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  Committee Scope: This Committee shall have primary
responsibility for documents on safety code for gas piping systems
on consumers’ premises and the installation of gas utilization
equipment and accessories for use with fuel gases such as natural
gas, manufactured gas, liquefied petroleum gas in the vapor phase,
liquefied petroleum gas-air mixtures, or mixtures of these gases,
including:  a. The design, fabrication, installation, testing,
operation, and maintenance of gas piping systems from the point
of delivery to the connections with each gas utilization device.
Piping systems covered by this Code are limited to a maximum
operating pressure of 125 psig.  For purposes of this Code, the
point of delivery is defined as the outlet of the meter set assembly,
or the outlet of the service regulator or service shutoff valve where
no meter is provided.  b. The installation of gas utilization
equipment, related accessories, and their ventilation and venting
systems.

  This list represents the membership at the time the Committee was
balloted on the text of this edition.  Since that time, changes in the
membership may have occurred.  A key to classifications is found at the
front of this book.

  The Report of the Technical Committee on National Fuel Gas
Code is presented for adoption.

  This Report was prepared by the Technical Committee on
National Fuel Gas Code and proposes for adoption, amendments
to NFPA 54, National Fuel Gas Code, 1999 edition.  NFPA 54-1999
is published in Volume 2 of the 2001 National Fire Codes and in
separate pamphlet form.

  This Report has been submitted to letter ballot of the Technical
Committee on National Fuel Gas Code , which consists of 29 voting
members.  The results of the balloting, after circulation of any
negative votes, can be found in the report.

  In addition Mr. Greg Gress, member of the ANSI Z223.1
Committee only, voted negatively on the following proposals in the
ANSI Z223.1 ballot.  His negative comments are provided here for
information.

  Proposal 54-355 (Log #44):  The Committee claims that there is
no technical justification for the 10 ft distance, however the code is
loaded with distance requirements that can not be justified by
science.  The current code is silent on this issue, therefore, an
arbitrary number is better than nothing.  It is unlikely that research
will ever determine an exact justifiable distance, then a common
sense number is appropriate.

  Proposal 54-70 (Log #50):  The current tables can be used for
hybrid CSST/Iron Pipe Systems, however, the methodology is not
apparent or expressed in code text.  For example, when jumping
from an iron pipe table to a csst table, which length is used?  The
longest run  or the actual length of iron pipe and csst pipe?
Should not the pressure losses from each table be added to reflect
the loss in the combined iron/csst run?

  Proposal 54-301 (Log #61):  There is no justification for allowing
a new appliance installation to connect to a non-complying
chimney.  This is in conflict with all appliance listings and
manufacturers’ instructions.  If the code official sees fit to allow
reuse of an existing non-conforming chimney, he/she can do so
without this exception.  There is no room in the code for
“hardship” clauses that undermine the main.

  Proposal 54-67 (Log #75):  Gas piping must be sized to serve the
actual connected load, not a “guesstimated” load.  The table is
inaccurate and overly simplified for furnaces and boilers and could
cause significant undersizing of piping system.  The previous table
was less risky than the proposed table.

  Proposal 54-327 (Log #CP319):  The revised proposal will allow
single-wall connectors to be installed in garages and other spaces
within the building exterior walls that could have temperatures well
below the temperature at which vent gas condensation will occur.
This proposal will greatly relax the original requirement of the
code to prevent condensation in connectors in “cold” spaces.
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(Log #CP214)
54/Z223.1- 1 - (Entire Document):  Accept
SUBMITTER:  Technical Committee on National  Fuel Gas Code
RECOMMENDATION:  Restructure entire document to comply
with the NFPA Manual of Style as follows:
  1. Chapter 1 to contain administrative text only.
  2. Chapter 2 to contain only definitions.
  3. Chapter 3 to contain general requirements.
SUBSTANTIATION:  Editorial restructuring, to conform with the
2000 edition of the NFPA Manual of Style.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP313)

54/Z223.1- 2 - (1.1.1(b).19 (New)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add a new 1.1.1 (b) 19 to read:
  (19) Fuel gas systems using hydrogen as a fuel.
SUBSTANTIATION:  To clarify the committee’s intent that the
requirements of the National Fuel Gas Code should not apply to
hydrogen piping systems because hydrogen has different properties
from natural gas and propane.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP311)
54/Z223.1- 3 - (1.4 (New)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  1. Add a new 1.4 to read:
      1.4* This code shall be administered and enforced by the
authority having jurisdiction designated by the governing authority.
(See Annex 1.4 for sample wording for enabling legislation.)    
  2. Add a new A-1.4 to read:
       A.1.4 The following sample ordinance is provided to assist a
jurisdiction in the adoption of this code and is not part of this
code.
                   ORDINANCE NO.__________________
  An ordinance of the [jurisdiction] adopting the [year] edition of
NFPA 54/ASNI Z223.1, National Fuel Gas Code documents listed
in Chapter 11 of that code; prescribing regulations governing
conditions hazardous to life and property from fire or explosion;
providing for the issuance of permits and collection of fees;
repealing Ordinance No.______ of the [jurisdiction] and all other
ordinances and parts of ordinances in conflict therewith; providing
a penalty; providing a severability clause; and providing for
publication; and providing an effective date.
  BE IT ORDAINED BY THE [governing body] OF THE
[jurisdiction]:
  SECTION 1 That the National Fuel Gas Code and documents
adopted by Chapter 2, three (3) copies of which are on file and are
open to inspection by the public in the office of the [jurisdiction’s
keeper of records] of the [jurisdiction], are hereby adopted and
incorporated into this ordinance as fully as if set out at length
herein, and from the date on which this ordinance shall take effect,
the provisions thereof shall be controlling within the limits of the
[jurisdiction]. The same are hereby adopted as the code of the
[jurisdiction] for the purpose of prescribing regulations governing
conditions hazardous to life and property from fire or explosion
and providing for issuance of permits and collection of fees.
  SECTION 2 Any person who shall violate any provision of this
code or standard hereby adopted or fail to comply therewith; or
who shall violate or fail to comply with any order made thereunder;
or who shall build in violation of any detailed statement of
specifications or plans submitted and approved thereunder; or
failed to operate in accordance with any certificate or permit issued
thereunder; and from which no appeal has been taken; or who
shall fail to comply with such an order as affirmed or modified by
or by a court of competent jurisdiction, within the time fixed

herein, shall severally for each and every such violation and
noncompliance, respectively, be guilty of a misdemeanor,
punishable by a fine of not less than $ _________ nor more than
$_________ or by imprisonment for not less than_________ days nor
more than__________ days or by both such fine and imprisonment.
The imposition of one penalty for any violation shall not excuse the
violation or permit it to continue; and all such persons shall be
required to correct or remedy such violations or defects within a
reasonable time; and when not otherwise specified the application
of the above penalty shall not be held to prevent the enforced
removal of prohibited conditions. Each day that prohibited
conditions are maintained shall constitute a separate offense.
  SECTION 3 Additions, insertions, and changes -that the [year]
edition of NFPA 54/ANSI Z223.1, National Fuel Gas Code is
amended and changed in the following respects: List Amendments
  SECTION 4 That ordinance No.____________ of [jurisdiction]
entitled [fill in the title of the ordinance or ordinances in effect at
the present time] and all other ordinances or parts of ordinances
in conflict herewith are hereby repealed.
  SECTION 5 That if any section, subsection, sentence, clause, or
phrase of this ordinance is, for any reason, held to be invalid or
unconstitutional, such decision shall not affect the validity or
constitutionality of the remaining portions of this ordinance. The
[governing body] hereby declares that it would have passed this
ordinance, and each section, subsection, clause, or phrase hereof,
irrespective of the fact that any one or more sections, subsections,
sentences, clauses, and phrases be declared unconstitutional.
  SECTION6 That the [jurisdiction’s keeper of records] is hereby
ordered and directed to cause this ordinance to be published.
[NOTE: An additional provision may be required to direct the
number of times the ordinance is to be published and to specify
that it is to be in a newspaper in general circulation. Posting may
also be required.]
  SECTION 7 That this ordinance and the rules, regulations,
provisions, requirements, orders, and matters established and
adopted hereby shall take effect and be in full force and effect
[time period] from and after the date of its final passage and
adoption.   
SUBSTANTIATION:  Code adoption language is added per the
NFPA style manual.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #11)

54/Z223.1- 4 - (1.5.2 1.5.3):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Delete text as follows:
  1.5.2* Before Turning Gas Off. Before the gas is turned off to the
premises, or section of piping to be serviced, for the purpose of
installation, repair, replacement, or maintenance of gas piping or
gas utilization equipment, all equipment shutoff shall be turned
off.
A leakage test shall be performed to determine that all equipment
is turned off in the piping section affected.
  Exception: In cases of emergency, these paragraphs shall not
apply.
  1.5.3 Turn Gas Off. All gas piping installations, equipment
installations, and modifications to existing systems shall be
performed with the gas turned off and the piping purged in
accordance with Section 4.3.
  Exception: Hot taps shall be permitted if they are installed by
trained and experienced crews utilizing equipment specifically
designed for such a purpose.
SUBSTANTIATION:  Sections do not reflect typical operating
procedures.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP4)
54/Z223.1- 5 - (1.6.1(C)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  1.6.1 Potential Ignition Sources.
  (c) “...      Where     If  cutting torches, welding, or other sources of
ignition are unavoidable, it shall be...”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with  “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #94)
54/Z223.1- 6 - (1.7, 5.1.7, 5.3, 6.1, 6.6.1, 7.7.1, Appendix A,
Appendix L, Appendix M):  Accept in Principle
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise as follows:
1. Delete the following definitions:

1.7 Definitions

Space, Confined. For the purposes of this Code, a space whose
volume is less than 50 cubic feet/1000 Btu/hour (4.8 m 3/kW)
required to support combustion of the aggregate input rating of all
appliances installed in that space.

Space, Unconfined. For purposes of this Code, a space whose
volume is not less than 50 cubic feet/1000 Btu/hour (4.8 m3/kW)
required to support combustion of the aggregate input rating of all
appliances installed in that space. Rooms communicating directly
with the space in which the appliances are installed, through
openings not furnished with doors, are considered a part of the
unconfined space.

Unusually Tight Construction. Construction where: (1) walls and
ceilings exposed to the outside atmosphere have a continuous
water vapor retarder with a rating of 1 perm (6 ( 10-11 kg/pa-sec-
m2) or less with openings gasketed or sealed, and (2)
weatherstripping has been added on openable windows and doors,
and (3) caulking or sealants are applied to areas such as joints
around window and door frames, between sole plates and floors,
between wall-ceiling joints, between wall panels, at penetrations for
plumbing, electrical, and gas lines, and at other openings, and (4)
the building has an average air infiltration rate of less than 0.3 5 air
changes per hour.

2. Add the following new paragraph:

5.1.7 Process Air: In addition to air needed for combustion in
commercial or industrial processes, process air shall be provided
as required for cooling of equipment or material, controlling dew
point, heating, drying, oxidation, dilution, safety exhaust, odor
control, air for compressors and for comfort and proper working
conditions for personnel.

3. Revise Section 5.3 as shown:

5.3* Air for Combustion and Ventilation.

5.3.1 General.

 (a) The provisions of Section 5.3 shall apply to gas utilization
equipment installed in buildings that require air for combustion,
ventilation, and dilution of flue gases .    Air for combustion,
ventilation, and dilution of flue gases for gas utilization equipment
installed in buildings shall be obtained by application of one of the
methods covered in 5.3.2, 5.3.3, 5.3.4 or 5.3.5.   

Exception No. 1: Direct vent equipment that is constructed and installed
so that all air for combustion is obtained directly from the outdoors and all
flue gases are discharged to the outdoors.

Exception No. 2: Enclosed furnaces that incorporate an integral total
enclosure and use only outdoor air for combustion and dilution of flue
gases.

(b) Equipment shall be located so as not to interfere with proper
circulation of combustion, ventilation, and dilution air. Where
normal infiltration does not provide the necessary air, outdoor air
shall be introduced.

(c) In addition to air needed for combustion, process air shall be
provided as required for cooling of equipment or material,
controlling dew point, heating, drying, oxidation, dilution, safety
exhaust, odor control, and air for compressors    .

(d) In addition to air needed for combustion, air shall be supplied
for ventilation, including all air required for comfort and proper
working conditions for personnel.

(e   c    )     Where used, a    A draft hood or a barometric draft regulator
shall be installed in the same room or enclosure as the equipment
served so as to prevent any difference in pressure between the hood
or regulator and the combustion air supply.

(f) Air for combustion, ventilation, and dilution of flue gases for
gas utilization equipment vented by natural draft shall be obtained
by application of one of the methods covered in 5.3.3  ,  and 5.3.4.

(g   d    ) Air requirements for the operation of exhaust fans, kitchen
ventilation systems, clothes dryers, and fireplaces shall be
considered in determining the adequacy of a space to provide
combustion air requirements.

5.3.2* Indoor Combustion Air.        The required volume of indoor air
shall be determined in accordance with method (a) or (b). The
total required volume shall be the sum of the required volume
calculated for each appliance type located within the space. Rooms
communicating directly with the space in which the appliances are
installed through openings not furnished with doors, and through
combustion air openings sized and located in accordance with
5.3.2.1 are considered a part of the required volume.

(a)*  Standard Method:       The required volume for appliances shall be
in accordance with Table 5.3.2 (a).

Exception: The minimum required volume for replacement appliances
that replace an appliance installed under the 1999 or previous code
editions shall be 50 cubic feet per 1000 Btu/hour (4.8 m     3    /kW).   

 (b)*  Known Air Infiltration Rate Method:  Where the air infiltration
rate of a structure is known, the minimum required volume shall
be determined by using Equation 5.3.2 (b) 1 for appliances other
than fan-assisted and Equation 5.3.2 (b) 2 for fan assisted
appliances. For purposes of this calculation, an infiltration rate
greater than 0.60 ACH shall not be used.

Table 5.3.2 (a)*  Standard Method for Indoor Combustion Air.
Appliance Type Required Volume

All appliances other than fan-assisted 70 cubic feet per 1000 Btu/hour (6.8 m 3/kW)
Fan assisted appliances 50 cubic feet per 1000 Btu/hour (4.8 m 3/kW)
Replacement appliances other than fan-assisted in accordance
with 5.3.2(a) Exception.

50 cubic feet per 1000 Btu/hour (4.8 m 3/kW)
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Known Air Infiltration Rate Method Equations:

Equation 5.3.2 (b) 1:

Required Volume ≥
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Equation 5.3.2 (b) 2:

Required volume fan ≥
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Where:

I  = All Appliances other than fan-assisted Input in Btu per hour

I     fan     = Fan Assisted Appliance Input in Btu per hour

ACH = Air Change per Hour (        Percent of volume of space exchanged
per hour, expressed as a decimal; shall not be greater than 0.60
ACH       )

5.3.2.1* Indoor opening size and location       .       Openings used to
connect indoor spaces shall be sized and located in accordance
with the following.  Each opening shall have a minimum free area
of 1 in.   2    /1000 Btu/hr (220 mm        2    /kW) of the total input rating of all   
gas utilization equipment in the space, but not less than 100 in. 2   
(0.06 m    2    ). One opening shall commence within 12 in. (300 mm)   
of the top, and one opening shall commence within 12 in. (300
mm) of the bottom, of the enclosure [see Figure A. 5.3.2.1]. The
minimum dimension of air openings shall be not less than 3 in.
(80 mm).

5.3.2* Equipment Located in Unconfined Spaces. Equipment
located in buildings of unusually tight construction (see Section
1.7) shall be provided with air for combustion, ventilation, and
dilution of flue gases using the methods described in 5.3.3 (b) or
5.3.4.

5.3.3 Equipment Located in Confined Spaces      Outdoor
Combustion Air.       Outdoor combustion air shall be provided
through opening(s) to the outdoors in accordance with methods
(a) or (b). The minimum dimension of air openings shall not be
less than 3 in. (80 mm).

(a) *All Air from Inside the Building. The confined space shall be
provided with two permanent openings communicating directly
with other spaces of sufficient volume so that the combined volume
of all spaces meets the criteria for an unconfined space. The total
input of all gas utilization equipment installed in the combined
spaces shall be used to determine the required minimum volume.
Each opening shall have a minimum free area of 1 in. 2/1000
Btu/hr (220 mm 2/kW) of the total input rating of all gas utilization
equipment in the confined space, but not less than 100 in. 2 (0.06
m2). One opening shall commence within 12 in. (300 mm) of the
top, and one opening shall commence within 12 in. (300 mm) of
the bottom, of the enclosure [see Figure A. 5.3.3(a)]. The
minimum dimension of air openings shall be not less than 3 in.
(80 mm).

 (b) All Air from Outdoors.  The confined space shall communicate
with the outdoors in accordance with methods 1 or 2. The
minimum dimension of air openings shall not be less than 3 in.
(80 mm). Where ducts are used, they shall be of the same cross-
sectional area as the free area of the openings to which they
connect.

(a) Two permanent openings method:   (1) Two permanent openings,
one commencing within 12 in. (300 mm) of the top, and one
commencing within 12 in. (300 mm) of the bottom, of the enclo-
sure shall be provided. The openings shall communicate directly,
or by ducts, with the outdoors or spaces that freely communicate
with the outdoors.

1   a. *Where directly communicating with the outdoors or where
communicating to the outdoors through vertical ducts, each
opening shall have a minimum free area of 1 in. 2/4000 Btu/hr (550

mm2 /kW) of total input rating of all equipment in the enclosure.
[See Figures A. 5.3.3 (b)1a1     (a)1-1    and A. 5.3.3 (b)1a2 .   (a)1-2    ]

2    b. *Where communicating with the outdoors through horizontal
ducts, each opening shall have a minimum free area of 1 in. 2/2000
Btu/hr (1100 mm 2/kW) of total input rating of all equipment in
the enclosure.  [See Figure A. 5.3.3 (b)1b .   (a)2    ]

(b) One permanent opening method:    (2)*One permanent opening,
commencing within 12 in. (300 mm) of the top of the enclosure,
shall be permitted where the equipment has clearances of at least 1
in. (25 mm) from the sides and back and 6 in. (160 mm) from the
front of the appliance.  The opening shall directly communicate
with the outdoors or shall communicate through a vertical  or
horizontal duct to the outdoors or spaces that freely communicate
with the outdoors [see Figure A. 5.3.3 (b)2] and shall have a
minimum free area of:

a. 1 in. 2/3000 Btu/hr (700 mm2 /kW) of the total input rating of all
equipment located in the enclosure, and

b. Not less than the sum of the areas of all vent connectors in the
confined space.

5.3.4 Combination Indoor and Outdoor Combustion Air.              The use
of a combination of indoor and outdoor combustion air shall be
in accordance with 1 through 3       [See example calculation in Appendix
M].   

(1)                  Indoor Openings: Where used, openings connecting the
interior spaces shall comply with Section 5.3.2.1.

(2) Outdoor Opening(s) Location. Outdoor opening(s) shall be
located in accordance with Section 5.3.3.

(3)                    Outdoor Opening(s) Siz       e.  The outdoor opening(s) size
shall be calculated in accordance with the following:

a. The ratio of interior spaces shall be the available volume of all
communicating spaces divided by the required volume.

b. The outdoor size reduction factor shall be 1 minus the ratio of
interior spaces.

c. The minimum size of outdoor opening(s) shall be the full size
of outdoor opening(s) calculated in accordance with Section 5.3.3,
multiplied by the reduction factor.

(c) Combination of air from the indoor and from the outdoors. Where the
building in which the fuel-burning appliances are located is not
unusually tight construction and the communicating interior
spaces containing the fuel-burning appliances comply with all of
the requirements of Section 5.3.3(a), except the volumetric
requirement of Section 5.3.3(a), required combustion and dilution
air shall be obtained by opening the room to the outdoors utilizing
a combination of indoor and outdoor air prorated in accordance
with Section 5.3.3(c)6. Openings connecting the interior spaces
shall comply with Sections 5.3.3(a). The ratio of interior spaces
shall comply with Section 5.3.3(c)5. The number, location and
ratios of openings connecting the space with the outdoor air shall
comply with the following  (also see example calculation in
Appendix L):

(1)            Number and Location of Openings. At least two
openings shall be provided, one within 1 ft (305 mm) of the ceiling
of the room and one within 1 ft (305 mm) of the floor.

 (2) Ratio of Direct Openings. Where direct openings to the
outdoors are provided in accordance with Section 5.3.3(b) method
1a, the ratio of direct openings shall be the sum of the net free
areas of both direct openings to the outdoors, divided by the sum
of the required areas for both such openings as determined in
accordance with Section 5.3.3 (b) method 1a.

(3) Ratio of Horizontal Openings.  Where openings connected to
the outdoors through horizontal ducts are provided in accordance
with Section 5.3.3 (b) method 1b, the ratio of horizontal openings
shall be the sum of the net free areas of both such openings,
divided by the sum of the required areas for both such openings  .  as
determined in accordance with Section 5.3.3 (b), method 1b.

(4) Ratio of Vertical Openings. Where openings connected to the
outdoors through vertical ducts are provided in accordance with
Section 5.3.3 (b), method 1a, the ratio of vertical openings shall be
the sum of the net free areas of both such openings, divided by the



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

477

sum of the required areas for both such openings as determined in
accordance with Section 5.3.3 (b), method 1a.

(5) Ratio of Interior Spaces. The ratio of interior spaces shall be
the available volume of all communicating spaces, divided by the
required volume as determined in accordance with Section
5.3.3(a).

(6) Prorating of Indoor and Outdoor Air. In spaces that utilize a
combination of indoor and outdoor air, the sum of the ratios of all
direct openings, horizontal openings, vertical openings and interior
spaces shall     be     equal or exceed 1.

5.3.4     5.3.5     Specially  Engineered Installations . The requirements of
5.3.3. shall be permitted to be waived where special engineering
approved by the authority having jurisdiction provides an adequate
supply of air for combustion, ventilation, and dilution of flue gases.
Engineered combustion air installations shall provide adequate
supply of combustion, ventilation and dilution air and shall be
approved by the authority having jurisdiction.

5.3.     6    5 Louvers and Grilles. In calculating free area in 5.3.3, t     The    
required size of openings for combustion, ventilation and dilution
air shall be based on the net free area of each opening. If the free
area through a design of louver or grille is known, it shall be used
in calculating the size opening required to provide the free area
specified. If the design and free area are not known, it shall be
assumed that wood louvers will have 20–25 percent free area and
metal louvers and grilles will have 60–75 percent free area. Louvers
and grilles shall be fixed in the open position.

Exception: Louvers interlocked with the equipment so they are proven in
the full open position prior to main burner ignition and during main
burner operation.  Means shall be provided to prevent the main
burner from igniting should the louver fail to open during burner
startup and to shut down the main burner if the louvers close
during burner operation.

5.3.6    7     Combustion Air Ducts. Combustion air ducts shall comply
with the following:

(1) Ducts shall be of galvanized steel or an equivalent corrosion-
resistant material.

Exception: Within dwellings units, unobstructed stud and joist
spaces shall not be prohibited from conveying combustion air,
provided that not more than one fireblock is removed.

(2) Ducts shall terminate in an unobstructed space, allowing free
movement of combustion air to the appliances.

(3) Ducts shall serve a single space.

(4) Ducts shall not service both upper and lower combustion air
openings where both such openings are used.  The separation
between ducts serving upper and lower combustion air openings
shall be maintained to the source of combustion air.

(5) Ducts shall not be screened where terminating in an attic
space.

(6) Horizontal upper combustion air ducts shall not slope
downward toward the source of combustion air.

4. Revise the following sections in Chapter 6 as shown:

6.1 General.

(b)* Gas utilization equipment shall not be installed so its
combustion, ventilation, and dilution air are obtained only from a
bedroom or bathroom unless the bedroom or bathroom     has the
required volume in accordance with     is an unconfined space. (See
Section 5.3.2 and Section 1.7, Definitions.)

6.6.1* Prohibited Installations.  Decorative appliances for
installation in vented fireplaces shall not be installed in bathrooms
or bedrooms unless the appliance is listed and the bedroom or
bathroom     has the required volume in accordance with     is an
unconfined space. (See  Section 5.3.2 and Section 1.7.)

6.7.1* Prohibited Installations.  Vented gas fireplaces shall not be
installed in bathrooms or bedrooms unless the appliance is listed
and the bedroom or     bathroom has the required volume in
accordance with     is an unconfined space. (See Section 5.3.2 and
Section 1.7.)

Exception: Direct-vent gas fireplaces.

5. Revise Appendix A as shown:

Appendix A

A.5.3.2  In unconfined spaces in buildings of other than unusually
tight construction (see Section 1.7),     Air    infiltration    in most
buildings    can be adequate to provide air for combustion,
ventilation, and dilution of flue gases.      The        Standard Method’s  
required volume is based on a building with an infiltration rate of
0.30 air changes per hour (ACH), which is a very conservative
assumption for most buildings. However, where the infiltration rate
is known to be less than this rate (either by the use of established
calculation methods or empirical methods such as blower door
testing) the Known Air Infiltration Rate method (5.3.2(b)) is used
to calculate the required volume. Similarly, where the infiltration
rate is known to be substantially greater then 0.30 ACH the Known
Air Infiltration Rate can be used to reduce the volume required by
the Standard Method.

A.5.3.2(b)        In addition to providing the needed combustion air, the
space in which the appliance is located must be sufficient to
provide for dissipation of vent gases in the event of flue blockage.
Using the Known Air Infiltration Rate method with infiltration rates
greater than 0.60 ACH results in minimum required volumes too
small to provide for this; therefore, the method is limited to 0.60
ACH, regardless of the actual known infiltration rate. Table
A5.3.2(b) shows the minimum required volumes under this rule
for both fan assisted and other than fan assisted appliances at a
variety of Btu input rates.

A.    5.3.2.1     5.3.3.(a)  See Figure A .    5.3.2.1    5.3.3.(a)

Figure A.     5.3.2.1    5.3.3(a) Equipment located  in confined spaces; all
air from inside the building .      All combustion air from adjacent
indoor spaces through indoor combustion air openings.     [See
5.3.2.1     5.3.3(a)]

A.5.3.3    .(a)1-1    (b)1a See Figure A.5.3.3     (a)1-1     (b)1a1 .

Figure A.5.3.3   (a)1-1  (b)1a1 Equipment located in confined spaces;
All combustion  all  air from outdoors - inlet air from ventilated
crawl space and outlet air to ventilated attic. [See 5.3.3   (a)   (b).]

A.5.3.3    .(a)1-2    (b)1a2  See Figure A.5.3.3    (a)1-2    (b)1a2 .

Figure A.5.3.3   (a) 1-2    (b)1a2 Equipment located in confined spaces;
All combustion  all  air from outdoors through ventilated attic. [See
5.3.3    (a)   (b).]

A.5.3.3    (a)2    (b)1b See Figure A.5.3.3    (a)2     (b)1b .

Figure A.5.3.3   (a)2    (b)1b Equipment located in confined spaces,       All
combustion    all  air from outdoors   through horizontal ducts   . [See
5.3.3   (a)    (b).]

A.5.3.3.(b)2 See Figure A.5.3.3(b)2.

Figure A.5.3.3(b)2 Equipment located in confined spaces;       All
combustion air from outdoors through    single combustion air
opening , all air from the outdoors. [see 5.3.3(b).]

Table A.5.3.2 (a)         The following tables contain the required
volumes calculated for each appliance type and for the exception.
Interpolation shall be permitted in calculating required volumes
that fall between table entries
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Table A.5.3.2 (a) 1 Required Volume, All Appliances Other
Than Fan Assisted (70 ft   3    per 1000 Btu/hr)   

Appliance Input
Btu/hr

Required Volume
Ft   3  

5,000 350

10,000 700

15,000 1,050

20,000 1,400

25,000 1,750

30,000 2,100

35,000 2,450

40,000 2,800

45,000 3,150

50,000 3,500

55,000 3,850

60,000 4,200

65,000 4,550

70,000 4,900

75,000 5,250

80,000 5,600

85,000 5,950

90,000 6,300

95,000 6,650

100,000 7,000

105,000 7,350

110,000 7,700

115,000 8,050

120,000 8,400

125,000 8,750

130,000 9,100

135,000 9,450

140,000 9,800

145,000 10,150

150,000 10,500

160,000 11,200

170,000 11,900

180,000 12,600

190,000 13,300

200,000 14,000

210,000 14,700

220,000 15,400

230,000 16,100

240,000 16,800

250,000 17,500

260,000 18,200

270,000 18,900

280,000 19,600

290,000 20,300

300,000 21,000

Table A.5.3.2 (a) 2 Required Volume, Fan Assisted Appliance
and Other Appliances Under 5.3.2(a) Exception (50 ft   3   per 1000  
Btu/hr)  

Appliance Input
Btu/hr

Required Volume
Ft 3   

5,000 250

10,000 500

15,000 750

20,000 1,000

25,000 1,250

30,000 1,500

35,000 1,750

40,000 2,000

45,000 2,250

50,000 2,500

55,000 2,750

60,000 3,000

65,000 3,250

70,000 3,500

75,000 3,750

80,000 4,000

85,000 4,250

90,000 4,500

95,000 4,750

100,000 5,000

105,000 5,250

110,000 5,500

115,000 5,750

120,000 6,000

125,000 6,250

130,000 6,500

135,000 6,750

140,000 7,000

145,000 7,250

150,000 7,500

160,000 8,000

170,000 8,500

180,000 9,000

190,000 9,500

200,000 10,000

210,000 10,500

220,000 11,000

230,000 11,500

240,000 12,000

250,000 12,500

260,000 13,000

270,000 13,500

280,000 14,000

290,000 14,500

300,000 15,000

Table A.5.3.2 (b)       The following tables contain the required
volumes calculated for each appliance type for the minimum
required volume when using the Known Air Infiltration Rate
method.   Interpolation shall be permitted in calculating required
volumes that fall between table entries
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Table A.5.3.2 (b) 1 Known Air Infiltration Rate Method,
Required Volume Lower Limit, All Appliances Other Than Fan
Assisted

Appliance Input
Btu/hr

Required Volume
Ft 3   

5,000 175

10,000 350

15,000 525

20,000 700

25,000 875

30,000 1,050

35,000 1,225

40,000 1,400

45,000 1,575

50,000 1,750

55,000 1,925

60,000 2,100

65,000 2,275

70,000 2,450

75,000 2,625

80,000 2, 800

85,000 2,975

90,000 3,150

95,000 3,325

100,000 3,500

105,000 3,675

110,000 3,850

115,000 4,025

120,000 4,200

125,000 4,375

130,000 4,550

135,000 4,725

140,000 4,900

145,000 5,057

150,000 5,250

160,000 5,600

170,000 5,950

180,000 6,300

190,000 6,650

200,000 7,000

210,000 7,350

220,000 7,700

230,000 8,050

240,000 8,400

250,000 8,750

260,000 9,100

270,000 9,450

280,000 9,800

290,000 10,150

300,000 10,,500

Table A.5.3.2 (b) 2 Known Air Infiltration Rate Method,
Required Volume Lower Limit, Fan Assisted Appliance    

Appliance Input
Btu/hr

Required Volume
Ft   3   

5,000 125

10,000 250

15,000 375

20,000 500

25,000 625

30,000 750

35,000 875

40,000 1,000

45,000 1,125

50,000 1,250

55,000 1,375

60,000 1,500

65,000 1,625

70,000 1,750

75,000 2,875

80,000 2,000

85,000 2,125

90,000 2,250

95,000 2,375

100,000 2,500

105,000 2,625

110,000 2,750

115,000 2,875

120,000 3,000

125,000 3,125

130,000 3,250

135,000 3,375

140,000 3,500

145,000 3.625

150,000 3,750

160,000 4,000

170,000 4,250

180,000 4.500

190,000 4,750

200,000 5,000

210,000 5,250

220,000 5,500

230,000 5,750

240,000 6,000

250,000 6,250

260,000 6,500

270,000 6,750

280,000 7,000

290,000 7,250

300,000 7,500

Appendix L  Indoor Combustion Air Calculation Examples

This          Appendix       is        not        a      part       of       the       requirements        of       this        code        but       is
included     for       informational     purposes      only.

L.1         New       Installation.        Determine      if       the        indoor     volume        is       sufficient
to        supply         combustion         air         for        the        following          new        installation
example.
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Example Installation 1:         A 100,000 Btu/hr fan assisted furnace and a
40,000 Btu/hr draft hood equipped water heater is being installed
in a basement of a new single family home.  The basement
measures 25 ft x 40 ft with an 8-ft ceiling.
Solution    
(1)                     Determi       ne the total required volume:  Since there are two
types of appliances being installed, a fan-assisted furnace and a
draft hood equipped water heater, the required volume must be
determined for each appliance and then combined to determine
the total required volume:

Fan-assisted       furnace:

Method 5.3.2 (a) requires that the indoor volume for a fan-   
assisted appliance be determined based on 50        cubic feet per
1000 Btu/hour       .

Using Table A. 5.3.2 (a) 2 in Appendix A, the require volume
for a 100,000 Btu/hr fan-assisted furnace is:

= 5,000 ft   3   

Draft-hood equipped water heater:

Method 5.3.2 (a) requires that the indoor volume for a draft
hood equipped appliance be determined based on 70       cubic feet
per 1000 Btu/hour      .  Note that the water heater is a new
installation and therefore the exception equation can not be
used.

Using Table A.5.3.2 (a) 1 in Appendix A, the required volume
for a 40,000 Btu/hr water heater is:

= 2,800 ft   3   

Total required volume:

Section 5.3.2 states that the required volume needed to use
indoor air is the sum of the required volumes for all appliances
located in the space.

Total Required = 5,000 ft   3    + 2,800 ft      3   

= 7,800 ft   3   

(2)          Determine available volume:

The available volume is the total basement volume:

Available Volume: 25 ft x 40 ft x 8-ft ceiling = 8,000 ft   3  

Conclusion:
The installation can use indoor air since the available volume
of 8,000 ft   3    exceeds the total required volume of 7,800 ft      3   . No   
outdoor air openings are required.

L.2         Replacement        Installation.          Determine        if      the        indoor        volu         me       is
sufficient       to        supply         combustion        air       for        the        following       replacement
installation        example.

Example Installation 2:         A 100,000 Btu/hr fan-assisted furnace will
replace a 100,000 Btu/hr draft hood equipped furnace.  The space
also contains a 40,000 Btu/hr draft hood equipped water heater
that is not being replaced. The replacement furnace will be
installed next to the water heater in an existing 15-ft x 10-ft
equipment room communicating through two properly sized and
located openings to an adjacent space measuring 22-ft x 35-ft.  All
ceiling heights are 8-ft.

Solution    
(1)          Determine         the         total        required         volume:                Since      two        types          of

appliances        are       located       in        the       space,         a        new        fan-assisted       furnace
and        an        existing        draft        hood        equipped         water         heater,    the       required
volume           must         be         determined        for          each         appliance         and         then
combined       to        determine       the       total       required       volume:

Fan-assisted       furnace:

Method 5.3.2 (a) requires the required volume for a fan
assisted appliance be based on        50 cubic feet per 1000
Btu/hour.        Calculating the required volume for a 100,000
Btu/hr fan-assisted furnace is as follows:

                                                           
=







50
100 000
1 000

3ft
Btu hr

Btu hr

, /
, /

= 5,000 ft   3  

Draft-hood equipped water heater:

For draft hood appliances in new installations the required
volume is 70 cubic feet per 1000 Btu/hour. However, the
exception in Method 5.3.2 (a) permits the required volume
for a existing draft hood equipped appliance to be based on
50      cubic feet per 1000 Btu/hour,       where approved.
Approval was granted, and calculating the required volume
for a 40,000 Btu/hr water heater is as follows:

                                                         
=
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= 2,000 ft   3  

Total required volume:

The total required volume to use indoor air is the sum of
the required volumes for all appliances located in the
space.

Total Required = 5,000 ft   3    + 2,000 ft    3  

= 7,000 ft   3   

(2)        Determine available volume:

The Available Volume:

(10-ft x 15-ft + 22-ft x 35-ft) x 8-ft = 7,360 ft 3   

Conclusion:
The installation can use indoor air since the available volume
of 7,360 ft 3    exceeds the total required volume of 7,000 ft      3   .  No   
outdoor air openings are required.

L.3 New Installation, Known Air Infiltration Rate Method.
Determine if the indoor volume is sufficient to supply combustion
air for the following replacement installation example.

Example Installation 3:        A 100,000 Btu/hr fan-assisted furnace and a
40,000 Btu/hr draft hood equipped water heater will be installed in
a new single family house. It was determined (either by use of the
ASHRAE calculation method or blower door test) that the house
will have 0.65 Air Changes per Hour. The furnace and water heater
will be installed in an 20-ft x 20-ft basement area with a 8-ft ceiling
height.
Solution    
(1)        Determine       the       required       volume:             Since       two       types        of        appliances

are      located      in        the      space,        a       fan-assisted       furnace        and         an        draft
hood        equip       ped         water        heater,       the       required       volume         must        be
determined        for          each         appliance           and         then           combined          to
determine     the       total     required       volume:

Fan-assisted       furnace:

For       structures       that    the        air        infiltration       rate      is       known,          method
5.3.2        (b)        permits       the      use        Equation       5      .3.2        (b)      2       to         determine    the
required       volume    for      a     fan        assisted        appliance.        However,      5.3.2(b)
limits        use       of       the       method     to    infiltration       rates       not        greater    the        0.60
ACH.      Even     though     the        known       infiltration     rate       is      0.65         ACH,      0.60
ACH         must        be        used    for       the        calculat      ion.         Using         Equation        5.3.2
(b)        2,        the        required      volume        for         a        100,000          Btu/hr      fan-assisted
furnace    is      calculated      as       follows:

                                                             
=
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= 2,500 ft   3  

(The same result could be obtained using Table A5.3.2(b)2).

Draft-hood equipped water heater:

For       structures       that    the        air        infiltration       rate      is       known,          method
5.3.2        (b)        permits       the      use        Equation       5.3.2        (b)      1       to         determine    the
required         volume        for          a         draft         hood           equipped          appliance.
However,        5.3.2(b)   limits       use      of       the         method       to     infiltration       rates
not      greater       the            0.60         ACH.        Even        though        the        known      infiltration
rate       is        0.65          ACH,        0.60         ACH          must        be        used       for        the         calculation.
Using      Equation        5.3.2      (b)        1,       the       required       volume        for       the        40,000
Btu/hr         water        heater    is        calculated        as       follows:
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=
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= .1,4000 ft   3   

(The same result could be obtained using Table A5.3.2(b)1).

Total required volume:

Section 5.3.2 states that the total required volume to use indoor air
is the sum of the required volumes for all appliances located in the
space.

Total Required = 2,500 ft   3    + 1,400 ft     3   

= 3,900 ft   3   

(2)          Determine available volume:

The available volume:

(20-ft x 20-ft) x 8-ft = 3,200 ft   3   

Conclusion:

The installation can not use indoor air alone, since the available
volume of 3,200 ft   3    is less than the total required volume of 3,900   
ft   3   .  Outdoor air openings can be sized in accordance with all air   
from the outdoors (section 5.3.3) or by use of the combination of
indoor/outdoor air method (section 5.3.4)    

Appendix    M       L   Example of Air Opening Design for    Combination
of Indoor and Outdoor    Combustion and Ventilation    Opening
Design    .

This Appendix is not a part of the requirements of this code but is
included for informational purposes only.

L     M     .1 Example of Combustion Indoor and Outdoor Combustion
Air Opening Design [    5.3.4     5.3.3 (c)]. Determine the required
combination of indoor and outdoor combustion air opening sizes
for the following equipment installation example.
Example Installation: A            fan          assisted     furnace and a     draft          hood
equipped    water heater with the following inputs are located in a    17    
10 ft x     30     10 ft     basement          equipment room with a 8-ft ceiling.      No
additional       indoor       spaces         can        be        used    An adjacent room measures
15 ft x 20 ft with a 8-ft ceiling can be used to help meet the
equipment combustion air needs    .          The        single        permanent        opening
method        (5.3.3(b))         will        be        used       to        supply        the        needed        outdoor        air.
The       furnace        has        a        connector       size        of         4       inches         and       the         water        heater
has      a        connector       size         of         3        inches.    The house construction is not
unusually tight.

Fan Assisted    Furnace Input: 100,000 Btu/hr

Draft Hood Equipped    Water Heater Input: 40,000 Btu/hr

Solution
(1) Determine the total equipment input and  the total available

room volumes:
Total equipment input: 100,000 Btu/hr + 40,000 Btu/hr
 =140,000 Btu/hr
Equipment room volume:     17     10 ft x     30    10 ft with 8-ft ceiling
 =     4,080     800 ft3

Adjacent room volume: 10 ft x 15 ft with 8-ft ceiling:
 = 2400 ft3

Total indoor room volume: 800 ft 3 + 2400 ft3 = 3200 ft3

(2) Determine whether location is an unconfined space:
Total equipment input = 140,000 Btu
Unconfined space determination:
140,000 Btu x 50 ft 3/1000 Btu = 7000 ft3

(2)          Determine       the       total       required       volume:               Since    there      are        two       types
of      appliances        being       installed,       a       fan-assisted       furnace         and        a      draft
hood         equipped          water         heater,        the        required       volume          must        be
determined         for           each          appliance           and        then          combined          to
determine       the       total       required       volume:

Fan-assisted       furnace:

Method 5.3.2 (a) requires that the indoor volume for a fan-   
assisted appliance be based on 50        cubic feet per 1000
Btu/hour   .

Using Table A.5.3.2 (a) 2 in Appendix A, the required
volume for a 100,000 Btu/hr fan-assisted furnace is:

= 5,000 ft   3  

Draft-hood equipped water heater:

Method 5.3.2 (a) requires that the indoor volume for a draft
hood equipped appliance be based on 70       cubic feet per
1000 Btu/hour    .  Note that the water heater is a new
installation and therefore the exception equation can not be
used.

Using Table A.5.3.2 (a) 1 in Appendix A, the required
volume for a 40,000 Btu/hr water heater is:

= 2,800 ft   3  

Total required volume:

Section 5.3.2 states that the required volume needed to use
indoor air is the sum of the required volumes for all
appliances located in the space.

Total Required = 5,000 ft   3    + 2,800 ft    3  

= 7,800 ft   3   

Conclusion: Equipment is located in a confined space    Indoor
volume is insufficient to supply combustion air    since the total of
4,08    0    3200 ft3  does not meet the    required volume    unconfined
criteria  of    7,800   7000 ft3 .      Therefore, additional combustion air
must be provided from the outdoors.

(3) Determine ratio of       t     he        available     actual confined volume to  the
required unconfined  volume: actual confined/ required
unconfined ratio:

                               

52.0
800,7

080,4
3

=
ft

ft
       46.0

7000
3200

3
=

ft
ft

(4) Determine indoor combustion air opening size for openings
communicating with adjacent indoor spaces as though all
combustion air was to come from the indoors, indoor opening
(high and low) sizes:

2
2 .140

.1000

000,140
in

inBtu

hrBtu
=

(4)         Determine the reduction factor to be used to reduce the full outdoor air
opening size to the minimum required based on ratio of indoor spaces  

1.00 – 0.52 (from Step 3) = 0.48   

(5) Determine the    single    outdoor combustion air opening (upper
and lower) size as if all combustion air is to come from
outdoors.  In this example, the combustion air openings
directly communicate   s   with the outdoors.

                                                

2
2 .47
.3000

000,140
in

inBtu

hrBtu
=

2
2 .35
.4000

000,140
in

inBtu

hrBtu
=

(6)Determine outdoor combustion air opening area ratio:
Subsection  5.3.3 (c) 6 requires the sum of the indoor and outdoor ratios

must be equal to or greater than 1.00, outdoor combustion opening
ratio:

1.00 – 0.46 (from Sep 3) = 0.54

(7)Determine   the minimum  reduced  outdoor combustion air opening area:

Each      Outdoor    Opening area = 0.54 (from Step 6) x 35 in.2

0.48 (from Step 4) x 47in    2    = 23 in      2   
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Area of 4 inch furnace connector = 12.5 in    2  

Area of 3 inch water heater connector = 7 in    2  

The combined area of the connectors is 19.5 in    2  , which is less  
than the 23 in    2    calculated above. Therefore, the minimum   
opening size is 23 in    2   .   

Each opening area = 19 in.2

(8)Final design summary

One high and one low indoor opening each sized 140 in. 2

One high and one low outdoor opening each sized 19 in. 2

A single outdoor air opening located in accordance with
section 5.3.3(b) with an area of 23 in    2    can be used to provide   
the needed outdoor air.    The minimum dimension of the air
opening should not be less than 3 in. (76 mm).

SUBSTANTIATION:  This proposal is very similar to that being
proposed concurrently by the American Gas Association, and
represents a similar approach in almost all respects. It is supported
by the same GTI report, Combustion-Air Issues Related to
Residential Gas Appliances in Confined Spaces and Unusually
Tight Construction, as is the AGA proposal. It differs from the
AGA proposal only in the approach taken to calculating the
required volume for fan assisted and draft hood appliances under
the Standard Method (Section 5.3.2(a)).
Both proposals seek to eliminate the old, inflexible and technically
suspect concept of “unusually tight construction” (UTC) with a
more rational approach based on the volume of air supplied by
infiltration and the actual air requirements of the equipment. Both
proposals provide a new “Standard Method” of calculating the
volume of space required to supply all combustion air from
indoors through natural infiltration, in place of the old concept of
“unconfined space”. Both provide a new “Known Air Infiltration
Rate” method that allows the required volume to be calculated for
buildings of different known “tightness”. Both base their
calculations on the appliance combustion and dilution air
requirements (21 cubic feet of air per cubic foot of gas burned for
draft hood appliances, 15 cubic feet of air for fan assisted
appliances) identified through GTI research.
However, the AGA proposal retains the old 50 cubic feet per 1000
Btu/hr benchmark that was used to define “unconfined space.”
The “old 50 cubic feet per thousand” was based on the assumption
that the building had an infiltration rate of 0.50 air changes per
hour (ACH) while the appliance had a combustion and dilution
air requirement of 25 cubic feet per cubic foot of gas burned. With
the revised appliance combustion and dilution air data, this “new
50 cubic foot per thousand” value can be considered valid for only
buildings with an infiltration rate of 0.42 ACH or greater, for draft
hood appliances. This does not address the significant number of
buildings that can be expected to have infiltration rates less than
0.42 ACH. Draft hood appliances in such buildings will not be
provided with adequate combustion air under the AGA Standard
Method. We do not believe that his method fully compensates for
the gap in protection created by the removal of “unusually tight
construction.”
The new Known Air Infiltration Rate method does provide a means
to calculate the required volume for such buildings. But this avoids
the fact that the actual infiltration rate for most buildings is not
known. Buildings with an infiltration rate that is unknown but is
actually less than 0.42 ACH will still fall through the cracks.
The second problem with the proposed AGA Standard Method is
that it does not recognize the lesser combustion and dilution air
requirements of fan assisted appliances. The GTI report supports
the fact that fan assisted appliances need approximately 28 percent
less air than draft hood appliances to operate properly. This
should translate into a lesser required volume in the Standard
Method, as it does in the Known Air Infiltration Rate method.
Unfortunately, the AGA method lumps both draft hood and fan
assisted appliances together and effectively penalizes the installation
of a fan assisted appliance.
Most mechanical codes require that mechanically ventilated
buildings have a ventilation rate not less than 0.35 ACH, based on
ASHRAE 62. It is reasonable to assume that this same ventilation
rate is needed to provide for human health and comfort in houses
that are naturally ventilated. Since the codes permit buildings to
have an infiltration rate as low as 0.35 ACH, we believe that the
required volume in the Standard Method should be based on an
infiltration rate that is at least this low, rather then 0.42 ACH.  If
this were done, the Standard Method would have a required

volume for fan assisted appliances of 43 cubic feet per 1000
Btu/hour input, and for other than fan assisted of 60 cubic feet per
1000 Btu/hour input. This would at least provide adequate
coverage for all buildings with ventilation rates that comply with the
current codes.
  Our proposal takes this one step further and bases the Standard
Method on an infiltration rate of 0.30 ACH. This results in
required volumes of 50 (fan assisted) and 70 (other than fan
assisted) cubic feet per 1000 Btu/hour input. This provides an
additional margin of safety and covers the majority of any buildings
that may be operating at less then 0.35 ACH, despite the
mechanical codes. We believe that this more conservative approach
is necessary to adequately account for the range of infiltration rates
likely to be present in the buildings covered by this standard.
  A number of other changes to the overall proposal follow from
this difference in the Standard Method. First, an exception to
section 5.3.2(a) is needed to permit appliances installed under the
previous “unconfined space” standard, and which are operating
properly, to continue in operation and be replaced with similar
equipment under the same rules.
  Secondly, the minimum required volume in the Known Air
Infiltration Rate method is expressed as a maximum permitted
infiltration rate rather than a required volume per 1000 Btu/hour
input. This provides exactly the same limitation but is easier to
express in code language and is easier to understand, since it
applies equally to both fan assisted and other than fan assisted, and
does not require a different limitation for each type be stated. Also,
the equations for this method never actually produce a result
expressed as required volume per 1000 Btu/hour, which makes it
necessary for the user to do an intermediate calculation or consult
tables to determine if the minimum has been exceeded. Our
proposal directly limits the ACH that can be plugged into the
equation and is therefore much simpler to use.
  Other changes have been made to the Tables in Appendix A, and
the examples given in Appendix L and Appendix M, to reflect the
different numbers used to illustrate the examples.
The proponents of this proposal worked cooperatively with the
AGA task forces to develop the concepts and approaches used in
both proposals. We are supportive of the need to replace the
problematic “unusually tight construction” rule with a more
sophisticated approach that benefits from the most recent research
and provides a more equitable means of accounting for house
tightness. We diverge from the other proposal only in the degree of
caution needed to ensure adequate coverage for the range of house
tightness encountered in the field. We believe that the standards
used in our proposal are necessary to ensure that the protection
envisioned by “unusually tight construction” is fully replaced by the
new concept of required volume provided by the Standard Method.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-155 (Log #74).  The committee notes that the GTI
report supports the assumptions in Proposal 54-155 (Log #74).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #100)
54/Z223.1- 7 - (1-7, 7.6.1, 10.1.3, 10.2.5):  Accept in Principle
SUBMITTER:  Robert Hemphill, GTI/Battelle
RECOMMENDATION:  Revise as follows:
  Revise as follows:
  1.7 Definitions

Direct Gas-Fired Industrial Air Heater. A heater  in which all of
the products of combustion generated by the gas-burning device
are released into the air stream being heated; whose purpose is to
offset     balance   the building heat loss by heating incoming outside
air, inside air or a combination of both.

Offsets      .  A displacement of the generally vertical direction of a
vent by installing two or more turns, or elbows, so the vent passes
through the roof at another location.  An offset will reduce the
maximum capacity of the vent by as much as 20 percent if two 90
degree turns are used for the offset.
7.6.1  Application.
(d) Type B or Type L vents shall extend in a generally vertical
direction with offsets not exceeding 45 degrees, except that a vent
system having not more than one 60-degree offset shall be
permitted.
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Any angle greater than 45 degrees from the vertical is
considered horizontal. The total horizontal distance of a vent plus
the horizontal vent connector serving draft hood-equipped
appliances shall not be greater than 75 percent of the vertical
height of the vent.     with offsets allowed if the maximum vent
capacities are reduced accordingly (see 10-1.3 and 10-2.5). The
total projected horizontal distance of a vent offset (see Figure
G.12), plus the horizontal vent connector length serving draft-   
hood-equipped appliances, shall not be greater than 75 percent (or
100 percent) of the vertical height of the vent above the draft hood
for single-wall (or double-wall Type-B) vent pipe, respectively.
Exception: Systems designed and sized as provided in Chapter 10 or in
accordance with other approved engineering methods.

Vents serving Category I fan-assisted appliances shall be installed
in accordance with the appliance manufacturer’s instructions and
Chapter 10 or other approved engineering methods.

10-1.3  Single-appliance venting configurations with zero (0) lateral
lengths in Tables 10.1 , 10.2, and 10.5 shall have no elbows in the
venting system. For vent configurations with lateral lengths, the
venting tables include allowance for two 90-degree turns. For each
additional 90-degree turn, or equivalent, the maximum capacity
listed in the venting tables shall be reduced by 10 percent (0.90 ×
maximum table capacity).  Two or more turns, the combined
angles of which equal 90 degrees, shall be considered equivalent to
one 90-degree turn.     An offset in the vertical vent may consist of two
or more turns with additional elbows, with the maximum capacity
listed in the venting tables reduced by the percentages shown in
Figure 1, depending on the offset configuration.  The horizontal
length of the vent offset shall not exceed 18 inches per inch of vent
diameter (D).   
10-2.5 If the common vertical vent is offset as shown in Figure G-12,
or with elbows in other offset configurations,    the maximum
common vent capacity listed in the common venting tables shall be
reduced by     a percentage amount determined from the graph in
Figure 10-2.5 (e.g. two 90 degree elbows call for a 20 percent
reduction, i.e. 0.80 X maximum table capacity, or two 45 degree
elbows call for a 10 percent reduction, i.e. 0.90 X maximum table
capacity)    20 percent (0.80 × maximum common vent capacity), the
equivalent of two 90-degree turns. The horizontal length of the
common vent offset (LO ) shall not exceed 18 in./in. (180
mm/mm) of common vent d iameter (D).

                                                                                                                        

Figure 10.2.5 Reduction of Maximum Vent Capacity for offsets

SUBSTANTIATION:  The current NFGC allows 90-degree offsets
in venting systems, but does not give explicit guidelines for other
reduced offset angles such as 30, 45, or 60-degree offsets.  This
code change proposal expands the coverage of offsets to include
guidelines for using other offset angles.  The chart in the proposal
shows the experimental data that were collected to justify the
proposed code changes.  A detailed discussion of the experimental
results and recommendations will be published as a GTI topical
report.  This report will be made available to the NFGC
committee.

  Definition for Direct Gas-Fired Industrial Air Heater: change the
word “offset” to “balance”, to keep the use of the word “offset”
associated only with vent offsets.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-369
(Log #CP321).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP346)
54/Z223.1- 8 - (1.7, Appendix N (New)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Relocate the following definitions from
1.7 to a new Appendix N.  Revise any of these definitions as
required in accordance with other Committee Proposals.
  Appendix N  Other Useful Definitions
  Ambient Temperature
  Automatic Damper Regulator
  Burner, Induced-Draft
  Burner, Injection (Atmospheric)
  Burner, Power, Premixing
  Conversion Burner, Gas, Firing Door Type
  Conversion Burner, Gas, Inshot Type
  Conversion Burner, Gas, Upshort Type
  Decorative Appliance for Installation in a Vented Fireplace, Coal
Basket
  Decorative Appliance for Installation in a Vented Fireplace,
Fireplace Insert
  Decorative Appliance for Installation in a Vented Fireplace, Gas
Log
  Decorative Appliance for Installation in a Vented Fireplace,
Radiant Appliance
  Fireplace, Factory-Built
  Fireplace, Masonry
  Floor Furnace, Fan-Type
  Floor Furnace, Gravity-Type
  Furnace, Direct Vent Central
  Furnace, Downflow
  Furnace, Forced Air, with Cooling Unit
  Furnace, Gravity
  Furnace, Gravity, with Booster Fan
  Furnace, Gravity, with Integral Fan
  Furnace, Horizontal
  Furnace, Upflow
  Gas Main or Distribution Main
  Household Cooking Gas Appliance, Floor-Supported Unit
  Indirect Oven
  Joint, Adhesive
  Joint, Solvent Cement
  Leak Detector
  Loads, Connected
  Orifice Cap (Hood)
  Orifice Spud
  Pressure Control
  Regulator, Gas Appliance, Adjustable
  Regulator, Gas Appliance, Multistage
  Regulator, Gas Appliance, Nonadjustable
  Room Heater, Unvented
  Room Heater, Unvented Circulator
  Room Heater, Vented
  Room Heater, Vented Circulator
  Room Heater, Vented Circulator, Fan Type
  Room Heater, Vented Overhead Heater
  Room Heater, Wall Heater, Unvented Closed Front
  Valve, Automatic Gas Shutoff
  Valve, Individual Main Burner
  Valve, Main Burner Control
  Valve, Manual Main Gas Control
  Vented Wall Furnace, Fan-Type
  Vented Wall Furnace, Gravity-Type
  Venting System, Mechanical Draft, Forced
  Venting System, Mechanical Draft, Induced
  Venting System, mechanical Draft, Power
  Water Heater, Automatic Circulating Tank
  Water Heater, Automatic, Instantaneous
  Water Heater, Coil Circulation
  Water Heater, Commercial Storage
  Water Heater, Countertop Domestic Storage
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  Water Heater, Domestic Storage
  Water Heater, Nonautomatic Circulating Tank.
SUBSTANTIATION:  The terms are not found in the body of the
code and the definitions are being relocated to a new appendix.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP118)
54/Z223.1- 9 - (1.7 Accessible):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  In the definition of “Accessible” change
“may” to “might”.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP308)
54/Z223.1- 10 - (1.7 Anodeless  Riser):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Anodeless Riser to
read:
  Anodeless Riser.  An assembly of steel cased plastic pipe used to
make the transition between plastic piping installed underground
and metallic piping installed above ground.
SUBSTANTIATION:  To clarify the term.
COMMITTEE ACTION:  Accept.
COMMITTEE STATEMENT:  To clarify the term.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP127)
54/Z223.1- 10a - (1.7 Wall Furnace, Direct Vent):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise definition.  Definitions should not
contain mandatory language.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  20
  ABSTENTION:  1
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe
EXPLANATION OF ABSTENTION:
  CALLAHAN: Definitions, as revised, are not entirely consistent
with the Z21 standards definitions.

___________________

(Log #10)
54/Z223.1- 11 - (1.7 Appliance Equipment):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  Appliance (Equipment). Any device that utilizes gas as a fuel or
raw material to produce light, heat, power, refrigeration, or air
conditioning.
      Equipment:  See Appliance.   

SUBSTANTIATION:  To provide a cross reference for a
commonly used term.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP327)
54/Z223.1- 12 - (1.7 Automatic Firecheck):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Automatic
Firecheck to read:
  Automatic Firecheck. A device for stopping the progress of a
flame front in burner mixture lines (flashback) and for
automatically shutting off the fuel-air mixture. Present units are
customarily equipped with spring or weight loaded valves released
for closure by a fusible link or by movement of bimetallic elements;
they are also equipped with metallic screens for stopping the
progress of a flame front.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP328)
54/Z223.1- 13 - (1.7 Barometric Draft Regulator):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Barometric Draft
Regulator to read:
  Barometric Draft Regulator. A balanced damper device attached
to a chimney, vent connector, breeching, or flue gas manifold to
protect combustion equipment by control ling  chimney draft. A
double-acting barometric draft regulator is one whose balancing
damper is free to move in either direction to protect combustion
equipment from both excessive draft and backdraft.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP324)
54/Z223.1- 14 - (1.7 Carbon Steel):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the Definition of Carbon Steel to
read:
  Carbon Steel. By common custom, steel is considered to be
carbon steel when no minimum content is specified or required
for aluminum, boron, chromium, cobalt, columbium,
molybdenum, nickel, titanium, tungsten, vanadium, or zirconium
or any other element added to obtain a desired alloying effect;
when the specified minimum for copper does not exceed    is less
than    0.40 percent; or when the maximum content specified for any
of the following elements does not exceed the percentages noted:
manganese 1.65, silicon 0.60, copper 0.60.
SUBSTANTIATION:  Editorial revision for clarity.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #56)
54/Z223.1- 15 - (1.7 Cathodic Protection (New)):  Reject
SUBMITTER:  Jon W. Jones, P.E., New Mexico Gas Association
RECOMMENDATION:  Add new text as follows:
       Cathodic Protection. Reduction or elimination of corrosion by
making the metal (metallic piping and fittings) a cathode by means
of an impressed direct current or attachment to a sacrificial anode
(usually magnesium, aluminum or zinc).   
SUBSTANTIATION:  All natural gas companies that operate in
the United States must protect their buried metallic piping from
corrosion. This is done for safety reasons and to keep their buried
piping from corroding (rusting) away. The need for a national
code for pressure piping became increasingly evident from 1915 to
1925. To meet this need the American Engineering Standards
Committee (later changed to the American Standards Association)
initiated Project B31 in March 1926 at the request of the American
Society of Mechanical Engineers.
  After several years work by Sectional Committee B31, the First
Edition was published in 1935 as an American Tentative Standard
Code for Pressure Piping. Today part of the original code exists as
the Gas Transmission and Distribution Piping Systems ANSI
(American National Standards Institute) B31.8 code. The federal
government used this code to model the current Federal Pipeline
Safety Regulations (Code of Federal Regulations (CFR), Title 49,
Part 192) into law around 1970. Today natural gas companies must
have “Cathodic Protection” installed on their buried metallic
piping systems to be in compliance with the law.
  The transfer of ownership (between the gas supplier and the end
user) of natural gas almost always occurs at a meter. Natural gas
piping upstream of the meter is governed by codes that require
“cathodic protection” of buried metallic piping. However natural
gas piping downstream of the meter does not require cathodic
protection of buried metallic piping.
  With this change of ownership there is also a change in “Codes”
that govern the design, installation and maintenance of that
downstream piping system. Natural gas companies refer to this
piping as the “Customer Owned Piping”. The “Codes” that govern
this piping are the Uniform Plumbing Code (UPC), Uniform
Mechanical Code (UMC) and the National Fuel Gas Code (NFPA
54). None of these three codes specifically require underground
metallic piping systems to be protected from corrosion by a
“Cathodic Protection” system. However, the National Fuel Gas
Code does reference corrosion protection in its Appendix A.3.1.3,
but only for informational purposes. A great start but stronger
regulation is required to prevent natural gas leaks due to corrosion.
  The above three codes require buried metallic piping to have a
corrosion – resistant/protective covering. This coating alone will
not prevent corrosion. Providing just protective coating without
cathodic protection can cause concentrated corrosion which is
much more serious. It has long been understood that the use of a
protective coating plus a cathodic protection system is the only
defense to preventing corrosion
  Requiring Cathodic Protection on the Customer Owned Piping
will enhance safety and is in the best interest of the general public.
The federal government requires Cathodic Protection on all buried
underground metallic piping upstream of the meter. This same
regulation should apply on all buried metallic piping downstream
of the meter.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition is rejected as the
proposals using the term have been rejected.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP119)
54/Z223.1- 16 - (1.7 Central Premix System):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise the definiiton to read:
  Central Premix System. A system that distributed flammable gas-
air mixtures to two or more remote stations and is employed to
provide one or more of the following: (1) wide in plant
distribution of a centrally controlled gas air mixture; (2) a wider
range of mixture pressures (frequently in the 1 to 5 psi range) (7 to
34 kPa) than is available from other gas air mixing equipment; (3)
close control of gas air ratios over a wide turndown range (often 20
to 1 or more); (4) ability to change total connected burner port
area without installing new mixing devices or inserts. Central
premix systems may either proportion the flows of pressurized air

and pressurized gas for subsequent mixing in a downstream tee or
comparable fitting, or they may draw room air at essentially
atmospheric pressure through a proportioning mixing valve and
then through a blower or compressor downstream.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP330)
54/Z223.1- 17 - (1.7 Clothes Dryer, Type 2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Clothes Dryer,
Type 2, to read:
  Clothes Dryer, Type 2. Factory-built package, multiple produced.
Used in business with direct intercourse of the function with the
public. May or may not be operated by public or hired attendant.
May or may not be coin-operated. Not designed for use in
individual family living environment. May be small, medium, or
large in relative size.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP329)
54/Z223.1- 18 - (1.7 Clothes Dryer, Type I):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Clothes Dryer,
Type 1, to read:
  Clothes Dryer, Type 1. Factory-built package, multiple produced.
Primarily used in family living environment. May or may not be
coin-operated for public use. Usually the smallest unit physically
and in function output.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #130)
54/Z223.1- 19 - (1.7 Common Vent (New)):  Accept in Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Add a new definition as follows:
      Common Vent . That portion of a vent or chimney system which
handles products of combustion from more than one appliance.
SUBSTANTIATION:  Currently there is no definition for common
vent included in this document. Inclusion of such definition along
with a change to Par. 7.7.2 will help clarify the use of the term and
the common vent sizing tables.
COMMITTEE ACTION:  Accept in Principle.
  Add a new definition as follows:
      Common Vent . That portion of a vent or chimney system which
conveys products of combustion from more than one appliance.   
COMMITTEE STATEMENT:  Accepted with an editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #131)
54/Z223.1- 20 - (1.7 Common Vent Manifold (New)):  Accept
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Add a new definition as follows:
       Common Vent Manifold.  A horizontal extension of the common
vent within the room in which the appliances are installed.   
SUBSTANTIATION:  Currently there is no definition for common
vent manifold included in this document. Inclusion of such
definition along with a change to Paragraph 7.7.2 will help clarify
the use of the term and the common vent sizing tables.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP331)
54/Z223.1- 21 - (1.7 Decorative Appliance for Installation in a
Vented Fireplace):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Decorative
Appliance for Installation in a Vented Fireplace, Radiant
Appliance to read:
  Decorative Appliance for Installation in a Vented Fireplace,
Radiant Appliance. An open-front appliance designed primarily to
convert the energy in fuel gas to radiant heat by means of refractory
radiants or similar radiating materials. A radiant heater has no
external jacket. A radiant appliance is designed for installation in a
vented fireplace.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #101)
54/Z223.1- 22 - (1.7 Definitions, 2-4.3, Chapter 9, Appendix A,
Appendix C ):  Accept in Principle in Part
SUBMITTER:  David Johnston, Washington Gas
RECOMMENDATION:  Revise as follows:
  Add the following to 1.7 Definitions:
  Hybrid Pressure System. A piping system in which the pressure at
the point of delivery is reduced by one or more line pressure
regulators prior to the appliance connection, resulting in two or
more sections operating at different pressures.
Revise 2.4.3 as shown:
2.4.3*      Sizing Methods.          Gas piping shall be sized in accordance
with one of the following:
(1) The tables in Chapter 9     Pipe sizing tables or sizing

equations in Chapter 9

(2) Other approved engineering methods acceptable to the
authority having jurisdiction
Revise Chapter 9 as shown:

Chapter 9      Pipe    Sizing Tables

9.1 Pipe Sizing Methods.        Pipe sizes determined using sizing tables
as set forth in 9.3, or sizing equations as set forth in 9.4, shall
comply with the following:

9.1.1 Gas Demand.       The gas demand for each segment of pipe shall
be determined in accordance with 2.4.2. Each segment shall be
sized for the maximum demand carried by that segment.

9.1.2 System Pressure.       The system pressure at the point of delivery
shall be used for sizing the piping system. Sizing tables for system
pressures greater than 1.5 psi referenced in 9.3 are valid only for
system pressures equal to or greater than the indicated pressure.

9.1.3 Pressure Drop.       The pressure drop used to size a piping
system or section thereof shall comply with 2.4.4.

9.1.4 Equivalent Length of Piping.      The equivalent length of piping
used to size a piping system or section thereof shall be the length as
determined in 9.1.4.1 plus any necessary adjustment for fitting loss
as determined in 9.1.4.2.
9.1.4.1 Length.       The minimum pipe size for the longest run of pipe
from the point of delivery to the most remote outlet shall be
determined using the length of that run, or greater. The minimum
pipe size for each other branch of piping shall be determined using
the length of piping from the point of delivery to the most remote
outlet of that branch, or greater.
9.1.4.2 Fittings.*         Where necessary, the effect of fittings shall be
accounted for by either increasing the length by a percentage factor
depending on the complexity of the system; application of fitting
loss tables; or other method approved by the authority having
jurisdiction.
9.1.5 Specific Gravity.*      The specific gravity used to size a piping
system or section thereof shall be appropriate for the type and
characteristics of the fuel to be used. Where the exact specific
gravity for a fuel is not known, values of 0.60 for natural gas and
1.52 for LP shall be used.
9.2 Hybrid Pressure Systems.        For hybrid pressure systems, the
minimum size of piping in each pressure section shall be
determined separately from other pressure sections. The equivalent
length for each branch of the upstream, higher pressure section
shall be measured from the point of delivery to the most remote
line pressure regulator, in accordance with 9.1.4. The equivalent
length for downstream, lower pressure sections shall be measured
from the line pressure regulator to the most remote outlet or line
pressure regulator on each branch, in accordance with 9.1.4. The
pressure drops used for sizing each section shall be such that the
combined pressure drop from the point of delivery to each
appliance, including the pressure drop through line pressure
regulators, complies with 2.4.4.
9.1           3     Tables for Sizing Gas Piping Systems. Tables 9.1 through 9.34
can be     shall        be     used to size gas piping systems as required in
Chapter 2    in      accordance       with       sections      9.1      and        9.2    .

For SI units, 1 ft3 = 0.028 m3; 1 ft = 0.305 m; 1 in. water column =
0.249 kPa; 1 psi = 6.894 kPa; 1000 Btu/hr = 0.293 kW.

[Tables as submitted separately by AGA. ]

9.4        Sizing        Equations.        The      inside        diameter      of        smooth          wall         pipe      or
tubing     shall        be       determined        by    the       sizing        equations         9.4.1      or        9.     4.2       in
accordance        with      9.1        and      9.2.

9.4.1*       Low      Pressure       Gas       Formula        [Less       than      1.5      psi      (10.3      kPa)]:
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9.4.2*        High      Pressure       Gas       Formula        [1.5      psi        (10.3        kPa)        and      above]:

D
Q

Cr L

P P Y

=
×

−( ) ⋅












0 381

1
2

2
2

0 206

19 09

.

.

.

where:

D        =       inside        diameter      of      pipe,       in.

Q        =       input       rate       appliance(s)

P       1          =      upstream      pressure,       psia        (P       1               +        14.7)

P       2          =      downstream       pressure,        psia      (P       2     +        14.7)

L      =      equivalent     length      of      pipe,    ft

∆     H        =        pressure        drop,     in.       water        column      (27.7       in.       H2O        =1      psi)

Cr       and        Y       in        accordance        with       Table      9.6
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Table 9.6  Cr and Y for Natural Gas and Undiluted
Propane at Standard Conditions

Formula Factors
Gas    

Cr Y

Natural Gas 0.6094 0.9992

Undiluted Propane 1.2621 0.991

Add to Appendix A:
A.9.1.3.2         For most residential and other small systems the
additional resistance of fittings is not significant and a fitting factor
need not be applied. Where a percentage is used, the factor
typically ranges from 0% to 20%, depending on the number and
type of fittings compared with the length of straight pipe. The
fitting loss tables found in Appendix C provide a suitable means of
determining an equivalent length for individual fittings.
A.9.1.4        Where the specific gravity of the fuel is not more than
about 10% different from the default values of 0.60 for natural gas
and 1.52 for LP,  those values can be used successfully in sizing
tables and equations. Where the specific gravity differs by more
than this amount, the known or predicted specific gravity should be
used in the sizing equations. For the sizing tables, a gravity factor
can be used to adjust the maximum capacities shown in the tables
for the specific gravity. A table of gravity factors for natural gas can
be found in Appendix C, Table C-###.

[Relocate current table 9.24 to Appendix C as Table C-##.]
A.9.4.1         Low          Pressure          F        ormula.                 The          presented       formula      is      the
standard        flow        formula       located      in          Appendix         C        but       rearranged        to
solve     for       the        pipe        diameter.

A.9.4.2          High          Pressure          Formula.                 The          presented         formula        is      the
standard        flow        formula       located      in          Appendix         C        but       rearranged        to
solve     for       the        pipe        diameter.

SUBSTANTIATION:  This proposal is intended to enhance the
ability of users to size pipe and tubing in accordance with
procedures recognized by the Code. Currently, the sizing tables
reside by themselves in Chapter 9, without any clear requirements
for how they are to be used. The changes to the text of Chapters 2,
9 and Appendices A and C will clarify a number of usage issues
and, where necessary, provide enforceable requirements for proper
sizing using the tables. The approach is similar to that used in
Chapter 11, where the mandatory code text provides the “rules” for
use of the vent sizing tables.
  This proposal also moves the pipe sizing equations from
Appendix C to the body of the code. This makes it clear that either
method, the equations or the tables, is a legitimate means of
arriving at valid size. Since the tables are calculated from the
equations, there should be no difference in the size allowed by the
code, regardless of which method is used. The equations proposed
for Chapter 9 are the same as those currently in the Appendix, but
have been rearranged to solve directly for the pipe diameter.
  The technical content of proposed Chapter 9 is based on work
performed by Foster-Miller and reported in “Development of
Standardized Pipe and Tubing Sizing Tables for Model Fuel Gas
Codes”, published September 2000. The requirements in proposed
section 9.1 and 9.2 are the same as discussed currently in Appendix
C, with some refinements:
  · 9.1.2. In the low pressure sizing equation (less than or equal to
1.5 psi), no adjustment is made for compression of the gases, since
the difference is small. However, the high pressure equation
compensates for the greater molecular content of the compressed
gas. Therefore, the system pressure doesn’t matter for the tables
based on the low pressure equations, but it does for the higher
pressure tables. Accordingly, the higher pressure tables are valid
only for the indicated system pressure, or greater.
  · 9.1.4. In the above-cited report, Foster-Miller proposes a
“Modified Longest Length Method” to replace the traditional
Longest Length Method described in Appendix C, because the
traditional method is unnecessarily conservative. The “Modified”
method has been adopted in this proposal. It is important to note
that the user can still use the “longest” run in the entire system to
size both the main trunk and all branches if that is desired for
convenience or conservatism.
Compensation for fitting resistance is not generally necessary for
most small systems, but provision is made for large or complex
systems, where appropriate.

  · 9.2 The Code currently does not clearly describe how hybrid
pressure systems (e.g. 2 psi systems) are to be sized. This
paragraph writes into code language the basic requirements for
proper sizing of hybrid systems. Companion changes have been
made to the applicable tables where necessary to ensure that all
sources of pressure drop in the system are accounted for.
COMMITTEE ACTION:  Accept in Principle in Part.
  Accept definition of Hybrid pressure system as follows:
      Hybrid Pressure System. A piping system in which the pressure at
the point of delivery is reduced by one or more line pressure
regulators prior to the appliance connection.   
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-67 (Log #75).  The proposed “Hybrid Pressure System”
definition is accepted with a revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #137)
54/Z223.1- 23 - (1.7 Draft):  Accept
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise the definition as follows:
  Draft. The flow of gases or air through chimney, flue, or
equipment, caused by pressure differences.
      Draft. A pressure difference which causes gases or air to flow
through a chimney, vent, flue, or fuel burning equipment.
SUBSTANTIATION:  The current definition is incorrect. Draft is
not flow but rather a pressure difference which causes flow. The
proposed revision corrects this error.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #138)
54/Z223.1- 24 - (1.7 Draft, Mechanical or Induced):  Accept in
Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise the definition as follows:
  Draft, Mechanical or Induced. The draft developed by fan or air
or steam jet or other mechanical means.
      Draft, Mechanical or Induced. A pressure difference developed by
a fan, air, jetstream or other mechanical means which causes flow
through a chimney or venting system.   
SUBSTANTIATION:  The proposal is believed to be an
improvement  on the current definition. “Draft” is not flow. It is
pressure differential.
COMMITTEE ACTION:  Accept in Principle.
  Revise to read:
      Draft, Mechanical.  Draft produced by a fan or an air or steam jet.
When a fan is located so as to push the flue gases through the
chimney or vent, the draft is forced. When the fan is located so as
to pull the flue gases through the chimney or vent, the draft is
induced.   
COMMITTEE STATEMENT:  The “Draft, Mechanical” definition
is extracted from NFPA 211.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #139)
54/Z223.1- 25 - (1.7 Draft, Natural):  Accept in Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise the definition as follows:
  Draft, Natural. The draft developed by the difference in tem-
perature of hot gases and outside atmosphere.
      Draft, Natural. The pressure difference (suction) created
naturally by the upward buoyant movement of hot gases within a
vertical column.
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SUBSTANTIATION:  The proposal is believed to be an
improvement on the current definition and corrects the erroneous
suggestion that draft is flow. It is not. It is pressure differential..
COMMITTEE ACTION:  Accept in Principle.
  Revise the definition of Natural Draft to read:
       Draft, Natural.  Draft produced by the difference in the weight of
a column of flue gases within a chimney or vent and a
corresponding column of air of equal dimension outside the
chimney or vent.   
COMMITTEE STATEMENT:  The NFPA 211 definition is
extracted.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP326)
54/Z223.1- 26 - (1.7 Effective Ground-Fault Path):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add a new definition of Effective Ground-
Fault Current Path to read:
      Effective Ground-Fault Current Path.  An intentionally
constructed, permanent, low impedance electrically conductive
path designed and intended to carry under ground fault conditions
form the point of a ground fault on a wiring system to the electrical
supply source.   
SUBSTANTIATION:  Provide a definition from the National
Electric code for the term used in the revisions to section 3-14(a)
(see Committee Proposal 54-117 (Log #CP309)].
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #140)
54/Z223.1- 27 - (1.7 Equipment, Medium Heat (New)):  Accept in
Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Add a new definition as follows:
      Equipment, Medium Heat. (use as per NFPA 211 or develop an
appropriate new definition.
(or) “Appliance, Medium Heat”  - (use as per NFPA 211 or
develop an appropriate new version.   
SUBSTANTIATION:  Currently, although the term Medium Heat
Equipment is used in multiple places in the document, it is not
defined. It should be. “Medium Heat Appliance” may be a better
term because it is used in some chimney standards which relate to
chimney systems for such types of appliances. One or the other
should be included.
COMMITTEE ACTION:  Accept in Principle.
  Revise the definitions of Appliance, Low Heat and Appiance,
High Heat by extracting the following definitions from NFPA 211:
  Appliance, Low-Heat.  A commercial, industrial, or institutional
appliance needing a chimney capable of withstanding a continuous
flue gas temperature not exceeding 1000°F (538°C).
  Appliance,  Medium-Heat.  A commercial, industrial, or
institutional appliance needing a chimney capable of withstanding
a continuous flue gas temperature not exceeding 1800°F (982°C).
COMMITTEE STATEMENT:  The definitions from NFPA 211 are
extracted.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP121)
54/Z223.1- 28 - (1.7 Garage, Residential):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  In the definition of “Garage, Residential”
change “may” to “can”.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation

contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
  The revision from the word “may” to “can” was incorporated into
CP325.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP325)
54/Z223.1- 29 - (1.7 Garage, Residential):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Garage,
Residential to read:
  Garage, Residential. A building or room in which not more than
three self-propelled passenger vehicles are or may     can     be stored,
and that will not normally be used for other than minor service or
repair operations on such stored vehicles.
SUBSTANTIATION:  Residential garages are being built that
house more than three vehicles.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #148)
54/Z223.1- 30 - (1.7 Gas Fireplace, Vented):  Reject
SUBMITTER:  Kenneth M. Elovitz, Foxboro, MA
RECOMMENDATION:  Revise text as follows:
      Decorative Appliance     Gas Fireplace, Vented.  A vented     appliance
whose only function lies in the aesthetic effect of the flames.    which
allows the view of flames and provides the simulation of a solid fuel
fireplace.
SUBSTANTIATION:  Retain the definition of decorative appliance
and make Gas Fireplaces, Vented its own definition.  Unless a
vented gas fireplace is the only type of decorative appliance now in
existence or likely to come into use, the code should retain the
definition of decorative appliance.  In addition, my proposal
simplifies coordination with section 6.7, which is not titled
decorative appliances, vented.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The current term is correct, as it
matches the term used in the appliance listing standard.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #153)
54/Z223.1- 31 - (1.7 Gas Fireplace, Vented, Gas Fireplace, Direct
Vent,  6.7.1, 6.7.2):  Reject
SUBMITTER:  Gregg Gress, BOCA International
RECOMMENDATION:  Revise the definition as follows:
  Decorative Appliance Gas Fireplace, Vented.  A vented appliance
which allows the view of flames and provides the simulation of a
solid fuel fireplace.
  Gas Fireplace       Decorative Appliance,  Direct Vent.  A system
consisting of (1) an appliance for indoor installation which allows
the view of flames and provides the simulation of a solid fuel
fireplace, (2) combustion air connections between the appliance
and the vent-air intake terminal, (3) flue gas connections between
the appliance and the vent-air intake terminal, (4) a vent-air intake
terminal for installation outdoors, constructed such that all air for
combustion is obtained from the outdoor atmosphere and all flue
gases are discharged to the outdoor atmosphere.
  6.7.1 Prohibited Installations. Vented     decorative appliances     gas
fireplaces shall not be installed in bathrooms or bedrooms unless
the appliance is listed, and the bedroom or bathroom is an
unconfined space.  (See 5.3.2 and Section 1.7, Definitions.)
Exception: Direct-vent gas fireplaces    decorative appliances    .
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NOTE: For information on vented     decorative appliances     gas
fireplaces, see Vented      Decorative Gas Appliances    Gas Fireplaces ,
ANSI Z21.50.
  6.7.2 Installation.
  (a) Listed vented     decorative appliances    gas fireplaces shall be
installed in accordance with their listing and the manufacturers’
instructions. They shall be permitted to be installed in or attached
to combustible material where so listed.
  (b) Unlisted vented     decorative appliances     gas fireplaces shall not
be installed in or attached to combustible material. They shall have
a clearance at the sides and rear of not less than 18 in. (46 cm).
Combustible floors under unlisted vented     decorative appliances     gas
fireplaces shall be protected in an approved manner.  Unlisted
appliances of other than the direct vent type shall be equipped with
a draft hood and shall be properly vented in accordance with
Chapter 7.
SUBSTANTIATION:  The term “Fireplace” is used throughout all
building codes, dwelling codes, the IMC, IFGC, NFPA Standards,
etc., and it means a field-built masonry or factory-built metal
assembly for burning solid fuel.  Changing the historical definition
of fireplace is unnecessary and will create confusion and
misinterpretations of codes for years to come.  The Z223
committee failed to grasp the magnitude of effect and ramifications
that this “seemingly innocent” change will have.  There is no such
thing as a “gas fireplace!”  this term is only a laymen and
consumer’s term for such appliances.  Marketing has created the
term and it is and always has been in conflict with all codes and
standards related to fireplaces.  Fireplaces are not appliances and
vice versa.  It is irresponsible for the NFGC to make a change that
will negatively impact the entire fireplace industry and all other
codes and standards.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The current term is correct, as it
matches the term used in the appliance listing standard.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #156)
54/Z223.1- 32 - (1.7 Gas Fireplace, Vented; Gas Fireplace, Direct
Vent; Gas Fireplace, Gravity Vented; Gas Fireplace, Power
Vented):  Reject
SUBMITTER:  Haigo Tikiryan, Canadian Gas Research Institute
RECOMMENDATION:  Replace proposed definitions with the
following:
       Gas Fireplace, Vented.  For the purpose of this Standard a vented
gas fireplace is a vented appliance which allows the view of flames
and provides the simulation of a solid fuel fireplace.  The
circulation of heated room air may be by gravity forces or
mechanical means.
  Gas Fireplace, Direct Vent.  Means a system consisting of (1) an
appliance for indoor installation which allows the view of flames
and provides the simulation of a solid fuel fireplace, (2)
combustion air connections between the appliance and the vent-air
intake terminal, (3) flue gas connections between the appliance
and the vent-air intake terminal and (4) a vent-air intake terminal
for installation outdoors, constructed such that all air for
combustion is obtained from the outdoor atmosphere and all flue
gases are discharged to the outdoor atmosphere.  All of these
components shall be supplied by the manufacturer.
  Gas Fireplace, Gravity Vented.  A vented gas fireplace consisting
of an appliance constructed so all air for combustion is obtained
form the room in which the appliance is installed and all flue gases
are discharged to the outdoor atmosphere.  The discharge of flue
gases is by gravity forces.
  Gas Fireplace, Power Vented. A vented gas fireplace consisting of
an appliance constructed so all air for combustion is obtained
from the room in which it is installed and all flue gases are
discharged to the outdoor atmosphere.  The discharge of flue gases
is by mechanical means.   
SUBSTANTIATION:  Brings definition of vented gas fireplace in
line with harmonized standard for vented gas fireplaces (ANSI
Z21.50/CGA 2.22). Clarifies the different categories of vented gas
fireplaces. Based on 1996 edition of the standard on page 161.
COMMITTEE ACTION:  Reject.

COMMITTEE STATEMENT:  The current terms are correct, as
they matches the term used in the appliance listing standard.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #90)
54/Z223.1- 33 - (1.7 Industrial Air Heaters, Direct Gas-Fired Non-
Recirculating (New)):  Accept in Principle
SUBMITTER:  Gary J. Potter, Sr., Working Group for Joint 83/CSA
Heavy Duty Heater Subcommittee
RECOMMENDATION:  Add a new definition as follows:
    INDUSTRIAL AIR HEATERS, DIRECT GAS-FIRED NON-  
RECIRCULATING.  A heater in which all the products of
combustion generated by the gas-burning device are released into
the air stream being heated and whose purpose is to offset building
heat loss by heating only incoming outside air.   
SUBSTANTIATION:  The existing definitions for Direct Gas-Fired
Industrial Air Heaters and Direct Gas-Fired Make-Up Air Heaters
are obsolete by the development and adoption of ANSI Z83.4/CSA
3.7 as a harmonized Standard between the U.S. and Canada.
COMMITTEE ACTION:  Accept in Principle.
  Add a new definition as follows:
    INDUSTRIAL AIR HEATERS, DIRECT GAS-FIRED NON-  
RECIRCULATING.  A heater in which all the products of
combustion generated by the gas-burning device are released into
the air stream being heated to compensate for building heat loss by
heating only incoming outdoor air.   
COMMITTEE STATEMENT:  Accepted with an editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #89)
54/Z223.1- 34 - (1.7 Industrial Air Heaters, Direct Gas-Fired
Recirculating (New)):  Accept in Principle
SUBMITTER:  Gary J. Potter, Sr., Working Group for Joint 83/CSA
Heavy Duty Heater Subcommittee
RECOMMENDATION:  Add a new definition as follows:
    INDUSTRIAL AIR HEATERS, DIRECT GAS-FIRED
RECIRCULATING.  A heater in which all the products of
combustion generated by the gas-burning device are released into
the air stream being heated;  whose purpose is to offset building
heat loss by heating incoming outside air (ventilation air), and, if
applicable, inside air (recirculating air).  
SUBSTANTIATION:  The existing definitions for Direct Gas-Fired
Industrial Air Heaters and Direct Gas-Fired Make-Up Air Heaters
are obsolete by the development and adoption of ANSI Z83.18.
Also the reference publications found in Appendix L need to be
revised to update the title of ANSI Z83.4/CSA 3.7 and add
reference for ANSI Z83.18.
COMMITTEE ACTION:  Accept in Principle.
  Add a new definition as follows:
    INDUSTRIAL AIR HEATERS, DIRECT GAS-FIRED
RECIRCULATING.  A heater in which all the products of
combustion generated by the gas-burning device are released into
the air stream being heated to compensate for building heat loss by
heating incoming outdoor air, and, if applicable, inside air. 
COMMITTEE STATEMENT:  Accepted with an editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP332)
54/Z223.1- 35 - (1.7 Leak Check):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Leak Check to
read:
  Leak Check. An operation performed on a complete gas piping
system and connected equipment prior to placing it into operation
following initial installation and pressure testing or interruption of
gas supply  to verify that the system does not leak.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP333)
54/Z223.1- 36 - (1.7 Maximum Working Pressure):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Maximum
Working Pressure to read:
  Maximum Working Pressure. The maximum pressure at which a
piping system may be operated in accordance with the provisions
of this Code. It is the pressure used in determining the setting of
pressure relieving or pressure limiting devices installed to protect
the system from accidental overpressuring.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP334)
54/Z223.1- 37 - (1.7 Mixing Blower):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Mixing Blower to
read:
  Mixing Blower. A motor-driven blower to produce gas-air
mixtures for combustion through one or more gas burners or
nozzles on a single-zone industrial heating appliance or on each
control zone of a multizone industrial appliance or on each
control zone of a multizone installation. The blower shall be
equipped with a gas-control valve at its air entrance so arranged
that gas is admitted to the airstream, entering the blower in proper
proportions for correct combustion by the type of burners
employed; the said gas-control valve being of either the zero
governor or mechanical ratio valve type which controls the gas and
air adjustment simultaneously. No valves or other obstructions
shall be installed between the blower discharge and the burner or
burners.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP5)
54/Z223.1- 38 - (1.7 NA):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition as follows:
  NA. Vent configuration is not     allowed     permitted due to potential
for condensate formation or pressurization of the venting system,
or not applicable due to physical or geometric restraints.
SUBSTANTIATION:  Editorial change.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21

  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP323)
54/Z223.1- 39 - (1.7 Offset, Vent (New)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add a new definition of Offset, Vent to
read:
      Offset, Vent. An arrangement of two or more fittings and pipe
installed for the purpose of locating a vertical section of vent pipe
in a different but parallel plane with respect to an adjacent section
of vertical vent pipe.   
SUBSTANTIATION:  Offset is used but no definition is found in
the code.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP122)
54/Z223.1- 40 - (1.7 Regulator, Gas Appliance):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise the definiiton to read:
  Regulator, Gas Appliance, Multistage. A regulator for use with a
single gas whose adjustment means can be positioned manually or
automatically to two or more predetermined outlet pressure
settings. Each of these settings may be either adjustable or
nonadjustable. The regulator may modulate outlet pressures
automatically between its maximum and minimum predetermined
outlet pressure settings.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  20
  ABSTENTION:  1
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe
EXPLANATION OF ABSTENTION:
  CALLAHAN: Definitions, as revised, are not entirely consistent
with the Z21 standards definitions.

___________________

(Log #CP335)
54/Z223.1- 41 - (1.7 Regulator, Gas Appliance, Adjustable):
Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Regulator, Gas
Appliance, Adjustable to read:
  Regulator, Gas Appliance, Adjustable. (1)Spring type, limited
adjustment. A regulator in which the regulating force acting upon
the diaphragm is derived principally from a spring, the loading of
which is adjustable over a range of not more than ± 15 percent of
the outlet pressure at the midpoint of the adjustment range; (2)
spring Type, standard adjustment. A regulator in which the
regulating force acting upon the diaphragm is derived principally
from a spring, the loading of which is adjustable. The adjustment
means shall be concealed.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP336)
54/Z223.1- 42 - (1.7 Regulator, Series):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Regulator, Series
to read:
  Regulator, Series. A pressure regulator in series with one or more
other pressure regulators. The regulator nearest to the gas supply
source is set to continuously limit the pressure on the inlet to the
regulator downstream to some predetermined value (between the
pressure of the gas supply source and the pressure of the system
being controlled) that can be tolerated in the downstream system.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP337)
54/Z223.1- 43 - (1.7 Room Heater, Unvented):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Room Heater,
Unvented to read:
  Room Heater, Unvented. An unvented, self-contained,
freestanding, nonrecessed [except as noted under (b) of the
following classifications], fuel-gas burning appliance for furnishing
warm air by gravity or fan circulation to the space in which
installed, directly from the heater without duct connection.
Unvented room heaters do not normally have input ratings in
excess of 40,000 Btu/hour (11,720 W).
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP338)
54/Z223.1- 44 - (1.7 Room Heater, Unvented Circulator):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Room Heater,
Unvented Circulator to read:
  Room Heater, Unvented Circulator. A room heater designed to
convert the energy in fuel gas to convected and radiant heat by
direct mixing of air to be heated with the combustion products and
excess air inside the jacket. Unvented circulators have an external
jacket surrounding the burner and may be equipped with radiants
with the jacket open in front of the radiants.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP339)
54/Z223.1- 45 - (1.7 Room Heater, Unvented Closed Front, Wall
Heater):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Room Heater,
Unvented Closed Front, Wall Heater to read:
  Room Heater, Unvented Closed Front, Wall Heater. An unvented
circulator having a closed front, for insertion in or attachment to a
wall or partition. These heaters are marked “UNVENTED
HEATER” and do not have normal input ratings in excess of 25,000
Btu/hour (7325 W).
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #83)
54/Z223.1- 46 - (1.7 Room Heater, Unvented Wall-Mounted Type
(New)):  Accept in Principle
SUBMITTER:  James Brewer , National Chimeny Sweep Guild
RECOMMENDATION:  Add a new definition as follows:
      Room Heater, Unvented Wall-Mounted Type.  An unvented, self-   
contained gas burning appliance intended for insertion in or
attachment to a wall or partition for furnishing warm air by gravity
or fan circulation to the space in which installed, directly from the
heater without duct connection. This definition excludes
appliances designed for installation within solid-fuel burning
fireplaces or a ventless firebox enclosure.  
SUBSTANTIATION:  The intent of this new definition is to clarify
what type of products are considered wall-mounted room heaters.
Some manufacturers have suggested that installing an unvented gas
log in a fireplace meets the intent of the wall-mounted requirement
for bedrooms and bathrooms if the appliance is bolted to the
firebox floor.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-262
(Log #CP305), Section 6.24.1.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP124)
54/Z223.1- 47 - (1.7 Room Heater, Vented):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  In the definition of “Room Heater,
Vented” part (a) change “may” to “can”.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
  See Comittee Proposal 54-48 (Log #CP340).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP340)
54/Z223.1- 48 - (1.7 Room Heater, Vented Circulator):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Room Heater,
Vented Circulator to read:
  Room Heater, Vented Circulator. A room heater designed to
convert the energy in fuel gas to convected and radiant heat, by
transfer of heat from flue gases to a heat exchanger surface, without
mixing of flue gases with circulating heated air. Vented circulators
may be equipped with transparent panels and radiating surfaces to
increase radiant heat transfer as long as separation of flue gases
from circulating air is maintained. Vented circulators may also be
equipped with an optional circulating air fan, but should perform
satisfactorily with or without the fan in operation.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP341)
54/Z223.1- 49 - (1.7 Room Large in Comparison with Size of
Equipment):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Room Large in
Comparison with Size of Equipment to read:
  Room Large in Comparison with Size of Equipment. Rooms
having a volume equal to at least 12 times the total volume of a
furnace or air conditioning appliance and at least 16 times the total
volume of a boiler. Total volume of the appliance is determined
from exterior dimensions and is to include fan compartments and
burner vestibules, when used. When the actual ceiling height of a
room is greater than 8 ft (2.4 m), the volume of the room is figured
on the basis of a ceiling height of 8 ft (2.4 m).
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP125)
54/Z223.1- 50 - (1.7 Safety Blowout (Backfire Preventer)):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise the definition to read:
  Safety Blowout (Backfire Preventer). A protective device located
in the discharge piping of large mixing machines, incorporating a
bursting disc for excessive pressure release, means for stopping a
flame front, and an electric switch or other release mechanism for
actuating a built-in or separate safety shutoff. A check valve,
signaling means, or both, may also be incorporated.
SUBSTANTIATION:  An unneeded option is deleted from the
definition.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #108)
54/Z223.1- 51 - (1.7 Spaces that Freely Communicate with
Outdoors, 5.3.3 (b) (1), 5.3.3(b)(2)):  Reject
SUBMITTER:  Roger B. Tate, Unified Investigations & Sciences,
Inc.
RECOMMENDATION:  Revise text as follows:
  Add definition to Section 1.7:  “    Spaces That Freely Communicate
With the Outdoors - Spaces with sufficient ventilation openings to
assure (1) an air exchange rate in excess of one air change per
hour at any time when the outdoor wind speed exceeds 3 mph. (2)
a temperature differential of less than 50°F relative to the ambient
outdoor temperature, and (3) an air pressure within 1 inch water
column of the outdoor ambient air pressure measured at the
openings leading to confined spaces. A well-ventilated crawl space
or attic can be used in this manner.   ”
  Revise Section 5.3.3(b)(1): “The openings shall communicate
directly, or by ducts, with the outdoors or spaces (crawl or attic)
that freely communicate with the outdoors.     (see Section 1.7)    ”
  Revise Section 5.3.3(b)(2): “... spaces that freely communicate
with the outdoors [see     Section 1.7     and Figure A.5.3.3(b)2] and
shall ...”.
SUBSTANTIATION:  In my region (North Central Texas) I have
noticed a regular pattern of fires ignited by gas appliances that are
ventilated from attic spaces which in turn are not well ventilated.
This is especially prevalent in newer residences that have “pan” or
“tray” ceilings where the slanted portion of the ceiling is filled with
batt insulation and the soffit vents are effectively blocked off. While
I have no statistical evidence, discussions with the Risk
Management Department of State Industries, Inc. and with the Fire
Department of Plano, Texas and Grapevine, Texas have confirmed
my experience. Poorly ventilated attics result in extremely hot air
being used to cool appliances and stack effects that cause both
openings into the appliance compartment to be under a net
suction, which prevents a cooling circulation from forming. I must
assume that certain building inspectors are misinterpreting NFPA
54 as stating that any attic or crawl space constitutes a “space that

freely communicates with the outdoors”. I believe a more precise
“performance based” definition could clear up this
misunderstanding.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed text is excessively
complex and unenforceable.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #109)
54/Z223.1- 52 - (1.7 Standby Fuel):  Reject
SUBMITTER:  David E. Cox, NPS
RECOMMENDATION:  Add new text as follows:
     Standby Fuel. A fuel that is chemically different from the primary
fuel. Typically, a mixture of propane and air as a standby for
natural gas (methane).
SUBSTANTIATION:  Paragraph 2.3.2 requires a specific
interconnection device for a standby fuel without defining exactly
what a standby fuel is. AHJ have, on occasion, interpreted a small
tank of propane, connected to the piping of a large propane
storage system, as standby fuel. This is clearly not the intent of
Paragraph 2.3.2.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed definition is not
needed and does not address LNG as a standby fuel.  The Code
addresses both different fuels, and different sources of pressure
with the same fuel.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP342)
54/Z223.1- 53 - (1.7 Unit Heater, High-Static Pressure):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Unit Heater,
High-Static Pressure to read:
  Unit Heater, High-Static Pressure. A self-contained, automatically
controlled, vented, fuel-gas burning appliance having integral
means for circulation of air against 0.2 inch (15 mm H2O) or
greater static pressure. It is equipped with provisions for attaching
an outlet air duct and, when the appliance is for indoor installation
remote from the space to be heated, is also equipped with
provisions for attaching an inlet air duct.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #147)
54/Z223.1- 54 - (1.7 Unusually Tight Construction):  Reject
SUBMITTER:  Kenneth M. Elovitz, Foxboro, MA
RECOMMENDATION:  Revise text as follows:
  Unusually Tight Construction. Construction where:
  (a) Walls and ceilings exposed to the outside atmosphere have a
continuous water vapor retarder with a rating of 1 perm (6 ´ 10-11
kg per pa-sec-m2) or less with openings gasketed or sealed, and
  (b) Weatherstripping has been added on openable windows and
doors, and
  (c) Caulking or sealants are applied to areas such as joints
around window and door frames, between sole plates and floors,
between wall-ceiling joints, between wall panels, at penetrations for
plumbing, electrical, and gas lines, and at other openings and
  (d) The building has an average air infiltration rate of less than
0.35 air changes per hour.
SUBSTANTIATION:  The proposed definition is neither clear nor
technically accurate.  It is not clear because “average” air
infiltration rate is not defined.  Is it average over the course of the
year, and at what pressure difference or wind velocity?  It is not



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

493

technically accurate because a design infiltration rate of 0.35 air
changes per hour is probably typical for modern residential
construction, which most authorities would not consider unusually
tight.  At the same time, for a large building without windows, such
as a department store or a “big box” retailer, 0.35 air changes is a
huge amount of air --more than any reasonable gas appliance is
likely to require.  Finally, how is an engineer or code official
supposed to determine the building air infiltration rate and under
what conditions to determine if this subsection applies.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition has been deleted in
Proposal 54-155 (Log #74).  Refer to Proposal 54-155 (Log #74)
which the committee believes addresses the concerns of the
submitter.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #157)
54/Z223.1- 55 - (1.7 Unusually Tight Construction):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise the definition as follows:
  Unusually Tight Construction. Construction where:
  (a) Walls and ceilings exposed to the outside atmosphere have a
continuous water vapor retarder with a rating of 1 perm (6 ´ 10-11
kg per pa-sec-m2) or less with openings gasketed or sealed, and
  (b) Weatherstripping has been added on openable windows and
doors, and
  (c) Caulking or sealants are applied to areas such as joints
around window and door frames, between sole plates and floors,
between wall-ceiling joints, between wall panels, at penetrations for
plumbing, electrical, and gas lines, and at other openings and
  (d) The building has an average air infiltration rate of less than
0.35 air changes per hour.
SUBSTANTIATION:  The proposed definition is neither clear nor
technically accurate.  It is not clear because “average” air
infiltration rate is not defined.  Is it average over the course of the
year, and at what pressure difference or wind velocity?  It is not
technically accurate because a design infiltration rate of 0.35 air
changes per hour is probably typical for modern residential
construction, which most authorities would not consider unusually
tight.  At the same time, for a large building without windows, such
as a department store or a “big box” retailer, 0.35 air changes is a
huge amount of air --more than any reasonable gas appliance is
likely to require.  Finally, how is an engineer or code official
supposed to determine the building air infiltration rate and under
what conditions to determine if this subsection applies.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition has been deleted in
Proposal 54-155 (Log #74).  Refer to Proposal 54-155 (Log #74)
which the committee believes addresses the concerns of the
submitter.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP126)
54/Z223.1- 56 - (1.7 Valve):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise the definition to read:
  Valve, Automatic. An automatic or semiautomatic device
consisting essentially of a valve and operator that control the gas
supply to the burner(s) during operation of an appliance. The
operator may be actuated by application of gas pressure on a
flexible diaphragm, by electrical means, by mechanical means, or
by other means.
  Valve, Automatic Gas Shutoff. A valve used in conjunction with an
automatic gas shutoff device to shut off the gas supply to a fuel-gas
burning water heating system. It may be constructed integrally with
the gas shutoff device or be a separate assembly.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.

COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  20
  ABSTENTION:  1
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe
EXPLANATION OF ABSTENTION:
  CALLAHAN: Definitions, as revised, are not entirely consistent
with the Z21 standards definitions.

___________________

(Log #143)
54/Z223.1- 57 - (1.7 Vented Appliance, Category I):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise definition as follows:
  Vented Appliance, Category I.  An appliance /    vent combination    
that operates with a non-positive static vent pressure and a vent gas
temperature that avoids excessive condensate    sufficiently high so
that it is possible to avoid excessive condensate     production within
the vent.
SUBSTANTIATION:  It is believed the proposed revision offers an
improvement on the current version. There is no guarantee that
excessive condensation is avoided in a Cat. I appliance / vent
system. As such it is incorrect to suggest it “avoids” such.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition change would
introduce a concept not part of the vent. Appliances are
categorized and not the vent.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #144)
54/Z223.1- 58 - (1.7 Vented Appliance, Category II ):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise definition as follows:
  Vented Appliance, Category II.  An appliance /    vent combination    
that operates with a non-positive static vent pressure and a vent gas
temperature that may cause excessive  likely results in significant   
condensate production in the vent.
SUBSTANTIATION:  It is believed the proposed revision offers an
improvement on the current version.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition change would
introduce a concept not part of the vent. Appliances are
categorized and not the vent.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #145)
54/Z223.1- 59 - (1.7 Vented Appliance, Category III ):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise definition as follows:
  Vented Appliance, Category III.  An appliance /   vent
combination     that operates with a positive static vent pressure and a
vent gas temperature that avoids   sufficiently high so that it is
possible to avoid    excessive condensate production within the vent.
SUBSTANTIATION:  It is believed the proposed revision offers an
improvement on the current version.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition change would
introduce a concept not part of the vent. Appliances are
categorized and not the vent.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #129)
54/Z223.1- 60 - (1.7 Vented Appliance, Category IV):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise text as follows:
  Vented Appliance, Category IV.  An appliance /   vent
combination     that operates with a positive static vent pressure and a
vent gas temperature that may cause excessive    likely results in
significant    condensate production in the vent.
SUBSTANTIATION:  It is believed the proposed revision offers an
improvement on the current version.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Appliances are categorized, not
vents.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP343)
54/Z223.1- 61 - (1.7 Vented Wall Furnace):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Vented Wall
Furnace to read:
  Vented Wall Furnace. A self-contained, vented, fuel-gas burning
appliance complete with grilles or equivalent, designed for
incorporation in or permanent attachment to the structure of a
building and furnishing heated air, circulated by gravity or by a fan,
directly into the space to be heated through openings in the casing.
Such appliances should not be provided with duct extensions
beyond the vertical and horizontal limits of the casing proper,
except that boots not to exceed 10 in. (250 mm) beyond the
horizontal limits of the casing for extension through walls of
nominal thickness are permitted. When such boots are provided,
they shall be supplied by the manufacturer as an integral part of the
appliance. This definition excludes floor furnaces, unit heaters,
direct vent wall furnaces, and central furnaces.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #141)
54/Z223.1- 62 - (1.7 Venting System, Mechanical Draft, Forced):
Accept
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise definition as follows:
  Venting System, Mechanical Draft, Forced.  A  portion of a
venting system    in which     using a fan or other mechanical     device is
used    means to cause the removal     flow of     flue or vent gases under
positive static vent pressure.
SUBSTANTIATION:  It is believed the proposed revision offers an
improvement on the current version. The current definition
suggests a “mechanical, forced draft venting system” is a portion of
a venting system.  Such is not correct.
  It is also believed “flow” is a better term than “removal” because
removal is not assured unless proper sizing and system selection /
operation is attained.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #142)
54/Z223.1- 63 - (1.7 Venting System, Natural Draft):  Accept in
Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise definition as follows:
  Venting System, Natural Draft.  See Draft       A venting system
wherein the removal of flue or vent gases depends upon Natural

Draft in order to cause outward flow to occur under non-positive
static vent pressure.
SUBSTANTIATION:  t is believed the proposed revision offers an
improvement on the current version which simply indicates “see
Draft”.
COMMITTEE ACTION:  Accept in Principle.
  Revise definition as follows:
  Venting System, Natural Draft.       A venting system that relies on
Natural Draft to convey the products of combustion.  
COMMITTEE STATEMENT:  Accepted with editorial revisions.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

Sequence 54-64 was not used.

(Log #CP344)
54/Z223.1- 65 - (1.7 Wall Furnace, Direct Vent):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the definition of Wall Furnace,
Direct Vent to read:
  Wall Furnace, Direct Vent. A system consisting of an appliance,
combustion air, and flue gas connections between the appliance
and the outdoor atmosphere, and a vent cap supplied by the
manufacturer and constructed so that all air for combustion is
obtained from the outdoor atmosphere and all flue gases are
discharged to the outdoor atmosphere. The appliance shall be
complete with grilles or equivalent, designed for incorporation in
or permanent attachment to the structure of a building, mobile
home, or recreational vehicle, and shall furnish heated air
circulated by gravity or by a fan directly into the space to be heated
through openings in the casing. Such appliances shall not be
provided with duct extensions beyond the vertical and horizontal
limits of the appliance casing, except that boots not to exceed 10
in. (250 mm) beyond the horizontal limits of the casing for
extension through walls or nominal thickness may be permitted.
This definition excludes floor furnaces, unit heaters, vented wall
furnaces, and central furnaces as defined in appropriate American
National Standards.
SUBSTANTIATION:  Definition is revised to eliminate mandatory
provisions and other unessential language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP128)

54/Z223.1- 66 - (1.7 Water Heater):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  In definition of “Water Heater” part (b)
change “may” to “can”.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #75)

54/Z223.1- 67 - (2.4, 9.1 (New), Appendix A, Appendix C):  Accept
in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise gas piping provisions as follows:
2.4 Sizing of Gas Piping Systems.
2.4.1*General Considerations.  Gas piping systems shall be of such
size and so installed as to provide a supply of gas sufficient to meet
the maximum demand without undue loss of pressure between the
point of delivery and the gas utilization equipment.
2.4.2  Maximum Gas Demand.  The volume of gas to be provided
(in cubic feet per hour) shall be determined directly from the



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

495

manufacturers’ input ratings of the gas utilization equipment
served.  Where the input rating is not indicated, the gas supplier,
equipment manufacturer, or a qualified agency shall be contacted    ,
or the rating from Table 2.4.2.1 shall be used    for estimating the
volume of gas to be supplied.
The total connected hourly load shall be used as the basis for
piping sizing, assuming all equipment is operating at full capacity
simultaneously.
Exception: Smaller sized piping shall be permitted where a diversity of
load is established.

Table 2.4.2.1         Approximate Gas Input for Typical Appliances   

Appliance

Input
Btu/hr.

(Approx.)

Space Heating Units

Warm air furnace

                      Single       family 100,00

                       Multifamily 60,000

Hydronic boiler

                      Single family 100,000

                       Multifamily 60,000

Space and Water Heating Units

Hydronic boiler

                      Single family 120,000

                       Multifamily 75,000

Water Heating Appliances

Water heater, automatic storage 30 to 40 gal
tank

35,000

Water heater, automatic storage 50 gal tank 50,000

Water heater, automatic instantaneous

             Capacity at 2 gal/minute 142,800

             Capacity at 4 gal/minute 285,000

             Capacity at 6 gal/minute 428,400

Water heater, domestic, circulating or side-arm 35,000

Cooking Appliances

Range, free standing, domestic 65,000

Built-in oven or broiler unit, domestic 25,000

Built-in top unit, domestic 40,000

Other Appliances

Refrigerator 3,000

Clothes dryer, type 1 (domestic) 35,000

Gas fireplace direct vent 40,000

Gas log 80,000

Barbecue 40,000

Gas light 2,500

For SI units: 1 Btu per hour = 0.293 W.

2.4.3*      Sizing         Methods.    Gas piping shall be sized in accordance with
one of the following:
(1) The tables in Chapter 9     Pipe        Sizing         Tables        or        Sizing        Equations

in         Chapter        9

(2) Other approved engineering methods acceptable to the
authority having jurisdiction

2.4.4  Allowable Pressure Drop.  The design pressure loss in any
piping system under maximum probable flow conditions, from the
point of delivery to the inlet connection of the gas utilization
equipment, shall be such that the supply pressure at the equipment

is greater than the minimum pressure required for proper
equipment operation.
Chapter 9      Pipe  Sizing Tables

9.1 Pipe Sizing Methods.      Where the           pipe size is to be determined
using any of the methods in sections 9.1.1 through 9.1.3, the
diameter of each pipe segment shall be obtained from the pipe
sizing tables in section 9.2 or from the sizing equations in section
9.3. (       see calculation examples in Appendix C).

9.1.1* Longest Length.      The pipe size of each section of gas piping
shall be determined using the longest length of piping from the
point of delivery to the most remote outlet.

9.1.2* Modified Longest Length.       The pipe size for the longest pipe
run from the point of delivery to the most remote outlet shall be
determined using the longest length of piping.  The pipe size of
each section of branch piping not previously sized shall be
determined using the length of piping from the point of delivery to
the most remote outlet in each branch.

9.1.3 Hybrid Pressure.        The pipe size for each section of higher
pressure gas piping shall be determined using the longest length of
piping from the point of delivery to the most remote line pressure
regulator.  The pipe size from the line pressure regulator to each
outlet shall be determined in accordance section 9.1.2.

9.1    2     Tables for Sizing Gas Piping Systems. Tables 9.1 through 9.34
can be   shall be    used to size gas piping systems as required in
Chapter 2    in conjunction with one of the methods described in
sections 9.1.1 through 9.1.3    .

For SI units, 1 ft3 = 0.028 m3; 1 ft = 0.305 m; 1 in. water column =
0.249 kPa; 1 psi = 6.894 kPa; 1000 Btu/hr = 0.293 kW.

TABLES UNCHANGED
9.3 Sizing Equations.         The inside diameter of smooth wall pipe or
tubing where determined by the sizing equations 9.3.1 and  9.3.2
shall use the equivalent pipe length determine by methods 9.1.1
through 9.1.3.

9.3.1*       Low      Pressure       Gas       Formula        [Less       than      1.5      psi      (10.3      kPa)]:
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9.3.2*        High      Pressure       Gas       Formula        [1.5      psi        (10.3        kPa)        and      above]:
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where:

D        =       inside        diameter      of      pipe,       in.

Q        =       input       rate       appliance(s)

P       1          =      upstream      pressure,       psia        (P       1               +        14.7)

P       2          =      downstream       pressure,        psia      (P       2     +        14.7)

L      =      equiv     alent     length      of      pipe,    ft

∆     H        =        pressure        drop,     in.       water        column      (27.7       in.       H        2       O      =1        psi)

Cr       and        Y       in        accordance        with       Table      9.6

Table 9.3.3  Cr and Y for Natural Gas and Undiluted
Propane at Standard Conditions

Formula Factors
Gas    

Cr Y

Natural Gas 0.6094 0.9992

Undiluted Propane 1.2621 0.9910
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Appendix A
A.9.1.1 Longest Length Method.       The longest length method is the
traditional method used to determine the equivalent piping length
L       that is then used along with the pipe sizing tables to determine
the appropriate pipe diameter size.

A.9.1.2          Modified         Longest         Length          Method.           This         method         is          an
alternate         sizing          method        that           may          permit         slightly       smaller         pipe
diameters        in        some        segments        of         a         piping        system         when         compared
with    the       longest       length         method.

A.9.3.1         Low          Pres      sure          Formula.                 The          presented       formula      is      the
standard        flow        formula       located      in          Appendix         C        but       rearranged        to
solve     for       the        pipe        diameter.

A.9.3.2          High          Pressure          Formula.                 The          presented         formula        is      the
standard        flow        formula       located      in          Appendix         C        but       rearranged        to
solve     for       the        pipe        diameter.

APPENDIC C: REVISE AS FOLLOWS:
DELETE TABLE C.1:

Table C.1 Approximate Gas Input for Typical Appliances

Appliance

Input
Btu/hr.

(Approx.)

Range, free standing, domestic 65,000

Built-in oven or broiler unit, domestic 25,000

Built-in top unit, domestic 40,000

Water heater, automatic storage
30 to 40 gal tank 45,000

Water heater, automatic storage
50 gal tank 55,000

Water heater, automatic instantaneous

    Capacity at 2 gal/minute 142,800

    Capacity at 4 gal/minute 285,000

    Capacity at 6 gal/minute 428,400

Water heater, domestic, circulating or
side-arm

35,000

Refrigerator 3,000

Clothes dryer, type 1 (domestic) 35,000

Gas light 2,500

Incinerator, domestic 35,000

For SI units: 1 Btu per hour = 0.293 W.
NOTE: For specific appliances or appliances not shown, the input
should be determined from the manufacturer's rating.
ADD TO SECTION C.3 THE FOLLOWING:
Where the internal diameter is determined by the formulas in
section 9.3, Tables C.3.1 and C.3.2 can be used to select the
nominal or standard pipe size based on the calculated internal
diameter.

Table C.3.1 Schedule 40 Steel Pipe Standard Sizes
Nominal

Size
(in.)

Internal
Diameter

(in.)

Nominal
Size
(in.)

Internal
Diameter

(in.)
_    0.364 1   1    /          2   1.610

3    /        
   8   0.493 2 2.067

1    /        
   2 0.622 2   1    /          2   2.469

3    /        
   4   0.824 3 3.068

1 1.049 3   1    /          2   3.548
1    1    /         4    1.380 4 4.026

SUBSTANTIATION:  The overall goal of the proposal is to
improve gas piping sizing and provide additional flexibility.  The
main changes are as follows:
  1. Codify the Longest Length Method that currently appear in
Appendix C.
  2  Add two additional methods to determine pipe sizing, Modified
Longest Length Method and Hybrid Pressure.  These new methods
were determined to be appropriate sizing methods (see Foster
Miller Report) for use with the piping.
  3. Codify the use of pipe sizing equations that currently appear in
Appendix C.  These equations where reconfigured to solve for the
diameter of the pipe.  Also two new tables are being added into
Appendix C that list inside diameter and nominal pipe or tubing
size to assist in using the equations.
  4. Codify the appliance input table that currently appears in
Appendix C.  The table has been updated and expanded.
  This proposal is a companion proposal to one being submitted
by Foster-Miller to revise Appendix C with addition sizing examples
and explanation.
COMMITTEE ACTION:  Accept in Principle.
  Accept the proposal with the following revisions:
  Table 2.4.2.1
  1. Substitute “multifamily, per unit”  for “multifamily”
  Revise 9.1.2 to read:
  9.1.2* Modified Longest Length. Pipe shall be sized as follows:
   a. Pipe size of each section of the longest pipe run from the point
of delivery to the most remote outlet shall be determined using the
longest run of piping and the load of the section.
   b. The pipe size of each section of branch piping not previously
sized shall be determined using the length of piping from the point
of delivery to the most remote outlet in each branch and the load
of the section.
  All throughout the proposal:
  Replace “Modified Longest Length Method”  with “Branch Length
Method” .
1.7 Definitions:
Hybrid Pressure System.    A piping system in which the pressure at
the point of delivery is reduced by one or more line pressure
regulators prior to the appliance connection.

2.4 Sizing of Gas Piping Systems.
2.4.1*General Considerations.  Gas piping systems shall be of such
size and so installed as to provide a supply of gas sufficient to meet
the maximum demand without undue loss of pressure between the
point of delivery and the gas utilization equipment.
2.4.2  Maximum Gas Demand.  The volume of gas to be provided
(in cubic feet per hour) shall be determined directly from the
manufacturers’ input ratings of the gas utilization equipment
served.  Where the input rating is not indicated, the gas supplier,
equipment manufacturer, or a qualified agency shall be contacted    ,
or the rating from Table 2.4.2.1 shall be used    for estimating the
volume of gas to be supplied.
The total connected hourly load shall be used as the basis for
piping sizing, assuming all equipment is operating at full capacity
simultaneously.
Exception: Smaller sized piping shall be permitted where a diversity of
load is established.
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Table C.3.2 Copper Tube Standard Sizes

Tube
Type    1   

Nominal or
Standard Size

(in.)

Internal
Diameter

(in.)

Tube
Type    1  

Nominal or
Standard Size

(in.)

Internal Diameter
(in.)

K 1    /        
    4    0.305 K 1 0.995

L 1    /        
    4    0.315 L 1 1.025

ACR (D) 3    /        
    8    0.315 ACR (D,A) 1    1    /         8    10.25

ACR (A) 3    /        
    8    0.311 K 1    1    /         4    1.245

K 3    /        
    8 0.402 L 1    1    /         4    1.265

L 3    /        
    8    0.430 ACR (D,A) 1    3    /         8    1.265

ACR (D) 1    /        
    2 0.430 K 1    1    /         2    1.481

ACR (A) 1    /        
    2    0.436 L 1    1    /         2    1.505

K 1    /        
    2    0.527 ACR (D,A) 1    5    /         8    1.505

L 1    /        
    2    0.545 K 2 1.959

ACR (D) 5    /        
    8    

0.545 L 2 1.985

ACR (A) 5    /        
    8    

0.555 ACR (D,A) 2    1    /         8    1.985

K 5    /        
    8    

0.652 K 2    1    /         2    2.435

L 5    /        
    8    

0.666 L 2    1    /         2    2.465

ACR (D) 3    /        
    4    

0.666 ACR (D,A) 2    5    /         8    2.465

ACR (A) 3    /        
    4    

0.680 K 3 2.907

K 3    /        
    4    

0.745 L 3 2.945

L 3    /        
    4    

0.785 ACR (D,A) 3    1    /         8    2.945

ACR
(D A)

7    /        
    8    

0.785

Table 2.4.2.1         Approximate Gas Input for Typical Appliances  

Appliance

Input
Btu/hr.

(Approx.)

Space Heating Units

Warm air furnace

                      Single family 100,000

                       Multifamily, per unit 60,000

Hydronic boiler

                      Single family 100,000

                       Multifamily, per unit 60,000

Space and Water Heating Units

Hydronic boiler

                      Single family 120,000

                       Multifamily, per unit 75,000

Water Heating Appliances

Water heater, automatic storage 30 to 40 gal
tank

35,000

Water heater, automatic storage 50 gal tank 50,000

Water heater, automatic instantaneous

              Capacity at 2 gal/minute 142,800

              Capacity       at 4 gal/minute 285,000

              Capacity at 6 gal/minute 428,400

Water heater, domestic, circulating or side-   
arm

35,000

Table 2.4.2.1         Approximate Gas Input for Typical Appliances
(continued)   

Appliance

Input
Btu/hr.

(Approx.)

Cooking Appliances

Range, free standing, domestic 65,000

Built-in oven or broiler unit, domestic 25,000

Built-in top unit, domestic 40,000

Other Appliances

Refrigerator 3,000

Clothes dryer, type 1 (domestic) 35,000

Gas fireplace direct vent 40,000

Gas log 80,000

Barbecue 40,000

Gas light 2,500

For SI units: 1 Btu per hour = 0.293 W.
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2.4.3*      Sizing Methods.    Gas piping shall be sized in accordance with
one of the following:

(1) The tables in Chapter 9     Pipe Sizing Tables or Sizing
Equations in Chapter 9

(2) Other approved engineering methods acceptable to the
authority having jurisdiction

2.4.4  Allowable Pressure Drop.  The design pressure loss in any
piping system under maximum probable flow conditions, from the
point of delivery to the inlet connection of the gas utilization
equipment, shall be such that the supply pressure at the equipment
is greater than the minimum pressure required for proper
equipment operation.
Chapter 9      Pipe    Sizing Tables

9.1 Pipe Sizing Methods.         Where the               pipe size is to be determined
using any of the methods in sections 9.1.1 through 9.1.3, the
diameter of each pipe segment shall be obtained from the pipe
sizing tables in section 9.2 or from the sizing equations in section
9.3. (      see calculation examples in Appendix C).

9.1.1* Longest Length Method.         The pipe size of each section of gas
piping shall be determined using the longest length of piping from
the point of delivery to the most remote outlet.

9.1.2* Branch length Method.       Pipe shall be sized as follows:

a. Pipe size of each section of the longest pipe run from the point
of delivery to the most remote outlet shall be determined using the
longest run of piping and the load of the section.

b. The pipe size of each section of branch piping not previously
sized shall be determined using the length of piping from the point
of delivery to the most remote outlet in each branch and the load
of the section.

9.1.3 Hybrid Pressure.          The pipe size for each section of higher
pressure gas piping shall be determined using the longest length of
piping from the point of delivery to the most remote line pressure
regulator.  The pipe size from the line pressure regulator to each
outlet shall be determined in accordance section 9.1.2.

9.1    2    Tables for Sizing Gas Piping Systems. Tables 9.1 through 9.34
can be    shall be    used to size gas piping systems as required in
Chapter 2    in conjunction with one of the methods described in
sections 9.1.1 through 9.1.3    .

For SI units, 1 ft3 = 0.028 m3; 1 ft = 0.305 m; 1 in. water column =
0.249 kPa; 1 psi = 6.894 kPa; 1000 Btu/hr = 0.293 kW.

TABLES UNCHANGED
9.3 Sizing Equations.         The inside diameter of smooth wall pipe or
tubing where determined by the sizing equations 9.3.1 and  9.3.2
shall use the equivalent pipe length determine by methods 9.1.1
through 9.1.3.

9.3.1* Low Pressure Gas Formula        [Less than 1.5 psi (10.3 kPa)]:
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9.3.2* High Pressure Gas Formula        [1.5 psi (10.3 kPa) and above]:
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where:

D = inside diameter of pipe, in.

Q = input rate appliance(s)

P       1        = upstream pressure, psia (P        1      + 14.7)

P       2        = downstream pressure, psia (P        2       + 14.7)

L = equivalent length of pipe, ft

∆     H = pressure drop, in. water column (27.7 in. H        2       O =1 psi)

Cr and Y in accordance with Table 9.6

Table 9.3.3  Cr and Y for Natural Gas and Undiluted Propane at
Standard Conditions

Formula Factors
Gas   

Cr Y

Natural Gas 0.6094 0.9992

Undiluted Propane 1.2462 0.9910

Appendix A
A.9.1.1 Longest Length Method.       The longest length method is the
traditional method used to determine the equivalent piping length
L      that is then used along with the pipe sizing tables to determine
the appropriate pipe diameter size.

A.9.1.2 Branch Length Method.       This method is an alternate sizing
method that may permit slightly smaller pipe diameters in some
segments of a piping system when compared with the longest
length method.

A.9.3.1 Low Pressure Formula.     The presented formula is the
standard flow formula located in Appendix C but rearranged to
solve for the pipe diameter.

A.9.3.2 High Pressure Formula.       The presented formula is the
standard flow formula located in Appendix C but rearranged to
solve for the pipe diameter.

APPENDIC C: REVISE AS FOLLOWS:
DELETE TABLE C.1:

Table C.1 Approximate Gas Input for Typical Appliances

Appliance

Input
Btu/hr.

(Approx.)

Range, free standing, domestic 65,000

Built-in oven or broiler unit, domestic 25,000

Built-in top unit, domestic 40,000

Water heater, automatic storage
30 to 40 gal tank 45,000

Water heater, automatic storage
50 gal tank 55,000

Water heater, automatic instantaneous

    Capacity at 2  gal/minute 142,800

    Capacity at 4 gal/minute 285,000

    Capacity at 6 gal/minute 428,400

Water heater, domestic, circulating or
side-arm

35,000

Refrigerator 3,000

Clothes dryer, type 1 (domestic) 35,000

Gas light 2,500

Incinerator, domestic 35,000

For SI units: 1 Btu per hour = 0.293 W.
NOTE: For specific appliances or appliances not shown, the input
should be determined from the manufacturer's rating.
ADD TO SECTION C.3 THE FOLLOWING:
Where the internal diameter is determined by the formulas in
section 9.3, Tables C.3.1 and C.3.2 can be used to select the
nominal or standard pipe size based on the calculated internal
diameter.
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Table C.3.1 Schedule 40 Steel Pipe Standard Sizes
Nominal

Size
(in.)

Internal
Diameter

(in.)

Nominal
Size
(in.)

Internal
Diameter

(in.)
_    0.364 1    1    /           2    1.610

3    /        
    8    0.493 2 2.067

1    /        
    2 0.622 2    1    /           2    2.469

3    /        
    4    0.824 3 3.068

1 1.049 3    1    /           2    3.548
1    1    /          4    1.380 4 4.026

COMMITTEE STATEMENT:  Accepted with editorial revisions
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #49)
54/Z223.1- 68 - (2.4.3(1)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  2.4.3* Gas piping shall be sized in accordance with one of the
following:
(1) The tables in Chapter 9   . The tables shall be utilized in
accordance with Section C.3 of Appendix C. 
SUBSTANTIATION:  Current text provides no guidance on how
to utilize the tables.  Appendix C, section C.3 states the intended
methodology, but the appendix is advisory only.  The tables should
not lend themselves to being misapplied by the use of some
methodology other than the longest run method.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposal would mandate
Appendix C, which is not permitted.  Refer to Committee Action
on Proposals 54-392 (Log #72) and 54-67 (Log #75) which
accomplishes the intent.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #9)
54/Z223.1- 69 - (2.4.3(3) (New)):  Accept in Principle
SUBMITTER:  Mark Blissett, Metal Fab, Inc.
RECOMMENDATION:  Revise text as follows:
  2.4.3* Gas piping shall be sized in accordance with one of the
following:
  (1) The tables in Chapter 9

  (2) Other approved engineering methods acceptable to the
authority having jurisdiction
     (3) For corrugated stainless steel tubing systems the sizing tables
in the manufacturer’s design and installation instructions    .
SUBSTANTIATION:  The problem is that installers use the
manufacturer’s sizing tables and not all code officials know the CFI
ratings are engineered.  The solution to the confusion is
acceptance of the manufacturer’s CFI ratings.
COMMITTEE ACTION:  Accept in Principle.
  Revise (3) as follows:
  2.4.3* Gas piping shall be sized in accordance with one of the
following:
  (1) The tables in Chapter 9
  (2) Other approved engineering methods acceptable to the
authority having jurisdiction
     (3) Sizing tables included in a listed piping system manufacturer’s
installation instructions   .
COMMITTEE STATEMENT:  The proposal is accepted and
revised editorially for clarity.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

Table C.3.2 Copper Tube Standard Sizes

Tube
Type    1   

Nominal or
Standard Size

(in.)

Internal
Diameter

(in.)

Tube
Type    1   

Nominal or
Standard Size

(in.)

Internal Diameter
(in.)

K 1    /        
    4    0.305 K 1 0.995

L 1    /        
    4    0.315 L 1 1.025

ACR (D) 3    /        
    8    0.315 ACR (D,A) 1   1    /          8   10.25

ACR (A) 3    /        
    8    0.311 K 1   1    /          4   1.245

K 3    /        
    8 0.402 L 1   1    /          4   1.265

L 3    /        
    8    0.430 ACR (D,A) 1   3    /          8   1.265

ACR (D) 1    /        
    2 0.430 K 1   1    /          2   1.481

ACR (A) 1    /        
    2    0.436 L 1   1    /          2   1.505

K 1    /        
    2    0.527 ACR (D,A) 1   5    /          8   1.505

L 1    /        
    2    0.545 K 2 1.959

ACR (D) 5    /        
    8    

0.545 L 2 1.985

ACR (A) 5    /        
    8    

0.555 ACR (D,A) 2   1    /          8   1.985

K 5    /        
    8    

0.652 K 2   1    /          2   2.435

L 5    /        
    8    

0.666 L 2   1    /          2   2.465

ACR (D) 3    /        
    4    

0.666 ACR (D,A) 2   5    /          8   2.465

ACR (A) 3    /        
    4    

0.680 K 3 2.907

K 3    /        
    4    

0.745 L 3 2.945

L 3    /        
    4    

0.785 ACR (D,A) 3   1    /          8   2.945

ACR
(D A)

7    /        
    8    

0.785
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(Log #50)
54/Z223.1- 70 - (2.4.4 (New)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Add new text as follows:
      2.4.4 Systems  Combining CSST and Piping. Where gas
distribution piping systems are constructed of both piping and
CSST,  the entire system shall be sized as if it were constructed
entirely of CSST.   
SUBSTANTIATION:  It is common for installers to run schedule
40 steel truck lines with CSST branches for residential distribution
systems.  The code provides no sizing method for such hybrid
systems, therefore such systems are either improperly sized or
accidentally sized properly, or are prohibited by the code official.
Assuming the entire system is CSST will account for the worst case
friction losses, and although very conservative, should always yield a
design with ample capacity.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Sizing is allowed for systems using
multiple materials by using different tables.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP8)
54/Z223.1- 71 - (2.6.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.1 General.
  (a) Material Application. Materials and components conforming
to standards or specifications listed herein or acceptable to the
authority having jurisdiction shall be permitted to be used for
appropriate applications, as prescribed and limited by this code.
Materials used for piping systems shall comply with the
requirements of this chapter or shall be acceptable to the authority
having jurisdiction.   
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP129)
54/Z223.1- 72 - (2.6.2.1):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 2.6.2 (a) to 2-6.2.1.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP130)
54/Z223.1- 73 - (2.6.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 2.6.2(b) to 2.6.2.2.
  Renumber 1, 2, and 3 to be (a), (b), and (c) of 2.6.2.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP9)
54/Z223.1- 74 - (2.6.2(c)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.2 Metallic Pipe.
  (c)* Copper and brass pipe shall not be used if the gas contains
more than an average of 0.3 grains of hydrogen sulfide per 100 scf
of gas (0.7 mg/100 L).
Threaded copper, brass, or aluminum alloy pipe in iron pipe sizes
shall     not  be permitted to be used with gases not corrosive to such
material.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP10)
54/Z223.1- 75 - (2.6.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.3 Metallic Tubing. Seamless copper, aluminum alloy, or steel
tubing shall     not    be permitted to be used with gases not corrosive to
such material.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #5)
54/Z223.1- 76 - (2.6.3(d)):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing
Company
RECOMMENDATION:  Revise text as follows:
  (d) Corrugated stainless steel tubing    for building piping or for
direct attachment to a fixed(*) appliance     shall be tested and listed
in compliance with the construction, installation, and performance
requirements of  ANSI/AGA LC-1, Fuel Piping Systems Using
Corrugated Stainless Steel Tubing.      Corrugated stainless steel
tubing may not be used for direct attachment to a stationary (**)
or movable (***) appliance unless it is tested and design certified
to ANSI Z21.24 or ANSI Z21.69 respectively.
  (*) Fixed is defined as an appliance that can not physically move
after installed unless it is specifically uninstalled (i.e. forced air
furnace, water heater)
  (**) Stationary is defined as an appliance that can be moved a
small amount by sliding or lifting for repair, maintenance,
cleaning, or similar purposes (i.e. range, dryer) and as defined in
ANSI Z21.24.
  (***) Movable is defined as an appliance that is caster mounted
and can be readily moved around (i.e. fryer, griddle, oven) and as
defined in ANSI Z21.69. 
SUBSTANTIATION:  Clarify that CSST is primarily for building
gas supply piping applications.
  Clarify that CSST can be used safely for hooking up “fixed”
appliances only.
  Clarify that CSST should not be used in place of a flexible gas
connector for stationary or movable appliances unless it can meet
all of the flexibility performance requirements of ANSI Z21.24 or
ANSI Z21.69, respectively.
  Presently, we are receiving reports from around the United States
about installations of CSST in place of flexible gas connectors
(ANSI Z21.24).  This raises serious “safety concerns” because
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CSST, as presently produced today by the various manufacturers,
“does not” meet all of the flexibility performance requirements of
ANSI Z21.24 or ANSI Z21.69.  For  a fixed appliance, there is no
chance that the appliance can be moved after installation as would
be found with stationary or movable appliance.  In the absence of
movement, the need for flexibility is minimal; therefor, the CSST
would not need to meet the ANSI Z21.24 performance
requirements related to flexibility.  However, for stationary and
movable appliances, the flexibility performance is critical to a safe
installation.
  We have also received a report from a contractor who requested
approval from a Utility to install a furnace with a flexible gas
connector between the rigid piping and the furnace.  The utility
urged the contractor to use CSST instead of the flexible connector
for the hookup. This specific situation/misapplication is what
prompts the need for code clarification.  for a fixed appliance
(refer to proposed definition above) like a furnace, it appears to be
adequate because the furnace is not moved at all after installation;
however, for a stationary appliance such as a range or clothes dryer
that people do move for various reasons, it appears to not be
improper to allow CSST.
  We recommend that the suggested revision be accepted to clarify
the requirement and to provide an adequate level of safety for
consumers.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee does not agree that
CSST has to be tested to the connector standard.  CSST is allowed
in Chapter 5 to connect appliances.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #35)
54/Z223.1- 77 - (2.6.3(d)):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  (d) Corrugated stainless steel tubing     (CSST)     shall be tested and
listed in compliance with the construction, installation, and
performance requirements of  ANSI/AGA LC-1, Fuel Piping
Systems Using Corrugated Stainless Steel Tubing.      CSST must be
terminated at the wall or building structure with a termination
outlet and a manual shutoff valve with a non-displaceable valve
member in compliance with ANSI Z21.15, Standard for Manually
Operated Gas Valves for Appliances, Appliance Connector Valves
and Hose End Valves.  CSST may not be run outward from the
building wall or structure to an appliance after the termination
outlet and/or shutoff valve.   
SUBSTANTIATION:  Clarify limitation use of CSST, reinforce that
it must terminate at wall building structure, and should not be
used up to appliance where a flexible connector is used because it
does not meet the performance requirements for flexible
connectors.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee does not agree that
CSST is required to be terminated at a wall with a termination
fitting.  This is covered in 3.8.1.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP11)
54/Z223.1- 78 - (2.6.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.5 Workmanship and Defects. Gas pipe   ,    or tubing and fittings
shall be clear and free from cutting burrs and defects in structure
or threading, and shall be thoroughly brushed, and chip and scale
blown.
  Defects in pipe   ,    or tubing or     and     fittings shall not be repaired.
When      D     defective pipe, tubing,     and     or fittings are located in a
system, the defective material  shall be replaced. [See 4.1.1(c).]
SUBSTANTIATION:  Editorial change for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP16)
54/Z223.1- 79 - (2.6.7, 2.13.1, 3.1.6, 3.3.7, 4.2.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.7 Metallic Pipe Threads.
  (b) Damaged Threads. Pipe with threads that are stripped,
chipped, corroded, or otherwise damaged shall not be used.
Where     If  a weld opens during the operation of cutting or
threading, that portion of the pipe shall not be used.
  2.13.1 Design.  “...     Where    If  expansion joints are used, anchors or
ties of sufficient strength and rigidity shall be installed to provide
for end forces due to fluid pressure and other causes.”
  3.1.6 Piping Underground Beneath Buildings.
  “...     Where     If  the end sealing is of a type that will retain the full
pressure of the pipe, the conduit shall be designed for the same
pressure as the pipe...”.
  3.3.7 Removal of Pipe. Where If piping containing gas is to be
removed, the line shall be …
  4.2.3* Test for Leakage.  “...     Where     If  leakage is indicated, the gas
supply shall be shut off until the necessary repairs have been
made.”
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where” .
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP131)
54/Z223.1- 80 - (2.6.7.1, 2.6.7.2, 2.6.7.3, 2.6.7.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 2.6.7 as follows:
  1.  2.6.7(a) as 2.6.7.1
  2.  2.6.7(b) as 2.6.7.2
  3.  2.6.7.(c) as 2.6.7.3
  4.  2.6.7(d) as 2.6.7.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #2)
54/Z223.1- 81 - (2.6.7(d)  11.1.6):  Reject
SUBMITTER:  John Taecker , Underwriters Laboratories  Inc.
RECOMMENDATION:  Revise text as follows:
  2.6.7 Metallic Pipe Threads.
  (d) Thread Compounds. Thread (joint) compounds (pipe
dope)      and plastic tapes   shall be resistant to the action of liquefied
petroleum gas or to any other chemical constituents of the gases to
be conducted through the piping.     Pipe joint sealing compounds
shall be tested in accordance with UL 1356.  Plastic tapes shall be
tested in accordance with UL 1321.   
     11.1.6 UL Publications. Underwriters Laboratories Inc.,  333
Pfingsten Road, Northbrook, IL 60062.
  UL 1321-91 Polytetrafluoroethylene Plastic Tape, Seal Materials
  UL 1356-91 Pipe Joint Sealing Compounds.  
SUBSTANTIATION:  Tape is also used for sealing piping at
joints.  Tape should also be resistant to the action from the same
chemicals.  These outline of investigations provide a tool for the
code official to determine if the pipe joint sealing compounds or
plastic tape used will be resistant to the chemicals.
COMMITTEE ACTION:  Reject.
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COMMITTEE STATEMENT:  There are other standards for these
materials.  The proposal is restrictive.  The proposal does not
substantiate that a problem exists.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP12)
54/Z223.1- 82 - (2.6.8(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.8 Metallic Piping Joints and Fittings.
  (a) *Pipe Joints. Pipe joints shall be threaded, flanged,     brazed    or
welded    .   , and      Where     nonferrous pipe shall be permitted to also be
is     brazed   , the brazing     with materials    shall    haveing a melting point
in excess of 1000°F (538°C). Brazing alloys shall not contain more
than 0.05 percent phosphorus.
  (5) Cast-Iron Fittings.
    a.  Flanges shall be permitted to be used .
  (9) Special Fittings. Fittings such as couplings, proprietary-type
joints, saddle tees, gland-type compression fittings, and flared,
flareless, or compression-type tubing fittings shall be permitted to
be used provided they are  (1) used within the fitting
manufacturers’ pressure-temperature recommendations; (2) used
within the service conditions anticipated with respect to vibration,
fatigue, thermal expansion, or contraction; (3) installed or braced
to prevent separation of the joint by gas pressure or external
physical damage; and (4) acceptable to the authority having
jurisdiction.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #106)
54/Z223.1- 83 - (2.6.8(a)):  Reject
SUBMITTER:  Gregory S. Kroll, Metropolitan Utilities District
RECOMMENDATION:  Revise text as follows:
  (a) *Pipe Joints. Pipe joints shall be threaded, flanged, or
welded, and nonferrous pipe shall be permitted to also be brazed
with materials having a melting point in excess of  of 1000°F
(538°C). Brazing alloys shall not contain more than 0.05 percent
phosphorus.
SUBSTANTIATION:  By deleting the text shown above contractors
will be in compliance with the code by bringing it up to present
day installation practices. We know that the current code does not
allow brazing materials that contain more than 0.05 percent
phosphorus, however, we also know contractors are installing safe
and reliable natural gas piping systems using brazing alloys that
contain more than 0.05 percent phosphorus.
  The District was first alerted to the code requirement in 1987
when all of the gas piping systems in a 624-unit apartment complex
were installed using a brazing material that contained 5 to 7
percent phosphorus.  In February 2000 the Metropolitan Utilities
District removed 2 fittings from the same complex and sent them
for metallurgical testing to Richard A. Hoffman, P.E. of Hoffmann
& Feige, Inc. After testing Mr. Hoffman confirmed that the brazing
material contained 5 to 7 percent phosphorus and that “no
degradation of the fittings had occurred.” As a result of the testing
we feel that this is a safe and reliable installation.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The testing to support the proposal
is a very small sample, and the committee is concerned with other
gas sources and joints that have been in service for a longer period.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #111)
54/Z223.1- 84 - (2.6.8(b)):  Reject
SUBMITTER:  Gregory S. Koll, Metropolitan Utilities District
RECOMMENDATION:  Delete text as follows:
  (b) Tubing Joints. Tubing joints shall either be made with
approved gas tubing fittings or be brazed with a material having a
melting point in excess of 1000°F (538°C). Brazing alloys shall not
contain more than 0.05 percent phosphorus.
SUBSTANTIATION:  By deleting the text shown above contractors
will be in compliance with the code by bringing it up to present
day installation practices. We know that the current code does not
allow brazing materials that contain more than 0.05 percent
phosphorus, however, we also know contractors are installing safe
and reliable natural gas piping systems using brazing alloys that
contain more than 0.05 percent phosphorus.
  The District was first alerted to the code requirement in 1987
when all of the gas piping systems in a 624-unit apartment complex
were installed using a brazing material that contained 5 to 7
percent phosphorus. In February 2000 the Metropolitan Utilities
District removed 2 fittings from the same complex and sent them
for metallurigical testing to Richard A. Hoffmann, P.E. of
Hoffmann & Feige, Inc. After testing Mr. Hoffman confirmed that
the brazing materials contained 5 to 7 percent phosphorus and that
“no degradation of the fittings had occurred.” As a result of the
testing we feel that this is a safe and reliable installation.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The testing to support the proposal
is a very small sample, and the committee is concerned with other
gas sources and joints that have been in service for a longer period.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP301)
54/Z223.1- 85 - (2.6.8(d)(6)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise 2.6.8 by deleting (6):
  (6) Brass, Bronze, or Copper Fittings. Fittings, if exposed to soil,
shall have a minimum 80 percent copper content.
SUBSTANTIATION:  There is no marking on commercially
available fittings used in the gas industry to indicate the percent
copper in the fitting.  Therefore, this requirement is unenforceable
and impractical for installers of copper or brass pipe.
Where soil conditions warrant, Section 2.6.6 requires fittings to be
protected from corrosion.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP13)
54/Z223.1- 86 - (2.6.10(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.6.10 Flanges.
  (b) Lapped Flanges. Lapped flanges shall be permitted to be used
only above ground or in exposed locations accessible for
inspection.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #55)
54/Z223.1- 87 - (2.6.12 (New)):  Reject
SUBMITTER:  Jon W. Jones, P.E., New Mexico Gas Association
RECOMMENDATION:  Add new text as follows:
     2.6.12 Cathodic Protection. Where in contact with material or
atmosphere exerting a corrosive action, metallic piping and fittings
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shall be coated with a corrosion-resistant material and have a
cathodic protection system installed. See Definitions 1.7 for
Cathodic Protection.   
SUBSTANTIATION:  All natural gas companies that operate in
the United States must protect their buried metallic piping from
corrosion. This is done for safety reasons and to keep their buried
piping from corroding (rusting) away. The need for a national
code for pressure piping became increasingly evident from 1915 to
1925. To meet this need the American Engineering Standards
Committee (later changed to the American Standards Association)
initiated Project B31 in March 1926 at the request of the American
Society of Mechanical Engineers.
  After several years work by Sectional Committee B31, the First
Edition was published in 1935 as an American Tentative Standard
Code for Pressure Piping. Today part of the original code exists as
the Gas Transmission and Distribution Piping Systems ANSI
(American National Standards Institute) B31.8 code. The federal
government used this code to model the current Federal Pipeline
Safety Regulations (Code of Federal Regulations (CFR), Title 49,
Part 192) into law around 1970. Today natural gas companies must
have “Cathodic Protection” installed on their buried metallic
piping systems to be in compliance with the law.
  The transfer of ownership (between the gas supplier and the end
user) of natural gas almost always occurs at a meter. Natural gas
piping upstream of the meter is governed by codes that require
“cathodic protection” of buried metallic piping. However natural
gas piping downstream of the meter does not require cathodic
protection of buried metallic piping.
  With this change of ownership there is also a change in “Codes”
that govern the design, installation and maintenance of that
downstream piping system. Natural gas companies refer to this
piping as the “Customer Owned Piping”. The “Codes” that govern
this piping are the Uniform Plumbing Code (UPC), Uniform
Mechanical Code (UMC) and the National Fuel Gas Code (NFPA
54). None of these three codes specifically require underground
metallic piping systems to be protected from corrosion by a
“Cathodic Protection” system. However, the National Fuel Gas
Code does reference corrosion protection in its Appendix A.3.1.3,
but only for informational purposes. A great start but stronger
regulation is required to prevent natural gas leaks due to corrosion.
  The above three codes require buried metallic piping to have a
corrosion – resistant/protective covering. This coating alone will
not prevent corrosion. Providing just protective coating without
cathodic protection can cause concentrated corrosion which is
much more serious. It has long been understood that the use of a
protective coating plus a cathodic protection system is the only
defense to preventing corrosion
  Requiring Cathodic Protection on the Customer Owned Piping
will enhance safety and is in the best interest of the general public.
The federal government requires Cathodic Protection on all buried
underground metallic piping upstream of the meter. This same
regulation should apply on all buried metallic piping downstream
of the meter.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The Code currently requires
corrosion protection for underground metallic piping, and leaves
the selection of the method to the user.  A cathodic protection
system can be an effective method of corrosion protection but may
not be needed for all types of installations.  An effective cathodic
protection system requires ongoing monitoring over the life of the
system, which cannot be guaranteed for many installations.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP300)
54/Z223.1- 88 - (2.8.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add a new 2.8.2 to read:
  2.8.2  Line gas pressure regulator shall be in accordance with
Z21.80.
SUBSTANTIATION:  A reference standard for line pressure
regulators is added.  This standard includes requirements for
lockup.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP15)
54/Z223.1- 89 - (2.9.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  2.9.2 Devices. Any of the following p    P    ressure-relieving or
pressure-limiting devices shall be     one of the following:    permitted to
be used.
  The preceding devices shall be installed     either    as an integral part
of the service or line pressure regulator or as separate units.      Where   
If  separate pressure  - relieving or pressure-limiting devices are
installed, they shall comply with 2.9.3 through 2.9.8.
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” and to replace the word “if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #171)
54/Z223.1- 90 - (2.9.5):  Accept in Principle
SUBMITTER:  Robert S. Boiko , R. Boiko Corporation
RECOMMENDATION:  Add new paragraph to read as follows:
  “Where a high gas pressure regulator is required to decrease
upstream gas pressure and the upstream gas pressure exceeds the
maximum allowable working pressure of any downstream gas
component such as a low pressure gas regulator and/or gas valve,
the high gas pressure regulator shall be of a locking type.”
  Exception:  The gas operating equipment always consumes a gas
flow rate sufficient to allow a non-locking regulator to retain the
correct downstream pressure, or the gas flow is never shut off,
stopped or closed off by a component that is rated less than the gas
pressure upstream of the high pressure regulator, then a non-
locking regulator may be used in place of a locking regulator.
SUBSTANTIATION:  If the burner shuts off, a non-locking
regulator allows the gas pressure to creep back up to the incoming
gas pressure which may be one or more pounds.  This puts that
extraordinary pressure on the low pressure gas valve which is only
rated for 14 in.  I have measured many 28 in. or more pressures at
the low pressure gas valve when a non-locking regulator was
employed upstream of the gas valve.
  This problem and extremely dangerous condition is mitigated
when a locking regulator is employed in circumstances where the
downstream gas train design pressure is rated below 14 in.
incoming maximum pressure.  A locking gas pressure regulator
does not allow any creep and remains within an inch or two of its
setting.  Most manifold pressures are 2-5.5.5 in. water column.
Therefore, the locking regulator, which may be in series with a low
pressure gas regulator, can be set within the 14 in. or less range
leaving 2 in. or slightly more to allow for the further regulation by
the low pressure regulator, if used.  When the burner shuts off, the
locking regulator would hold the downstream side of the high
pressure regulator to the selected water column and not stress the
downstream low pressure regulator, if used, or low pressure gas
valve.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-88
(Log #CP300).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP17)
54/Z223.1- 91 - (3.1.2(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.1.2 Protection Against Damage.
  (a) Cover Requirements. Underground piping systems shall be
installed with    a minimum of    at least  18 in. (460 mm) of cover. The
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Where external damage to the pipe is not likely to result, the
minimum      cover shall be permitted to be reduced to  12 in. (300
mm) if external damage to the pipe is not likely to result.       Where     If
a minimum of 12 in. (300 mm) of cover cannot be     provided    
maintained , the pipe shall be installed in conduit or bridged
(shielded).
SUBSTANTIATION:  Global editorial changes to replace the
phrase “at least’ with “minimum of”, eliminate the phrase
“permitted to be” and replace the word “if” with “where” .
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #54)
54/Z223.1- 92 - (3.1.3):  Reject
SUBMITTER:  Jon W. Jones, P.E., New Mexico Gas Association
RECOMMENDATION:  Revise text as follows:
  3.1.3 Protection Against Corrosion. Gas piping in contact with
earth or other material that could corrode the piping shall be
protected against corrosion in an approved manner      by installing
cathodic protection on the piping system.     When dissimilar metals
are joined underground, an insulating coupling or fittings shall be
used.  Piping shall not be laid in contact with cinders.
SUBSTANTIATION:  All natural gas companies that operate in
the United States must protect their buried metallic piping from
corrosion. This is done for safety reasons and to keep their buried
piping from corroding (rusting) away. The need for a national
code for pressure piping became increasingly evident from 1915 to
1925. To meet this need the American Engineering Standards
Committee (later changed to the American Standards Association)
initiated Project B31 in March 1926 at the request of the American
Society of Mechanical Engineers.
  After several years work by Sectional Committee B31, the First
Edition was published in 1935 as an American Tentative Standard
Code for Pressure Piping. Today part of the original code exists as
the Gas Transmission and Distribution Piping Systems ANSI
(American National Standards Institute) B31.8 code. The federal
government used this code to model the current Federal Pipeline
Safety Regulations (Code of Federal Regulations (CFR), Title 49,
Part 192) into law around 1970. Today natural gas companies must
have “Cathodic Protection” installed on their buried metallic
piping systems to be in compliance with the law.
  The transfer of ownership (between the gas supplier and the end
user) of natural gas almost always occurs at a meter. Natural gas
piping upstream of the meter is governed by codes that require
“cathodic protection” of buried metallic piping. However natural
gas piping downstream of the meter does not require cathodic
protection of buried metallic piping.
  With this change of ownership there is also a change in “Codes”
that govern the design, installation and maintenance of that
downstream piping system. Natural gas companies refer to this
piping as the “Customer Owned Piping”. The “Codes” that govern
this piping are the Uniform Plumbing Code (UPC), Uniform
Mechanical Code (UMC) and the National Fuel Gas Code (NFPA
54). None of these three codes specifically require underground
metallic piping systems to be protected from corrosion by a
“Cathodic Protection” system. However, the National Fuel Gas
Code does reference corrosion protection in its Appendix A.3.1.3,
but only for informational purposes. A great start but stronger
regulation is required to prevent natural gas leaks due to corrosion.
  The above three codes require buried metallic piping to have a
corrosion – resistant/protective covering. This coating alone will
not prevent corrosion. Providing just protective coating without
cathodic protection can cause concentrated corrosion which is
much more serious. It has long been understood that the use of a
protective coating plus a cathodic protection system is the only
defense to preventing corrosion
  Requiring Cathodic Protection on the Customer Owned Piping
will enhance safety and is in the best interest of the general public.
The federal government requires Cathodic Protection on all buried
underground metallic piping upstream of the meter. This same
regulation should apply on all buried metallic piping downstream
of the meter.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The Code currently requires
corrosion protection for underground metallic piping, and leaves
the selection of the method to the user.  A cathodic protection
system can be an effective method of corrosion protection but may

not be needed for all types of installations.  An effective cathodic
protection system requires ongoing monitoring over the life of the
system, which cannot be guaranteed for many installations.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP132)
54/Z223.1- 93 - (3.1.7.1, 3.1.7.2 and 3.1.7.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.7.1 as follows:
  1.  3.1.7(a) as 3.1.7.1
  2.  3.1.7(b) as 3.1.7.2
  3.  3.1.7(c) as 3.1.7.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP310)
54/Z223.1- 94 - (3,2, 3.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise Section 3.2 to read:
  3.2 Aboveground Piping    Installation of Piping    .
     3.2.1     Piping installed aboveground shall be securely supported
and located where it will be protected from physical damage (also
see 3.1.4). Where passing through an outside wall, the piping shall
also be protected against corrosion by coating or wrapping with an
inert material approved for such applications.  Where piping is
encased in a protective pipe sleeve, the annular space between the
gas piping and the sleeve shall be sealed at the wall to prevent the
entry of water, insects, or rodents.
  3.3 Installation of Piping.
  3.3.1      3.2.2     Building Structure.
  (1) The installation of gas piping shall not cause structural
stresses within building components to exceed allowable design
limits.
  (2) Before any beams or joists are cut or notched, permission
shall be obtained from the authority having jurisdiction.
  3.3.2      3.2.3     Other than Dry Gas. Drips, sloping, protection from
freezing, and branch pipe connections, as provided for in 3.1.4,
3.3.3, 3.7.1, and Section 3.9, shall be provided when other than dry
gas is distributed and climatic conditions make such provisions
necessary.
  3.3.3      3.2.4     Gas Piping to be Sloped. Piping for other than dry gas
conditions shall be sloped not less than 1/4 in. in 15 ft (7 mm in
4.6 m) to prevent traps.
  3.3.4      3.2.5     Above-Ceiling Locations. Gas piping shall be permitted
to be installed in accessible spaces between a fixed ceiling and a
dropped ceiling, whether or not such spaces are used as a plenum.
Valves shall not be located in such spaces.
  Exception: Equipment shutoff valves required by this code shall
be permitted to be installed in accessible above-ceiling spaces
containing vented gas utilization equipment.
  3.3.5      3.2.6     Prohibited Locations. Gas piping inside any building
shall not be installed in or through a circulating air duct, clothes
chute, chimney or gas vent, ventilating duct, dumbwaiter, or
elevator shaft. This provision shall not apply to ducts used to
provide combustion and ventilation air in accordance with Section
5.3 or to above-ceiling spaces as covered in 3.3.4.
  3.3.6      3.2.7     Hangers, Supports, and Anchors.
  (a) Piping shall be supported with pipe hooks, metal pipe straps,
bands, brackets, or hangers suitable for the size of piping, of
adequate strength and quality, and located at intervals so as to
prevent or damp out excessive vibration. Piping shall be anchored
to prevent undue strains on connected equipment and shall not be
supported by other piping. Pipe hangers and supports shall
conform to the requirements of ANSI/MSS SP-58, Pipe Hangers
and Supports - Materials, Design and Manufacture.
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  (b) Spacings of supports in gas piping installations shall not be
greater than shown in Table 3.3.6      3.2.7,   
(c) Supports, hangers, and anchors shall be installed so as not to
interfere with the free expansion and contraction of the piping
between anchors. All parts of the supporting equipment shall be
designed and installed so they will not be disengaged by movement
of the supported piping.
3.3.7 3.2.8 Removal of Pipe. If piping containing gas is to be
removed, the line shall be first disconnected from all sources of gas
and then thoroughly purged with air, water, or inert gas before any
cutting or welding is done. (See Section 4.3.)
Table 3.3.6 3.2.7 Support of Piping
SUBSTANTIATION:  Sections 3.2 and 3.3 are combined to make
the requirements applicable to all inside and outdoor piping.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #169)
54/Z223.1- 95 - (3.2 and 3.3):  Accept in Principle
SUBMITTER:  Tom Christman, Lockheed Martin Energy Systems
RECOMMENDATION:  Combine the requirements of 3.2 and 3.3
into a single section or copy the requirements of section 3.3 to
section 3.2.
SUBSTANTIATION:  The requirements identified in section 3.3
for piping within a building as also applicable (except for 3.3.4) to
piping that is aboveground and outside.  The Code as written
provides no requirements for spacing of hangers, sloping of piping,
etc. in section 3.2, however, as soon as the piping enters the
building, the requirements of section 3.3 are applicable.  The
inclusion of the requirement of 3.3 (except for 3.3.4) also in 3.2
would provide for consistent applicable of the Code requirements.
Section 3.2 as currently written does not provide adequate
guidelines for the installation of natural gas piping aboveground
that is outside of buildings.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-94
(Log #CP 310).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP133)
54/Z223.1- 96 - (3.3.1.1 and 3.3.1.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.3.1 as follows:
  1.  3.3.1(a) as 3.3.1.1
  2.  3.3.1(b) as 3.3.1.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP18)
54/Z223.1- 97 - (3.3.1(2)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.3.1 Building Structure.
  (2)       Approval shall be obtained b    Before any beams or joists are
cut or notched , permission shall be obtained from the authority
having jurisdiction.
SUBSTANTIATION:  Editorial change for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #13)
54/Z223.1- 98 - (3.3.4  3.3.5):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Delete text as follows:
  3.3.4 Above-Ceiling Locations. Gas piping shall be permitted to
be installed in accessible spaces between a fixed ceiling and a
dropped ceiling, whether or not such spaces are used as a plenum.
Valves shall not be located in such spaces.
Exception: Equipment shutoff valves required by this code shall be
permitted to be installed in accessible above-ceiling spaces
containing vented gas utilization equipment.
  3.3.5 Prohibited Locations. Gas piping inside any building shall
not be installed in or through a circulating air duct, clothes chute,
chimney or gas vent, ventilating duct, dumbwaiter, or elevator shaft.
This provision shall not apply to ducts used to provide combustion
and ventilation air in accordance with Section 5.3 or to above-
ceiling spaces as covered in 3.3.4.
  Add new text as follows:
     3.3.4 Prohibited Locations. Gas piping inside any building shall
not be installed in or through a circulating air duct, clothes chute,
chimney or gas vent, dumbwaiter, or elevator shaft. Gas piping,
shutoff valves required by this code, and regulators shall be
permitted to be installed in accessible portions of plenums,
accessible ducts used to supply combustion and ventilation air in
accordance with Section 5.3, and accessible spaces between a fixed
ceiling and dropped ceiling.   
SUBSTANTIATION:  The rewrite would allow all shutoff valves to
be in the above ceiling space whether or not that space contains a
gas utilization equipment.  The rewrite also editorially improves the
understanding of the provisions of 3.3.4 and 3.3.5.
COMMITTEE ACTION:  Accept in Principle.
  Revise text:
  3.3.4 Above-Ceiling Locations. Gas piping shall be permitted to
be installed in accessible spaces between a fixed ceiling and a
dropped ceiling, whether or not such spaces are used as a plenum.
Valves shall not be located in such spaces.
  Exception: Equipment shutoff valves required by this code shall
be permitted to be installed in accessible above-ceiling spaces
containing vented gas utilization equipment.
3.3.5 Prohibited Locations. Gas piping inside any building shall not
be installed in or through a circulating air duct, clothes chute,
chimney or gas vent, ventilating duct, dumbwaiter, or elevator shaft.
This provision shall not apply to ducts used to provide combustion
and ventilation air in accordance with Section 5.3 or to above-
ceiling spaces as covered in 3.3.4.
     3.3.4 Prohibited Locations. Gas piping inside any building shall
not be installed in or through a clothes chute, chimney or gas vent,
dumbwaiter, elevator shaft or, air duct, other than combustion air
ducts.
  A-3.3.4  It is the intent that gas piping, shutoff valves required by
this code, and regulators be allowed to be installed in accessible
portions of plenums,  accessible ducts used to supply combustion
and ventilation air in accordance with Section 5.3, and accessible
spaces between a fixed ceiling and dropped ceiling.   
COMMITTEE STATEMENT:  The proposal is accepted with some
of the text relocated to Appendix A.  The committee believes that
the prohibition of valves in above ceiling spaces is unnecessary and
deletes it.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #14)
54/Z223.1- 99 - (Table 3.3.6):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise Table 3.3.6 as shown on the
following page:
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Table 3.3.6 Support of Piping

Nominal Size of
Tubing

Steel Pipe,
Nominal

Size of Pipe
(in.)

Spacing of
Supports

(ft)
Smooth-wall
(Inch O.D.)

CSST
EHD

Spacing of
Supports

(ft)

1/ 2 6 1/ 2 13-19 4
3/ 4 or 1 8 5/ 8 or 3 / 4 23-25 6

11/ 4 or larger
(horizontal)

10 7/ 8 or 1
(horizontal)

30 or larger
(horizontal)

8

11/ 4 or larger
(vertical)

every
floor
level

1 or larger
(vertical)

30 or larger
(vertical)

every floor
level

For SI units: 1 ft = 0.305 m.

SUBSTANTIATION:  The change would add support spacing
requirements for CSST systems.  This coverage is needed since
Section 3.3.6 (b) requires gas piping, which includes CSST by
definition, to be in accordance with Table 3.3.6.  However, the
current table does not contain provisions for CSST and therefore
the installers and code official are left to determine what is
adequate spacing for CSST.
COMMITTEE ACTION:  Accept in Principle.
  1.  Revise Table 3.3.6 as follows:

Table 3.3.6 Support of Piping
Nominal Size of

Tubing Spacing of
Supports

(ft)

Steel Pipe,
Nominal

Size of Pipe
(in.)

Spacing of
Supports

(ft)
Smooth-wall
(Inch O.D.)

1/2 6 1/2 4
3/4 or 1 8 5/8 or 3/4 6

11/4 or larger
(horizontal)

10 7/8 or 1
(horizontal)

8

11/4 or larger
(vertical)

every floor
level

1 or larger
(vertical)

every floor
level

For SI units: 1 ft = 0.305 m.

  2.  Revise 3.3.6(b) to read as follows:
  (b)  Spacings of supports in gas piping installations shall not be
greater than shown in Table 3.3.6. Spacing of supports of      CSST
shall be in accordance with the CSST manufacturer’s instruction.   
COMMITTEE STATEMENT:  The concept of providing spacing
requirements for CSST is accepted and referred to manufacturers
instructions.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP134)
54/Z223.1- 100 - (3.3.6.1, 3.3.6.2 and 3.3.6.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.3.6 as follows:
  1.  3.3.6(a) as 3.3.6.1
  2.  3.3.6(b) as 3.3.6.2
  3.  3.3.6(c) as 3.3.6.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP20)
54/Z223.1- 101 - (3.4.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.4.1 General. Gas piping  in concealed locations    shall be  installed    
permitted to be installed in concealed locations  in accordance with
this section.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP21)
54/Z223.1- 102 - (3.4.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.4.2 Connections. When      Where     gas piping that  is to be concealed
is being installed , unions, tubing fittings, right and left couplings,
bushings, swing joints, and compression couplings made by
combinations of fittings shall not be used.      Connections shall be of
the following type:   
     (1)     Pipe fittings such as elbows, tees, and couplings shall be
permitted to be used.
     (2)     Exception No. 1:  Joining tubing by brazing [see 2.6.8(b)]
shall be permitted .
     (3)     Exception No. 2:  Fittings listed for use in concealed spaces
that have been demonstrated to sustain, without leakage, any forces
due to temperature expansion or contraction, vibration, or fatigue
based on their geographic location, application, or operation shall
be permitted to be used.
  Exception No. 3: Where necessary to insert fittings in gas pipe that
has been installed in a concealed location, the pipe shall be
permitted to be reconnected by welding, flanges, or the use of a
ground joint union with the nut center-punched to prevent
loosening by vibration.
SUBSTANTIATION:  Global editorial changes to eliminate
“exceptions” by  rewriting the section and to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP22)
54/Z223.1- 103 - (3.4.4):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.4.4 Tubing in Partitions. This provision shall not apply to tubing
that pierces walls, floors, or partitions.
  Tubing shall be permitted to be installed vertically and
horizontally inside hollow walls or partitions without protection
along its entire concealed length   shall meet the     where both of the
following requirements are met:
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” and additional editorial changes for
legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #53)
54/Z223.1- 104 - (3.4.5):  Reject
SUBMITTER:  Jon Jones, P.E., New Mexico Gas Association
RECOMMENDATION:  Revise text as follows:
  3.4.5 Piping in Floors. Gas piping in solid floors such as concrete
shall be laid in channels in the floor and covered to permit access
to the piping with a minimum of damage to the building. Where
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piping in floor channels could be exposed to excessive moisture or
corrosive substances, the piping shall be protected  in an approved
manner     by installing cathodic protection on the piping system.   
SUBSTANTIATION:  All natural gas companies that operate in
the United States must protect their buried metallic piping from
corrosion. This is done for safety reasons and to keep their buried
piping from corroding (rusting) away. The need for a national
code for pressure piping became increasingly evident from 1915 to
1925. To meet this need the American Engineering Standards
Committee (later changed to the American Standards Association)
initiated Project B31 in March 1926 at the request of the American
Society of Mechanical Engineers.
  After several years work by Sectional Committee B31, the First
Edition was published in 1935 as an American Tentative Standard
Code for Pressure Piping. Today part of the original code exists as
the Gas Transmission and Distribution Piping Systems ANSI
(American National Standards Institute) B31.8 code. The federal
government used this code to model the current Federal Pipeline
Safety Regulations (Code of Federal Regulations (CFR), Title 49,
Part 192) into law around 1970. Today natural gas companies must
have “Cathodic Protection” installed on their buried metallic
piping systems to be in compliance with the law.
  The transfer of ownership (between the gas supplier and the end
user) of natural gas almost always occurs at a meter. Natural gas
piping upstream of the meter is governed by codes that require
“cathodic protection” of buried metallic piping. However natural
gas piping downstream of the meter does not require cathodic
protection of buried metallic piping.
  With this change of ownership there is also a change in “Codes”
that govern the design, installation and maintenance of that
downstream piping system. Natural gas companies refer to this
piping as the “Customer Owned Piping”. The “Codes” that govern
this piping are the Uniform Plumbing Code (UPC), Uniform
Mechanical Code (UMC) and the National Fuel Gas Code (NFPA
54). None of these three codes specifically require underground
metallic piping systems to be protected from corrosion by a
“Cathodic Protection” system. However, the National Fuel Gas
Code does reference corrosion protection in its Appendix A.3.1.3,
but only for informational purposes. A great start but stronger
regulation is required to prevent natural gas leaks due to corrosion.
  The above three codes require buried metallic piping to have a
corrosion – resistant/protective covering. This coating alone will
not prevent corrosion. Providing just protective coating without
cathodic protection can cause concentrated corrosion which is
much more serious. It has long been understood that the use of a
protective coating plus a cathodic protection system is the only
defense to preventing corrosion
  Requiring Cathodic Protection on the Customer Owned Piping
will enhance safety and is in the best interest of the general public.
The federal government requires Cathodic Protection on all buried
underground metallic piping upstream of the meter. This same
regulation should apply on all buried metallic piping downstream
of the meter.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The Code currently requires
corrosion protection for underground metallic piping, and leaves
the selection of the method to the user.  A cathodic protection
system can be an effective method of corrosion protection but may
not be needed for all types of installations.  An effective cathodic
protection system requires ongoing monitoring over the life of the
system, which cannot be guaranteed for many installations.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP23)
54/Z223.1- 105 - (3.4.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.4.5 Piping in Floors.    In industrial occupancies g    Gas piping in
solid floors such as concrete shall be laid in channels in the floor
and covered to permit access to the piping with a minimum of
damage to the building. Where piping in floor channels could be
exposed to excessive moisture or corrosive substances, the piping
shall be protected in an approved manner.
  Exception:  In other than industrial occupancies and where
approved by the authority having jurisdiction, gas piping shall be
permitted to be embedded in concrete floor slabs constructed with

portland cement. Piping shall be surrounded with a minimum of
11/2 in. (38 mm) of concrete and shall...”.
SUBSTANTIATION:  Global editorial changes to eliminate
“exceptions” by rewriting the section and to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP24)
54/Z223.1- 106 - (3.5.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.5.1 Pressure Reduction      Where     If  pressure reduction is required
in branch connections for compliance with 2.5.1, such reduction
shall take place either inside the chase or immediately adjacent to
the outside wall of the chase. Regulator venting and downstream
overpressure protection shall comply with 2.8.4 and Section 2.9.
The regulator shall be accessible for service and repair     and vented
in accordance with one of the following:  
    (1)      Where the fuel gas is lighter than air, r   Regulators equipped
with a vent-limiting means shall be permitted to be vented into the
chase. (2) Regulators not equipped with a vent-limiting means
shall be permitted to be vented either directly to the outdoors or to
a point within the top 1 ft (0.3m) of the chase.
       (2)     Exception:      Where    If  the fuel gas is heavier than air, the
regulator    vent shall be vented only directly to the outdoors.
SUBSTANTIATION:  Global editorial changes to eliminate
“exceptions” by rewriting the section and to replace the word “if”
with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP135)
54/Z223.1- 107 - (3.8.1.1, 3.8.1.2, 3.8.1.3, 3.8.1.4, 3.8.1.5 and
3.8.1.6):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.8.1 as follows:
  1.  3.8.1(a) as 3.8.1.1
  2.  3.8.1(b) as 3.8.1.2
  3.  3.8.1(c) as 3.8.1.3
  4.  3.8.1(d) as 3.8.1.4
  5.  3.8.1(e) as 3.8.1.5
  6.  3.8.1(f) as 3.8.1.6.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #15)
54/Z223.1- 108 - (3.8.2):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  3.8.2 Cap All Outlets.
  (a) Each outlet, including a valve or cock outlet, shall be closed
gastight with a threaded plug or cap immediately after installation
and shall be left closed until the gas utilization equipment is
connected thereto. When equipment is disconnected from an
outlet and the outlet is not to be used again immediately, it shall be
closed gastight.
  Outlets shall not be closed with tin caps, wooden plugs, corks, or
by other improvised methods.
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SUBSTANTIATION:  The provision stated in (a) that a threaded
plug or cap is required is sufficient. The sentence that describes
other plugs appears to be redundant.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP136)
54/Z223.1- 109 - (3.8.2.1 and 3.8.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.8.2 as follows:
  1.  3.8.2(a) as 3.8.2.1
  2.  3.8.2(b) as 3.8.2.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP137)
54/Z223.1- 110 - (3.10.2.1 and 3.10.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.10.2 as follows:
  1.  3.10.2(a) as 3.10.2.1
  2.  3.10.2(b) as 3.10.2.2.
SUBSTANTIATION:  Revised to number subsidiary paragraphs.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #112)
54/Z223.1- 111 - (3.10.3):  Reject
SUBMITTER:  David E. Cox, NPS
RECOMMENDATION:  Revise text as follows:
  3.10.3 Emergency     Exterior    Shutoff Valves. An exterior shutoff valve
to permit turning off the gas supply to each building in an
emergency shall be provided. The emergency shutoff valves shall be
plainly marked as such and their locations posted as required by
the authority having jurisdiction.    If not in plain view, the location
of this shutoff valve shall be clearly posted as required by the
authority having jurisdiction.   
SUBSTANTIATION:  NFPA 54 does not define Emergency Shutoff
Valve. However, NFPA 58, the L-P Gas Code does define
Emergency Shutoff Valve. The defined valve in NFPA 58, however,
is not suitable for the application in 3.10.3. Granted that a
definition in one code does not apply to the other. However,
members of the propane industry use the two codes
interchangeably and confusion has been known to ensue. Also, a
valve in plain sight should not have to be marked.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee does not agree with
the proponent that confusion exists over the use of the term
Emergency Shutoff Valve.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #170)
54/Z223.1- 112 - (3.10.3):  Reject
SUBMITTER:  Northeastern Regional Fire Code Dev. Committee
RECOMMENDATION:  Revise 3.10.3 to read as follows:
  3.10.3  Emergency Shutoff Valves.
  3.10.3.1  An exterior shutoff valve to permit turning off the gas
supply to each building in an emergency shall be provided.  The
emergency shutoff valves shall be plainly marked as such and their
locations posted as required by the authority having jurisdiction.
  3.10.3.2  Emergency Shutoff Valves for Instructional Laboratories.
In buildings with instructional laboratories supplied through a
master meter, or through one service regulator where a meter is
not provided, an individual emergency shutoff valve for each
laboratory, located within the laboratory, shall be provided at an
accessible location approved by the authority having jurisdiction.
  In a common system serving a number of laboratories, shutoff
valves shall be installed at each laboratory.
SUBSTANTIATION:  In instructional laboratories there should be
an emergency valve located within the laboratory to shutoff the fuel
supply in the event of an emergency.  The proposed wording is
consistent with 3.10.2.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  No substaintation was provided that
demonstrates that a problem exists or that coverage be limited to
instructional laboratories.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP138)
54/Z223.1- 113 - (3.13.5.1, 3.13.5.2, 3.13.5.3, 3.13.5.4, A.3.13.5.1 and
A.3.13.5.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.13.5 as follows:
  1.  3.13.5(a) as 3.13.5.1 with the note becoming A.3.13.5.1
  2.  3.13.5(b) as 3.13.5.2
  3.  3.13.5(c) as 3.13.5.3
  4.  3.13.5(d) as 3.13.5.4 and the note becoming A.3.13.5.4
  5.  3.13.5.(e) as 3.15.5.5.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP25)
54/Z223.1- 114 - (3.13.6(d)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.13.6 Use of Automatic Firechecks, Safety Blowouts, or Backfire
Preventers.
  (d) Explosion heads (rupture disc) shall be permitted to be
provided in lLarge-capacity premix systems     provided with explosion
heads (rupture disc)    to relieve excessive pressure in pipelines.
They  shall be located at and vented to a safe outdoor location.
Provisions shall be provided for automatically shutting off the
supply of gas-air mixture in the event of rupture.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #12)
54/Z223.1- 115 - (3.14 (New)):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  3.14 Electrical Bonding and Grounding.
  (a) Each aboveground portion of a gas piping system upstream
from the equipment shutoff valve shall be electrically continuous
and bonded to any grounding electrode, as defined by NFPA 70,
National Electrical Code.
       The equipment grounding conductor for the circuit that may
energize the piping shall be permitted to serve as the bonding
means.   
SUBSTANTIATION:  To coordinate the bonding requirements
contained in NFPA 70, National Electric Code, with the provisions
for bonding gas piping in the National Fuel Gas Code.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-117
(Log #CP309).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP211)

54/Z223.1- 116 - (3.14(a)):  Accept
SUBMITTER:  Technical Committee on National  Fuel Gas Code
RECOMMENDATION:  Clarify the text that was the subject of the
following Formal Interpretation.
Is it the intent of NFPA 54, 3.14 (a) and NEC 250-104(b) (metal
gas piping) to consider these bonding requirements to be satisfied
where a grounded gas appliance is attached to the metal gas piping
system?
SUBSTANTIATION:  The Regulations Governing Committee
Projects require that a proposal be processed to clarify the text of a
document on which a Formal Interpretation has been issued.
After issuance of the next edition of the document, the Formal
Interpretation will no longer be published.
COMMITTEE ACTION:  Accept.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-117
(Log #CP309).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP309)
54/Z223.1- 117 - (3.14(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise 3.14 (a) to read:
  (a) Each above ground portion of a gas piping system upstream
from the equipment shut off valve       which is likely to become
energized     shall be electrically continuous and bonded  to  create a
designed, permanent, low impedance effective ground fault current
path.  Gas piping shall be considered to be bonded when it is
connected to gas utilization equipment that is connected to the
equipment grounding conductor of the circuit supplying that
equipment.
SUBSTANTIATION:  The section is revised to be consistent with
the National Electrical Code.  A new definition  from the NEC was
also added, See Committee Proposal 54-26 (Log #CP326).
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe
COMMENT ON AFFIRMATIVE:
  BECK:  This action will clarify the requirement and need for
bonding and provide direction for the proper bonding of gas
piping. It incorporates terminology which has been accepted by
NEC® Code Making Panel 5 for the 2002 National Electrical Code.
This action recognizes the need for a “designed” electrical circuit
to provide the means for the bonding of gas piping that is likely to
become energized and that it is not intended for the gas pipe to be
the conducting path for fault current.

___________________

(Log #CP26)
54/Z223.1- 118 - (3.15):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  3.15 Electrical Circuits. Electrical circuits shall not utilize gas
piping or components as conductors.
  Exception: Low-voltage (50 V or less)      Where     control circuits,
ignition circuits, and electronic flame detection device circuits
shall be permitted to make  use of piping or components as a part
of an electric circuit , they shall operate at 50 volts or less. Electrical
circuits operating above 50 volts shall not utilize gas piping or
components as conductors.
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP139)
54/Z223.1- 119 - (3.16.1 and 3.16.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 3.6.1 as follows:
  1.  3.16.1(a) as 3.16.1
  2.  3.16.1(b) as 3.16.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP140)
54/Z223.1- 120 - (4.1.1.1, 4.1.1.2, 4.1.1.3, 4.1.1.4 and 4.1.1.5):
Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 4.1.1 as follows:
  1.  4.1.1(a) as 4.1.1.1
  2.  4.1.1(b) as 4.1.1.2
  3.  4.1.1(c) as 4.1.1.3
  4.  4.1.1(d) as 4.1.1.4
  5.  4.1.1(e) as 4.1.1.5.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP27)
54/Z223.1- 121 - (4.1.1(c)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  4.1.1* General.
  (c) In the event      Where     repairs or additions are made following
the pressure test, the affected piping shall be tested.  Exception:
Minor repairs or    and    additions,     are not required to be pressure
tested     provided    that    the work is inspected and connections are
tested with a noncorrosive leak-detecting fluid or other leak-
detecting methods approved by the authority having jurisdiction.
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions” where feasible by incorporating them into the body of
the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

510

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #85)
54/Z223.1- 122 - (4.1.1(d)):  Accept in Principle
SUBMITTER:  James Brewer , National Chimeny Sweep Guild
RECOMMENDATION:  Add new text as follows:
  4.1.1* General.
      (d) When new branches are installed from the point of delivery to
new appliance(s), only the newly installed branch(es) shall be
required to be pressure tested.  Tie-in connections shall be tested
with a noncorrosive leak-detecting fluid or other leak-detecting
methods approved by the authority having jurisdiction.   
  (Renumber existing 4.1.1 (d) and (e).

SUBSTANTIATION:  The new section will clarify that it is not
necessary to retest an entire piping system when new branches are
added. Many jurisdictions require a pressure of all existing
building piping when new piping is added.  When new branches
originate at the point of delivery there is no need to retest the
existing piping system.
COMMITTEE ACTION:  Accept in Principle.
  Add new text as follows:
  4.1.1* General.
      (d) Where new branches are installed from the point of delivery
to new appliance(s), only the newly installed branch(es) shall be
required to be pressure tested.  Connections to the new piping
shall be tested with a noncorrosive leak-detecting fluid or approved
leak-detecting methods.   
  (Renumber existing 4.1.1(d) and (e).
COMMITTEE STATEMENT:  Accepted with editorial revisions.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #98)
54/Z223.1- 123 - (4.1.1(d)):  Accept in Principle
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Add new text as follows:
      4.1.1 (d) When new branches are installed from the point of
delivery to new appliance(s), only the newly installed branch(es)
shall be required to be pressure tested.  Tie-in connections shall be
tested with a noncorrosive leak-detecting fluid or other leak-   
detecting methods approved by the authority having jurisdiction.   
  (Renumber existing 4.1.1 (d) and (e)
SUBSTANTIATION:  The new section will clarify that it is not
necessary to retest an entire piping system when new branches are
added. Many jurisdictions require a pressure of all existing
building piping when new piping is added.  When new branches
originate at the point of delivery there is no need to retest the
existing piping system.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-122 (Log #85).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #149)
54/Z223.1- 124 - (4.1.1(f)):  Reject
SUBMITTER:  Kenneth M. Elovitz, Foxboro, MA
RECOMMENDATION:  Revise text as follows:
  4.1.1 (f) A piping system shall be tested as a complete unit or in
sections.  Under no circumstances shall a valve in a line be used as
a bulkhead between gas in one section of the piping system and test
medium in an adjacent section, unless two valves are installed in
series with a valved “tell tale” located between these valves.   A valve
shall not be subjected to the test pressure unless it can be

determined that the valve, including the valve closing mechanism,
is designed to safely withstand the pressure.
SUBSTANTIATION:  The proposal is unnecessarily restrictive and
represents one person’s preference, not a valid code requirement.
If a single valve is used as a bulkhead and that valve does not hold,
the piping will simply fail the test.  Then it is the installer’s
problem to fix the leak, either with a second valve, as suggested, or
using a plug or cap.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Removal of the double valve could
lead to contamination of other sections of the piping system and
leakage which could affect the test.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #150)
54/Z223.1- 125 - (4.1.2):  Accept
SUBMITTER:  Kenneth M. Elovitz, Foxboro, MA
RECOMMENDATION:  Revise text as follows:
  4.1.2 Test Medium. The test medium shall be air,     nitrogen,
carbon dioxide     or an inert gas. OXYGEN SHALL NEVER BE
USED.
SUBSTANTIATION:  Strictly speaking, nitrogen and carbon
dioxide are not inert gases.  As a result, the proposed change
suggests they are no longer suitable for testing gas piping.  On the
contrary, they are sufficiently non-reactive for testing gas piping and
are just as suitable for testing gas pipe as air.  The new code should
not make a change that introduces confusion over whether these
gases may be used to test gas piping.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #115)
54/Z223.1- 126 - (4.1.2 Exception, 4.1.4(d) and D.3(b) (New)):
Reject
SUBMITTER:  Bruce J. Swiecicki , National Propane Gas
Association
RECOMMENDATION:  Make the following changes:
  1.  Add an Exception to 4.1.2:
  4.1.2 Test Medium. The test medium shall be air or an inert gas.
OXYGEN SHALL NEVER BE USED.
     Exception: LP-Gas systems having appliance operating pressures
less than 0.5 psig (14 inches water column) may use LP-Gas as the
test medium.   
  2.  Add a new 4.1.4(d) to read:
  4.1.4  Test Pressure.
     (d)A pressure test performed on an LP-gas system being placed
into service should include all regulators, piping, appliance
regulators, and control valves in the system. Accordingly, each
individual equipment shutoff valve shall be open and supplying
pressure to its appliance for the pressure test. The manual gas cock
of each gas valve incorporating a 100 percent pilot shutoff should
be in the on position. Pilots not incorporating a 100 percent pilot
shutoff valve and all manual gas valves not incorporating safety
shutoff systems shall be placed in the off position prior to testing.
The test shall be conducted by either of the following methods.
   1.  By inserting a pressure gauge at the inlet or the outlet of the
first regulator in the system, admitting full container pressure to the
inlet of the first regulator in the system and then closing the
container shutoff valve. Enough gas should then be released from
the system to lower the pressure gauge reading below the initial
starting pressure. The system should then be allowed to stand for
three minutes without showing an increase or a decrease in the
pressure gauge reading.
   2.  As an option for systems serving appliances that receive gas
pressure at 1/2 psi (14 in. w.c., 3.5 kPa) or less, a water
manometer or pressure gauge shall be inserted into the system
downstream of the final system regulator. The system is then
pressurized to a test pressure of 9 inches w.c. plus or minus 1/2
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inch (2.5 kPa+/-0.1 kPa) water column and observing the device
for a pressure change. If LP-Gas is used as  a test medium, it is
necessary to pressurize the system of full operating pressure, close
the container service valve, and then release enough gas from the
system through a range burner valve or other suitable means to
drop the system pressure to 9 inches + - 1/2 inch (2.5 kPa +/-0.1
kPa) water column. This ensures that all regulators in the system
are unlocked and that a leak int he system is communicated to the
gauging device. The gauging device should indicate no loss or gain
of pressure for a period of 3 minutes.   
  3.  Revise the last sentence of Appendix D.3(b) to read as follows:
  “Pilots not incorporating a 100 percent pilot shutoff and all
manual gas valves not incorporating safety shutoff systems are to be
place din the off position prior to leak checking, by using one of
the following methods:    testing. The test can be conducted by either
of the following methods:   ”
  4.  Revise Appendix D.3(b)(1) and (2) of NFPA 54, 1999 edition,
page 105, to read the same as proposed 4.1.4(d)(1) and (2).
SUBSTANTIATION:  1.  There is a vast difference between a
“hard pipe” system and “copper tubing” and CSST systems used by
the propane industry. The “hard pipe” system has a series of fittings
and joints using sealing compound, whereas a copper tubing or a
CSST system is a metal-to-metal seal (with relatively few joint).
  2.  This is a method used for pressure testing which has been
used very successfully for years.
  3.  This prior testing method functioned satisfactorily and safety
was maintained. The method was changed to incorporate two
separate tests: a leak test and a pressure test for each new
installation. The change currently necessitates both tests to be
completed for new construction and the safety benefit is negligible.
  4.  Changes or modifications to the gas system (to include out of
gas calls) will continue to be tested under the current methods.
The proposed revision for pressure testing is consistent with the
leak tests currently given in Appendix D.3. The reference in
Appendix D.3 will read the same as proposed 4.1.4(d)(1) and (2).
  5.  Individuals outside of the industry are reluctant to revert back
to the prior testing method because of a perception that safety will
be compromised by reducing the number of tests from two to one.
The reality of the testing procedure is that both tests are not
incorporated into a single more effective test procedure already
familiar to the propane industry. To date, there has been no
documented evidence to suggest that safety of the consumer was
compromised by using the prior test method.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The Code requires two tests for
piping systems.  This proposal would allow combination of the two
tests with is not appropriate.  The pressure test in 4.1 and leakage
check in 4.2 are both needed.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  18
  NEGATIVE:  3
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe
EXPLANATION OF NEGATIVE:
  BRUNO:  The terminology used is not correct when discussing a
pressure test. Pressure test is for new piping and does not include
the regulator and appliances. Leak test does include the regulators
and appliances. The entire section needs to be reevaluated and the
correct terminology used. I find no fault in wanting to add this to
the appendix for guidance. It just has to be in the correct form so
it will not be confusing.
  I disagree that there is a vast difference between a “hard pipe”
system and “copper tubing” and CSST systems used in the propane
industry. In my experience and I have tested almost every type of LP
Gas and Natural gas residential and commercial system there are
and there is no significant differences. The same principles apply
to copper tubing as it does to black pipe when doing a leak test or
pressure test.
  I disagree with Mr. Gorman that the technical committee
misunderstood NPGA’s intent. When I first read the proposed I
talked with Bruce and told him the intent was good but the
wording was wrong and I would be glad to work with him on the
wording and terminology.
  GORHAM:  I believe that the Technical Committee
misunderstood NFPA’s intent. This proposal should have been
Accepted in Part or in Principle.
  WHITE:  I support Mr. Gorham’s negative votes on 54-126 and 54-
260.

___________________

(Log #CP141)
54/Z223.1- 127 - (4.1.3.1, 4.1.3.2, 4.1.3.3, 4.1.3.4, 4.1.3.5, and
4.1.3.6):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 4.1.3 as follows:
  1.  4.1.3(a) as 4.1.3.1
  2.  4.1.3(b) as 4.1.3.2
  3.  4.1.3(c) as 4.1.3.3
  4.  4.1.3(d) as 4.1.3.4
  5.  4.1.3(e) as 4.1.3.5
  6.  4.1.3(f) as 4.1.3.6.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP28)
54/Z223.1- 128 - (4.1.3(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  4.1.3 Test Preparation.
  (a) Pipe joints, including welds, shall be left exposed for
examination during the test.
  Exception: If       Covered or concealed     the pipe end joints  that    have
been previously tested in accordance with this code , they shall be
permitted to be covered or concealed.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP142)
54/Z223.1- 129 - (4.1.4(1), 4.1.4.2 and 4.1.4.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber as follows:
  1.  4.1.4(a) as 4.1.4.1
  2.  4.1.4(b) as 4.1.4.2
  3.  4.1.4(c) as 4.1.4.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #69)
54/Z223.1- 130 - (4.1.4(a)):  Accept
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  4.1.4 Test Pressure.
  (a) Test pressure shall be measured with a manometer or with a
pressure measuring device designed and calibrated to read, record,
or indicate a pressure loss due to leakage during the pressure test
period. The source of pressure shall be isolated before the
pressure tests are made.     Mechanical gauges used to measure test
pressures shall have a range such that the highest end of the scale is
not greater than 5 times the test pressure.  
SUBSTANTIATION:  Installers typically use mechanical type
gauges to indicate test pressure and the gauges usually have a zero
to 100 psig scale.  Such gauges are inaccurate for measuring test
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pressures as low as 3 psi and do not have small enough reading
increments to determine if a leak exists.  A 3 psi test pressure
would require a maximum gauge range to zero to 15 psig under the
revised text and such device would be reasonably accurate.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #95)
54/Z223.1- 131 - (4.1.4(a)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  4.1.4 Test Pressure.
  (a)  Test pressure shall be measured with a manometer or with a
pressure measuring device designed and calibrated to read, record,
or indicate a pressure loss, due to leakage during the pressure test
period.     For piping systems with a proposed maximum working
pressure of 5 psi (34.5 kPa) or less, a dial-type pressure measuring
device shall be capable of resolving a pressure loss of 0.1 psi (690
Pa).    The source of pressure shall be isolated before the pressure
tests are made.
SUBSTANTIATION:  Agreed-upon standards are needed for the
most commonly-used pressure test gauges to ensure that they will
indicate a pressure loss due to leakage. For residential and small
commercial type systems typically operating at 5 psi or less, a
pressure test should be able to indicate a 0.1 psi pressure loss
during the typical 10 minute test. Dial-type gauges (mainly bourdon
tube and diaphragm mechanisms, also known as “spring gauges”)
will not be able to show discernable needle movement if the gauge
resolution exceeds this amount.  In a 10 cubic foot piping system
(the largest that can be tested for 10 minutes, per 4.1.4(c)), such a
pressure drop over a 10 minute test represents a leak rate of 0.41
cubic feet per hour. A pressure test should certainly be able to
detect such a leak, and gauges with this resolution are commonly
available. Other pressure measuring devices, and all tests of systems
intended to operate at greater than 5 psi, would still need to
comply with the more general, performance-based requirements
contained in the first sentence of this paragraph.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  See Committee Action on Proposal
54-130 (Log #69).  There is no substantiation to justify the need to
detect 0.1 psi pressure drop.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP29)

54/Z223.1- 132 - (4.1.4(c)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  4.1.4 Test Pressure.
  (c) Test duration shall be not less than 1/2 hr for each 500 ft3 (14
m3) of pipe volume or fraction thereof. When testing a system
having a volume less than 10 ft3 (0.28 m3) or a system in a single-
family dwelling, the test duration shall be permitted to be reduced
to    a minimum of    10 minutes. For piping systems having a volume
of more than 24,000 ft3 (680 m3),  The duration of the test shall not
be required to exceed 24 hours.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible throughout the code and
clarify the section’s intent by adding “minimum of” .
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP143)

54/Z223.1- 133 - (4.1.5.1 and 4.1.5.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber as follows:
  1.  4.1.5(a) as 4.1.5.1
  2.  4.1.5(b) as 4.1.5.2.

SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP30)

54/Z223.1- 134 - (4.2.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  4.2.1 Test Gases.     Leak checks using f   Fuel gas shall be permitted to
be used for leak checks in piping systems that have been    pressure    
tested in accordance with Section 4.1.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #16)

54/Z223.1- 135 - (4.2.2):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  4.2.2 Before Turning Gas On. Before gas is introduced into a
system of new gas piping, the entire system shall be inspected to
determine that there are no open fittings or end   s    and that all
manual valves at outlets on equipment are closed and all unused
valves at outlets are closed and plugged or capped.
SUBSTANTIATION:  The change will recognize a time tested and
safe leakage test procedure when gas line pressures are below 
psi.  Most utilities have preformed the required leakage test
required under section 4.2 (service startup for new system and
restoration for existing system) with the manual equipment shutoff
valves in the “on” position.  This enables a complete leakage test of
all piping components up to and including the equipment control
valve at the same time.  This procedure eliminates the need to
conduct a separate leakage test of the piping components
downstream of the shutoff valve.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #146)

54/Z223.1- 136 - (4.2.2):  Reject
SUBMITTER:  Azfar Kamal, Rheem Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  4.2.2 Before Turning Gas On. Before gas is introduced into a
system of new gas piping,     or back into an existing system after
being shut off for maintenance,   the entire system shall be inspected
to determine that there are no open fittings or ends and that all
manual valves at outlets on equipment are closed and all unused
valves at outlets are closed and plugged or capped.
SUBSTANTIATION:  The omission of “or back into an existing
system after being shut off” can lead to a situation when the
system’s integrity is overlooked after maintenance or repair work.
By restricting such a system check after each maintenance not only
reduce the burden of unnecessary check but still avoid any
hazardous situation
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee affirms it decision to
remove the text recommended in the proposal in the 1999 edition.
Refer to 4.2.3 which will identify any open lines or fittings.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #155)
54/Z223.1- 137 - (4.2.2):  Reject
SUBMITTER:  Donald MacBride , East Ohio Gas
RECOMMENDATION:  Revise text as follows:
  4.2.2 Before Turning Gas On. Before gas is introduced into a
system of new gas piping,     or back into an existing system after
being shut off,    the entire system shall be inspected to determine
that there are no open fittings or ends and that all manual valves at
outlets on equipment are closed and all unused valves at outlets are
closed and plugged or capped.
SUBSTANTIATION:  The question I have is, why is the portion of
the text in “Before Turning Gas On”: -or back into an existing
system after being shutoff -  proposed to be eliminated?  whether it
is new or existing the procedure should be mandatory.  I am a
mechanical building inspector, technical training instructor, and
member of an emergency response team, most incidents, including
a recent one that involved a number of homes and businesses,
resulted from not properly inspecting open fittings or ends on
outlets in EXISTING systems.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee affirms it decision to
remove the text recommended in the proposal in the 1999 edition.
Refer to 4.2.3 which will identify any open lines or fittings.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #161)
54/Z223.1- 138 - (4.2.2):  Reject
SUBMITTER:  Donald L. Shrader, Baltimore Gas & Electric Co.
RECOMMENDATION:  Revise text as follows:
  4.2.2 Before Turning Gas On. Before gas is introduced into a
system of new gas piping, the entire system shall be inspected to
determine that there are no open fittings or ends and that all
manual valves at outlets on equipment are closed and all unused
valves at outlets are closed and plugged or capped.
SUBSTANTIATION:  Before gas is introduced into any gas system
it should be inspected.  If “New” is left in the text the code would
not address all gas systems.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee affirms it decision to
remove the text recommended in the proposal in the 1999 edition.
Refer to 4.2.3 which will identify any open lines or fittings.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #162)
54/Z223.1- 139 - (4.2.2):  Reject
SUBMITTER:  Edward J. Angelone, Brooklyn Union Gas Co.
RECOMMENDATION:  Revise text as follows:
  4.2.2 Before Turning Gas On. Before gas is introduced into a
system of new gas piping,     or back into an existing system after
being shut off,    the entire system shall be inspected to determine
that there are no open fittings or ends and that all manual valves at
outlets on equipment are closed and all unused valves at outlets are
closed and plugged or capped.
SUBSTANTIATION:  Before gas is introduced into a system - the
entire system shall be inspected to determine there are no open
fittings or ends to ensure the safety of others.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee affirms it decision to
remove the text recommended in the proposal in the 1999 edition.
Refer to 4.2.3 which will identify any open lines or fittings.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP31)
54/Z223.1- 140 - (4.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  4.3* Purging.
  4.3.1 Removal from Service. When gas piping is to be opened for
servicing, addition, or modification, the section to be worked on
shall be turned off from the gas supply at the nearest convenient
point and the line pressure vented to the outdoors or to ventilated
areas of sufficient size to prevent accumulation of flammable
mixtures.
  If this section exceeds the lengths shown in Table 4.3.1, t     T    he
remaining gas  in this section of pipe     shall be displaced with an
inert gas as required by Table 4.3.1.

Table 4.3.1 Length of     Piping     Gas Line Requiring
Purging      with Inert Gas     for Servicing or Modification

 Nominal Pipe   Minimum Length of
   Size (in.)        Piping Requiring
                       Purging (ft)
    2 1/2      >     50
      3     >    30
      4    >    15
      6    >    10
    8 or larger      Any length
  For SI units: 1 ft = 0.305 m.
  Revise text as follows:
  4.3.2 Placing in Operation. When piping full of air is placed in
operation, the air in the piping shall be displaced with fuel gas,
except where such piping is required by Table 4.3.2 to be purged
with an inert gas prior to introduction of fuel gas   provided the
piping does not exceed the length shown in Table 4.3.2.The air can
be safely displaced with fuel gas provided that a moderately rapid
and continuous flow of fuel gas is introduced at one end of the line
and air is vented out at the other end. The fuel gas flow shall be
continued without interruption until the vented gas is free of air.
The point of discharge shall not be left unattended during purging.
After purging, t The vent shall then be closed.
      Where required by    If the piping exceeds the lengths shown in
Table 4.3.2, the air in the piping shall    first   be displaced with an
inert gas, and the inert gas shall then be displaced with fuel gas.

Table 4.3.2 Length of Piping Requiring Purging     with
Inert Gas     Before Placing in Operation
  Minimum Length of
Nominal Pipe    Piping Requiring
Size (in.)  Purging (ft)
      3               >    30
      4               >    15
      6     >    10
       8 or larger      Any length
  For SI units: 1 ft = 0.305 m.
SUBSTANTIATION:  Editorial change for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP32)

54/Z223.1- 141 - (5.1.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.1.2 Added or Converted Equipment.
  “(a) ...     Where     If  existing facilities are not adequate, they shall be
upgraded to Section 5.3 specifications.
  (c) ...     Where     If  the existing venting system is not adequate, it shall
be upgraded to comply with Chapter 7.”
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where” .
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP33)
54/Z223.1- 142 - (5.1.6):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.1.6* Protection of Gas Equipment from Fumes or Gases Other
than Products of Combustion.
       Non-direct-vent type g    Gas appliances installed in beauty shops,
barber shops, or other facilities where chemicals that generate
corrosive or flammable products such as aerosol sprays are
routinely used, shall be located in an equipment room separate or
partitioned off from other areas with provisions for combustion
and dilution air from outdoors.  Exception: This requirement shall
not apply to d      Direct    vent equipment    shall be     that is constructed
and installed so all air for combustion is obtained from the outside
atmosphere and all flue gases are discharged to the outside
atmosphere    in accordance with the appliance manufacturer’s
installation instructions.   
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions”  by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #17)
54/Z223.1- 143 - (5.1.6  5.3.1  ):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  5.1.6* Protection of Gas Equipment from Fumes or Gases Other
than Products of Combustion.
  Exception: This requirement shall not apply to     D    direct vent
appliance.    equipment that is constructed and installed so all air for
combustion is obtained from the outside atmosphere and all flue
gases are discharged to the outside atmosphere.
  5.3.1 General.
  (a) The provisions of Section 5.3 shall apply to gas utilization
equipment installed in buildings that require air for combustion,
ventilation, and dilution of flue gases.
  Exception No. 1: Direct vent     appliance    equipment that is
constructed and installed so that all air for combustion is obtained
directly from the outdoors and all flue gases are discharged to the
outdoors.
SUBSTANTIATION:  To simplify the code provisions by replacing
code language with the correct term “Direct vent appliance.”
COMMITTEE ACTION:  Accept in Principle.
  5.3.1 General.
  (a) The provisions of Section 5.3 shall apply to gas utilization
equipment installed in buildings that require air for combustion,
ventilation, and dilution of flue gases.
  Exception No. 1:       This provision shall not apply to direct vent
appliances    Direct vent equipment that is constructed and installed
so that all air for combustion is obtained directly from the
outdoors and all flue gases are discharged to the outdoors .
COMMITTEE STATEMENT:  The revision to 5.1.6 is covered in
Committee Proposal 54-142 (Log #CP33) which eliminates
exceptions.
  The revision to 5.3.1 is accepted with an editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP145)
54/Z223.1- 144 - (5.1.7.1, 5.1.7.2, 5.1.7.3 and 5.1.7.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 5.1.7 as follows:
  1.  5.1.7(a) as 5.1.7.1
  2.  5.1.7(b) as 5.1.7.2
  3.  5.1.7(c) as 5.1.7.3
  4.  5.1.7(d) as 5.1.7.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.

COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #18)
54/Z223.1- 145 - (5.1.9):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  5.1.9 Installation in Residential Garages.
  (a) Gas utilization equipment in residential garages shall be
installed so that all burners and burner ignition devices are located
not less than 18 in. (450 mm) above the floor     unless listed as
flammable vapor resistant. 
SUBSTANTIATION:  To permit the installation of a water heater
on the floor or at a level as recommended by the manufacturer.
The ANSI water heater standard now includes a flammable vapor
resistance test as part of its listing.
COMMITTEE ACTION:  Accept in Principle.
  Revise text as follows:
  5.1.9 Installation in Residential Garages.
  (a) Gas utilization equipment in residential garages shall be
installed so that all burners and burner ignition devices are located
not less than 18 in. (450 mm) above the floor     unless listed as
flammable vapor ignition resistant.  
COMMITTEE STATEMENT:  Accepted with an editorial revision
to be consistent with the appliance listing standard.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP146)
54/Z223.1- 146 - (5.1.9.1, 5.1.9.2 and 5.1.9.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber text as folows:
  1.  5.1.9(a) as 5.1.9.1
  2.  5.1.9(b) as 5.1.9.2
  3.  5.1.9(c) as 5.1.9.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #42)
54/Z223.1- 147 - (5.1.9(a)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  (a) Gas utilization equipment in residential garages shall be
installed so that all burners and burner ignition devices are located
not less than 18 in. (450 mm) above the floor    surface on which the
equipment rests.   
SUBSTANTIATION:  Residential garages often have more than
one floor elevation, typically a floor level 4 inches or more above
the vehicle parking floor surface.  Appliances installed on the
upper level will typically have flammable liquids stored on the same
level and the burner and ignition device elevation above the
appliance floor will be only 14 inches or less if the 18”
measurement is made form the vehicle parking surface.  The 18”
elevation should be made from the floor surface on which the
appliance and the storage rests.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee believes that the
current code is adequate to protect against flammable vapor
ignition.  The committee is concerned that the proposed text could
be misinterpreted to require excessive elevation of appliances.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #96)
54/Z223.1- 148 - (5.1.9(a)):  Accept in Principle
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  5.1.9  Installation in Residential Garages.
  (a)  Gas utilization equipment in residential garages shall be
installed so that all burners and burner ignition devices are located
not less than 18 inches (450 mm) above the floor     unless the
equipment is listed as flammable vapor resistant.   
SUBSTANTIATION:  This modification would recognize that
water heaters and other equipment that are listed as flammable
vapor resistant do not need to be elevated, as the flammable vapor
ignition hazard is addressed through the appliance design and
verified by testing.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-145 (Log #18).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #97)
54/Z223.1- 149 - (5.1.9(a)):  Accept in Principle
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  5.1.9  Installation in Residential Garages.
  (a)  Gas utilization equipment in residential garages shall be
installed so that all burners and burner ignition devices are located
not less than 18 inches (450 mm) above the floor.     For purpose of
this section, rooms or spaces that are not part of the living space of
a dwelling unit and that communicate directly with a residential
garage through openings shall be considered to be part of the
residential garage.   
SUBSTANTIATION:  Water heaters and other appliances are
sometimes located in closets, adjacent rooms, or other spaces that
may be construed as “in” a residential garage. There is often
disagreement as to what sorts of spaces should be consider subject
to the provisions of 5.1.9. This proposal is offered to clarify which
spaces should be considered part of the garage and therefore
subject to 5.1.9. Essentially, the distinction is made that if the space
communicates with the garage, but is not part of the dwelling’s
living space, then it must be considered part of the garage.
COMMITTEE ACTION:  Accept in Principle.
  Revise as follows:
  (a)  Gas utilization equipment in residential garages     or adjacent
spaces not part of the living space of a dwelling unit that open to a
residential garage     shall be installed so that all burners and burner
ignition devices are located not less than 18 in. (450 mm) above
the floor.
COMMITTEE STATEMENT:  Accepted with an editorial revisions.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #1)
54/Z223.1- 150 - (5.1.9(a) Exception (New)):  Accept in Principle
SUBMITTER:  Jerry Miller , American Water Heater Company
RECOMMENDATION:  Add a new Exception as follows:
      Exception: Water heaters with input ratings of 75,000 Btu per hour
or less that comply with the proposed or adopted Flammable
Vapors Test Protocol of ANSI Z21.10.1-CSA 4.1 need not have the
burners or burner ignition devices located 18 inches above the
floor. 
SUBSTANTIATION:  The ANSI Z21.10.1-CSA 4.1 voluntary
standards group is in the process of adopting for inclusion into the
ANSI Z21.10.1-CSA 4.1 standard, a flammable vapors test

procedure.  CSA International (formerly American Gas Association
Laboratory, AGAL) , has constructed two test facilities for the
purpose of conducting these tests.  It is anticipated that this test
procedure will be adopted into the ANSI Z21.10.1-CSA 4.1 standard
with an effective date sometime in 2001.  At that time, all gas gas
water heaters covered by this standard will be required to comply
with this requirement.
  Some manufacturers, including the American Water Heater
Company, currently have products that comply with this proposed
standard.  Therefore, we are requesting this exception be added to
the National Fuel Gas Code, Section 5.1.9(a), Installation in
Residential Garages.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-145 (Log #18).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP147)
54/Z223.1- 151 - (5.1.10.1 and 5.1.10.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 5.1.10 as follows:
  1.  5.1.10(a) as 5.1.10.1
  2.  5.1.10(b) as 5.1.10.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP34)
54/Z223.1- 152 - (5.1.15):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.1.15 Adequate Capacity of Piping. “...      Where    If  inadequate, the
existing system shall be enlarged as necessary, or separate gas
piping of adequate capacity shall be run from the point of delivery
to the equipment.”
SUBSTANTIATION:  Global editorial change to replace the word
“if’ with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP148)
54/Z223.1- 153 - (5.1.18):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  “Venting of Gas Appliance Pressure Regulators.  Venting of gas
appliance pressure regulators shall comply with the following
requirements:”
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP149)
54/Z223.1- 154 - (5.1.19):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  “Bleed Lines for Diaphragm-Type Valves.  Bleed lines shall
comply with the following requirements:”
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #74)
54/Z223.1- 155 - (5.3, Appendix A, Appendix L, Appendix M):
Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise the combustion air provisions as
follows:
1.7 Definitions
Space, Confined. For the purposes of this Code, a space whose
volume is less than 50 cubic feet/1000 Btu/hour (4.8 m 3/kW)
required to support combustion of the aggregate input rating of all
appliances installed in that space.
Space, Unconfined.  For purposes of this Code, a space whose
volume is not less than 50 cubic feet/1000 Btu/hour (4.8 m3/kW)
required to support combustion of the aggregate input rating of all
appliances installed in that space. Rooms communicating directly
with the space in which the appliances are installed, through
openings not furnished with doors, are considered a part of the
unconfined space.
Unusually Tight Construction.  Construction where: (1) walls and
ceilings exposed to the outside atmosphere have a continuous
water vapor retarder with a rating of 1 perm (6 ( 10-11 kg/pa-sec-
m2) or less with openings gasketed or sealed, and (2)
weatherstripping has been added on openable windows and doors,
and (3) caulking or sealants are applied to areas such as joints
around window and door frames, between sole plates and floors,
between wall-ceiling joints, between wall panels, at penetrations for
plumbing, electrical, and gas lines, and at other openings, and (4)
the building has an average air infiltration rate of less than 0.3 5 air
changes per hour.
5.1.7 Process Air:       In addition to air needed for combustion in
commercial or industrial processes, process air shall be provided
as required for cooling of equipment or material, controlling dew
point, heating, drying, oxidation, dilution, safety exhaust, odor
control, air for compressors and for comfort and proper working
conditions for personnel.

5.3* Air for Combustion and Ventilation.
5.3.1 General.

(a) The provisions of Section 5.3 shall apply to gas utilization
equipment installed in buildings that require air for combustion,
ventilation, and dilution of flue gases .    Air for combustion,
ventilation, and dilution of flue gases for gas utilization equipment
installed in buildings shall be obtained by application of one of the
methods covered in 5.3.2, 5.3.3, 5.3.4 or 5.3.5. Where infiltration
does not provide the necessary air, outdoor air shall be introduced
in accordance with methods covered in 5.3.3, 5.3.4 and 5.3.5.   
Exception No. 1: Direct vent equipment that is constructed and
installed so that all air for combustion is obtained directly from the
outdoors and all flue gases are discharged to the outdoors.
Exception No. 2: Enclosed furnaces that incorporate an integral total
enclosure and use only outdoor air for combustion and dilution of flue
gases.

(b) Equipment shall be located so as not to interfere with
proper circulation of combustion, ventilation, and dilution air.
Where normal infiltration does not provide the necessary air,
outdoor air shall be introduced.

(c) In addition to air needed for combustion, process air shall
be provided as required for cooling of equipment or material,

controlling dew point, heating, drying, oxidation, dilution, safety
exhaust, odor control, and air for compressors    .

(d) In addition to air needed for combustion, air shall be
supplied for ventilation, including all air required for comfort and
proper working conditions for personnel.

(e   c    )     Where used, a    A draft hood or a barometric draft regulator
shall be installed in the same room or enclosure as the equipment
served so as to prevent any difference in pressure between the hood
or regulator and the combustion air supply.

(f) Air for combustion, ventilation, and dilution of flue gases for
gas utilization equipment vented by natural draft shall be obtained
by application of one of the methods covered in 5.3.3  ,  and 5.3.4.

(g   d    ) Air requirements for the operation of exhaust fans, kitchen
ventilation systems, clothes dryers, and fireplaces shall be
considered in determining the adequacy of a space to provide
combustion air requirements.

5.3.2* Indoor Combustion Air.        The required volume of indoor air
shall be determined in accordance with method (a) or (b). The
total required volume shall be the sum of the required volume
calculated for all appliances located within the space. Rooms
communicating directly with the space in which the appliances are
installed through openings not furnished with doors, and through
combustion air openings sized and located in accordance with
5.3.2.1 are considered a part of the required volume.

(a)* Standard Method:     The minimum required volume shall be 50
cubic feet per 1000 Btu/hour (4.8 m     3    /kW).  

(b) Known Air Infiltration Rate Method:       Where the air infiltration
rate of a structure is known, the minimum required volume shall
be determined as follows:
For appliances other than fan-assisted: Calculated using Equation
5.3.2 (b) 1 but no smaller than 35 cubic feet per 1000 Btu/hour
(3.4 m    3    /kW).   
For fan-assisted appliances:  Calculated using Equation 5.3.2 (b) 2
but no smaller than 25 cubic feet per 1000 Btu/hour (2.4 m     3    /kW).   

5.3.2.1* Indoor opening size and location      .     Openings used to
connect indoor spaces shall be sized and located in accordance
with the following.  Each opening shall have a minimum free area
of 1 in.  2    /1000 Btu/hr (220 mm       2    /kW) of the total input rating of all   
gas utilization equipment in the space, but not less than 100 in. 2   
(0.06 m     2    ). One opening shall commence within 12 in. (300 mm)   
of the top, and one opening shall commence within 12 in. (300
mm) of the bottom, of the enclosure [see Figure A.5.3.2.1]. The
minimum dimension of air openings shall be not less than 3 in.
(80 mm).

5.3.2* Equipment Located in Unconfined Spaces. Equipment
located in buildings of unusually tight construction (see Section
1.7) shall be provided with air for combustion, ventilation, and
dilution of flue gases using the methods described in 5.3.3 (b) or
5.3.4.
5.3.3 Equipment Located in Confined Spaces      Outdoor
Combustion Air.         Outdoor combustion air shall be provided
through opening(s) to the outdoors in accordance with methods
(a) or (b). The minimum dimension of air openings shall not be
less than 3 in. (80 mm).

(a) *All Air from Inside the Building. The confined space shall be
provided with two permanent openings communicating directly
with other spaces of sufficient volume so that the combined volume
of all spaces meets the criteria for an unconfined space. The total
input of all gas utilization equipment installed in the combined
spaces shall be used to determine the required minimum volume.
Each opening shall have a minimum free area of 1 in. 2/1000
Btu/hr (220 mm 2/kW) of the total input rating of all gas utilization
equipment in the confined space, but not less than 100 in. 2 (0.06
m2). One opening shall commence within 12 in. (300 mm) of the
top, and one opening shall commence within 12 in. (300 mm) of
the bottom, of the enclosure [see Figure A. 5.3.3(a)]. The
minimum dimension of air openings shall be not less than 3 in.
(80 mm).

 (b) All Air from Outdoors.  The confined space shall communicate
with the outdoors in accordance with methods 1 or 2. The
minimum dimension of air openings shall not be less than 3 in.
(80 mm). Where ducts are used, they shall be of the same cross-
sectional area as the free area of the openings to which they
connect.
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(a) Two permanent openings method:   (1) Two permanent openings,
one commencing within 12 in. (300 mm) of the top, and one
commencing within 12 in. (300 mm) of the bottom, of the
enclosure shall be provided. The openings shall communicate
directly, or by ducts, with the outdoors or spaces that freely
communicate with the outdoors.
1    a. *Where directly communicating with the outdoors or where

communicating to the outdoors through vertical ducts, each
opening shall have a minimum free area of 1 in. 2/4000
Btu/hr (550 mm 2/kW) of total input rating of all equipment
in the enclosure.  [See Figures A. 5.3.3 (b)1a1     (a)1-1     and A.
5.3.3 (b)1a2 .   (a)1-2    ]

2    b. *Where communicating with the outdoors through
horizontal ducts, each opening shall have a minimum free
area of 1 in.2 /2000 Btu/hr (1100 mm2 /kW) of total input
rating of all equipment in the enclosure.  [See Figure A. 5.3.3
(b)1b .   (a)2    ]

(b) One permanent opening method:    (2)*One permanent opening,
commencing within 12 in. (300 mm) of the top of the
enclosure, shall be permitted where the equipment has
clearances of at least 1 in. (25 mm) from the sides and back
and 6 in. (160 mm) from the front of the appliance.  The
opening shall directly communicate with the outdoors or shall
communicate through a vertical  or horizontal duct to the
outdoors or spaces that freely communicate with the outdoors
[see Figure A. 5.3.3 (b)2] and shall have a minimum free area of:
a. 1 in. 2/3000 Btu/hr (700 mm2 /kW) of the total input rating of

all equipment located in the enclosure, and
b. Not less than the sum of the areas of all vent connectors in

the confined space.
5.3.4 Combination Indoor and Outdoor Combustion Air.              The use
of a combination of indoor and outdoor combustion air shall be
in accordance with 1 through 3       [See example calculation in Appendix
M].   

(1)        Indoor Openings: Where used, openings connecting the
interior spaces shall comply with Section 5.3.2.1.

(2) Outdoor Opening(s) Location. Outdoor opening(s) shall be
located in accordance with Section 5.3.3.

(3)          Outdoor Opening(s) Size.  The outdoor opening(s) size shall
be calculated in accordance with the following:

a. The ratio of interior spaces shall be the available volume of
all communicating spaces divided by the required volume.

b. The outdoor size reduction factor shall be 1 minus the ratio
of interior spaces.

c. The minimum size of outdoor opening(s) shall be the full
size of outdoor opening(s) calculated in accordance with
Section 5.3.3, multiplied by the reduction factor.

(c) Combination of air from the indoor and from the outdoors. Where the
building in which the fuel-burning appliances are located is not
unusually tight construction and the communicating interior
spaces containing the fuel-burning appliances comply with all of
the requirements of Section 5.3.3(a), except the volumetric
requirement of Section 5.3.3(a), required combustion and dilution
air shall be obtained by opening the room to the outdoors utilizing
a combination of indoor and outdoor air prorated in accordance
with Section 5.3.3(c)6. Openings connecting the interior spaces
shall comply with Sections 5.3.3(a). The ratio of interior spaces
shall comply with Section 5.3.3(c)5. The number, location and
ratios of openings connecting the space with the outdoor air shall
comply with the following  (also see example calculation in
Appendix L):
(1)   Number and Location of Openings. At least two openings

shall be provided, one within 1 ft (305 mm) of the ceiling of
the room and one within 1 ft (305 mm) of the floor.

 (2) Ratio of Direct Openings. Where direct openings to the
outdoors are provided in accordance with Section 5.3.3(b)
method 1a, the ratio of direct openings shall be the sum of the
net free areas of both direct openings to the outdoors, divided
by the sum of the required areas for both such openings as
determined in accordance with Section 5.3.3 (b) method 1a.

(3) Ratio of Horizontal Openings.  Where openings connected to
the outdoors through horizontal ducts are provided in
accordance with Section 5.3.3 (b) method 1b, the ratio of
horizontal openings shall be the sum of the net free areas of

both such openings, divided by the sum of the required areas
for both such openings   .    as determined in accordance with
Section 5.3.3 (b), method 1b.

(4) Ratio of Vertical Openings. Where openings connected to the
outdoors through vertical ducts are provided in accordance
with Section 5.3.3 (b), method 1a, the ratio of vertical openings
shall be the sum of the net free areas of both such openings,
divided by the sum of the required areas for both such
openings as determined in accordance with Section 5.3.3 (b),
method 1a.

(5) Ratio of Interior Spaces. The ratio of interior spaces shall be
the available volume of all communicating spaces, divided by
the required volume as determined in accordance with Section
5.3.3(a).

(6) Prorating of Indoor and Outdoor Air. In spaces that utilize a
combination of indoor and outdoor air, the sum of the ratios
of all direct openings, horizontal openings, vertical openings
and interior spaces shall     be     equal or exceed 1.

5.3.4   5.3.5    Specially  Engineered Installations . The requirements of
5.3.3. shall be permitted to be waived where special engineering
approved by the authority having jurisdiction provides an adequate
supply of air for combustion, ventilation, and dilution of flue gases.
Engineered combustion air installations shall provide adequate
supply of combustion, ventilation and dilution air and shall be
approved by the authority having jurisdiction.

5.3.     6  5 Louvers and Grilles. In calculating free area in 5.3.3, t     The    
required size of openings for combustion, ventilation and dilution
air shall be based on the net free area of each opening. If the free
area through a design of louver or grille is known, it shall be used
in calculating the size opening required to provide the free area
specified. If the design and free area are not known, it shall be
assumed that wood louvers will have 20–25 percent free area and
metal louvers and grilles will have 60–75 percent free area. Louvers
and grilles shall be fixed in the open position.
Exception: Louvers interlocked with the equipment so they are proven in
the full open position prior to main burner ignition and during main
burner operation.  Means shall be provided to prevent the main
burner from igniting should the louver fail to open during burner
startup and to shut down the main burner if the louvers close
during burner operation.
5.3.6    7    Combustion Air Ducts. Combustion air ducts shall comply
with the following:
(1) Ducts shall be of galvanized steel or an equivalent corrosion-
resistant material.
Exception: Within dwellings units, unobstructed stud and joist
spaces shall not be prohibited from conveying combustion air,
provided that not more than one fireblock is removed.
(2) Ducts shall terminate in an unobstructed space, allowing free
movement of combustion air to the appliances.
(3) Ducts shall serve a single space.
(4) Ducts shall not service both upper and lower combustion air
openings where both such openings are used.  The separation
between ducts serving upper and lower combustion air openings
shall be maintained to the source of combustion air.
(5) Ducts shall not be screened where terminating in an attic
space.
(6) Horizontal upper combustion air ducts shall not slope
downward toward the source of combustion air.
Known Air Infiltration Rate Method Equations:
Equation 5.3.2 (b) 1:

Required Volume other ≥
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Equation 5.3.2 (b) 2:
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Where:

I       other       = All Appliances other than fan-assisted Input in Btu per hour

I       fan        = Fan Assisted Appliance Input in Btu per hour
ACH = Air Change per Hour (       Percent of volume

of space exchanged per hour, expressed as a decimal    )
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6.1 General.

(b)* Gas utilization equipment shall not be installed so its
combustion, ventilation, and dilution air are obtained only from a
bedroom or bathroom unless the bedroom or bathroom     has the
required volume in accordance with    is an unconfined space. (See
Section     5.3.2  and Section 1.7, Defin itions .)

6.6.1* Prohibited Installations. Decorative appliances for
installation in vented fireplaces shall not be installed in bathrooms
or bedrooms unless the appliance is listed and the bedroom or
bathroom     has the required volume in accordance with   is an
unconfined space. (See     Section     5.3.2  and Section 1.7.)
6.7.1* Prohibited Installations. Vented gas fireplaces shall not be
installed in bathrooms or bedrooms unless the appliance is listed
and the bedroom or bathroom    has the required volume in
accordance with     is an unconfined space. (See     Section     5.3.2 and
Section 1.7.)
Exception: Direct-vent gas fireplaces.
Appendix A

A.5.3.2 In unconfined spaces in buildings of other than unusually
tight construction (see Section 1.7),      Air    infiltration    in most
buildings    can be adequate to provide air for combustion,
ventilation, and dilution of flue gases.       The       Standard Method’s  
required volume is valid for buildings with infiltration rates of 0.40
air changes per hour or greater.

A.    5.3.2.1    5.3.3.(a)  See Figure A.    5.3.2.1    5.3.3(a).
Figure A.     5.3.2.1    5.3.3 (a) Equipment located  in confined spaces; all
air from inside the building .      All combustion air from adjacent
indoor spaces through indoor combustion air openings.     [See
5.3.2.1     5.3.3 (a)]

A.5.3.3.   (a)1-1     (b)1a See Figure A.5.3.3     (a)1-1     (b)1a1 .
Figure A.5.3.3   (a)1-1    (b)1a1 Equipment located in confined spaces;
All combustion    all  air from outdoors - inlet air from ventilated
crawl space and outlet air to ventilated attic. [See 5.3.3    (a)  (b).]

A.5.3.3.   (a)1-2    (b)1a2 See Figure A.5.3.3    (a)1-2    (b)1a2 .
Figure A.5.3.3   (a) 1-2    (b)1a2 Equipment located in confined spaces;
All combustion    all  air from outdoors through ventilated attic. [See
5.3.3    (a)    (b).]

A.5.3.3.   (a)2    (b)1b See Figure A.5.3.3    (a)2    (b)1b .
Figure A.5.3.3   (a)2    (b)1b Equipment located in confined spaces,       All
combustion    all  air from outdoors    through horizontal ducts   . [See
5.3.3    (a)    (b).]

A.5.3.3.(b)2 See Figure A.5.3.3(b)2.
Figure A.5.3.3(b)2 Equipment located in confined spaces;       All
combustion air from outdoors through    single combustion air
opening , all air from the outdoors. [see 5.3.3(b).

Table A.5.3.2 (a)         The following tables contains the calculated
required volumes for the        Standard Method        and the calculated
required volume lower limits for the         Known Air Infiltration Rate
Method     .

Table A.5.3.2 (a) Standard Method: Required Volume, All
Appliances

Appliance Input
Btu /hr

Required Volume
Ft   3   

5,000 250

10,000 500

15,000 750

20,000 1,000

25,000 1,250

30,000 1,500

35,000 1,750

40,000 2,000

45,000 2,250

50,000 2,500

55,000 2,750

60,000 3,000

65,000 3,250

70,000 3,500

75,000 3,750

80,000 4,000

85,000 4,250

90,000 4,500

95,000 4,750

100,000 5,000

105,000 5,250

110,000 5,500

115,000 5,750

120,000 6,000

125,000 6,250

130,000 6,500

135,000 6,750

140,000 7,000

145,000 7,250

150,000 7,500

160,000 8,000

170,000 8,500

180,000 9,000

190,000 9,500

200,000 10,000

210,000 10,500

220,000 11,000

230,000 11,500

240,000 12,000

250,000 12,500

260,000 13,000

270,000 13,500

280,000 14,000

290,000 14,500

300,000 15,000
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Table A.5.3.2 (b) 1 Known Air Infiltration Rate Method,
Required Volume Lower Limit, All Appliances Other

Than Fan Assisted

Appliance Input
Btu/hr

Required Volume
Ft 3   

5,000 175

10,000 350

15,000 525

20,000 700

25,000 875

30,000 1,050

35,000 1,225

40,000 1,400

45,000 1,575

50,000 1,750

55,000 1,925

60,000 2,100

65,000 2,275

70,000 2,450

75,000 2,625

80,000 2, 800

85,000 2,975

90,000 3,150

95,000 3,325

100,000 3,500

105,000 3,675

110,000 3,850

115,000 4,025

120,000 4,200

125,000 4,375

130,000 4,550

135,000 4,725

140,000 4,900

145,000 5,057

150,000 5,250

160,000 5,600

170,000 5,950

180,000 6,300

190,000 6,650

200,000 7,000

210,000 7,350

220,000 7,700

230,000 8,050

240,000 8,400

250,000 8,750

260,000 9,100

270,000 9,450

280,000 9,800

290,000 10,150

300,000 10,,500

Table A.5.3.2 (b) 2 Known Air Infiltration Rate Method,
Required Volume Lower Limit, Fan Assisted Appliance    

Appliance Input
Btu/hr

Required Volume
Ft   3   

5,000 125

10,000 250

15,000 375

20,000 500

25,000 625

30,000 750

35,000 875

40,000 1,000

45,000 1,125

50,000 1,250

55,000 1,375

60,000 1,500

65,000 1,625

70,000 1,750

75,000 2,875

80,000 2,000

85,000 2,125

90,000 2,250

95,000 2,375

100,000 2,500

105,000 2,625

110,000 2,750

115,000 2,875

120,000 3,000

125,000 3,125

130,000 3,250

135,000 3,375

140,000 3,500

145,000 3.625

150,000 3,750

160,000 4,000

170,000 4,250

180,000 4.500

190,000 4,750

200,000 5,000

210,000 5,250

220,000 5,500

230,000 5,750

240,000 6,000

250,000 6,250

260,000 6,500

270,000 6,750

280,000 7,000

290,000 7,250

300,000 7,500

Appendix L  Indoor Combustion Air Calculation Examples
This Appendix is not a part of the requirements of this code but is

included for informational purposes only.

L.1 New Installation.         Determine if the indoor volume is sufficient
to supply combustion air for the following new installation
example.
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Example Installation 1:         A 100,000 Btu/hr fan assisted furnace and a
40,000 Btu/hr draft hood equipped water heater is being installed
in a basement of a new single family home.  The basement
measures 25 ft x 40 ft with an 8-ft ceiling.
Solution    
(1)                     Determine the total required volume:  Since the air
infiltration rate is unknown, the standard method to determine
combustion air is used to calculated the required volume.

The combined input for the appliances located in the basement is
calculated as follows:

100,000 Btu/hr + 40,000 Btu/hr = 140,000 Btu/hr.

The        Standard Method        requires that the required volume be
determined based on 50        cubic feet per 1000 Btu/hour.

Using Table A.5.3.2 (a) 1 in Appendix A, the required volume for
a 140,000 Btu/hr water heater is:

= 7.000 ft   3   

(2)                     Determine available volume:

The available volume is the total basement volume:

Available Volume: 25 ft x 40 ft x 8-ft ceiling = 8,000 ft   3   

Conclusion:
The installation can use indoor air since the available volume of
8,000 ft   3    exceeds the total required volume of 7,000 ft      3   . No outdoor   
air openings are required.

L.2 New Installation, Known Air Infiltration Rate Method.
Determine if the indoor volume is sufficient to supply combustion
air for the following replacement installation example.

Example Installation 3:         A 100,000 Btu/hr fan-assisted furnace and a
40,000 Btu/hr draft hood equipped water heater will be installed in
a new single family house. It was determined (either by use of the
ASHRAE calculation method or blower door test) that the house
will have 0.65 Air Changes per Hour. The furnace and water heater
will be installed in an 20-ft x 35-ft basement with a 8-ft ceiling
height.
Solution    
(1)                     Determine the required volume:  Since two types of
appliances are located in the space, a fan-assisted furnace and an
draft hood equipped water heater, the required volume must be
determined for each appliance and then combined to determine
the total required volume:

Fan-assisted furnace:

For structures that the air infiltration rate is known, method
5.3.2 (b) permits the use Equation 5.3.2 (b) 2 to determine the
required volume for a fan assisted appliance.  Using Equation
5.3.2 (b) 2, the required volume for a 100,000 Btu/hr fan-   
assisted furnace is calculated as follows:

                                                      
=







15
0 65

100 000
1 000

3ft Btu hr

Btu hr.
, /

, /

= 2,308 ft   3   

Section 5.3.2(b) specifies a lower required volume limitation
for fan-assisted appliances at no smaller than 25 ft   3   per 1,000  
Btu/hr. From Appendix A, Table A 5.3.2(b) 2 the lower limit
is:

= 2,500 ft   3   

Since the calculated required volume of 2,308 ft   3    falls below the   
lower required volume limit, the lower limit of 2,500 ft   3   must be  
used as the minimum required volume.

Draft-hood equipped water heater:

For structures that the air infiltration rate is known, method
5.3.2 (b) permits the use Equation 5.3.2 (b) 1 to determine the
required volume for a draft hood equipped appliance.  Using
Equation 5.3.2 (b) 1, the required volume for the 40,000 Btu/hr
water heater is calculated as follows:

                                                         
=







21
0 65

40 000
1 000

3ft Btu hr

Btu hr.
, /

, /

= 1,292 ft   3  

Section 5.3.2(b) specifies a lower required volume limitation
for appliances other than fan-assisted at no smaller than 35 ft 3   
per 1,000 Btu/hr. From Appendix A, Table A 5.3.2(b) 1 the
lower limit is:

= 1,400 ft 3   

Since the calculated required volume of 1,292 ft   3    falls below the   
lower required volume limit, the lower limit of 1,400 ft   3   must be  
used as the minimum required volume.

Total required volume:

Section 5.3.2 states that the total required volume to use
indoor air is the sum of the required volumes for all
appliances located in the space.

Total Required = 2,500 ft  3    + 1,400 ft   3   

= 3,900 ft   3  

(2)        Determine available volume:

The available volume:

(20-ft x 35-ft) x 8-ft = 5,600 ft  3  

Conclusion:
The installation can use indoor air since the available volume
of 5,600 ft 3    exceeds the total required volume of 3,900 ft      3   .  No   
outdoor air openings are required.

L.3 New Installation, Known Air Infiltration Rate Method.
Determine if the indoor volume is sufficient to supply combustion
air for the following replacement installation example.

Example Installation 3:        A 100,000 Btu/hr fan-assisted furnace and a
40,000 Btu/hr draft hood equipped water heater will be installed in
a new single family house. It was determined (either by use of the
ASHRAE calculation method or blower door test) that the house
will have 0.30 Air Changes per Hour. The furnace and water heater
will be installed in an 20-ft x 35-ft basement with a 8-ft ceiling
height.
Solution    
(1)        Determine the required volume:  Since two types of appliances

are located in the space, a fan-assisted furnace and an draft
hood equipped water heater, the required volume must be
determined for each appliance and then combined to
determine the total required volume:

Fan-assisted furnace:

For structures that the air infiltration rate is known, method
5.3.2 (b) permits the use Equation 5.3.2 (b) 2 to determine the
required volume for a fan assisted appliance.  Using Equation
5.3.2 (b) 2, the required volume for a 100,000 Btu/hr fan-   
assisted furnace is calculated as follows:

                                                      
=







15
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100 000
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3ft Btu hr

Btu hr.
, /

, /

= 5,000 ft   3  

Section 5.3.2(b) specifies a lower required volume limitation
for fan-assisted appliances at no smaller than 25 ft   3    per 1,000   
Btu/hr. From Appendix A, Table A 5.3.2(b) 2 the lower limit
is:

= 2,500 ft 3   

Since the calculated required volume of 5,000 ft   3    is above the   
lower required volume limit,  used this amount as the
minimum required volume.

Draft-hood equipped water heater:

For structures that the air infiltration rate is known, method
5.3.2 (b) permits the use Equation 5.3.2 (b) 1 to determine the
required volume for a draft hood equipped appliance.  Using
Equation 5.3.2 (b) 1, the required volume for the 40,000 Btu/hr
water heater is calculated as follows:
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=
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40 000
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Btu hr.
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, /

= 2,800 ft   3   

Section 5.3.2(b) specifies a lower required volume limitation
for appliances other than fan-assisted at no smaller than 35 ft 3   
per 100,000 Btu/hr. From Appendix A, Table A 5.3.2(b) 1 the
lower limit is:

= 1,400 ft   3   

Since the calculated required volume of 2,800 ft   3    is above the   
lower required volume limit, use this amount as the minimum
required volume.

Total required volume:

Section 5.3.2 states that the total required volume to use
indoor air is the sum of the required volumes for all
appliances located in the space.

Total Required = 5,000 ft   3    + 2,800 ft     3   

= 7,800 ft   3   

(2)          Determine available volume:

The available volume:

(20-ft x 35-ft) x 8-ft = 5,600 ft   3   

Conclusion:
The installation can not use indoor air alone, since the
available volume of 5,600 ft   3    is less than the total required   
volume of 7,800 ft   3   .  Outdoor air openings can be sized in   
accordance with all air from the outdoors (section 5.3.3) or by
use of the combination of indoor/outdoor air method (section
5.3.4)..

Appendix    M       L   Example of Air Opening Design for    Combination
of Indoor and Outdoor    Combustion and Ventilation    Opening
Design    .

This Appendix is not a part of the requirements of this code but is
included for informational purposes only.

L     M     .1 Example of Combustion Indoor and Outdoor Combustion
Air Opening Design [    5.3.4    5.3.3 (c)]. Determine the required
combination of indoor and outdoor combustion air opening sizes
for the following equipment installation example.
Example Installation: A     fan assisted     furnace and a     draft hood
equipped    water heater with the following inputs are located in a     15   
10 ft x    30     10 ft     basement          equipment room with a 8-ft ceiling.       No
additional indoor spaces can be used    An adjacent room measures
15 ft x 20 ft with a 8-ft ceiling can be used to help meet the
equipment combustion air needs.  The house construction is not
unusually tight.

Fan Assisted    Furnace Input: 100,000 Btu/hr

Draft Hood Equipped    Water Heater Input: 40,000 Btu/hr
Solution
(1) Determine the total equipment input and  the total available

room volumes:
Total equipment input: 100,000 Btu/hr + 40,000 Btu/hr
 =140,000 Btu/hr
Equipment room volume:     15     10 ft x     30    10 ft with 8-ft ceiling
 =     3600     800 ft3

Adjacent room volume: 10 ft x 15 ft with 8-ft ceiling:
 = 2400 ft3

Total indoor room volume: 800 ft 3 + 2400 ft3 = 3200 ft3

(2) Determine whether location is an unconfined space:
Total equipment input = 140,000 Btu
Unconfined space determination:
140,000 Btu x 50 ft 3/1000 Btu = 7000 ft3

(2) Determine the total required volume:  The standard method to
determine combustion air will be used to calculated the
required volume.

The combined input for the appliances located in the basement
is calculated as follows:

100,000 Btu/hr + 40,000 Btu/hr = 140,000 Btu/hr.

The        Standard Method       requires that the required volume be
determined based on 50        cubic feet per 1000 Btu/hour.

Using Table A.5.3.2 (a) 1 in Appendix A, the required volume
for a 140,000 Btu/hr water heater is:

= 7,000 ft   3  

Conclusion: Equipment is located in a confined space    Indoor
volume is insufficient to supply combustion air    since the total of
3600    3200 ft3  does not meet the   required volume  unconfined
criteria  of 7000 ft3 .      Therefore, additional combustion air must be
provided from the outdoors.

(3) Determine ratio of   the available     actual confined volume to  the
required unconfined  volume: actual confined/ required
unconfined ratio:

                             

51.0
7000
3600

3

3

=
ft
ft

         46.0
7000
3200

3

3

=
ft
ft

(4) Determine indoor combustion air opening size for openings
communicating with adjacent indoor spaces as though all
combustion air was to come from the indoors, indoor opening
(high and low) sizes:

2
2 .140

.1000

000,140
in

inBtu

hrBtu
=

(4)         Determine the reduction factor to be used to reduce the full outdoor air
opening size to the minimum required based on ratio of indoor spaces  

1.00 – 0.51 (from Sep 3) = 0.49    

(5) Determine the   single     outdoor combustion air opening (upper
and lower) size as if all combustion air is to come from
outdoors.  In this example, the combustion air openings
directly communicate   s   with the outdoors.

                                                

2
2 .47
.3000

000,140
in

inBtu

hrBtu
=

2
2 .35
.4000

000,140
in

inBtu

hrBtu
=

(6)Determine outdoor combustion air opening area ratio:
Subsection  5.3.3 (c) 6 requires the sum of the indoor and outdoor ratios

must be equal to or greater than 1.00, outdoor combustion opening
ratio:

1.00 – 0.46 (from Sep 3) = 0.54

(7)Determine   the minimum   reduced  outdoor combustion air opening
area:

Each     Outdoor    Opening area = 0.54 (from Step 6) x 35 in.2

0.49 (from Step 4) x 47in   2   = 23 in      2   

Each opening area = 19 in.2
 (8)Final design summary

One high and one low indoor opening each sized 140 in. 2

One high and one low outdoor opening each sized 19 in.2

The minimum dimension of the air opening should not be less
than 3 in. (76 mm).

SUBSTANTIATION: Supporting Research:
GTI has sponsored research by Battelle Columbus which has
published its findings in the GTI Topical Report, Combustion-Air
Issues Related to Residential Gas Appliances in Confined Spaces and
Unusually Tight Construction.  The report documents the air
infiltration rates for residential structures and evaluates the
combustion air requirements of modern gas appliances.  The
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research report is the main support document for the AGA
proposal to revised the National Fuel Gas Code’s combustion air
provisions.
Revision Summary:
The proposal restructures the code provisions into four valid
methods to supply combustion air, 100% indoor air, 100% outdoor
air, combination of indoor and outdoor air, and engineered
systems.  The proposal’s main objective is to update code
provisions especially on the use of indoor air by providing
technically based methods to calculate the required indoor air
volume for all structures, including those built with very low air
infiltration rates.  Attached is the graphic diagram, Diagram of
Proposed Combustion Air Determination Methods, that shows how
combustion air will be handled under the new coverage.
The proposal includes two ways to calculate the required indoor
air volume to meet the combustion air needs of appliances.  These
two methods improves the code’s flexibility, especially when a
building is specifically designed for less air infiltration than most
existing or newly built homes.  The current procedure is retained
and renamed the Standard Method  (50 ft 3 of volume per 1,000 Btu).
This calculation procedure is acceptable for buildings that have a
0.40 air change per hour (ACH) or higher air infiltration rate.  The
new second method, Known Air Infiltration Rate Method (KAIR),  is
designed to be used when the structure’s air infiltration rate is
known or when the structure has less than 0.40 ACH.  A unique
feature of the KAIR is that it allows the user to calculate the
required combustion air volume based on two appliance types, fan-
assisted and other than fan-assisted (all other appliances).  The
amount of required indoor air for each equipment type is different
due to the different volumes of dilution air that each requires.
Where installations include both equipment types, a separate
calculation is undertaken for each and then combined to come up
with the total required air volume.  Under KAIR, a fan-assisted
appliance requires less indoor volume than a draft hood equipped
appliance (see Modern Appliance Dilution Air Needs and the GTI
report).
While developing the proposal, the terms “unusually tight
construction,” “confined space” and unconfined space” where
found to be unnecessary and therefore would be eliminated.  Since
the proposal’s approach is to provide methods to determine the
amount of indoor volume needed for buildings with varying air
infiltration rates, the utc definition is no longer necessary to
determine when outdoor air is required.  The term’s elimination
also improves the code by eliminating a definition that was open to
interpretation.  Field determination of what constitutes “unusually
tight construction” (utc) has not been applied uniformly across all
jurisdictions.  Some jurisdictions consider all new structures built
to a model or state energy code to be inherently utc.  While other
jurisdictions have found that new homes that would be classified as
utc still have sufficient air infiltration to supply the combustion air
needs of appliances.  In addition, we have not found any research
that can conclusively link the construction details associated with
the utc definition to a level of reduced air infiltration that would be
too low to support combustion appliances.
The terms “confined space and unconfined space” were eliminate
since they no longer denote one single value (50 ft 3 per 1,000 Btu)
but varying volumes depending upon the method used and the
amount of air infiltration.  A new term has been added to better
describe the revised code’s intent, “required volume”.
Other major changes include:
 The combination outdoor/indoor combustion air provisions

are simplified and have been revised to allow the use of a
single high outdoor opening. The section was simplified to
improve its applicability. The existing coverage was nearly
impossible to follow and explain.  The revised coverage would
allow the use of a one single high mounted outdoor opening
when the combination outdoor/indoor combustion air
openings method is used.  The current code only allows the
use of two outdoor openings, one high and one low, which
severely restricts the usefulness of this method.  Since previous
GRI research demonstrated the viability of the single high
outdoor opening (for all air from the outdoors), it is logical
to extended its feasibility to the combination of
outdoor/indoor coverage adopted by the code in 1999.

 Three new combustion air tables are added to Appendix A to
provide users with the calculated values without the need to
perform calculations for the required air volumes under the
Standard and KAIR methods.

 A new appendix L is added which will provide three
installation examples to help the code user apply the revised
combustion air coverage.

 Existing Appendix L containing the combination
indoor/outdoor air example is redesignated M and the
example is revised and simplified. The existing Appendix L
was redesignated as M since the combination example
logically follow the new general combustion air examples in
new Appendix L..

 Section 5.3.1 Revisions: There are several changes to section
5.3.1.  The general compliance statements in (a) & (f) were
combined and restated clearly to reflect the new coverage.
The “process and personnel air” requirements in (c) &
(d)were combined and relocated to section 5.1.7 since they
state general considerations that are not specifically tied to
combustion air.  An editorial change “where used” was added
to (e) to clarify that only those appliances that have either a
draft hood or a barometric draft regulator are required to
have them installed in the same room.

Modern Appliance Dilution Air Needs:
The code requirements for combustion air includes three air
streams, the actually amount of primary air for complete
combustion (10ft3  per 1ft e gas burned), excess air to help ensure
complete combustion (typically 5ft 3) and air for dilution to help
ensure proper venting (typically 10ft 3).  However, the assumptions
for excess and dilution air are no longer valid for many modern
appliances.  Most residential and commercial equipment must
meet federal energy efficiency standards which has resulted in
design changes, impacting the amount of excess and dilution air.
Research by Battelle has verified that fan-assisted appliances have
significantly less excess air requirements and minimal dilution air
than draft hood-equipped appliances.  The revised coverage
assumes fan-assisted appliances require a total of 15 ft 3 air per 1,000
Btu of gas burned.  Draft hood-equipped appliances have also
been found to require less overall air flows than assumed in earlier
editions of the code and would be based on a total of 21 ft3  air per
1,000 Btu of gas burned. The lower draft-hood equipped figure was
found during a literature search and confirmed by actual testing.
These two new values are incorporated into the new Known Air
Infiltration Rate Method (KAIR).
COMMITTEE ACTION:  Accept in Principle.
  Accept the proposal with a revision to 5.3.1(a) to read:
  (a)  Air for combustion, ventilation, and dilution of flue gases for
gas utilization equipment installed in buildings shall be obtained
by application of one of the methods covered in 5.3.2, 5.3.3, 5.3.4,
or 5.3.5.     Gas utilization equipment of other than natural draft
design and other than category I vented appliances shall be
provided with combustion, ventilation and dilution air in
accordance with the equipment manufacturer’s instructions.    Where
infiltration does not provide the necessary air, outdoor air shall be
introduced in accordance with methods covered in 5.3.3, 5.3.4, and
5.3.5.
COMMITTEE STATEMENT:  Accept the proposal and revise
5.3.1(a) to clarify that it does not cover other than natural draft
appliances.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #19)
54/Z223.1- 156 - (5.3.1 Exception No. 2):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Delete text as follows:
  5.3.1 General.
  (a) The provisions of Section 5.3 shall apply to gas utilization
equipment installed in buildings that require air for combustion,
ventilation, and dilution of flue gases.
  Exception No. 1: Direct vent equipment that is constructed and
installed so that all air for combustion is obtained directly from the
outdoors and all flue gases are discharged to the outdoors.
  Exception No. 2: Enclosed furnaces that incorporate an integral
total enclosure and use only outdoor air for combustion and
dilution of flue gases.
SUBSTANTIATION:  The ANSI Standard Z21.65 that covers such
equipment has been withdrawn.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

523

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #20)
54/Z223.1- 157 - (5.3.1 Exception No. 3 (New)):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Add text as follows:
  5.3.1 General.
  (a) The provisions of Section 5.3 shall apply to gas utilization
equipment installed in buildings that require air for combustion,
ventilation, and dilution of flue gases.
  Exception No. 1: Direct vent equipment that is constructed and
installed so that all air for combustion is obtained directly from the
outdoors and all flue gases are discharged to the outdoors.
  Exception No. 2: Enclosed furnaces that incorporate an integral
total enclosure and use only outdoor air for combustion and
dilution of flue gases.
      Exception No. 3: Type 1 clothes dryers that are provided with
makeup air in accordance with section 6.4.3.   
SUBSTANTIATION:  A clothes dryer’s exhaust fan typically ranges
from 180-200 cfm.  Higher exhaust models may exhaust up to 250
cfm.  These cfm rates include air for drying as well as the air
needed for combustion of the fuel gas.  For example, models with
an exhaust rate of 180 cfm require 10,800 ft3 per hour of makeup
air.  Most gas clothes dryer’s energy input, regardless of exhaust
rate, are typically 35,000 Btu/hr, which at a rate of 10 to 1 for
complete combustion is 350 ft3 per hour.  Therefore, a dryer’s
combustion air is only 3% of the total air required for proper dryer
operation.  Section 6.4.3 requires that make-up air be provided in
accordance with the manufacture’s instructions.  Since this air
would include sufficient combustion air, the combustion air
requires of 5.3.1 need not apply.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP150)
54/Z223.1- 158 - (5.3.1.1, 5.3.1.2, 5.3.1.3, 5.3.1.4, 5.1.3.5, 5.1.3.6,
and 5.1.3.7):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 5.1.3 as follows:
  1.  5.3.1(a) as 5.3.1.1
  2.  5.3.1(b) as 5.3.1.2
  3.  5.3.1(c) as 5.3.1.3
  4.  5.3.1(d) as 5.3.1.4
  5.  5.3.1(e) as 5.3.1.5
  6.  5.3.1(f) as 5.3.1.6
  7.  5.3.1(g) as 5.3.1.7.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.

COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #40)
54/Z223.1- 159 - (5.3.1(a), 5.3.1(f)):  Accept in Principle
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  (a) The provisions of Section 5.3 shall apply to gas utilization
equipment    that is vented by natural draft, is    installed    indoors   in
buildings      and     that require air for combustion, ventilation, and
dilution of flue gases.      Gas utilization equipment of other than
natural draft design shall be provided with combustion, ventilation
and dilution air in accordance with the equipment manufacturer’s

instructions.  Air for combustion, ventilation, and dilution of flue
gases for gas utilization equipment vented by natural draft shall be
obtained by application of one of the methods covered in 5.3.3 and
5.3.4.
  Exception No. 1: Direct vent equipment that is constructed and
installed so that all air for combustion is obtained directly from the
outdoors and all flue gases are discharged to the outdoors.
  Exception No. 2: Enclosed furnaces that incorporate an integral
total enclosure and use only outdoor air for combustion and
dilution of flue gases.
  (f) Air for combustion, ventilation, and dilution of flue gases for
gas utilization equipment vented by natural draft shall be obtained
by application of one of the methods covered in 5.3.3 and 5.3.4.
SUBSTANTIATION:  The text of (f) is overlooked being placed
after several unrelated parts.  Code users commonly miss this
important condition and misapply Section 5.3 to power burners for
which this text was never meant to apply.  5.3 should open up
stating that it applies only to natural draft appliances and should
provide guidance for dealing with appliance of other than natural
draft.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Proposal 54-155 (Log #74).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #121)
54/Z223.1- 160 - (5.3.1(h) (New)):  Reject
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add the following paragraph:
  (h)  A sensor to detect flue gas spillage must be installed. If flue
gas spillage occurs for more than 60 seconds, provisions must be in
place to prevent the flow of gas to the main burners.
SUBSTANTIATION:  Even properly sized air combustion
openings cannot guarantee proper supply of combustion air under
all conditions. Field tests and research papers have shown that
interior and exterior temperatures, wind conditions as well as the
physical location of a combustion air opening play an important
role in the combustion air opening’s ability to supply the proper
amount of air. As proper air supply for safe operation of a gas
appliance cannot be guarantee,d it should be required that some
safety device, like a flue gas detector, is interlocked with the
equipment to assure it does not operate under hazardous
conditions.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposal is broad, and does not
provide details of how sensors are to be installed and tested to
ensure reliability.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #122)
54/Z223.1- 161 - (5.3.1(h) (New)):  Reject
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add the following paragraph:
  (h)  A mechanical room equipped with gas appliances must
operate under neutral pressure or a negative pressure not to exceed
0.01 in. w.c.  If operating under positive pressure, doors with
access other parts of the building must be kept closed and weather-
stripped.
SUBSTANTIATION:  The requirement for a mechanical room to
be under neutral pressure is based on the fact that this is the best
situation for the operation of gas appliances as well as for the
safety. A slight negative pressure must be allowed to accommodate
pressure fluctuations during start up.
  Mechanical rooms are often operating under positive pressure to
avoid the combustion problems associated with a mechanical
room operating under negative pressure. However, if the
mechanical room is connected to other rooms, products of
combustion could potentially migrate to other parts of the building
through doors or similar.
COMMITTEE ACTION:  Reject.
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COMMITTEE STATEMENT:  The proposal is not enforceable
because is not possible to ensure that doors are kept closed.  It
also applies to direct vent appliances to which it should not apply.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #39)
54/Z223.1- 162 - (5.3.2):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  5.3.2* Equipment Located in Unconfined Spaces.     Equipment
located in unconfined spaces in buildings not of unusually tight
construction shall not require further provisions for combustion
air.     Equipment located in     unconfined spaces in    buildings of
unusually tight construction (see Section 1.7) shall be provided
with air for combustion, ventilation, and dilution of flue gases
using     one of    the methods described in 5.3.3 (b) or 5.3.4.
SUBSTANTIATION:  The current text fails to state the obvious
fact that nothing else is required to provide combustion air for
appliance in unconfined spaces in not unusually tight construction.
The text never mentions the term “unconfined” which appears in
the title.  Titles should not be relied upon to establish meaning of
text.  The only methods that apply to unusually tight construction
are 5.3.3(b) and 5.3.4.  Section 5.3.5 is not a method in any case.
  SECRETARY NOTE:  Errata No. Z223.1/NFPA 54-99-1 corrected
the section reference error noted by the proponent and therefore
his revision is not necessary (and not shown above).
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The definition of confined and
unconfined space have been deleted in Proposal 54-155 (Log #74).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #127)
54/Z223.1- 163 - (5.3.3 Exception (New)):  Accept in Principle
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add text as follows:
      Exception: These requirements shall be permitted to be waived
where special engineering, approved by the authority having
jurisdiction, provides an adequate supply of air for combustion,
ventilation, and dilution of flue gases.   
SUBSTANTIATION:  The exception should be added to consider
special engineering methods. In many instances the authority
having jurisdiction overlooks 5.3.4 and requires the installer to
always add two louvers on the wall for safety. In addition,
5.3.3(b)(2), that only requires one opening, is often overlooked. If
the standard/code is written more clearly, the confusion will halt.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-172 (Log #22).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP152)
54/Z223.1- 164 - (5.3.3.1, 5.3.3.2, 5.3.3.2(a), 5.3.3.2(a)1,
5.3.3.2(a)2, 5.3.3.2(b), 5.3.3.2(b)1, and 5.3.3.2(b)2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 5.3.3 as follows:
  1.  5.3.3(a) as 5.3.3.1
  2.  5.3.3(b) as 5.3.3.2
  3.  5.3.3(b)1(a) as 5.3.3.2(a)1
  4.  5.3.3(b)1(b) as 5.3.3.2(a)2
  5.  5.3.3(b)2 as 5.3.3.2(b)
  6.  5.3.3(b)2(a) as 5.3.3.2(b)1
  7.  5.3.3.(b)2(b) as 5.3.3.2(b)2
  8.  5.3.3(c) as 5.3.3.3.

SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #57)
54/Z223.1- 165 - (5.3.3(a)(1) (New)):  Accept in Principle
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Add new text as follows:
     (1) Combining spaces in different  stories.  The volumes of
spaces in different stories shall be considered as communicating
spaces where such spaces are connected by one or more openings
in doors or floors having a total minimum free area of 2 in.2/1000
Btu/hr of total input rating of all gas utilization equipment in the
confined space.   
SUBSTANTIATION:  A common scenario arises involving
appliances in a basement.  The basement may not be of the
required volume, therefore, it is desirable to include space on the
story above.  The high/low opening  criteria makes no sense when
applied to the vertical connection of spaces.  For example, a
louvered door is commonly used at the top to the basement stairs
and provided that the total free area of the louvers is equal to the
total area required for  both the high and low openings, this
should work well.  Current text implies that spaces can only be
connected horizontally.
COMMITTEE ACTION:  Accept in Principle.
  Add new text as follows:
     (1) Combining spaces in different  stories.  The volumes of
spaces in different stories shall be considered as communicating
spaces where such spaces are connected by one or more openings
in doors or floors having a total minimum free area of 2 in.2/1000
Btu/hr of total input rating of all gas utilization equipment.   
COMMITTEE STATEMENT:  Accepted with a revision to be
consistent with the terminology in Proposal 54-155 (Log #74).
Renumber as 5.3.2.1.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #128)
54/Z223.1- 166 - (5.3.3(b)):  Accept in Principle
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Revise text as follows:
  “(b)  All Air from Outdoors. The confined space shall
communicate with the outdoors in accordance with method 1 and  , 
2     or 3     which follow...”.
  Add text as follows:
  (3)       A listed mechanical combustion air supply system shall be
permitted. It must communicate directly with the outdoors or shall
communicate through a vertical or horizontal duct to the outdoors.
The system shall be able to keep the pressure in the enclosure
neutral or slightly negative, not to exceed 0.01 in. w.c.   
    a.     It must be able to supply 1 SCFM of combustion air per 2,000
Btu/hr of the total input rating of all equipment located in the
enclosure.  
    b.      Provisions shall be made to prevent the flow of gas to the
main burners of the appliance(s) when the combustion air supply
system is not performing so as to satisfy the operating requirements
for safe performance.   
    c.       The combustion air supply system shall be installed in
accordance with the terms of their listing and the manufacturers’
instructions.   
    d.       A louver for the purpose of ventilating the enclosure is not
required.   
SUBSTANTIATION:  The use of a mechanical combustion air
supply system should be allowed as an alternative. The
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ISCFM/2000 Btu/h requirement is derived from the amount of
combustion air needed in order to supply enough oxygen to the
combustion process of a Category I appliance. The performance of
a mechanical system is not affected by interior/exterior
temperatures, wind conditions or room pressures. Also, being
interlocked with the equipment prevents any spillage of flue gases
and eliminates the need for a second louver to provide ventilation.
As such, this is not only an alternative to passive combustion air
openings; it is also a much safe alternative.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-172 (Log #22).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP37)
54/Z223.1- 167 - (5.3.3(b)(2)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.3.3 (b)
  (2) *One permanent opening, commencing within 12 in. (300
mm) of the top of the enclosure, shall be permitted where
provided. T    the equipment    shall have     has clearances of at least 1 in.
(25 mm) from the sides and back and 6 in. (160 mm) from the
front of the appliance.
SUBSTANTIATION:  Editorial change for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #124)
54/Z223.1- 168 - (5.3.4):  Accept in Principle
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Modify 5.3.4 as follows:
  5.3.4  Specially Engineered     and Mechanical Combustion Air
Supply   Installations    in Commercial Heating Applications (Inputs
of 300,000 Btu/h or more).   
  (a) The requirements of 5.3.3 shall be permitted to be waived
where special engineering or      mechanical combustion air supply
systems,    approved by the authority having jurisdiction, provides an
adequate supply of air for combustion, ventilation, and dilution of
flue gases.
  (b)       Where mechanical combustion air supply systems are
utilized, a safety interlock shall be incorporated to prevent the flow
of gas to the main burners and notify the building via an alarm
when the system is not performing.   
  (c)       All mechanical combustion air supply systems shall be
installed in accordance with the terms of their listing and the
manufacturers’ instructions.   
SUBSTANTIATION:  The modification accounts for special
engineering and mechanical combustion air supply systems in
commercial heating applications. In many instances the authority
having jurisdiction overlooks 5.3.4 and requires the installer to add
two louvers on the wall for safety. If the standard/code is written
more clearly, the confusion will halt. With regard to the
elimination of “dilution of flue gases” in 5.3.4(a), 5.3.4(b)’s
requirement of a safety interlock will negate the possibility of flue
gas spilling into the room. An appliance of 300,000 Btu/h or more
seems to be the dividing point between residential and commercial
(GAMA, AGA, and UL).
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-172 (Log #22).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #21)
54/Z223.1- 169 - (5.3.5):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  5.3.5 Louvers and Grilles. In calculating free area in 5.3.3, the
required size of openings for combustion, ventilation, and dilution
air shall be based on the net free area of each opening. If the free
area through a design of louver or grille is known, it shall be used
in calculating the size opening required to provide the free area
specified. If the design and free area are not known, it shall be
assumed that wood louvers will have 20-25 percent free area and
metal louvers and grilles will have 60-75 percent free area. Louvers
and grilles shall be fixed in the open position.
SUBSTANTIATION:  Providing a range for minimum free
opening is not good code language.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #41)
54/Z223.1- 170 - (5.3.5):  Accept in Principle
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  5.3.5 Louvers and Grilles. In calculating free area in 5.3.3, the
required size of openings for combustion, ventilation, and dilution
air shall be based on the net free area of each opening. If the free
area through a design of louver or grille is known, it shall be used
in calculating the size opening required to provide the free area
specified. If the design and free area are not known, it shall be
assumed that wood louvers will have 20 -25 percent free area and
metal louvers and grilles will have 60-75 percent free area. Louvers
and grilles shall be fixed in the open position.
SUBSTANTIATION:  A percentage range in not enforceable.
Which would one use for the assumed area of a wood louver, 20,
25 or perhaps 23 1/2?  The text needs to pick the most conservative
percentages to be safe.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  The range is deleted.  Refer to
Committee Action on Proposal 54-169 (Log #21).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP39)
54/Z223.1- 171 - (5.3.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.3.5 Louvers and Grilles.  “...     Where     If  the free area through a
design of louver or grille is known, it shall be used in calculating
the size opening required to provide the free area specified.      Where    
If  the design and free area are not known, it shall be assumed that
wood louvers will have 20-25 percent free area and metal louvers
and grilles will have 60-75 percent free area.      Non-motorized
l   Louvers and grilles shall be fixed in the open position.  Exception:
Motorized l   Louvers    shall be     interlocked with the equipment so they
are proven in the full open position prior to main burner ignition
and during main burner operation....”.
SUBSTANTIATION:  Global editorial changes to replace the
word “if” with “where” and to eliminate “exceptions” rewriting the
section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #22)
54/Z223.1- 172 - (5.3.5 (New)):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Add new text as follows:
      5.3.5 Mechanical Combustion Air Supply. Where all combustion
air is provided by a mechanical air supply system, the combustion
air shall be supplied from outdoors at the minimum rate of 0.35
feet3/min per 1,000 Btu/hr (0.034 m3/min per kW for all
appliances located within the space.  Each of the appliances served
shall be interlocked to the mechanical air supply system to prevent
appliance operation when the mechanical air supply system is not
in operation.  Where combustion air is provided by the building’s
mechanical ventilation system, the system shall provide the
specified combustion air rate in addition to the required
ventilation air.   
SUBSTANTIATION:  To recognize and provide minimum air flow
rates for mechanical air supply fans and systems used to supply
combustion and dilution air for gas appliances.  The current
NFGC recognizes mechanical air supply systems for several specific
equipment installations in Chapter 6.  And while the current code
would permit these systems under section 5.3.4 Specially
Engineered Installations, it provides no minimum performance
requirements.  The proposed language is modeled (but is not the
same) after section 706 in the 2000 International Mechanical Code.
The NFGC proposed minimum air supply requirement (0.35
feet3/min per 1,000 Btu/hr) is consistent with the 21 ft3 per 1,000
Btu input in the revised combustion air proposal to Section 5.3
being submitted by the American Gas Association.
COMMITTEE ACTION:  Accept in Principle.
Add new text as follows:
      5.3.5 Mechanical Combustion Air Supply. Where all combustion
air is provided by a mechanical air supply system, the combustion
air shall be supplied from outdoors at the minimum rate of 0.35
feet3/min per 1,000 Btu/hr (0.034 m3/min per kW for all
appliances located within the space.
  5.3.5.1 Where exhaust fans are installed, additional air shall be
provided to replace the exhausted air.
  5.3.5.2 Each of the appliances served shall be interlocked to the
mechanical air supply system to prevent main burner operation
where the mechanical air supply system is not in operation.
  5.3.5.3 Where combustion air is provided by the building’s
mechanical ventilation system, the system shall provide the
specified combustion air rate in addition to the required
ventilation air.   
COMMITTEE STATEMENT:  Accepted with editorial revisions.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP41)

54/Z223.1- 173 - (5.4.1(a), 5.5.7):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.4.1 General.
  (a)  “…      Where     If  enclosures are provided, each enclosure shall
permit …
  5.5.7 Sediment Trap.      Where     If a sediment trap is not incorporated
as a part of the gas utilization equipment, a sediment trap shall
be…”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP42)

54/Z223.1- 174 - (5.4.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.4.2 Installation of Equipment on Roofs.
  (b) Equipment shall be installed on a well-drained surface of the
roof. At least 6 ft (1.8 m) of clearance shall be available between
any part of the equipment and the edge of a roof or similar hazard,

or rigidly fixed rails, or guards   , parapets or other building
structures   at least 42 in. (1.1 m) in height shall be provided on the
exposed side.
  Exception: Parapets or other building structures at least 42 in.
(1.1 m) in height shall be permitted to be utilized in lieu of rails or
guards.
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions”  by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP154)
54/Z223.1- 175 - (5.4.3.1, 5.4.3.2, 5.4.3.3, 5.4.3.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber as follows:
  1.  5.4.3(a) as 5.4.3.1
  2.  5.4.3(b) as 5.4.3.2
  3.  5.4.3(c) as 5.4.3.3
  4.  5.4.3(d) as 5.4.3.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP43)
54/Z223.1- 176 - (5.4.3(c)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.4.3 Access to Equipment on Roofs.
  (c) “….At least 6 ft (1.8 m) of clearance shall be available
between the access opening and the edge of the roof or similar
hazard, or rigidly fixed rails or guards     a minimum of     at least  42 in.
(1.1 m) in height shall be provided on the exposed side  , ;     Where    
parapets or other building structures    are utilized in lieu of guards
or rails they shall be a minimum of    at least  42 in. (1.1 m) in height
shall be permitted to be utilized in lieu of guards or rails.”
SUBSTANTIATION:  Global editorial changes to replace “at least”
with “minimum of” and eliminate the phrase “permitted to be”
where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #30)
54/Z223.1- 177 - (5.5.1):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  5.5.1 Connecting Gas     Utilization    Equipment. Gas utilization
equipment shall be connected to the building piping in
compliance with 5.5.4   , 5.5.5, and/or 5.5.6    by one of the following:
  (3) Listed    flexible gas   connectors    in compliance with ANSI
Z21.24, Standard for Connectors for Gas Appliances.  The flexible
gas connectors shall be    used in accordance with the terms of their
listing that are completely in the same room as the equipment   , be
of adequate length, and be installed with all provided parts   .
  (4) Listed     non-metallic     gas hose connectors in accordance with
5.5.2.
SUBSTANTIATION:  Clarification and completeness of
requirement to make understanding and interpretation of
requirement easier.
COMMITTEE ACTION:  Reject.
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COMMITTEE STATEMENT:  The proposed text will not improve
clarity.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #6)
54/Z223.1- 178 - (5.5.1.2):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing
Company
RECOMMENDATION:  Revise as follows:
  (2) Semi rigid metallic tubing and metallic fittings      may be used
for connecting fixed appliances to the building gas supply piping
or CSST system.  The CSST must end with a termination outlet at
the building structure (floor wall or partition).  Semi rigid metallic
tubing for connecting stationary appliances to the building gas
supply piping or CSST system must be tested and approved to ANSI
Z21.24 Standard for Connectors For Gas Appliances.   Aluminum
alloy tubing shall not be used in exterior locations.
      Semi rigid metallic tubing and CSST may not be used for
connecting movable appliances to the supply piping system.
  CSST that is routed vertically downward from a ceiling, vertically
upward from a floor, or horizontally from a wall to an appliance
must be attached for support to at 24-inch increments to a
structural member that is connected to the ceiling and floor or to
the appliance at 24-inch increments for the entire exposed length
(length not contained within the walls, flow, or ceiling of the
structure) to protect it from damage.   
SUBSTANTIATION:  In addition to the reason stated in my
proposal to 2.6.3 (d)  (Log A5)
  Additionally, in the same reports, we are hearing that the CSST is
being routed across free space and either improperly supported or
not supported.  Instead, the installers are relying on the appliance
piping and drip leg to support the CSST.  This also presents a
“safety concern” since the CSST is free to be pulled thus highly
stressed at a bend point.  Repeated stressing due to severe bending
will cause work hardening of the stainless steel that will result in
fatigue failure and leakage.  With inadequate support, the metal
fatigue can occur much quicher with CSST than with flexible
appliance connectors because the CSST  does not have sufficient
flexibility in the corrugation design to withstand the bending and
torsion forces that a flexible gas connector can withstand.
Requiring that the CSST be anchored securely at the building
structure and over its entire length when traversing free spaces will
make it dramatically less prone to accidental damage.  Requiring
the addition of a structural member to support the CSST at the
point of the appliance drip leg will also reduce the potential for
accidental damage.
We recommend that the suggested revision be accepted to clarify
the requirement and to provide an adequate level of safety for
consumers.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  No technical substaination is
provided to justify that a safety concern exists.  The requirement
does not apply to CSST.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #7)
54/Z223.1- 179 - (5.5.1.3):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing
Company
RECOMMENDATION:  Revise as follows:
  (3) Listed connectors     complying with ANSI Z21.24 Standard for
Connectors For Gas Appliances    used in accordance with the terms
of their listing that are completely in the same room as the
equipment.       CST used to connect stationary appliances must be
tested and approved to ANSI Z21.24 Standard Connectors for Gas
Appliances.   
SUBSTANTIATION:  In addition to the reason stated in my
proposal to 5.5.1 2  (Log A6).

  Flexible gas connectors have been proven to be a very safe means
for connecting gas utilization appliances to the building gas supply.
The field reports indicate that contractors are installing appliances
with CSST instead of with a flexible gas connector.  There is a
tremendous difference in flexibility performance between a
connector and CSST; the CSST can not meet the flexibility
requirements of ANSI Z21.24.  This begs the question: “If a flexible
gas connector is required to meet a specific set of performance
requirements for an application, how can CSST be used in the
same application and not be required to meet the same set of
performance requirements”? Appliance connectors must withstand
a wide variety of conditions, withstand the installation by many
consumers and professional installers across the country, and must
withstand the unavoidable movement of the appliance after
installation for painting, cleaning, repair, wall papering, etc.  This
is why the high standards for flexibility performance.  Allowing a
device or material with liess flexibility performance for the same
application is incorrect and “UNSAFE”.  CSST must be restricted in
its application or be required to meet the performance
requirements of flexible gas connectors for the exact same
application.  The portion of the CSST that exists out of the wall,
floor, or ceiling and goes up to or into the appliance is the only
portion being called to the attention of this performance
requirement; not the portion routed within the building structure.
We recommend that the suggested revision be accepted to clarify
the requirement and to provide an adequate level of safety for
consumers.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  CSST is a tubing which is allowed by
the code, as are other tubing .
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #45)
54/Z223.1- 180 - (5.5.1(1)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  5.5.1 Connecting Gas Equipment. Gas utilization equipment shall
be connected to the building piping in compliance with 5.5.4 by
one of the following:
  (1) Rigid metallic pipe and fittings.      Where necessary to reduce
pipe size from the distribution pipe size to the appliance inlet size,
such reduction shall occur not greater than 36 inches from the
appliance inlet.   
SUBSTANTIATION:  Where rigid pipe is used as a connector, the
code fails to state where the distribution pipe ends and the
connector begins.  For example, 1 inch pipe is run to a boiler that
has 3/4 inch inlet.  Where should the transition form 1” to 3/4”
occur?  The 36-inch limit proposed is patterned from the limit for
flexible appliance connectors.  The pressure drop occurring in the
last 3 feet of pipe would be negligible.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The subject is covered in 5.5.4.  The
submitter provides no substantiation to justify the proposed 36 inch
limit.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #51)
54/Z223.1- 181 - (5.5.1(4) (New)):  Accept
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Add new text as follows:
     (4) CSST where installed in accordance with the manufacturer’s
instructions.   
SUBSTANTIATION:  CSST is allowed by the manufacturer and
ANSI LC-1 to directly connect to most non-moveable appliances
and should therefore be listed as an allowable means of
connection.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #31)
54/Z223.1- 182 - (5.5.2):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  5.5.2 Use of      Non-Metallic     Gas Hose Connectors. Listed gas hose
connectors shall be used in accordance with the terms of their
listing and as follows:
SUBSTANTIATION:  Clarify that requirement is for non-metallic,
not metallic.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposal would prohibit all gas
hoses with metal fittings.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP44)
54/Z223.1- 183 - (5.5.2(a), (b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.5.2 Use of Gas Hose Connectors.
  “(a) Indoor. Indoor gas hose connectors shall be permitted to be
used with     only to connect    laboratory, shop,    and    or ironing
equipment that  requir    ing    es mobility during operation...
  (b) Outdoor. Outdoor gas hose connectors shall be    are    
permitted to be used  to connect portable outdoor gas-fired
equipment....”.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP151)
54/Z223.1- 184 - (5.5.3.1, 5.5.3.2, 5.5.3.3, and 5.5.3.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 5.5.3 as follows:
  1.  5.5.3(a) as 5.5.3.1
  2.  5.5.3(b) as 5.5.3.2
  3.  5.5.3(c) as 5.5.3.3
  4.  5.5.3(d) as 5.5.3.4.
SUBSTANTIATION:  Revised to number subsidiary paragraphs.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP45)
54/Z223.1- 185 - (5.5.3(a), (b), (c)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.5.3 Connection of Portable and Mobile Industrial Gas
Equipment.
  (a)      Where     P     p    ortable industrial gas utilization equipment or
equipment requiring mobility or subject to vibration shall be
permitted to be    is     connected to the building gas piping system by
the use of     a     flexible hose   , the hose shall be     suitable and safe for the
conditions under which it can be used.
  (b)      Where     I   i   ndustrial gas utilization equipment requiring
mobility shall be permitted to be  is     connected to the rigid piping
by the use of swivel joints or couplings   , the swivel joints or
couplings shall be     that are suitable for the service required . Where

swivel joints or couplings are used,     and    only the minimum number
required shall be installed.
  (c)      Where    Iindustrial gas utilization equipment subject to
vibration shall be permitted to be    is     connected to the building
piping system by the use of all metal flexible connectors,    the
connectors shall be     suitable for the service required.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #32)
54/Z223.1- 186 - (5.5.4):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  5.5.4 Equipment Shutoff Valves and Connections. Gas utilization
equipment connected to a piping system shall have an accessible,
approved manual shutoff valve with a nondisplaceable valve
member    in compliance with ANSI Z21.15, Standard for Manually
Operated Gas Valves For Appliances, Appliance Connector Valves
and Hose End Valves,  or a listed gas convenience outlet    in
compliance with GAG 7-90, AGA Requirements for Gas
Convenience Outlets and Optional Enclosures,   installed within 6 ft
(1.8 m) of the equipment it serves. Where a    flexible metal gas   
connector     or non-metallic gas hose     is used, the valve shall be
installed upstream of the connector     or hose    . A union or flanged
connection shall be provided downstream from this valve to permit
removal of controls.
  Shutoff valves serving decorative gas appliances shall be permitted
to be installed in fireplaces if listed for such use.     Shutoff valves
installed in fireplaces or fireboxes shall be installed located near
the front of the appliance for accessibility and shall be shielded
from the fire and heat to accommodate safe operation without
causing injury (burn) to the skin or fire hazard to clothing.  
SUBSTANTIATION:  a. Clarification as to what standard the
valves should be approved to.
  b. Add new statement for user safety on valve location.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  No substantiation is provided to
justify the change.  The proposal would prohibit acceptable valves.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #93)
54/Z223.1- 187 - (5.5.4):  Reject
SUBMITTER:  Mr. Dana Moroz, Wolf Steel Ltd.
RECOMMENDATION:  Revise text as follows:
  5.5.4 Equipment Shutoff Valves and Connections. Gas utilization
equipment connected to a piping system shall have an accessible,
approved manual shutoff valve with a nondisplaceable valve
member, or a listed gas convenience outlet, installed within 6 ft
(1.8 m) of the equipment it serves. Where a connector is used, the
valve shall be installed upstream of the connector. A union or
flanged connection shall be provided downstream from this valve
to permit removal of controls.
  Shutoff valves serving decorative     or heater rated   gas appliances
shall be permitted to be installed in fireplaces if listed or such use
or within 50 ft. of the individual residential appliance that it serves
and shall be identified as to the appliance it serves by means of
either
  (i) a metal tag attached to the valve; or
  (ii) a clear legible sign displayed in a permanent manner adjacent
to the valve.   
SUBSTANTIATION:  The application of some gas fireplace
models limits their size and therefore little space is available for the
installation of a shutoff valve.  This is especially true of insert
models that are designed to be retrofitted into existing
woodburning fireplaces.  In these retrofit applications, even a listed
gas convenience outlet, installed within 6’ of the equipment it
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serves can be extremely difficult to install in a finished living area of
a residence.  This added element of the installation can cause
unnecessary expense to the homeowner and in some instances can
cause the installer to dismantle components within the fireplace in
order to fit a shutoff into it.
The Canadian Installation Code contained a similar requirement
some years ago but with the growing number of gas fireplaces
being installed the code was amended to address the logistics of
installing this decorative type of gas appliance into the living area of
the residence.  The location of a shutoff valve for the appliance in a
centralized location within the residence still achieves the intent
where the appliance as well as its individual gas line can be isolated
from the main supply line for service etc.
  While I represent a Canadian Gas Fireplace manufacturer, we do
distribute our products throughout the United States.  As the
Manager of Technical Services and Training over the years I have
listened to installers from the United States complain about the
difficulties that they experience in complying to the installation
code with not only our products but other gas fireplaces, as well.
This is the reason for my submitting this proposal.
  SECRETARY NOTE:  Also submitted was the B149.1-00 Code
page 67 containing section 5.18 Manual Shut-Off Valves coverage.
Available on file for review on request.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee is concerned that
the rule would apply only to certain appliances, which will lead to
code violations.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #102)
54/Z223.1- 188 - (5.5.4):  Reject
SUBMITTER:  Seth W. Mackay-Smith, UMAC, Incorporated
RECOMMENDATION:  Revise text as follows:
  5.5.4 Equipment Shutoff Valves and Connections. Gas utiliza-tion
equipment connected to a piping system shall have an acces-sible,
approved manual shutoff valve with a nondisplaceable valve
member, or a listed gas convenience outlet, installed within 6 ft
(1.8 m) of the equipment it serves. Where a connector is used, the
valve shall be installed upstream of the connector.      An excess flow
valve may be installed between the manual shutoff valve and the
connector.    A union or flanged connection shall be provided
downstream from this     the manual shutoff    valve to permit removal
of controls.
  Shutoff valves serving decorative gas appliances shall be per-mitted
to be installed in fireplaces if listed for such use.

SUBSTANTIATION:  As you may know, low pressure excess flow
valves are available for installation at the gas appliance.  These
afford added safety and protection against accidental breaks that
may occur at the tubing or flexible hosing connector installed after
the manual shut-off valve.  These breaks may occur as a result of
movement of the appliance by the building occupant, a third-party
contractor, or forces of nature.  Given this added safety, it is our
proposal that the proposed language be inserted into 5.5.4.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The code does not prohibit what is
proposed.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #33)
54/Z223.1- 189 - (5.5.5):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  5.5.5 Quick-Disconnect Devices. Gas utilization equipment
connectors     complying with ANSI Z21.69, Standard for Connectors
for Movable Gas Appliances,    shall be permitted to be connected to
the building piping by means of a listed quick-disconnect device
complying with ANSI Z21.41, Standard for Quick-Disconnect
Devices For Use with Gas Fuel Appliances   and, where installed
indoors, an approved manual shutoff valve with a nondisplaceable

valve member    in compliance with ANSI Z21.15, Standard for
Manually Operated Gas Valves For Appliances, Appliance
Connector Valves and Hose End Valves     shall be installed upstream
of the quick-disconnect device.
SUBSTANTIATION:  Clarify as to what standard the respective
items should be listed/approved to.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The requirement is consistent with
most requirements for listing in the Code.  No reason is provided
to limit listing to the recommended standards.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP47)
54/Z223.1- 190 - (5.5.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  5.5.5 Quick-Disconnect Devices.     Quick disconnect devices   Gas
utilization equipment     used to    connectors shall be permitted to be
connected      equipment  to the building piping    shall be    by means of a
listed   .    quick-disconnect device and,       W     where installed indoors, an
approved manual shutoff valve with a nondisplaceable valve
member shall be installed upstream of the quick-disconnect device.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #34)
54/Z223.1- 191 - (5.5.6):  Reject
SUBMITTER:  Richard Sekerchak, Dormont Manufacturing Co.
RECOMMENDATION:  Revise text as follows:
  5.5.6* Gas Convenience Outlets. Gas utilization equipment shall
be permitted to be connected to the building piping by means of a
listed gas convenience outlet    in compliance with AGA 7-90, A.G.A.
Requirement For Gas Convenience Outlets and Optional
Enclosures,    in conjunction with a listed    flexible metal gas  
appliance connector    complying with ANSI Z21.69, Standard for
Connectors for Movable Gas Appliances,    used in accordance with
the terms of their listings.
SUBSTANTIATION:  Clarify as to what standard the respective
items should be listed/approved to.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The requirement is consistent with
most requirements for listing in the Code.  No reason is provided
to limit listing to the recommended standards.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #110)
54/Z223.1- 192 - (Chapter 6, 6.29.1):  Reject
SUBMITTER:  Elbert D. Stillwaggon, H. R. Weaver Co. Inc
RECOMMENDATION:  Revise text by adding new requirements
for the marking of water heaters and their shipping containers as
follows:
  Chapter 6 Installation    and Requirements    of Specific Equipment
  6.29 Water Heaters
  [Add a new paragraph 6.29.1 and renumber the existing
paragraph]
     6.29.1 Marking. Listed water heaters and their shipping containers
shall be marked to clearly express the intent of one of the
following:
  (a) Not for installation in manufactured homes.
  (b) For installation in the living space of a manufactured home.
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  (c) For installation in a compartment of a manufactured home
designed for a gas water heater.   
SUBSTANTIATION:  1. The potential for a fire or carbon
monoxide hazard is created when conventional water heaters are
installed in the living area of manufactured homes. Manufactured
homes are not constructed to provide the air infiltration necessary
to support the needs of an appliance using indoor air for
combustion.
  2. Although manufactured home standards for newly constructed
units require fuel-burning appliances to utilize only outdoor air for
combustion, the problem this proposal addresses relates to
replacement water heaters.
  3. Homeowners or unqualified personnel do many of these
installations. Sales clerks (e.g. at discount and warehouse supply
stores, etc.) are often insufficiently trained to recommend the
proper equipment. The proposed markings on the water heaters
and shipping containers will help alert sales personnel and
customers of water heater recommendations at the point of sale.
  4. This proposal will help match the proper water heater to the
proper application. ANSI Z21.10 standards for water heaters
contain different construction and performance requirements for
the safe use of water heaters in conventional installations or
manufactured home installations. The standards require designs
that do not utilize the limited air in the living space of a
manufactured home for combustion and dilution air. The Z21.10
standards require markings on water heaters for manufactured
homes. They do not require markings, either on the units
themselves or the shipping containers, to indicate that
conventional water heaters should not be installed in manufactured
homes. This failure to apply such markings unintentionally
condones the dangerous practice of installing conventional water
heaters in manufactured homes.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed labeling requirement
for shipping containers is outside of the Scope of the National Fuel
Gas Code.  The committee agrees that a problem exists, and
recommends that the proponent address his concerns to the ANSI
Z21/83 committee.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP345)
54/Z223.1- 193 - (6.1(c) (New)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add new text:
  6.1 General.
      (c) Where the room size in comparison with the size of the
equipment is to be calculated, the total volume of the appliance is
determined from exterior dimensions and is to include fan
compartments and burner vestibules, where used. Where the actual
ceiling height of a room is greater than 8 ft (2.4 m), the volume of
the room is figured on the basis of a ceiling height of 8 ft (2.4 m).   
SUBSTANTIATION:  To relocate necessary mandatory provisions
from the definition for “Room Large In Comparison with Size of
Equipment” which was revised to eliminate these mandatory
provisions.  See Committee Proposal 54-49 (Log #CP341).
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #62)
54/Z223.1- 194 - (6.1(c), Exception No. 1 and No. 2 (New),
6.29.1):  Accept in Principle
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  6.1 General.
      (c) Appliances shall not be installed in bathrooms, bedrooms, or
any occupied rooms normally kept closed.
  Exception No. 1: Direct-vent appliances.
  Exception No. 2: Appliances shall be permitted to be installed in
a closet located in a bathroom or bedroom where the closet has a

weather-stripped solid door with a self-closing device and where all
combustion air is obtained from the outdoors.   
  6.29.1 Prohibited Installations.
  (a) Water heaters shall not be installed in bathrooms, bedrooms,
or any occupied rooms normally kept closed.
  Exception No. 1: Direct-vent water heaters.
  Exception No. 2: Water heaters shall be permitted to be installed
in a closet located in a bathroom or bedroom where the closet has
a weather-stripped solid door with a self-closing device and where
all combustion air is obtained from the outdoors.
  (     (a)    (b)  Single-faucet automatic instantaneous water heaters, as
permitted under 7.2.2 in addition to (a), shall not be installed in
kitchen sections of light housekeeping rooms or rooms used by
transients.
  (     (b)     (c) See 5.1.8 for flammable vapors.
SUBSTANTIATION:  There is no reason for this text to apply only
to water heaters.  It is an equally valid concern for any fuel-fired
appliance.  If there is a hazard relative to water heaters in such
rooms, than there is  a similar hazard relative to furnaces, boilers,
etc.
COMMITTEE ACTION:  Accept in Principle.
  Revise text:
  6.3 Central Heating Boilers and Furnaces.
     6.3.1  Location.
  a) Central heating furnace and low-pressure boiler installations in
bedrooms or bathrooms shall comply with one of the following:
  (1) Central heating furnaces and low-pressure boilers shall be
installed in a closet located in the bedroom or bathroom, the
closet shall have a weather-stripped solid door with a self-closing
devise, and all combustion air shall be obtained from the
outdoors.
  (2) Central heating furnaces and low-pressure boilers shall be of
the direct vent type. 
6.3.1    2  Clearance
  Remainder of section is unchanged.
  6.29.1 Prohibited Installations.
  (a) Water heaters shall not be installed in bathrooms, bed-rooms,
or any occupied rooms normally kept closed.
  Exception No. 1: Direct-vent water heaters.
  Exception No. 2: Water heaters shall be permitted to be installed
in a closet located in a bathroom or bedroom where the closet has
a weather-stripped solid door with a self-closing device and where
all combustion air is obtained from the outdoors.
  (b) Single-faucet automatic instantaneous water heaters, as
permitted under 7.2.2 in addition to (a), shall not be installed in
kitchen sections of light housekeeping rooms or rooms used by
transients.
  (c) See 5.1.8 for flammable vapors.
  6.29.2    1    Location.
     6.29.1.1 Water heater installations in bedrooms and bathrooms
shall comply with one of the following:
  (a) Water heater shall be installed in a closet equipped with a
weather-stripped door with a self-closing device, and all
combustion air shall be obtained from the outdoors in accordance
with 5.3.3.
  (b) Water heater shall be of the direct vent type.
  6.29.1.2      Water heaters of other than the direct-vent type shall be
located as close as practical to the chimney or gas vent.
COMMITTEE STATEMENT:  The intent of the proposal is
accomplished in the revised text.
  Reference to section 5.1.8 is deleted as it not needed.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP314)
54/Z223.1- 195 - (6.2.2, 1.7, 6.2.3, Table 6.2.3a, 6.2.5, 6.3.1, 6.3.6,
7.3.6):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add New Definition as follows:
     Furnace Plenum.  A compartment or chamber that is supplied
with the furnace or constructed of ductwork that is attached to the
inlet or outlet of a furnace or air handling unit and has one or
more circulating air ducts connected to it.   
  6.2.2
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  (e) Where the    furnace     plenum is adjacent to plaster on metal lath
or noncombustible material attached to combustible material, the
clearance shall be measured to the surface of the plaster or other
noncombustible finish where the clearance specified is 2 in. (50
mm) or less.
  (f) Listed air-conditioning equipment shall have the clearance
from supply ducts within 3 ft (0.9 m) of the    furnace    plenum be not
less than that specified from the    furnace     plenum.  No clearance is
necessary beyond this distance.
  Table 6.2.3a:  Change “Plenum” to “Furnace Plenum”
  6.2.5    Furnace     Plenums and Air Ducts. A     furnace    plenum
supplied as a part of the air-conditioning equipment shall be
installed in accordance with the manufacturer’s instructions.
Where a    furnace     plenum is not supplied with the equipment, any
fabrication and installation instructions provided by the
manufacturer shall be followed. The method of connecting supply
and return ducts shall facilitate proper circulation of air.
  6.3.1
  (f) Where the    furnace     plenum is adjacent to plaster on metal lath
or noncombustible material attached to combustible material, the
clearance shall be measured to the surface of the plaster or other
noncombustible finish where the clearance specified is 2 in. (50
mm) or less.
  (h) Listed central heating furnaces shall have the clearance from
supply ducts within 3 ft (0.9 m) of the    furnace     plenum be not less
than that specified from the    furnace     plenum.  No clearance is
necessary beyond this distance.
  (i) Unlisted central heating furnace with temperature limit
controls that cannot be set higher than 250°F (121°C) shall have
the clearance from supply duct with 6 ft (1.8 m) of the    furnace    
plenum be not less than 6 in. (150 mm). No clearance is necessary
beyond this distance.
  (j) Central heating furnaces other than those listed in 6.3.1 (h) or
(i) shall have clearances from the supply ducts of not less than 18
in (0.46 m) from the    furnace     plenum for the first 3 ft (0.9 m), then
6 in. (150 mm) for the next 3 ft (0.9 m) and 1 in. (25 mm) beyond
6 ft (1.8 m).
  6.3.6    Furnace     Plenums and Air Ducts.
  (a)     Furnace p    Plenums and air ducts shall be installed in
accordance with NFPA 90A, Standard for the Installation of Air
Conditioning and Ventilating Systems, or NFPA 90B, Standard for
the Installation of Warm Air Heating and Air Conditioning
Systems.
  (b) A    furnace     plenum supplied as a part of a furnace shall be
installed in accordance with the manufacturer’s instructions.
  (c) *Where a    furnace     plenum is not supplied with the furnace,
any fabrication and installation instructions provided by the
manufacturer shall be followed. The method of connecting supply
and return ducts shall facilitate proper circulation of air.
  7.3.6 Circulating Air Ducts and     Furnace     Plenums. No portion of a
venting system shall extend into or pass through any circulating air
duct or    furnace     plenum.
SUBSTANTIATION:  A new definition is added and sections of
the Code are revised to separate the use of plenum as part of a
furnace and plenum as building construction.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP155)
54/Z223.1- 196 - (6.2.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  Clearances for Indoor Installation.  The installation of air-
conditioning equipment shall comply with the following
requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP50)
54/Z223.1- 197 - (Table 6.2.3(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  Table 6.2.3(b) Reduction of Clearances with Specified Forms of
Protection
  6. If       Where    a wall protector is mounted on a single flat wall away
from corners  it shall have a minimum 1-in (25-mm) air gap.   ,      To
provide    adequate  air circulation    ,    shall be permitted to be provided
by leaving only  the bottom and top edges, or only the side and top
edges  , or all edges shall be left  open with at least a 1-in. (25-mm)
air gap.
  11. Listed single-wall connectors shall be permitted to be installed
in accordance with the terms of their listing and the manufacturer’s
instructions.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #107)
54/Z223.1- 198 - (6-3, 6.3.1):  Reject
SUBMITTER:  Robert S.  Blackwell , Independent Propane Co.
RECOMMENDATION:  Revise text to add design requirements for
central furnaces and their shipping containers as follows:
  Chapter 6 Installation    and Requirements    of Specific Equipment
  6.3 Central Heating Boilers and Furnaces
  [Add a new paragraph 6.3.1 and renumber existing paragraphs]
     6.3.1 High Altitude.
  (a) Listed central furnaces and their shipping containers shall be
labeled to indicate whether or not they are recommended by the
manufacturer for use at altitudes over 2000 ft. above sea level.
  (b) Equipment recommended by the manufacturer for use at
altitudes over 2000 ft. above sea level shall be accompanied by
installation instructions which:
(1) include a table or figure  that describes the recommended
equipment ratings for altitudes between 2000 ft. and 12,000 ft.
above sea level, and;
(2) describe the manufacturer’s recommended adjustments
and/or modifications, if any.   
SUBSTANTIATION:  1. Operation of some appliances at  high
altitudes can increase emissions due to burner design, combustion
chamber volume, exhaust design, etc.
  2. A known Btu rating at high altitudes will be helpful to building
designers when they are sizing equipment.
  3. Instructions for modifications and/or adjustments at high
altitudes should reduce unintended consequences due to
tampering. Installation personnel will have direct access to the
correct method for installing equipment at high altitudes.
  4. Customer satisfaction will be increased because burners and
flow sensors will operate more reliably.
  5. The single rule of 4 percent per 1000 feet above sea level (see
paragraph 8.1.2.) is no longer appropriate for modern designs with
combustion air blowers, exhaust blowers, negative pressure
regulators, and condensing heat exchangers.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed labeling requirement
for shipping containers is outside of the Scope of the National Fuel
Gas Code.  The committee agrees that a problem exists, and
recommends that the proponent address his concerns to the ANSI
Z21/83 committee.  The committee is advised that there is a
research project being considered by ASHRAE on subject, which
will make recommendations to the ANSI Z21.47 Furnace
Committee.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP156)
54/Z223.1- 199 - (6.3.1.1, 6.3.1.2, 6.3.1.3, 6.3.1.4, 6.1.3.5, 6.1.3.6,
6.1.3.7, 6.1.3.8, 6.1.3.9, 6.1.3.10):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.3.1 as follows:
  1.  6.3.1(a) as 6.3.1.1
  2.  6.3.1(b) as 6.3.1.2
  3.  6.3.1(c) as 6.3.1.3
  4.  6.3.1(d) as 6.3.1.4
  5.  6.3.1(e) as 6.3.1.5
  6.  6.3.1(f) as 6.3.1.6
  7.  6.3.1(g) as 6.3.1.7
  8.  6.3.1(h) as 6.3.1.8
  9.  6.3.1(i) as 6.3.1.9
  10.  6.3.1(j) as 6.3.1.10.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP157)
54/Z223.1- 200 - (6.3.6.1, 6.3.6.2, 6.3.6.3, 6.3.6.4 and A.6.3.6.3):
Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.3.6 as follows:
  1.  6.3.6(a) as 6.3.6.1
  2.  6.3.6(b) as 6.3.6.2
  3.  6.3.6(c) as 6.3.6.3 and the NOTE as A-6.3.6.3
  4.  6.3.6(d) as 6.3.6.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP158)
54/Z223.1- 201 - (6.3.7):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  6.3.7  Refrigeration Coils.  The installation of refrigeration coils
shall comply with the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP159)
54/Z223.1- 202 - (6.3.8.1 and 6.3.8.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.3.8 as follows:
  1.  6.3.8(a) as 6.3.8.1
  2.  6.3.8(b) as 6.3.8.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP160)
54/Z223.1- 203 - (6.4.1):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  Clearance.  The installation of clothes dryers shall comply with
the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP52)
54/Z223.1- 204 - (6.4.1(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.4.1 Clearance.
  (a) Listed Type 1 clothes dryers shall be installed with a
minimum clearance of 6 in. (150 mm) from adjacent combustible
material    .   , except that      C     clothes dryers listed for installation at
reduced     lesser clearances shall be permitted to be installed in
accordance with their listing. Type 1 clothes dryers installed in
closets shall be specifically listed for such installation.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP161)
54/Z223.1- 205 - (6.4.2.1 and 6.4.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.4.2 as follows:
  1.  6.4.2(a) as 6.4.2.1
  2.  6.4.2(b) as 6.4.2.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP162)
54/Z223.1- 206 - (6.4.3.1 and 6.4.3.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.4.3 as follows:
  1.  6.4.3(a) as 6.4.3.1
  2.  6.4.3(b) as 6.4.3.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP163)
54/Z223.1- 207 - (6.4.4.1, 6.4.4.2 ):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.4.4 as follows:
  1.  6.4.4(a) as 6.4.4.1
  2.  6.4.4(b) as 6.4.4.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #92)
54/Z223.1- 208 - (6.4.4(c) (New)):  Accept in Principle
SUBMITTER:  Gary D. Thibeault , Association of Home Appliance
Manufacturers (AHAM)
RECOMMENDATION:  Add new text as follows:
  6.4.4 Exhaust Ducts for Type 1 Clothes Dryers.
      (c) Exhaust and transition ducts shall not be constructed of
coiled-wire foil or plastic material.  Exhaust and transition ducts
shall be installed in accordance with the clothes dryer
manufacturer’s installation instructions.   
SUBSTANTIATION:  Presently, the Code does not contain
material requirements for exhaust and transition ducts used with
Type I clothes dryers.  Without specific requirements, clothes dryer
manufacturers are concerned that inadequate materials will be
used for clothes dryer ducts.  Coiled-wire foil or plastic ducting is
much more susceptible to damage (e.g., abnormal bending or
crushing) during installation of the duct and placement of the
clothes dryer.  Damaged or crushed ducts can reduce airflow
through the duct system and clothes dryer.  Reduced airflow can
result in the clothes dryer cycling on its back-up safety devices.
COMMITTEE ACTION:  Accept in Principle.
  Revise text:
  6.4.4 Exhaust Ducts for Type 1 Clothes Dryers.
      (c) Exhaust ducts shall be constructed of rigid metallic material.
Transition ducts used to connect the dryer to the exhaust duct shall
be listed for that application or installed in accordance with the
clothes dryer manufacturer’s installation instructions.  
COMMITTEE STATEMENT:  The committee proposal provides
the necessary level of safety and is consistent with existing
installation practices.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP164)
54/Z223.1- 209 - (6.4.5.1, 6.4.5.2, 6.4.5.3, 6.4.5.4, 6.4.5.5 and
6.4.6.6):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.4.5 as follows:
  1.  6.4.5(a) as 6.4.5.1
  2.  6.4.5(b) as 6.4.5.2
  3.  6.4.5(c) as 6.4.5.3
  4.  6.4.5(d) as 6.4.5.4
  5.  6.4.5(e) as 6.4.5.5
  6.  6.4.5(f) as 6.4.5.6.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP53)
54/Z223.1- 210 - (6.4.5(d)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.4.5 Exhaust Ducts for Type 2 Clothes Dryers.
  (d) Exhaust ducts for Type 2 clothes dryers shall have a     be
installed with a minimum     clearance of at least  6 in. (150 mm) to
from adjacent    combustible material.  Exception:      Where e   Exhaust
ducts for Type 2 clothes dryers shall be permitted to be     are   
installed with reduced clearances  ,  to    the adjacent    combustible
material ,    shall be     provided the combustible material is  protected    in
accordance with     as described in Table 6.2.3(b).
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be”, eliminate “exceptions” by incorporating
them into the body of the section, and replace “at least” with
“minimum”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP315)
54/Z223.1- 211 - (6.5.6, 7.5.8):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  6.5.6 Combustion Air Ducts.
     (6) The remaining space surrounding a chimney liner, gas vent,
special gas vent, or plastic piping installed within a masonry
chimney flue shall not be used to supply combustion air.   
SUBSTANTIATION:  To minimize the potential for introducing
combustion products into the combustion air stream.  Similar
language is being added to section 7. 5.8. [See Committee Proposal
54-304 (Log #CP318)].
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP316)
54/Z223.1- 212 - (6.6.2(2) (New)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.6.2 Installation. A decorative appliance for installation in a
vented fireplace shall be installed only in a vented fireplace having
a working chimney flue and constructed of noncombustible
materials. These appliances shall not be thermostatically
controlled.
  (1) A listed decorative appliance for installation in a vented
fireplace shall be installed in accordance with its listing and the
manufacturer’s instructions.
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      (2) A decorative appliance for installation in a vented fireplace
where installed in a manufactured home shall be listed for
installation in manufactured homes.  The appliance shall have its
burner/grate assembly permanently attached to the fireplace.   
  (2)     (3)     An unlisted decorative appliance for installation in a
vented fireplace shall be installed in a fireplace having a permanent
free opening, based on appliance input rating and chimney height,
equal to or greater than that specified in Table 6.6.2.
SUBSTANTIATION:  The proposed coverage reflect proposed
revisions to the Z21.60 standard for decorative appliances.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #154)
54/Z223.1- 213 - (6.7.1, 6.7.2):  Reject
SUBMITTER:  Donald MacBride , East Ohio Gas
RECOMMENDATION:  Revise text as follows:
  6.7.1 Prohibited Installations. Vented     decorative appliances     gas
fireplaces shall not be installed in bathrooms or bedrooms unless
the appliance is listed, and the bedroom or bathroom is an
unconfined space.  (See 5.3.2 and Section 1.7, Definitions.)
Exception: Direct-vent gas fireplaces     decorative appliances   .
NOTE: For information on vented     decorative appliances     gas
fireplaces, see Vented      Decorative Gas Appliances    Gas Fireplaces ,
ANSI Z21.50.
  6.7.2 Installation.
  (a) Listed vented     decorative appliances     gas fireplaces shall be
installed in accordance with their listing and the manufacturers’
instructions. They shall be permitted to be installed in or attached
to combustible material where so listed.
  (b) Unlisted vented     decorative appliances     gas fireplaces shall not
be installed in or attached to combustible material. They shall have
a clearance at the sides and rear of not less than 18 in. (46 cm).
Combustible floors under unlisted vented     decorative appliances     gas
fireplaces shall be protected in an approved manner.  Unlisted
appliances of other than the direct vent type shall be equipped with
a draft hood and shall be properly vented in accordance with
Chapter 7.
SUBSTANTIATION:  Why is the term “Decorative Appliance”
proposed to be eliminated?  Eliminating the term “Decorative
Appliance” makes the code even more vague than it already is, and
in my opinion opens the door for using the decorative appliance
for heating or something other than aesthetics.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proper term is Vented Gas
Fireplaces.  The change in the previous edition was to be
consistent with the title of the revised Z21 standard.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP54)
54/Z223.1- 214 - (6.7.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.7.2 Installation.
  (a) Listed vented gas fireplaces shall be installed in accordance
with their listing and the manufacturers’ instructions .    and where    
They shall be permitted to be  installed in or attached to
combustible material    shall be specifically     where so listed    for such
installation    .
  (b) Unlisted vented gas fireplaces shall not be installed in or
attached to combustible material. They shall have a clearance at
the sides and rear of not less than 18 in. (460 mm). Combustible
floors under unlisted vented gas fireplaces shall be protected in an
approved manner. Unlisted appliances of other than the direct vent
type shall be equipped with a draft hood and shall be properly
vented in accordance with Chapter 7. Exception: Appliances  that
use     that make use of metal, asbestos, or ceramic material to direct
radiation to the front of the appliance shall have a clearance of 36
in. (910 mm) in front and, if constructed with a double back of

metal or ceramic, shall be permitted to be installed with a
minimum     clearance of 18 in. (460 mm) at the sides and 12 in. (300
mm) at the rear.
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” and eliminate “exceptions” by rewritting
the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP165)
54/Z223.1- 215 - (6.7.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Add text to read as follows:
  Installation.  The installation of gas fireplaces, vented, shall meet
the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #86)
54/Z223.1- 216 - (6.8, 6.9):  Accept in Principle
SUBMITTER:  Gary L. Potter, Sr. , Working Group for Joint
83/CSA Heavy Duty Heater Subcommittee
RECOMMENDATION:  Delete existing coverage for 6.8 and 6.9
and replace with new 6.8 and 6.9 coverage as follows:
    6.8  Non-Recirculating Direct Gas-Fired Industrial Air Heaters.
  6.8.1  Application.  Direct gas-fired industrial air heaters of the
non-recirculating type shall be designed certified to be in
compliance with the Standard for Non-Recirculating Direct Gas-   
Fired Industrial Air Heaters, ANSI Z83.4/CSA 3.7-M99.  Unlisted
direct gas-fired industrial air heaters of the non-recirculating type
shall not be installed.
  6.8.2  Prohibited Installations.
  (a)  Non-recirculating direct gas-fired industrial air heaters shall
not serve any area containing sleeping quarters.
  (b)  Non-recirculating direct gas-fired industrial air heaters shall
not recirculate room air.
  6.8.3  Installation.
  (a)  Non-recirculating direct gas-fired industrial air heaters shall
be installed in accordance with the manufacturer’s instructions.
  (b)  Non-recirculating direct gas-fired industrial air heaters shall
be installed only in industrial or commercial occupancies.
  (c)  Non-recirculating direct gas-fired industrial air heaters shall
be permitted to provide fresh air ventilation.
  (d)  Non-Recirculating Direct Gas-fired Industrial Air Heaters
shall be provided with access for removal of burners; replacement
of motors, controls, filters and other working parts; and for
adjustment and lubrication of parts requiring maintenance.
  6.8.4  Clearance from Combustible Materials. Non-recirculating
direct gas-fired industrial air heaters shall be installed with a
clearance from combustible materials of not less than that shown
on the rating plate and the manufacturer’s instructions.
  6.8.5  Air Supply.  All air to the non-recirculating direct gas-fired
industrial air heater shall be ducted directly from outdoors.  If
outside air dampers or closing louvers are used, they shall be
verified to be in the open position prior to main burner operation.
  6.8.6  Atmospheric Vents or Gas Reliefs or Bleeds. Non-   
recirculating direct gas-fired industrial air heaters with valve train
components equipped with atmospheric vents, gas reliefs or bleeds
shall have their vent lines, gas reliefs or bleeds lead to a safe point
outdoors.
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Means shall be employed on these lines to prevent water from
entering  and to prevent blockage from insects and foreign matter.
An atmospheric vent line shall not be required to be provided on a
valve train component equipped with a listed vent limiter.
  6.8.7  Relief Openings.  The design of the installation shall
include adequate provisions to permit the non-recirculating direct
gas-fired industrial air heater to operate at its rated airflow without
over-pressurizing the space served by the heater by taking into
account the structure’s designed infiltration rate, properly designed
relief openings or an interlocked powered exhaust system, or a
combination of these methods.
  (a)  The structure’s designed infiltration rate and the size of relief
opening(s) shall be determined by approved engineering methods.
  (b)  Relief openings shall be permitted to be louvers or
counterbalanced gravity dampers.  Motorized dampers or closeable
louvers shall be permitted to be used, provided they are verified to
be in their open position prior to main burner operation.
  6.8.8  Purging.  Inlet ducting, when used, shall be purged with at
least four air changes prior to an ignition attempt.
  6.9  Recirculating Direct Gas-Fired Industrial Air Heaters.
  6.9.1  Application.  Direct gas-fired industrial air heaters of the
recirculating type shall be designed certified to be in compliance
with the Standard for Recirculating Direct Gas-Fired Industrial Air
Heaters, ANSI Z83.18.  Unlisted direct gas-fired industrial air
heaters of the recirculating type shall not be installed.
  6.9.2  Prohibited Installations.
  (a)  Recirculating direct gas-fired industrial air heaters shall not
serve any area containing sleeping quarters.
  (b)  Recirculating direct gas-fired industrial air heaters shall not
recirculate room air in buildings that contain flammable solids,
liquids, or gases, explosive materials, or substances that can
become toxic when exposed to flame or heat.
  6.9.3  Installation.
  (a)  Recirculating direct gas-fired industrial air heaters shall be
installed in accordance with the manufacturer’s instructions.
  (b)  Recirculating direct gas-fired industrial air heaters shall be
installed only in industrial or commercial occupancies.
  (c)  Recirculating direct gas-fired industrial air heaters shall be
permitted to provide fresh air ventilation only for the amount that
exceeds the minimum ventilation air specified on the heater’s
rating plate to maintain the combustion level created by the heater
in the space being served by the heater below 25 ppm for carbon
monoxide, 3 ppm for nitrogen dioxide and 5000 ppm for carbon
dioxide.  If gas-powered fork trucks or other fossil fueled
equipment are utilized in the conditioned space, additional
ventilation requirements for the facility must be addressed
separately.
  (d)  Recirculating Direct Gas-Fired Industrial Air Heaters shall
be provided with access for removal of burners; replacement of
motors, controls, filters and other working parts; and for
adjustment and lubrication of parts requiring maintenance.
  6.9.4  Clearance from Combustible Materials.  Recirculating
direct gas-fired industrial air heaters shall be installed with a
clearance from combustible materials of not less than that shown
on the rating plate and the manufacturer’s instructions.
  6.9.5  Air Supply.  Ventilation air to the recirculating direct gas-   
fired industrial air heater shall be ducted directly from outdoors.
Air to the recirculating direct gas-fired industrial air heater in
excess of the minimum ventilation air specified on the heater’s
rating plate shall be taken from the building, ducted directly from
outdoors, or a combination of both.  If outside air dampers or
closing louvers are used, they shall be verified to be in the open
position prior to main burner operation.
  6.9.6  Atmospheric Vents or Gas Reliefs or Bleeds.  Recirculating
direct gas-fired industrial air heaters with valve train components
equipped with atmospheric vents, gas reliefs or bleeds shall have
their vent lines, gas reliefs or bleeds lead to a safe point outdoors.
Means shall be employed on these lines to prevent water from
entering  and to prevent blockage from insects and foreign matter.
An atmospheric vent line shall not be required to be provided on a
valve train component equipped with a listed vent limiter.
  6.9.7  Relief Openings.  The design of the installation shall
include adequate provisions to permit the recirculating direct gas-   
fired industrial air heater to operate at its rated airflow without

over-pressurizing the space served by the heater by taking into
account the structure’s designed infiltration rate, properly designed
relief openings or an interlocked powered exhaust system, or a
combination of these methods.
  (a)  The structure’s designed infiltration rate and the size of relief
opening(s) shall be determined by approved engineering methods.
(b)  Relief openings shall be permitted to be louvers or
counterbalanced gravity dampers.  Motorized dampers or closeable
louvers shall be permitted to be used, provided they are verified to
be in their open position prior to main burner operation.
  6.9.8 Purging.  Inlet ducting, when used, shall be purged with at
least four air changes prior to an ignition attempt.
SUBSTANTIATION:  As part of the harmonization effort between
Canada and the United States, five existing standards (ANSI Z83.4
for Direct Gas-Fired Make-Up Air Heaters, ANSI Z83.17 for Direct
Gas-Fired Door Heaters, ANSI Z83.18 for Direct Gas-Fired
Industrial Air Heaters, CAN1-3.7 for Non-Recirculating Direct Gas-
Fired Make-Up Air Heaters, and CAN1-3.12 for Direct Gas-Fired
Door Heaters) were combined into two standards (ANSI
Z83.4/CSA-3.7 for Non-Recirculating Direct Gas-Fired Industrial
Air Heaters and ANSI Z83.18 for Recirculating Direct Gas Fired
Industrial Air Heaters).
  Since Canada did not permit installation of recirculating type
heaters, the standard for recirculating heaters was submitted as an
U.S. only standard.
  In September of 1999, ANSI adopted the Standard for Non-
Recirculating Direct Gas-Fired Industrial Air Heaters and in June
of 2000, ANSI adopted the Standard for Recirculating Direct Gas-
Fired Industrial Air Heaters.  The certifying agencies have
established an effective date of January 1, 2002 for all
manufacturers of these appliances to have their heaters re-certified
to the new standards.  Heaters which have been certified to the
previous standards will not be permitted to continued to utilize the
certification label after the effective date.
  During the development of these standards, it was also
determined that the long standing and established ventilation rate
for heaters which recirculate room air (4 cfm per 1000 Btu/hr and
as shown in the existing provision of 6.9.5.(a).) was technically
flawed and that the primary relationship with respect to the
potential buildup of combustion products in the space is tied to
the percentage of outside ventilation air supplied to dilute the
combustion products generated by the heater.
COMMITTEE ACTION:  Accept in Principle.
  Delete existing coverage for 6.8 and 6.9 and replace with new 6.8
and 6.9 coverage as follows:
  6.8  Non-Recirculating Direct Gas-Fired Industrial Air Heaters.
  6.8.1  Application.  Direct gas-fired industrial air heaters of the
non-recirculating type shall be listed.
  6.8.2  Prohibited Installations.
  (a)  Non-recirculating direct gas-fired industrial air heaters shall
not serve any area containing sleeping quarters.
  (b)  Non-recirculating direct gas-fired industrial air heaters shall
not recirculate room air.
  6.8.3  Installation.
  (a)  Non-recirculating direct gas-fired industrial air heaters shall
be installed in accordance with the manufacturer's instructions.
  (b)  Non-recirculating direct gas-fired industrial air heaters shall
be installed only in industrial or commercial occupancies.
  (c)  Non-recirculating direct gas-fired industrial air heaters shall
be permitted to provide fresh air ventilation.
  (d)  Non-Recirculating Direct Gas-fired Industrial Air Heaters
shall be provided with access for removal of burners; replacement
of motors, controls, filters and other working parts; and for
adjustment and lubrication of parts requiring maintenance.   
   6.8.4  Clearance from Combustible Materials. Non-recirculating
direct gas-fired industrial air heaters shall be installed with a
clearance from combustible materials of not less than that shown
on the rating plate and the manufacturer's instructions.
  6.8.5  Air Supply.  All air to the non-recirculating direct gas-fired
industrial air heater shall be ducted directly from outdoors.  If
outside air dampers or closing louvers are used, they shall be
verified to be in the open position prior to main burner operation.
  6.8.6  Atmospheric Vents or Gas Reliefs or Bleeds. Non-   
recirculating direct gas-fired industrial air heaters with valve train
components equipped with atmospheric vents, gas reliefs or bleeds
shall have their vent lines, gas reliefs or bleeds lead to a safe point
outdoors.
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  Means shall be employed on these lines to prevent water from
entering  and to prevent blockage from insects and foreign matter.
An atmospheric vent line shall not be required to be provided on a
valve train component equipped with a listed vent limiter.
  6.8.7  Relief Openings.  The design of the installation shall
include adequate provisions to permit the non-recirculating direct
gas-fired industrial air heater to operate at its rated airflow without
over-pressurizing the space served by the heater by taking into
account the structure's designed infiltration rate, properly designed
relief openings or an interlocked powered exhaust system, or a
combination of these methods.
  (a)  The structure's designed infiltration rate and the size of relief
opening(s) shall be determined by approved engineering methods.
  (b)  Relief openings shall be permitted to be louvers or
counterbalanced gravity dampers.  Where motorized dampers or
closeable louvers are used they shall be verified to be in their open
position prior to main burner operation.
  6.8.8  Purging.  Inlet ducting, when used, shall be purged with at
least four air changes prior to an ignition attempt.
  6.9  Recirculating Direct Gas-Fired Industrial Air Heaters.
  6.9.1  Application.  Direct gas-fired industrial air heaters of the
recirculating type shall be listed.
  6.9.2  Prohibited Installations.
  (a)  Recirculating direct gas-fired industrial air heaters shall not
serve any area containing sleeping quarters.
  (b)  Recirculating direct gas-fired industrial air heaters shall not
recirculate room air in buildings that contain flammable solids,
liquids, or gases, explosive materials, or substances that can
become toxic when exposed to flame or heat.
  6.9.3  Installation.
  (a)  Recirculating direct gas-fired industrial air heaters shall be
installed in accordance with the manufacturer's instructions.
  (b)  Recirculating direct gas-fired industrial air heaters shall be
installed only in industrial or commercial occupancies.
  (c)  Recirculating direct gas-fired industrial air heaters shall be
permitted to provide fresh air ventilation only for the amount that
exceeds the minimum ventilation air specified on the heater's
rating plate to maintain the combustion level created by the heater
in the space being served by the heater below 25 ppm for carbon
monoxide, 3 ppm for nitrogen dioxide and 5000 ppm for carbon
dioxide.  If gas-powered fork trucks or other fossil fueled
equipment are utilized in the conditioned space, additional
ventilation requirements for the facility must be addressed
separately.
  (d)  Recirculating Direct Gas-Fired Industrial Air Heaters shall
be provided with access for removal of burners; replacement of
motors, controls, filters and other working parts; and for
adjustment and lubrication of parts requiring maintenance.
  6.9.4  Clearance from Combustible Materials.  Recirculating
direct gas-fired industrial air heaters shall be installed with a
clearance from combustible materials of not less than that shown
on the rating plate and the manufacturer's instructions.
  6.9.5  Air Supply.  Ventilation air to the recirculating direct gas-   
fired industrial air heater shall be ducted directly from outdoors.
Air to the recirculating direct gas-fired industrial air heater in
excess of the minimum ventilation air specified on the heater's
rating plate shall be taken from the building, ducted directly from
outdoors, or a combination of both.  If outside air dampers or
closing louvers are used, they shall be verified to be in the open
position prior to main burner operation.
  6.9.6  Atmospheric Vents or Gas Reliefs or Bleeds.  Recirculating
direct gas-fired industrial air heaters with valve train components
equipped with atmospheric vents, gas reliefs or bleeds shall have
their vent lines, gas reliefs or bleeds lead to a safe point outdoors.
Means shall be employed on these lines to prevent water from
entering  and to prevent blockage from insects and foreign matter.
An atmospheric vent line shall not be required to be provided on a
valve train component equipped with a listed vent limiter.
  6.9.7  Relief Openings.  The design of the installation shall
include adequate provisions to permit the recirculating direct gas-   
fired industrial air heater to operate at its rated airflow without
over-pressurizing the space served by the heater by taking into
account the structure's designed infiltration rate, properly designed

relief openings or an interlocked powered exhaust system, or a
combination of these methods.
  (a)  The structure's designed infiltration rate and the size of relief
opening(s) shall be determined by approved engineering methods.
(b)  Relief openings shall be permitted to be louvers or
counterbalanced gravity dampers.  Where motorized dampers or
closeable louvers are used they shall be verified to be in their open
position prior to main burner operation.
  6.9.8 Purging.  Inlet ducting, when used, shall be purged with at
least four air changes prior to an ignition attempt.   
COMMITTEE STATEMENT:  Accepted with editorial changes.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP55)
54/Z223.1- 217 - (6.8.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.8.3 Outside Air. All air handled by a direct makeup air heater,
including combustion air, shall be brought in from outdoors.
Indoor air shall be permitted to be added to the outdoor airstream
shall be introduced     after the outdoor airstream has passed the
combustion zone.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP56)
54/Z223.1- 218 - (6.8.4):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.8.4 Outside Louvers. If      Where     outside louvers of either the
manual or automatic type are used, they shall be proved in the
open position before the main burners operate.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP166)
54/Z223.1- 219 - (6.8.5.1 and 6.8.5.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.8.5 as follows:
  1.  6.8.5(a) as 6.8.5.1
  2.  6.8.5(b) as 6.8.5.2 and 1, 2, 3, as 6.8.5.2(a), 6.8.5.2(b), and
6.8.5.2(c).
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP57)
54/Z223.1- 220 - (6.8.8(2), 6.9.7(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.8.8 Relief Opening.
  (2)     Louver or counterbalanced gravity damper   R    r   elief openings
shall be permitted to be louvers or counterbalanced gravity
dampers.      Where m     Motorized dampers or closeable louvers shall be
permitted to be     are     used,    they shall be proved     provided they are
verified to be in their full open position prior to main burner
operation.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be” where feasible.  Editorial change to replace the
word “verified” with “proved” to use the more commonly used
term.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP167)
54/Z223.1- 221 - (6.9.2.1 and 6.9.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.9.2 as follows:
  1.  6.9.2(a) as 6.9.2.1
  2.  6.9.2(b) as 6.9.2.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP168)
54/Z223.1- 222 - (6.9.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Add text to read as follows:
  Installation.  Installation of direct gas-fired industrial air heaters
shall comply with the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP59)
54/Z223.1- 223 - (6.9.3(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.9.3 Installation.
(a) Listed direct gas-fired industrial air heaters shall be permitted
to be installed in accordance with their listing and the
manufacturer’s instructions.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP169)
54/Z223.1- 224 - (6.9.4.1 and 6.9.4.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.9.4 as follows:
  1.  6.9.4(a) as 6.9.4.1
  2.  6.9.4(b) as 6.9.4.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP60)
54/Z223.1- 225 - (6.9.5(a), (b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.9.5* Air Supply.
  (a) “... If      Where     a separate means is used to supply ventilation air,
an interlock shall be...”
  (b)  If       Where     outside air dampers or closing louvers are used,
they shall be verified     proved     to be in the open position prior to
main burner operation.
SUBSTANTIATION:  Global change to replace the word “if” with
“where”.  Editorial change to replace the word “verified” with
“proved” to use the more commonly used term.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP61)
54/Z223.1- 226 - (6.9.7(b), 6.8.8 (2)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.9.7 Relief Opening.
  (b)    Louver or counterbalanced gravity damper   R    r   elief openings
shall be permitted to be louvers or counterbalanced gravity
dampers.      Where m    Motorized dampers or closeable louvers shall be
permitted to be     are    used, provided they   shall be proved     are verified
to be in their full open position prior to main burner operation.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be” where feasible.  Editorial change to replace the
word “verified” with “proved” to use the more commonly used
term.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP170)

54/Z223.1- 227 - (6.10.1):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Add text to read as follows:
  Clearances.  The installation of duct furnaces shall comply with
the following clearance requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP62)
54/Z223.1- 228 - (6.10.1(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.10.1 Clearances.
  “(a) Listed duct furnaces shall be installed with clearances of at
least 6 in. (150 mm) between adjacent walls, ceilings, and floors of
combustible material and the furnace draft hood   .    except that
F   furnaces listed for installation at lesser clearances shall be
permitted to be installed in accordance with their listings...”.
SUBSTANTIATION:  Global changes to eliminate the phrase
“permitted to be” and eliminate “exceptions” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #87)
54/Z223.1- 229 - (6.10.5):  Reject
SUBMITTER:  Millard A. Habegger, Habegger Controls
RECOMMENDATION:  Revise text as follows:
      6.10.5 Circulating Air. Power fans operating inside the same
envelope as combustion appliances may develop pressure
differentials in the vicinity of operating combustion appliances
which can destroy available chimney drafts or the proper venting of
combustion products.  To avoid the consequences of improper
venting, the air pressure in the vicinity of the combustion
appliances must be kept equal to the outdoor ambient
(barometric) air pressure and at worst no more than 0.01 inch
water column below that ambient.   
  6.10.5    .1     Circulating Air.      The following options are available:   
      (a)      Where a duct furnace is installed so that supply ducts carry
air circulated by the furnace to areas outside the space containing
the furnace, the return air shall also be handled by a duct(s) sealed
to the furnace casing and terminating outside the space containing
the furnace.       This option has a history of severely impacting the
distribution airflow and consequently reducing heating and air-   
conditioning efficiencies.   
  The duct furnace shall be installed on the positive-pressure side
of the circulating air blower.
      (b) Alternatively, the return air is through totally open returns
with large cross sectional areas such as open hallways, stairwells
and open doors.  All cross sectional areas of the return air must be
sufficiently large so that the maximum air velocity in the return is
200 feet per minute or a velocity pressure of less than 0.003 inch
water column.  As a condition of using totally open returns in the
event that the return becomes accidentally restricted, a differential
pressure sensor capable of detecting 0.01 inch water column
pressure differential between the ambient indoor environment of
the combustion appliances and the ambient outdoors must be
installed.  If the pressure at the combustion appliances ever
becomes more negative than 0.01 inch water column, combustion
appliances must be shut down and an alarm sounded.  This option
provides comprehensive combustion product venting safety from
any fan which may operate inside the home envelope.  
SUBSTANTIATION:  The industry position is that the sole
purpose of the National Fuel Gas Code is to address safety issues.
I do not think there is any disagreement with the safety issues as
alluded to in the code.  However, it is my contention certain
required remedies are simplistic statements for the ease of
definition and enforcement as well as being so archaic and drastic
to render comfort appliances ineffective in typical home
installations.  Example code (1980) statement (Secretary note:
6.10.5 in 1999 edition) : “611.5 Circulating Air: When a duct
furnace is installed so that supply ducts carry air circulated by the
furnace to areas outside the space containing the furnace, the
return air will also be handled by a duct sealed to the furnace
casing and terminating outside the space containing the furnace.”
such a remedy effectively becomes an article of collusion for the
industry to enhance profits and avoid law suits.  The lack of
installed performance due to low distribution airflow caused by the
mandatory return duct in the customer’s installation is totally
disregarded.  The industry used false advertising to delude the
public that their “high efficiency” appliance are highly effective and
the customer perceived problems are with the home envelope.

Either the problems in the codes are addressed or the industry will
possibly face severe legal challenges.
  The industry does not want to face the facts stated in the enclosed
short article of the top 10 “Homeowner Peeves”.  Inconsistent
temperature, dust, high utility bills, dry air, window condensation,
odors in the house, stuffy rooms, and damp basement all attest to
the severe lack of adequate airflow in the home.  There is no
ventilation in homes.  Building codes are ostensibly for the
purpose of insuring quality in the building stock; but in practice a
code such as the existing 6.11.5 (Secretary note: 6.10.5 in 1999
edition) paragraph guarantees poor comfort and is the antithesis of
quality.  To deliver the quantity of air necessary for effective heating
and cooling distribution, power fans need low resistance supply
and return paths which must coexist with the proper venting of
combustion products.  The approval of codes and code
enforcement of very poorly implemented sealed return ducts is
giving consent to the complete throttling of the power fan so that it
can not possibly interfere with the proper venting of combustion
products.
  The sensible way to move the return air is through large hallways
and stairways at very low velocities and pressure drops.  With a
distribution air velocity of less than 200 feet per minute or a velocity
pressure of less than 0.003 inch water column, any pressure
differential in the vicinity of combustion appliances can be kept to
a small fraction of the available draft.  In most homes with central
air-conditioning, a distribution airflow of approximately 2000 cubic
feet per minute will be more than adequate.  This means that the
airflow through a typical people door will be at a rate less than 200
feet per minute.  The safety concern is that a door in the
hallway/stairwell path will accidentally be closed.  There must be
an electrical interlock with such a door and a furnace air
circulating fan.  Alternatively, the proposal is to use a sensitive
pressure differential sensor between the vicinity of combustion
appliances and the outdoors. When such a sensor senses a negative
pressure differential where the outdoor air pressure is 0.01 inch
water column greater than at the combustion appliance site,
combustion appliances are shut down and alarms sounded.  This
is a modern, sensor-based solution which is cheaper to implement
than a sealed return duct and will not impact the distribution
airflow. This solution will provide protection from any power fan
operating inside the home envelope.  In addition, such a sensor
can be coupled with servo electronics to open and close a damper
located near the combustion appliances to the outdoors.  Such a
damper can be used to bring in the exact amount of needed
combustion air and also for complete house ventilation.  The
pressure differential sensor and electronics can be made very
reliable with provisions for a complete shut down and sounding of
an alarm if there is a failure.
  For the last 25 years in my home of 3500 square feet I have had a
totally open return duct at the furnace and used open hallways and
stairwells to carry the return air.  Available draft sensors on the
furnace and water heater have been in position to sense any venting
problems and shut down combustion if a venting problem is
sensed.  The only venting problems which ever occurred were
when an attic fan was turned on before opening an air inlet source
and the water heater shut down.  If the return air cross sectional
area is kept reasonably large, even 1/4 of some normal door areas,
the pressure drops in the return airflow can be kept well below 0.01
inch water column or a small fraction of the normal flue draft.
The entire pressure generate by the distribution fan is used to drive
air through the supply ducts.  Recently my furnace and central air-
conditioner were replaced with modern units.  The return air was
totally opened at the furnace to make sure 500 cubic feet per
minute per ton of cooling (high altitude) distribution airflow was
available to my 3 1/2 ton air conditioner.  No problems have been
encountered and the carbon monoxide detector consistently reads
zero parts per million with infrequent peak to 20 ppm which may
be due to staring a cold car in a nearby garage.
  From Appliance Manufacturer, p. 38, November 1999:
HOMEOWNER PEEVES  Many OEMs in the appliance industry,
particularly those involve with HVAC systems and controls may be
interested in the results of a recent survey by Honeywell, Inc.,
Minneapolis.  The company asked 1,000 homeowners to cite their
pet peeves regarding their homes.  These were the top 10: 1.
Inconsistent temperature (between rooms, levels, or different times
of day)., 2. Dust, pet hair, and allergens, 3. High utility bills, 4. Dry
air., 5. Window Condensation., 6. Odors in the house. 7. Outdated
kitchen., 8. House not secure form break-ins., 9. Stuffy
rooms/Inefficient floorplan (tie)., 10. Damp basement.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed text is not a
requirement, and therefore not appropriate for the Code.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP171)
54/Z223.1- 230 - (6.10.6.1, 6.10.6.2, 6.10.6.3, and 6.10.6.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber text as follows:
  1.  6.10.1(a) as 6.10.1.1
  2.  6.10.1(b) as 6.10.1.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP63)
54/Z223.1- 231 - (6.10.6(d)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.10.6 Duct Furnaces Used with Refrigeration Systems.
  (d) Duct furnaces shall be permitted to be installed downstream
form evaporative coolers or air washers if the heating element is
made of corrosion resistant material.       Where a duct furnace is
installed downstream of an evaporative cooler or air washer the
heat exchanger shall be constructed of corrosion-resistant
materials.    Stainless steel, ceramic-coated steel, and an aluminum-
coated steel in which the bond between the steel and the
aluminum is an iron-aluminum alloy are considered to be
corrosion resistant. Air washers operating with chilled water that
deliver air below the dew point of the ambient air at the equipment
are considered as refrigeration systems.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be”  where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP172)
54/Z223.1- 232 - (6.11.1):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Add text to read as follows:
  Installation.  The installation of floor furnaces shall comply with
the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP64)
54/Z223.1- 233 - (6.11.1(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.11.1 Installation.
  (a) Listed floor furnaces shall be permitted to be installed in
accordance with their listing and the manufacturers’ instructions.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be”  where feasible.

COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP173)
54/Z223.1- 234 - (6.11.2.1 and 6.11.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber as follows:
  6.11.2(a) as 6.11.2.1
  6.11.2(b) as 6.11.2.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP65)
54/Z223.1- 235 - (6.11.4(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.11.4 Placement.
  “(b) Walls and Corners. The register of a floor furnace with a
horizontal warm air outlet shall not be placed closer than 6 in.
(150 mm)    from       to the nearest wall... The remaining sides shall be
permitted to be placed    a minimum of    not closer than 6 in. (150
mm)    from       to a wall...”.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be”  where feasible.  Editorial change to replace “not
closer than” with “a minimum of” .
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP66)
54/Z223.1- 236 - (6.11.7):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.11.7 Clearance. The lowest portion of the floor furnace shall
have at least a 6-in. (150-mm) clearance from the general ground
level.      A reduced clearance to a minimum of 2 in. (50 mm) is
permitted provided the lower 6-in. (150-mm) portion of the floor
furnace is sealed by the manufacturer to prevent entrance of water.   
Where these clearances are not present, the ground below and to
the sides shall be excavated to form a “basin-like” pit under the
furnace so that the required clearance is provided beneath the
lowest portion of the furnace. A 12-in. (300-mm) clearance shall be
provided on all sides except the control side, which shall have an
18-in. (460-mm) clearance.
  Exception: Where the lower 6-in. (150-mm) portion of the floor
furnace is sealed by the manufacturer to prevent entrance of water,
the clearance shall be permitted to be reduced to not less than 2
in. (50 mm).
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions”  by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP67)
54/Z223.1- 237 - (6.12.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.12.1 Clearance for Listed Equipment.  “...Floor-mounted food
service equipment listed for installation at lesser clearances shall be
permitted to be installed in accordance with its listing and the
manufacturer’s instructions...”.
SUBSTANTIATION:  Global change to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP68)

54/Z223.1- 238 - (6.12.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.12.2 Clearance for Unlisted Equipment. Unlisted floor-mounted
food service equipment shall be installed to provide a clearance to
combustible material of not less than 18 in. (460 mm) at    from      the
sides and rear of the equipment and from the vent connector and
not less than 48 in. (1.2 m) above cooking tops and at the front of
the equipment.
       Clearances for unlisted equipment installed in partially enclosed
areas such as alcoves shall not be reduced.
  Reduced clearances for unlisted equipment installed in rooms
that are not partially enclosed shall be in accordance with one of
the following:
  (1)     Exception No. 1: Unlisted floor-mounted food service
equipment shall be permitted to be installed in rooms, but not in
partially enclosed areas such as alcoves, with reduced clearances to
combustible material provided t     T     he combustible material or the
equipment is protected as described in Table 6.2.3(b).
      (2)     Exception No. 2: Unlisted floor-mounted food service
equipment shall be permitted to be installed in rooms, but not in
partially enclosed areas such as alcoves, s     S    hall be a minimum with
reduced clearance of 6 in. (150 mm) to combustible material
provided the wall or combustible material is protected by sheet
metal not less than 0.0152 in. (0.4 mm) thick, fastened with
noncombustible spacers that are spaced at not less than 2-ft (0.6-
m) vertical and horizontal intervals to provide a clearance of 11/2
in. (38 mm) from such wall or material. Such protection shall
extend at least 12 in. (300 mm) beyond the back, side, top, or any
other part of the equipment, and the space between the sheet metal
and wall or combustible material shall be open on both sides and
top and bottom to permit circulation of air.
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions”  by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP174)
54/Z223.1- 239 - (6.12.3.1 and 6.12.3.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.12.3 as follows:
  1.  6.12.3(a) as 6.12.3.1
  2.  6.12.3.(b) as 6.12.3.2 and 1, 2, 3, and 4 as 6.12.3.2(a),
6.12.3.2(b), 6.12.3.2(c), and 6.12.3.2(d).
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP70)
54/Z223.1- 240 - (6.13.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.13.2 Clearance for Listed Appliances.
  “...Food service counter appliances listed for installation at lesser
clearances shall be permitted to be installed in accordance with
their listing and the manufacturers’ instructions.”
SUBSTANTIATION:  Global changes to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP71)
54/Z223.1- 241 - (6.13.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.13.3 Clearance for Unlisted Appliances.
  “...     Reduced clearances for g   Gas food service counter appliances
shall be permitted to be installed with reduced clearances to
combustible material     shall be in accordance with provided as
described in    Table 6.2.3(b)...”.
SUBSTANTIATION:  Global changes to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP175)
54/Z223.1- 242 - (6.14.1, 6.14.2 and 6.14.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber text as follows:
  1.  6.14(a) as 6.14.1
  2.  6.14(b) as 6.14.2
  3.  6.14(c) as 6.14.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP176)
54/Z223.1- 243 - (6.15.1.1, 6.15.1.2 and 6.15.1.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.15.1 as follows:
   1.  6.15.1(a) as 6.1.5.1.1 and 1 and 2 as 6.15.1.1(a) and
6.15.1.1(b).
   2.  6.15.1(b) as 6.15.1.2
   3.  6.15.1(c) as 6.15.1.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP72)
54/Z223.1- 244 - (6.15.1(a), (b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.15.1 Floor-Mounted Units.
  (a) Clearance from Combustible Material. The clearances
specified as follows shall not interfere with combustion air,
accessibility for operation, and servicing.
  (1) Listed floor-mounted household cooking appliances, where
installed on combustible floors, shall be set on their own bases or
legs and shall be installed in accordance with their listing and the
manufacturers’ instructions.
      (2)     Exception No. 1:  Listed household cooking appliances with
listed gas room heater sections shall be installed so that the warm
air discharge side shall have a minimum clearance of 18 in. (460
mm) from adjacent combustible material. A minimum clearance
of 36 in. (910 mm) shall be provided between the top of the heater
section and the bottom of cabinets.
      (3)     Exception No. 2:      Listed h    Household cooking appliances that
include a solid or liquid fuel burning section shall be spaced from
combustible material and otherwise installed in accordance with
the standards applying to the supplementary fuel section of the
appliance.
  (2    4    ) Unlisted floor-mounted household cooking appliances shall
be installed with at least 6 in. (150 mm) clearance at the back and
sides to combustible material. Combustible floors under unlisted
appliances shall be protected in an approved manner.
  (b) Vertical Clearance above Cooking Top. Household cooking
appliances shall have a vertical clearance above the cooking top of
not less than 30 in. (760 mm) to combustible material or metal
cabinets.       A minimum clearance of 24 in. (610 mm) is permitted
when one of the following is installed:   
  Exception: The clearance shall be permitted to be reduced to not
less than 24 in. (610 mm)as follows:
  (a    1    ) The underside of the combustible material or metal cabinet
above the cooking top is protected with not less than 1/4-in. (6.4-
mm) insulating millboard covered with sheet metal not less than
0.0122 in. (0.3 mm) thick   .   , or
  (b    2    ) A metal ventilating hood of sheet metal not less than 0.0122
in. (0.3 mm) thick is installed above the cooking top with a
clearance of not less than 1/4 in. (6.4 mm) between the hood and
the underside of the combustible material or metal cabinet, and
the hood is at least as wide as the appliance and is centered over
the appliance.
  ( c    3    ) A listed cooking appliance or microwave oven is installed
over a listed cooking appliance and will conform to the terms of
the upper appliance’s listing and the manufacturers’ instructions.
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions”  by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP177)
54/Z223.1- 245 - (6.15.2.1, 6.15.2.2, 6.15.2.3 and 6.15.2.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.15.2 as follows:
  1.  6.15.2(a) as 6.15.2.1
  2.  6.15.2(b) as 6.15.2.2
  3.  6.15.2(c) as 6.15.2.3
  4.  6.15.2(d) as 6.15.2.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP73)
54/Z223.1- 246 - (6.15.2(a), (b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.15.2 Built-In Units.
  (a) Installation. Listed built-in household cooking appliances
shall be installed in accordance with their listing and the
manufacturer’s instructions. Listed built-in household cooking
appliances shall be permitted to be installed in combustible
material unless otherwise marked.
  (b) Vertical Clearance. Built-in top (or surface) cooking
appliances shall have a vertical clearance above the cooking top of
not less than 30 in. (760 mm) to combustible material or metal
cabinets.       A minimum clearance of 24 in. (610 mm) is permitted
when one of the following is installed:  
  Exception: The clearance shall be permitted to be reduced to not
less than 24 in. (610 mm) as follows:
  (a    1    ) The underside of the combustible material or metal cabinet
above the cooking top is protected with not less than 1/4-in. (6.4-
mm) insulating millboard covered with sheet metal not less than
0.0122 in. (0.3 mm) thick  . , or
  (b    2   ) A metal ventilating hood of sheet metal not less than 0.0122
in. (0.3 mm) thick is installed above the cooking top with a
clearance of not less than 1/4 in. (6.4 mm) between the hood and
the underside of the combustible material or metal cabinet, and
the hood is at least as wide as the appliance and is centered over
the appliance.
  ( c    3    ) A listed cooking appliance or microwave oven is installed
over a listed cooking appliance and will conform to the terms of
the upper appliance’s listing and the manufacturer’s instructions.
SUBSTANTIATION:  Global changes to eliminate “permitted to
be “ and “exceptions”  where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP178)
54/Z223.1- 247 - (6.16.2.1 and 6.16.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.16.2 as follows:
  1.  6.16.2(a) as 6.16.2.1 also 1and 2 as 6.16.2.1(a) and 6.16.2.1(b).
  2.  6.16.2(b) as 6.16.2.2 also 1, 2, 3 and 4 as 6.16.2.2(a),
6.16.2.2(b), 6.16.2.2(c) and 6.16.2.2(d).
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP74)
54/Z223.1- 248 - (6.16.2(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.16.2 Clearances for Unlisted Appliances.
  (b) Open-Flame Type.
  (1)  “...The distance from ground level to the base of the burner
shall be at least      a minimum of    7 ft (2 m) where installed within 2 ft
(0.6 m) of walkways...”.
SUBSTANTIATION:  Global change to replace “at least” with “a
minimum of”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP75)
54/Z223.1- 249 - (6.16.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.16.5 Gas Appliance Pressure Regulators. Where a gas appliance
pressure regulator is not supplied with an illuminating appliance
and the service line is not equipped with a service pressure
regulator, an appliance pressure regulator shall be installed in the
line to the illuminating appliance. For multiple installations, one
regulator of adequate capacity shall be permitted to be used to
serve more than one illuminating appliance.
SUBSTANTIATION:  Global change to eliminate “permitted to
be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP317)
54/Z223.1- 250 - (6.18, 1.7, Table 7.7.4(d), 7.10.15, 7.12.5, 7.13 ):
Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text:
  1.7 Definitions
  Incinerator, Domestic. A domestic, fuel-gas burning appliance,
used to reduce refuse material to ashes, that is manufactured, sold,
and installed as a complete unit.
  6.18 Incinerators, Domestic.
  6.18.1 Clearance.
  (a) Listed incinerators shall be installed in accordance with their
listing and the manufacturers’ instructions, provided that, in any
case, the clearance shall be sufficient to afford ready accessibility
for firing, cleanout, and necessary servicing.
  (b) The clearances to combustible material above a charging
door shall be not less than 48 in. (1220 mm).
  Exception No. 1: The clearance shall be permitted to be reduced
to 24 in. (610 mm), provided the combustible material is protected
with sheet metal not less than 0.0122 in. (0.3 mm) thick, spaced
out 1 in. (25 mm) on noncombustible spacers, or equivalent
protection. Such protection shall extend 18 in. (460 mm) beyond
all sides of the charging door opening.
  Exception No. 2: Listed incinerators designed to retain the flame
during loading need not comply with this paragraph.
  (c) Unlisted incinerators shall be installed with clearances to
combustible material of not less than 36 in. (920 mm) at the sides,
top, and back and not less than 48 in. (1.2 m) at the front, but in
no case shall the clearance above a charging door be less than 48
in. (1.2 m). Unlisted wall-mounted incinerators shall be installed
on a noncombustible wall communicating directly with a chimney.
  (d) Domestic-type incinerators shall be permitted to be installed
with reduced clearances to combustible material in rooms,
provided the combustible material is protected as described in
Table 6.2.3(b).
  Exception: In partially enclosed areas, such as alcoves, clearances
shall not be so reduced.
  (e) Where a domestic-type incinerator that is refractory lined or
insulated with heat insulating material is encased in common brick
not less than 4 in. (100 mm) in thickness, the clearances shall be
permitted to be reduced to 6 in. (150 mm) at the sides and rear,
and the clearance at the top shall be permitted to be reduced to 24
in. (610 mm), provided that the construction using combustible
material above the charging door and within 48 in. (1220 mm) is
protected with sheet metal not less than 0.0122 in. (0.3 mm) thick,
spaced out 1 in. (25 mm), or equivalent protection.
  6.18.2 Mounting.
  (a) Listed incinerators specifically listed for installation on
combustible floors shall be permitted to be so installed.
  (b) Unlisted incinerators shall be mounted on the ground or on
floors of noncombustible construction with noncombustible
flooring or surface finish and with no combustible material against
the underside thereof, or on noncombustible slabs or arches
having no combustible material against the underside thereof. Such
construction shall extend not less than 12 in. (300 mm) beyond the
incinerator base on all sides, except at the front or side where
ashes are removed, where it shall extend not less than 18 in. (460
mm) beyond the incinerator.
Exception No. 1: Unlisted incinerators shall be permitted to be
mounted on floors other than as specified in 6.18.2(b), provided
the incinerator is so arranged that flame or hot gases do not come

in contact with its base and, further, provided the floor under the
incinerator is protected with hollow masonry not less than 4 in.
(100 mm) thick, covered with sheet metal not less than 0.0195 in.
(0.5 mm) thick. Such masonry course shall be laid with ends
unsealed and joints matched in such a way as to provide a free
circulation of air from side to side through the masonry. The floor
for 18 in. (460 mm) beyond the front of the incinerator or side
where ashes are removed, and 12 in. (300 mm) beyond all other
sides of the incinerator, shall be protected with not less than 1/4-
in. (6.4-mm) insulating millboard covered with sheet metal not less
than 0.0195 in. (0.5 mm) thick, or with equivalent protection.
  Exception No. 2: Unlisted incinerators that are set on legs that
provide not less than 4 in. (100 mm) open space under the base of
the incinerator shall be permitted to be mounted on floors other
than as specified in 6.18.2(b), provided the incinerator is such that
flame or hot gases do not come in contact with its base and,
further, provided the floor under the incinerator is protected with
not less than 1/4-in. (6.4-mm) insulating millboard covered with
sheet metal not less than 0.0195 in. (0.5 mm) thick. The above
specified floor protection shall extend not less than 18 in. (460
mm) beyond the front of the incinerator or side where ashes are
removed and 12 in. (300 mm) beyond all other sides of the
incinerator.
  6.18.3 Draft Hood Prohibited. A draft hood shall not be installed
in the vent connector of an incinerator.
  6.18.4 Venting. Incinerators shall be vented in accordance with
Sections 7.4, 7.5, 7.7, and 7.10.
  Table 7.7.4(d) Clearances for Connectors
  Delete table line:
  Residential incinerators  Not permitted 9 in. 18 in. As listed
  7.10.15 Passage through Ceilings, Floors, or Walls.
  (3)  For residential incinerators and all other residential and low-
heat equipment, 12 in. (300 mm) larger in diameter than the vent
connector
  7.12.5 Incinerator Draft Regulator. A listed gas-fired incinerator
shall be permitted to be equipped with a listed single acting
barometric draft regulator where recommended by the incinerator
manufacturer. This draft regulator shall be installed in accordance
with the instructions accompanying the incinerator.
  7.13 Manually Operated Dampers. A manually operated damper
shall not be placed in the vent connector from any gas utilization
equipment.  Fixed baffles shall not be classified as manually
operated dampers.
  Exception: A connector serving a listed gas-fired incinerator
where recommended by the incinerator manufacturer and installed
in accordance with the instructions accompanying the incinerator.
SUBSTANTIATION:  There are no new listed domestic
incinerators.  The ANSI Z21 domestic incinerator standard was
dropped in 1981.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP180)
54/Z223.1- 252 - (6.18.2.1 and 6.18.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.18.2 as follows:
  1.  6.18.2(a) as 6.18.2.1
  2.  6.18.2(b) as 6.18.2.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP77)
54/Z223.1- 253 - (6.18.2(a), (b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.18.2 Mounting.
  (a) Listed incinerators specifically listed for installation    installed    
on combustible floors shall be permitted to be so installed  listed
for such installation    .
  (b) Unlisted incinerators shall be mounted  in accordance with
one of the following methods:   
      (1) O      on the ground or on floors of noncombustible construction
with noncombustible flooring or surface finish and with no
combustible material against the underside thereof, or on
noncombustible slabs or arches having no combustible material
against the underside thereof. Such construction shall extend not
less than 12 in. (300 mm) beyond the incinerator base on all sides,
except at the front or side where ashes are removed, where it shall
extend not less than 18 in. (460 mm) beyond the incinerator.
  “    (2)     Exception No. 1: Unlisted incinerators shall be permitted to
be mounted      O     on     combustible     floor   ing    s other than as specified in
6.18.2(b), provided the incinerator is so arranged that flame or hot
gases do not come in contact with its base and, further, provided
the floor under the incinerator is protected with hollow masonry
not less than 4 in. (100 mm) thick, covered with sheet metal not
less than 0.0195 in. (0.5 mm) thick...
      (3)     Exception No. 2: Unlisted incinerators that are       On
combustible flooring     set on legs that provide not less than 4 in.
(100 mm) open space under the base of the incinerator shall be
permitted to be mounted on floors other than as specified in
6.18.2(b), provided the incinerator is such that flame or hot gases
do not come in contact with its base and, further, provided the
floor under the incinerator is protected with not less than 1/4-in.
(6.4-mm) insulating millboard covered with sheet metal not less
than 0.0195 in. (0.5 mm) thick...”.
SUBSTANTIATION:  Global changes to eliminate “permitted to
be” and to eliminate “exceptions” by incorporating them into the
body of the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP181)
54/Z223.1- 254 - (6.19.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  Clearance.  The installation of infrared heaters shall meet the
following clearance requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP182)
54/Z223.1- 255 - (6.19.3.1 and 6.19.3.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.19.3 as follows:
  1.  6.19.3(a) as 6.19.3.1
  2.  6.19.3(b) as 6.19.3.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #8)

54/Z223.1- 256 - (6.21.1):  Reject
SUBMITTER:  Mike Deegan, Clearwater Gas System
RECOMMENDATION:  Revise text as follows:
  6.21.1 Listed Units. Listed outdoor cooking appliances,    (including
portable barbecues),   shall be installed in accordance with their
listing and the manufacturers’ instructions.
SUBSTANTIATION:  The problem stems from barbecues listed
under the definitions as a broiler. So the definition of barbecues is
interpreted loosely and is not categorized as an outdoor cooking
appliance.  Down in our part of the country there are many pool
homes being built that are all natural gas. On the rear lanai, of
these homes we stub out with a stop for the customer portable
barbecue grill and supply quick disconnects and a 12 foot hose.
The entire area is enclosed with a fiberglass screening for insect
protection, but now the authorities having jurisdiction have
concern that the screening is combustible, therefore a portable
barbecue can not be located within the confines of the screen
enclosure. I have contacted a major manufacturer of screening
products, Fifer Wire Products and they have provided me with
information showing that the vinyl screening is manufactured
according to Federal Specifications LAS 125B; Screening, Insect,
nonmetallic Material has been tested and complies with section
4.4.15 “Flame Resistance” which states after the 2X10” sample has
been in contact with the flame source for a period of 12 seconds,
the sample must self- extinguish within 10 seconds. The contact
person was Shawn Winters and he can be reached at 1-800-633-
5955. Another firm is the New York Wire Company - Frank Gaiter,
VP Engineering 717 854-9571 who can also explain the fire
retardant properties of Antimony Oxide SBA O3.  Besides the bias
exists, to the neighboring homeowner that purchases his propane
gas barbecue from Home Depot and does what he wants without
any discretion to code interpretation or enforcement, and follows
only the manufacturers instructions to clearances.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Barbecues are listed to ANSI Z21.58,
which includes clearances to combustibles.  The use of the term
outdoor cooking appliances in the National Fuel Gas Code is
intended to mean appliances meeting the requirements of Z21.58.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP183)

54/Z223.1- 257 - (6.22.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  Clearance.  The installation of pool heaters shall meet the
following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP184)

54/Z223.1- 258 - (6.22.3.1 and 6.22.3.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.22.3 as follows:
  1.  6.22.3(a) as 6.22.3.1
  2.  6.22.3(b) as 6.22.3.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
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NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP78)
54/Z223.1- 259 - (6.22.4, 6.23.1, 6.23.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “6.22.4 Bypass Valves. If       Where     an integral bypass system is not
provided as a part of the pool heater, a bypass line and valve shall
be...”
  6.23.1 Clearance.
  “...If       Where     such instructions are not available, at least 2 in. (50
mm) shall be ...
  6.23.2 Venting or Ventilating Kits Approved for Use with a
Refrigerator. If       Where     an accessory kit is used for conveying air for
burner combustion or unit cooling to the refrigerator...”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #23)
54/Z223.1- 260 - (6.24.1):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  6.24.1* Prohibited Installations.       An unvented appliance is for
supplemental heating only.  The unvented heater shall not be used
as the primary heat source for a dwelling.    Unvented room heaters
shall not be installed in bathrooms or bedrooms.
SUBSTANTIATION:  The intent of unvented space heaters is to
provide temporary supplemental heating.  The change would
require that the spaces that have an unvented heater also have a
main source of heating. Proposed language is consistent with
instruction adopted by the Z21 committee.
COMMITTEE ACTION:  Accept in Principle.
  Revise text as follows:
  6.24.1      Unvented heaters shall not be used as the primary heat
source for a dwelling.   
  Renumber paragraphs 6.24.1 through 6.24.4.
COMMITTEE STATEMENT:  Accepted with an editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  17
  NEGATIVE:  4
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe
EXPLANATION OF NEGATIVE:
  GORHAM:  Proponent fails to make a case for restricting the use
of unvented heaters to a supplementary role. Thousands of these
units are in fact very successfully used in this service at this time.
Unvented heaters have a superb safety record. If there are concerns
about moisture added to indoor air by the combustion process,
these are best addressed by placing requirements on minimum air
supply or by limiting total input per cubic foot of room volume,
not  by an outright ban.
  In addition, the proposed language is totally ineffective in the
event that any unstated and certainly unproved problems exist. All
one would have to do to comply is to place a single electric
baseboard heater in the space.
  Again, this proposal is chasing a problem that does not exist.
Adoption of this proposal will likely keep wood-fired or kerosene-
fired heaters - both of which have terrible safety records in service.
  HAAG:  I wish to vote negative on this item for the exact same
reasons that Mr. Gorham stated
  PETERS: I agree with the comments offered by Mr. Gorham and
would like to change my vote to reject.
  WHITE:  I support Mr. Gorham’s negative votes on 54-126 and 54-
260.

___________________

(Log #82)
54/Z223.1- 261 - (6.24.1):  Reject
SUBMITTER:  Don Denton , DESA International, Inc.
RECOMMENDATION:  Add text as follows:
  6.24.1* Prohibited Installations. Unvented room heaters shall not
be installed in bathrooms or bedrooms.
  Exception No. 1: Where approved by the authority having
jurisdiction, one listed wall-mounted unvented room heater
equipped with an oxygen depletion safety shutoff system shall be
permitted to be installed in a bathroom provided that the input
rating shall not exceed 6,000 Btu/hr (1760 W/hr) and combustion
and ventilation air is provided as specified in 6.1(b).
  Exception No. 2: Where approved by the authority having
jurisdiction, one listed wall-mounted unvented room heater
equipped with an oxygen depletion safety shutoff system shall be
permitted to be installed in a bedroom provided that the input
rating shall not exceed 10,000 Btu/hr (2930 W/hr) and
combustion and ventilation air is provided as specified in 6.1(b).
      An unvented heater for installation in a solid-fuel burning
fireplace, provided with means for mounting the burner base
assembly to the floor of the solid-fuel burning fireplace, shall be
considered as complying with the wall-mounted requirement for
installation in bedrooms and bathrooms.  
SUBSTANTIATION:  Unvented room heaters describe a variety of
products, including gas logs for installation in a solid-fuel burring
fireplace.  The inserted wording recommended above recognizes
that gas logs can be installed in a solid-fuel burning fireplace in
such a way to meet the wall-mounted requirement of the Code.
This allowance corresponds to a recent change to American
National Standard for Gas-Fired Room Heaters, Volume II,
Unvented Room Heaters, Z21.11.2
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Some vent free gas log sets are prone
to log displacement in the field which may cause incomplete
combustion.  No technical substantiation has been provided to
demonstrate that floor mounted gas logs are equivalent to wall
mounted vent free heaters.
  The committee is not necessarily opposed to the concept in the
proposal, but notes that the text proposed was not clear and could
lead to larger appliances being installed.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP305)
54/Z223.1- 262 - (6.24.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Add a new second paragraph to 6.24.1
following Exception Number 2 to read:
  “     Unvented room heaters designed for installation within solid-fuel
burning fireplaces or a ventless firebox enclosure shall not be
installed in bathrooms or bedrooms.   ”
SUBSTANTIATION:  Refer to the substantiation provided in
proposal 54-46 (Log #83) (proposed 1.7 Unvented Room Heater
Definition).  The committee believes that text is preferable to a
definition.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #81)
54/Z223.1- 263 - (6.24.1 Exception No. 3 (New)):  Reject
SUBMITTER:  George Gruss , CSA International
RECOMMENDATION:  Add text as follows:
  6.24.1* Prohibited Installations. Unvented room heaters shall not
be installed in bathrooms or bedrooms.
  Exception No. 1: UNCHANGED
  Exception No. 2: UNCHANGED
     Exception No. 3: An unvented gas log, provided with means for
mounting the burner base assembly to the floor of a solid-fuel
burning fireplace, shall be considered as complying with the wall-  
mounted requirement for installation in bathrooms and bedrooms.   
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SUBSTANTIATION:  The ANSI Z21.11.2 subcommittee has
adopted similar coverage in the scope of the standard - see
attached Oct 2000 R&C Text under 1.1.1.
  Note: Supporting material is available for review at NFPA
Headquarters.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Refer to Committee Statement on
Proposal 54-261(Log #82).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #173)

54/Z223.1- 264 - (6.24.2):  Accept
SUBMITTER:  Northeastern Regional Fire Code Dev. Committee
RECOMMENDATION:  Revise to read:
  6.24.2 Installations in Institutions. Room heaters shall not be
installed in institutions such as homes for the aged, sanitariums,
convalescent homes, or orphanages     the following occupancies:
  1) residential board and care;
  2) health care.
  Add the following definitions:
  Occupancy, Health Care.  An occupancy used for purposes of
medical or other treatment or care of four or more persons where
such occupants are mostly incapable of self-preservation due to
age, physical or mental disability, or because of security measures
not under the occupants’ control. [101: 3.3.134.7]
  Residential Board and Care.  A building or portion thereof that is
used for lodging and boarding of four or more residents, not
related by blood or marriage to the owners or operators, for the
purpose of providing personal care services. [101: 3.3.134.13]
SUBSTANTIATION:  The terms “aged”, “sanitariums”,
“convalescent homes”, and “orphanages” are not defined and are
not utilized in any other NFPA standard.  This proposal changes
the prohibition by utilizing the occupancy definitions from NFPA
101.  The prohibition on the use of room heaters (unvented space
heaters) is consistent with the requirements for residential board
and care facilities found in 101:32.2.5.2.3; 101:32.3.6.2.3;
101:33.2.5.2.3; 101:33.3.6.2.3.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP80)
54/Z223.1- 265 - (6.26.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.26.2 Mounting. Listed gas-fired toilets specifically listed for
installation    installed     on combustible floors shall be permitted to be
so installed  listed for such installation.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP81)
54/Z223.1- 266 - (6.27.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.27.2 Clearance.
  (a) Suspended-Type Unit Heaters.
  (1) A listed unit heater shall be installed with clearances from
combustible material of not less than 18 in. (460 mm) at the sides,
12 in. (300 mm) at the bottom, and 6 in. (150 mm) above the top
where the unit heater has an internal draft hood, or 1 in. (25 mm)
above the top of the sloping side of a vertical draft hood.
Exception: A unit heater listed for reduced clearances shall be
installed in accordance with its listing and the manufacturer’s
instructions.

  (b) Floor-Mounted-Type Unit Heaters.
  (1) A listed unit heater shall be installed with clearances from
combustible material at the back and one side only of not less than
6 in. (150 mm). Where the flue gases are vented horizontally, the 6-
in. (150-mm) clearance shall be measured from the draft hood or
vent instead of the rear wall of the unit heater. Exception: A unit
heater listed for reduced clearances shall be installed in
accordance with its listing and the manufacturer’s instructions.
  (2) Floor-mounted-type unit heaters shall be permitted to be
installed on combustible floors if     shall be     listed for such
installation.
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions”  by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP185)
54/Z223.1- 267 - (6.27.2.1 and 6.27.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.27.2 as follows:
  1.  6.27.2(a) as 6.27.2.1 also 1, 2, 3 as 6.27.2.1(a), 6.27.2.1(b), and
6.27.2.1(c).
  2.  6.27.2(b) as 6.27.2.2 also 1, 2, 3, and 4 as 6.27.2.2(a),
6.27.2.2(b), 6.27.2.2(c) and 6.27.2.2(d).
  Revise 6.27.2.1 to read as follows:
  Suspended-Type Unit Heaters.  Suspended-type unit heaters shall
meet the following requirements:
  Revise 6.27.2.2  to read as follows:
  Floor-Mounted-Type Unit Heaters.  Floor-mounted-type unit
heaters shall meet the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP186)
54/Z223.1- 268 - (6.28.1.1, 6.28.1.2, 6.28.1.3, 6.28.1.4 and 6.28.1.5):
Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.28.1 as follows:
  1.  6.28.1(a) as 6.28.1.1
  2.  6.28.1(b) as 6.28.1.2
  3.  6.28.1(c) as 6.28.1.3
  4.  6.28.1(d) as 6.28.1.4
  5.  6.28.1(e) as 6.28.1.5.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP82)
54/Z223.1- 269 - (6.28.1(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  6.28.1 Installation.
  (a) Listed wall furnaces shall be installed in accordance with their
listing and the manufacturers’ instructions.      Wall furnaces    They
shall be permitted to be installed in or attached to combustible
material   shall be listed for such installation.  



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

546

SUBSTANTIATION:  Global editorial to eliminate the phrase
“permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP187)
54/Z223.1- 270 - (6.29.1.1, 6.29.1.2 and 6.29.1.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.29.1 as follows:
  1.  6.29.1(a) as 6.29.1.1
  2.  6.29.1(b) as 6.29.1.2
  3.  6.29.1(c) as 6.29.1.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP188)
54/Z223.1- 271 - (6.29.3.1 and 6.29.3.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.29.3 as follows:
  1.  6.29.3(a) as 6.29.3.1
  2.  6.29.3(b) as 6.29.3.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #24)
54/Z223.1- 272 - (6-29.4, 6.29.5):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  6.29.4 Pressure-Limiting Devices. A water heater installation shall
be provided with overpressure protection by means of an approved
device constructed,  listed, and installed in accordance with the
terms of its listing and the manufacturer’s instructions.
  6.29.5 Temperature-Limiting Devices. Water heater installation or
a hot water storage vessel installation shall be provided with over
temperature protection by means of an approved device
constructed,  listed, and installed in accordance with the terms of
its listing and the manufacturers’ instructions.
SUBSTANTIATION:  The word “constructed” is unnecessary since
the appliance’s construction is determined by the standard (for
listed equipment) or manufacturer (for unlisted equipment).  In
other cases, the word “constructed” should be replace by
“installed” for clarity.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP189)
54/Z223.1- 273 - (6.29.8.1, 6.29.8.2 and 6.29.8.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 6.29.8 as follows:

  1.  6.29.8(a) as 6.29.8.1
  2.  6.29.8(b) as 6.29.8.2
  3.  6.29.8(c) as 6.29.8.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #114)
54/Z223.1- 274 - (6.32 (New)):  Accept
SUBMITTER:  George V. Chapek, Plug Power, Inc.
RECOMMENDATION:  Add new text to read:
  6.32  Fuel Cell Power Plants. Fuel cell power plants with a power
output of less than 50 kW shall be listed and installed in
accordance with the manufacturer’s instructions. Fuel cell power
plants with a power output of greater than 50 kW shall be installed
in accordance with NFPA 853, Standard for Installation of
Stationary Fuel Cell Power Plants.
SUBSTANTIATION:  The National Fuel Gas Code in its present
form does not provide specific guidance for the installation of fuel
cell power plants. This new paragraph will provide the required
guidance.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP84)
54/Z223.1- 275 - (7.2.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.2.2 Equipment Not Required to Be Vented.  Where any or all of
this equipment in 7.2.2 (e) through (k) is installed so the aggregate
input rating exceeds 20 Btu/hr/ft3 (207 W/m3) of room or space
in which it is installed, one or more shall be provided with venting
systems or other approved means for removing the vent gases to the
outside atmosphere so the aggregate input rating of the remaining
unvented equipment does not exceed the 20 Btu/hr/ft3 (207
W/m3) figure . Where  the calculation includes the volume of an
adjacent room or space,  the room or space in which the
equipment is installed    shall be     is  directly connected to  the adjacent 
another room or space by a doorway, archway, or other opening of
comparable size that cannot be closed , the volume of such
adjacent room or space shall be permitted to be included in the
calculations.
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP190)
54/Z223.1- 276 - (7.2.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  7.2.2  Equipment Not Required to Be Vented.  The following
equipment shall be permitted to remain unvented:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #4)
54/Z223.1- 277 - (7.2.2(d)):  Reject
SUBMITTER:  Gerald Bondy, Montana Dakota Utilities
RECOMMENDATION:  Delete text as follows:
  7.2.2 Equipment Not Required to Be Vented.
  (d) Listed Type 1 clothes dryers (see 6.4.4 for exhausting
requirements)
SUBSTANTIATION:  Section 6.4.2 (a) states: Type 1 and Type 2
clothes dryers shall be exhausted to the outside.  These two
statements contradict each other - cause confusion.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The reminder that dryers are
exhausted is needed in Chapter 7.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP303)
54/Z223.1- 278 - (7.2.2(d)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise 7.2.2 (d) to read:
  (d)  Listed Type 1 clothes dryers (see 6.4.4 for exhausting
requirements)     exhausted in accordance with Section 6.4    .
SUBSTANTIATION:  The revision makes mandatory reference to
6.4.4.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #59)
54/Z223.1- 279 - (7.2.4):  Reject
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Delete the following text:
  7.2.4 Well-Ventilated Spaces. Where located in a large and well-
ventilated space, industrial gas utilization equipment shall be
permitted to be operated by discharging the flue gases directly into
the space.
SUBSTANTIATION:  The terms “Large”, “well-ventilated” and
“industrial” are not defined and subjective in nature.  No two code
officials would offer the same opinion as to what is large and/or
well-ventilated.  “Industrial” is also not defined and could include
anything from a small fabrication shop to a steel mill.  This section
would allow unlimited effluent form any and all types of fuel-fired
equipment to dump directly into an occupied space.  Consider that
direct-fired equipment is carefully regulated in Sections 6.8 and 6.9,
but no such regulations appear in 7.2.4, anything goes.  Until such
time as the intent of this text is explicitly stated, it should be
deleted.  The code official can always employ Section 1.2 on a case-
by-case basis as necessary.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The text is needed for industrial
installations.  No substantiation is provided to demonstrate that
this is a problem.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP85)
54/Z223.1- 280 - (7.2.4):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.2.4 Well-Ventilated Spaces.     The operation of industrial gas
utilization equipment such that its flue gases are discharged directly
into     Where located in  a large and well-ventilated space   shall be
permitted.  , industrial gas utilization equipment shall be permitted
to be operated by discharging the flue gases directly into the space.
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #37)
54/Z223.1- 281 - (7.3.1 (New)):  Reject
SUBMITTER:  John Kennedy, Wolf Steel Ltd, - Napoleon
Fireplaces
RECOMMENDATION:  Add new text as follows:
     7.3.1 Design and Construction (Venting). An approved
continuous exhaust liner maybe connected to the flue or draft
hood outlet of the appliance, provided the liner is protected with
stovepipe from the chimney to the outlet.  Connections to be made
in accordance with manufacturer’s instructions.  
SUBSTANTIATION:  Currently, the code states that if a chimney
requires a liner, the liner must terminate at the point were it passes
from the chimney.  Then, the remaining section from the chimney
to the flue collar on the stove is to be bridged using a rigid vent
connector or “B” vent.  We understand that when installing
Napoleon “natural draft” stoves, some installers prefer to run
flexible 2-ply aluminum venting continuous from the rain cap to
the flue collar on the draft hood.  Then stove pipe is used as a
protective sleeve from the appliance to the chimney.  This type of
installation does not comply with the code when installing a free-
standing gas fireplace.
  We feel that this installation surpasses the requirements of NFPA
54-1999 due to the following:
  - The design intent of a venting system is to safely remove the
products of combustion from the appliance to the outside
atmosphere.  A continuous exhaust liner reduces the amount of
necessary connections, which in turn, reduce the margin for error
and possible exhaust leakage into the dwelling.
  - The combination of 2-ply (.005” x 2) 1100 aluminum alloy liner
and stove pipe (.026”) surpass the material requirements for a low-
heat appliance vent connector.
  - The design of our draft hood, forces the use of the protective
stove pipe due to the aesthetics of the installation.
  Wolf Steel would state, in certified instructions, that in order to
meet the clearance to combustibles for a low-heat appliance vent
connector, spacer must be use to ensure liner is secured within the
stovepipe.
  Wolf Steel feels that this type of installation meets the intent of
NFPA 54-1999 and the Canadian B149.1-00.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed text covering
installation of a chimney liner is vague and would allow unlisted
products.  The reference to “stovepipe” includes no specification
for the material and its installation.  Refer to the exception to 7.5.1
which covers chimney liners.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #25)
54/Z223.1- 282 - (7.3.3, 7.10.3):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text as follows:
  7.3.3 Design and Construction. Gas utilization equipment
required to be vented shall be connected to a venting system
designed and constructed    installed    in accordance with the
provisions of Sections 7.4 through 7.15.
  7.10.3* Size of Vent Connector.
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  (a) A vent connector for gas utilization equipment with a single
draft hood or for a Category I fan-assisted combustion system
appliance shall be sized and constructed    installed     in accordance
with Chapter 10 and other approved engineering methods.
SUBSTANTIATION:  The word “constructed” is unnecessary since
the appliance’s construction is determined by the standard (for
listed equipment) or manufacturer (for unlisted equipment).  In
other cases, the word “constructed” should be replace by
“installed” for clarity.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #118)
54/Z223.1- 283 - (7.3.4):  Reject
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add/revise text:
  (f)       Mechanical draft systems installed outdoors shall be built in
stainless steel, cast iron, cast aluminum or other approved
materials that will resist corrosion from vent gases at temperatures
up to 575°F (300°C).   
  (g)       The discharge area of mechanical draft systems shall be
designed to overcome wind pressure.   
  (h)       Mechanical draft systems shall be designed so rainwater does
not enter the venting system.   
  (i)       A mechanical draft system must be sized in accordance with
approved engineering methods.
  Exception: Mechanical draft systems for individual gas vents for a
single, draft hood equipped appliance can be sized in accordance
with Chapter 10.
  (j)      Mechanical draft systems shall be installed in accordance with
the terms of their listing and the manufacturers’ instructions.
  Add the following draft inducer selection chart to Chapter 10.

SUBSTANTIATION:  Part (f) ensures that the draft inducer is
durable; in some instances, the draft inducer’s life is only one to
two years. The unreliable draft inducers are typically made of
galvanized steel or the equivalent. With regards to Part (g),
portions of the current code insinuate a necessity for the draft
inducer to control (or overcome) wind effects. Many installed draft
inducers fail at the task in high winds, in turn, create unsafe
conditions in the mechanical room or otherwise. Part (i) is to
alleviate the guess and pick method that is currently used for
simple applications in the market today. Several installations have
required the client to purchase new equipment since the draft
inducers was initially selected incorrectly without much thought.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The recognized the need for
coverage for mechanical draft systems, but there are questions on
the application of the proposed text and the calculation method
for the tables.  Many of the proposed requirements should be part
of product listing and not in the National Fuel Gas Code.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #120)
54/Z223.1- 284 - (7.3.4(e)):  Reject
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Revise text toread as follows:
  “The exit terminals of wall terminated mechanical draft systems
shall be not less than 7 ft (2.1 m) above grade where located
adjacent to ear public walkways and shall be located as specified in
7.8(a), and  (b),     and(d). The exit terminals of roof terminated
mechanical draft systems shall be located not less than 10 ft from a
forced air inlet.   ”

Chapter 10, Table 10.14:  Min. Capacity (CFM) of Mechanical Draft System when used with a single appliance and a single vent, when
used with a single appliance and a single vent.

Chimney ID Single Appliance Input (Btu/h)
50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000 450,000 500,000

3 in. 30 50 NR NR NR NR NR NR NR NR
4 in. 30 50 80 100 130 NR NR NR NR NR
5 in. 30 50 80 100 130 160 180 210 240 NR
6 in. 30 50 80 100 130 160 180 210 240 260
7 in. 30 50 80 100 130 160 180 210 240 260
8 in. NR NR 80 100 130 160 180 210 240 260
9 in. NR NR 80 100 130 160 180 210 240 260

10 in. NR NR 80 100 130 160 180 210 240 260
12 in. NR NR NR 100 130 160 180 210 240 260
14 in. NR NR NR NR NR 160 180 210 240 260

Single Appliance Input (Btu/h)
550,000 600,000 650,000 700,000 750,000 800,000 850,000 900,000 950,000 1,000,000

3 in. NR NR NR NR NR NR NR NR NR NR
4 in. NR NR NR NR NR NR NR NR NR NR
5 in. NR NR NR NR NR NR NR NR NR NR
6 in. 290 NR NR NR NR NR NR NR NR NR
7 in. 290 320 340 365 390 NR NR NR NR NR
8 in. 290 320 340 365 390 420 445 NR NR NR
9 in. 290 320 340 365 390 420 445 470 500 550

10 in. 290 320 340 365 390 420 445 470 500 550
12 in. 290 320 340 365 390 420 445 470 500 550
14 in. 290 320 340 365 390 420 445 470 500 550

Note: Chart is based on 300°F flue gas temperature.
The capacities allow for up to 2 × 90° elbows, up to 10 ft lateral.
Select draft inducer by using above values while assuming a 0.25 in. W.C. static pressure in the manufacturer’s capacity charts.
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SUBSTANTIATION:  “Adjacent” suggests that the sidewalks
connected directly (contiguous) to the wall on which the
mechanical draft system is located. “Near” construes the necessity
to abide by the 7 ft above grade rule. The user then must comply
with 7.8(a), (b), and (d).
  The existing text insinuates that mechanical draft systems are
always terminated on a wall. This is not the case, and the added
text clarifies this while emphasizing that even though mechanical
draft systems can terminate on the roof (see. 7.6.2), there needs to
be a safe distance to a forced air inlet or an air handling unit.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The 10 ft spacing of exit terminals to
forced air inlets is not substantiated.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP304)

54/Z223.1- 285 - (7.3.4(f)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise 7.3.4(f) as follows:
  (f) Mechanical draft systems shall be installed in accordance with
the terms of their listing and the manufacturers’ instructions.
  7.3.4(a) to read:
      (a) Mechanical draft systems shall be listed and shall be installed
in accordance with the terms of their listing and both the appliance
and the mechanical draft system manufacturers’ instructions.   
  Renumber subsequent paragraphs accordingly.
SUBSTANTIATION:  A new requirement for listing of mechanical
draft equipment is added for safety, and relocated to the beginning
of the list.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP192)
54/Z223.1- 286 - (7.3.5.1 and 7.3.5.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber text as follows:
  1.  7.3.5(a) as 7.3.5.1
  2.  7.3.5(b) as 7.3.5.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #91)
54/Z223.1- 287 - (7.3.5(b)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  7.3.5* Ventilating Hoods and Exhaust Systems.
  (b) Where automatically operated gas utilization equipment is
vented through a ventilating hood or exhaust system equipped with
a damper or with a power means of exhaust, provisions shall be
made to allow the flow of gas to the main burners only when the
damper is open to a position to properly vent the equipment and
when the power means of exhaust is in operation.
SUBSTANTIATION:  There is absolutely no justification for this
unsafe allowance just because of the type of  ignition source. The
standing pilot equipment is exactly the type of equipment that
needs to be interconnected to the exhaust hood system. For
example, A restaurant application may have several standing pilot
“wok” type burners that may total thousands of btu input capacity.
These burners are not exempt from venting requirements under
section 7.2.2, but this section states it is ok not interlock equipment
to the exhaust system that vents the products of their combustion

because they are standing pilot. This is absurd! The by-products of
combustion that are produced do not know what type of ignition
was used to generate them!  If  a cook chooses not to turn on the
exhaust fan (maybe on a cold day in the kitchen) and uses maybe
2, 4, 6, or even more of these type burners at the same time, where
are the by products of combustion going?  They are staying in the
occupied space and creating a unsafe situation. This is specifically
prohibited in code section 7.3.1.  This section permits an extremely
dangerous situation and the deletion of this wording will help
maintain the high level of safety that the codes are designed for. It
must provide a safe environment for users, designers, installers,
and manufacturer’s  alike.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The requirement covers
automatically operated equipment only, which is not dependent on
the method of ignition.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #60)
54/Z223.1- 288 - (Table 7.4.1):  Accept
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Delete last row in both columns as
follows:
  Equipment in commercial and              Chimney, ventilating
hood,
  industrial installations                        and exhaust system (7.3.5)
SUBSTANTIATION:  This category is extremely broad and could
include appliances that are listed for use with B-vent, L-vent, single-
wall pipe, plastic pipe, etc.  The choice of only chimney, hood and
exhaust system is far too restrictive considering the broad category
of appliances represented by the descriptors “commercial and
industrial”.  Let Section 7.3.5 speak for itself.  Also consider that
this category could include every other entry in the entire table,
making it even more erroneous.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #132)
54/Z223.1- 289 - (Table 7.4.1):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:     Editorial - Revise to incorporate
appropriate brackets grouping certain types of equipment and type
of vent system together as in past editions.   
SUBSTANTIATION:  It is believed some brackets have been left
out of the table which would clarify / group some equipment and
type of venting systems.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  This has been corrected in an errata
to the 1999 edition.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP87)
54/Z223.1- 290 - (7.4.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.4.2 Plastic Piping. Approved p    P   lastic piping shall be permitted
to be used for venting equipment listed for use with such venting
materials   shall be approved    .
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP88)
54/Z223.1- 291 - (7.5.1 Exception):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the Exception as follows:
  7.5.1 Listing or Construction.
  Exception: Masonry chimney flues    lined with a chimney lining
system specifically listed for use only with     serving  listed gas
appliances with draft hoods, Category I appliances, and other gas
appliances listed for use with Type B vents shall be permitted to be
lined with a chimney lining system specifically listed for use only
with such appliances.  The liner shall be installed in accordance
with the liner manufacturer’s instructions and the terms of the
listing…
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP193)
54/Z223.1- 292 - (7.5.1.1, 7.5.1.2, 7.5.1.3 and A-7.5.1.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.5.1 as follows:
  1.  7.5.1(a) as 7.5.1.1
  2.  7.5.1(b) as 7.5.1.2
  3.  7.5.1(c) as 7.5.1.3 and the NOTE as A-7.5.1.3.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #58)
54/Z223.1- 293 - (7.5.1(b)(c), 7.5.4 (b) (d)):  Accept
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  7.5.1
  (b) Metal chimneys shall be built and installed in accordance
with NFPA 211, Standard for Chimneys, Fireplaces, Vents, and
Solid Fuel-Burning Appliances, or local building codes .
  (c) *Masonry chimneys shall be built and installed in accordance
with NFPA 211, Standard for Chimneys, Fireplaces, Vents, and
Solid Fuel-Burning Appliances, or local building codes  and lined
with approved clay flue lining, a listed chimney lining system, or
other approved material that will resist corrosion, erosion,
softening, or cracking from vent gases at temperatures up to 1800°F
(982°C).
  7.5.4
  (b) Chimneys shall be lined in accordance with NFPA 211,
Standard for Chimneys, Fireplaces, Vents and Solid Fuel-Burning
Appliances, or local building codes .
  Exception: Existing chimneys shall be permitted to have their use
continued when an appliance is replaced by an appliance of
similar type, input rating, and efficiency.
  (d) When inspection reveals that an existing chimney is not safe
for the intended application, it shall be repaired, rebuilt, lined,
relined, or replaced with a vent or chimney to conform to NFPA
211, Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-
Burning Appliances, or local building codes , and shall be suitable
for the equipment to be attached.
SUBSTANTIATION:  Who decides whether to use NFPA 211 or
local codes?  What should be the basis for such decision? If the

local authority wants to modify the code by deleting the reference
to NFPA 211, they can do so without such text.  The text proposed
for deletion serves no purpose and could just as well be put in after
every code provision and referenced standard in this document.
there is no need for any code to doubt itself with references to
unknown local codes that may or may not exist or have any impact
on this code.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #163)
54/Z223.1- 294 - (7.5.1(C)):  Reject
SUBMITTER:  Ross Burnside, Carrier Corporation
RECOMMENDATION:  Revise the exception as follows:
  7.5.1 (c)
  Exception: Masonry chimney flues serving listed gas appliances
with draft hoods, Category I appliances, and other gas appliances
listed for use with Type B     or Type L     vent shall be permitted to be
lined with a chimney lining system specifically listed for use only
with such appliances. The liner shall be installed in accordance
with the liner manufacturer’s instructions and the terms of the
listing. A permanent identifying label shall be attached at the point
where the connection is to be made to the liner. The label shall
read:  “This gas vent is for appliances that burn gas. Do not
connect to solid or liquid fuel-burning appliances or incinerators.”
SUBSTANTIATION:  Type L may be used wherever Type B is
used.  See Definition for gas vent.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposal would allow chimney
liners to be used for equipment listed for Type L vents, which is
not proper.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP194)
54/Z223.1- 295 - (7.5.2.2, 7.5.2.2 and 7.5.2.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.5.2 as follows:
  1.  7.5.2(a) as 7.5.2.1.
  2.  7.5.2(b) as 7.5.2.2.
  3.  7.5.2(c) as 7.5.2.3.
  4.  7.5.2(d) as 7.5.2.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP89)
54/Z223.1- 296 - (7.5.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.5.3 Size of Chimneys. The effective area of a chimney venting
system serving listed gas appliances with draft hoods, Category I
appliances, and other appliances listed for use with Type B vents
shall be in accordance with    one of the following methods:    Chapter
10 or other approved engineering methods.
     (1) Chapter 10    
     (2)     Exception No. 1: As an alternate method of      For    sizing an
individual chimney venting system for a single appliance with a
draft hood, the effective areas of the vent connector and chimney
flue shall be not less than the area of the appliance flue collar or
draft hood outlet or greater than seven times the draft hood outlet
area.
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      (3)     Exception No. 2: As an alternate method for     For   sizing a
chimney venting system connected to two appliances with draft
hoods, the effective area of the chimney flue shall be not less than
the area of the larger draft hood outlet plus 50 percent of the area
of the smaller draft hood outlet, or greater than seven times the
smallest draft hood outlet area.
      (4) Other approved engineering methods.   
SUBSTANTIATION:  Global editorial change to eliminate
“exceptions” by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #125)

54/Z223.1- 297 - (7.5.3):  Accept in Principle
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add text as follows:
  “     Where a mechanical draft system is utilized the effective area of
the chimney venting system is not required to be in accordance
with Chapter 10. The effective area can be reduced provided the
mechanical draft system is designed so it will meet the
requirements of Sections 7.3.1 and 7.3.2.   ”
SUBSTANTIATION:  The current text does not allow for reduced
stack diameters as a result of mechanical draft systems. In addition,
the rest of the code body does not address the situation.
COMMITTEE ACTION:  Accept in Principle.
  7.5.3.5  Sizing.  Chimney venting systems using mechanical draft
shall be sized in accordance with approved engineering methods.
COMMITTEE STATEMENT:  Accepted and simplified.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #164)

54/Z223.1- 298 - (7.5.3 Exception No. 1 and No. 2):  Reject
SUBMITTER:  David W. Detty , Battele
RECOMMENDATION:  Revise text to read as follows:
  7.5.3  Size of Chimneys.
  Exception No. 1:  As an alternative method of sizing an individual
chimney venting system for a single appliance with a draft hood,
the effective areas of the vent connector and chimney flue shall be
not less than the area of the appliance flue collar or draft hood
outlet, nor greater than seven times the draft hood outlet area,     or
as determined from Table 7.5.3.   
  Exception No. 2:  As an alternative method for sizing an
individual chimney venting system connected to more than one
appliance, all with draft hoods, the effective areas of the chimney
flue shall be not less than the area of the largest vent connector
plus 50 percent of the area of additional flue collars or draft hood
outlets, nor greater than seven times the smallest draft hood outlet
area,     or as determined from Table 7.5.3.   

SUBSTANTIATION:  Recent GRI research on the Seven-Times
Rule was conducted using modeling and experimental analysis.
The results, documented in GRI Topical Report GRI-98/0285,
reveal the importance of vent connector rise and height for the vent
to properly prime when the chimney is of a larger flow area than
the vent connector.  Although detailed analysis was conducted for
single-appliance installations, the results should also be applied to
common-vent situations.  The table is described in detail it the GRI
Topical Report.  While Table 7.5.3 is proposed as an addition to
Section 7.5.3, the committee may wish to consider replacing the
seven-times rule.
  Note:  Supporting material available upon request at NFPA
headquarters.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The research cited has not been
presented to the committee.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #84)
54/Z223.1- 299 - (7.5.4):  Reject
SUBMITTER:  James Brewer , National Chimeny Sweep Guild
RECOMMENDATION:  Revise text as follows:
  7.5.4 Inspection of Chimneys.
  (a) Before replacing an existing appliance or connecting a vent
connector to a chimney, the chimney passageway shall be
examined to ascertain that it is clear and free of obstructions
inspected in accordance with NFPA 211, Standard for Chimneys,
Fireplaces, Vents and Solid Fuel-Burning Appliances   and shall be
cleaned if previously used for venting solid or liquid fuel-burning
appliances or fireplaces.
  (Remainder of section unchanged)
SUBSTANTIATION:  NFPA 211 included a new chapter on
chimney inspections in the 2000 edition.  The new chapter clearly
details what is included in a chimney inspection under varying
circumstances.  This new reference is favored over the existing
language and directs the code user to the most authoritative source
with regard to the inspection of chimneys.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Reference to NFPA 211 will add
inspection requirements for which there is no demonstrated need.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

Table 7-5.3  Masonry Chimney with either Single-Wall or Type-B Connector
3 in. Connector 4 in. Connector

Total
Height

(ft)

Minimum
Rise
(ft)

Maximum
CT Liner

(in.)
Area
Ratio

Maximum
CT Liner

(in.)
Area
Ratio

H<8 0 4x8 5.42 8x8 4.00
1 8x8 7.12 8x12 6.25
2 8x12 11.11 12x12 7.56
3 12x12 13.45 16x16 14.06

8≤H<15 0 8x8 7.12 8x12 6.25
1 8x12 11.11 12x12 7.56
2 12x12 13.45 12x16 12.25
3 12x12 13.45 16x16 14.06

15≤H<20 0 8x12 11.11 12x16 12.25
1 12x12 13.45 16x16 14.06
2 12x12 13.45 16x16 14.06
3 12x12 13.45 16x16 14.06

H≥20 0 12x12 13.45 16x16 14.06
1 12x12 13.45 16x16 14.06
2 12x12 13.45 16x16 14.06
3 12x12 13.45 16x16 14.06
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(Log #CP195)
54/Z223.1- 300 - (7.5.4.1, 7.5.4.2, 7.5.4.3 and 7.5.4.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.5.4 as follows:
  1.  7.5.4(a) as 7.5.4.1
  2.  7.5.4(b) as 7.5.4.2
  3.  7.5.4(c) as 7.5.4.3
  4.  7.5.4(d) as 7.5.4.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #61)
54/Z223.1- 301 - (7.5.4(b) Exception):  Reject
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Delete the Exception as follows:
  (b) Chimneys shall be lined in accordance with NFPA 211,
Standard for Chimneys, Fireplaces, Vents and Solid Fuel-Burning
Appliances, or local building codes.
  Exception: Existing chimneys shall be permitted to have their use
continued when an appliance is replaced by an appliance of
similar type, input rating, and efficiency.
SUBSTANTIATION:  The exception provides absolutely no
justification for allowing a new appliance installation connecting to
a non-code complying chimney.  What is so special about existing
chimneys that deserves such lenience?  What difference does it
make if the new appliance is “similar” to the previous appliance?
The bottom line is that a new appliance installation must always be
connected to a code conforming venting system.  An existing
unlined chimney is more than likely unfit for continued use, yet
this exception says to use if anyway.  Once again, the code official
can always allow such continued use on a case-by-case basis if
justified and the text is unnecessary.  The code should not be
poisoned by such unjustifiable code-circumventing exceptions that
were put into the code solely to address the hardships of complying
with the code.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  No technical substantiation is
provided to support the proposal.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP196)
54/Z223.1- 302 - (7.5.5.1, 7.5.5.2, 7.5.5.3 and 7.5.5.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.5.5 as follows:
  1.  7.5.5(a) as 7.5.5.1
  2.  7.5.5(b) as 7.5.5.2
  3.  7.5.5(c) as 7.5.5.3
  4.  7.5.5(d) as 7.5.5.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP90)
54/Z223.1- 303 - (7.5.5(b), (c), (d)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.5.5 Chimney Serving Equipment Burning Other Fuels.
  (b)     Where one chimney serves g    Gas utilization equipment and
equipment burning liquid fuel, shall be permitted to be    the
equipment shall be     connected to one chimney flue through
separate openings or shall be permitted to be connected through a
single opening      where     if  joined by a suitable fitting located as close
as practical to the chimney. If       Where    two or more openings are
provided into one chimney flue, they shall be at different levels. If
Where     the gas utilization equipment is automatically controlled, it
shall be equipped with a safety shutoff device.
  (c) *A listed combination gas- and solid fuel-burning appliance
connected to a single chimney flue shall be     equipped with a
manual reset device to shut off gas to the main burner in the event
of sustained backdraft or flue gas spillage shall be permitted to be
connected to a single chimney flue . The chimney flue shall be sized
to properly vent the appliance
  (d) A    single chimney flue serving a     listed combination gas- and
oil-burning appliance shall be permitted to be connected to a
single chimney flue. The chimney flue  shall be sized to properly
vent the appliance.
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be”  and replace the word “if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP318)
54/Z223.1- 304 - (7.5.8):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text:
  7.5.8 Space Surrounding Lining or Vent. The remaining space
surrounding a chimney liner, gas vent, special gas vent, or plastic
piping installed within a masonry chimney flue shall not be used to
vent another appliance.
  Exception: The insertion of another liner or vent within the
chimney as provided in this code and the liner or vent
manufacturer’s instructions.
      The remaining space surrounding a chimney liner, gas vent,
special gas vent, or plastic piping installed within a masonry
chimney flue shall not be used to supply combustion air.   
SUBSTANTIATION:  To minimize the potential for introducing
combustion products into the combustion air stream.  Similar
language is being added to section 6.5.6 [ See Committee Proposal
54-211 (Log #CP315)].
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP197)
54/Z223.1- 305 - (7.6.1):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  7.6.1  Application.  The installation of gas vents shall meet the
following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP198)
54/Z223.1- 306 - (7.6.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  7.6.2  Gas Vent Termination.  The termination of gas vents shall
comply with the following requirements:
SUBSTANTIATION:  An introductory statement is added.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP91)

54/Z223.1- 307 - (7.6.2(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.6.2 Gas Vent Termination.
  (a) A gas vent shall terminate    in accordance with one of the
following:   
  (1)      A     above the roof surface with a listed cap or listed roof
assembly. Gas vents 12 in. (300 mm) in size or smaller with listed
caps shall be permitted to be terminated in accordance with Figure
7.6.2(a), provided they are at least 8 ft (2.4 m) from a vertical wall
or similar obstruction. All other gas vents shall terminate not less
than 2 ft (0.6 m) above the highest point where they pass through
the roof and at least 2 ft (0.6 m) higher than any portion of a
building within 10 ft (3.1 m).
      (2)      Exception No. 1:  Industrial gas utilization equipment as
provided in 7.2.4.
      (3)      Exception No. 2:  Direct-vent systems as provided in 7.2.5.
      (4)      Exception No. 3:  Equipment with integral vents as provided
in 7.2.6.
      (5)      Exception No. 4:  Mechanical draft systems as provided in
7.3.4.
      (6)      Exception No. 5:  Ventilating hoods and exhaust systems as
provided in 7.3.5.
SUBSTANTIATION:  Global editorial chagne to eliminate
“exceptions” by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #3)

54/Z223.1- 308 - (7.6.2(e) (New)):  Accept in Principle
SUBMITTER:  Michael Roberts, Oregon Mechanical Officials
Association
RECOMMENDATION:  Add new text as follows:
      (e) Decorative shrouds shall not be installed at the termination of
gas vents except where such shrouds are listed and labeled for use
with the specific gas venting system and are installed in accordance
with manufacturers’ installation instructions.   
SUBSTANTIATION:  Vent “enhancers” and decorative shrouds
can cause down drafting and other unintended problems with gas
venting systems.  Shrouds can offer area for animal nests which
block the flow of gases.  Animal debris can also pose a fire hazard.
Unlisted decorative shrouds do not comply with the termination
requirements of listed gas vent systems.  Uniformed designers and
installers assume that a noncombustible shroud is not hazardous.
COMMITTEE ACTION:  Accept in Principle.
  Add new text as follows:
      (e) Decorative shrouds shall not be installed at the termination of
gas vents except where such shrouds are listed for use with the
specific gas venting system and are installed in accordance with
manufacturers’ installation instructions.   
COMMITTEE STATEMENT:  Accepted with the deletion of
labeled, which is redundant.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #165)
54/Z223.1- 309 - (7.6.3 Exception No. 1 and No. 2):  Reject
SUBMITTER:  David W. Detty ,
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.6.3 as follows:
  1.  7.6.3(a) as 7.6.3.1 and the NOTE as A-7.6.3.1
  2.  7.6.3(b) as 7.6.3.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP92)
54/Z223.1- 311 - (7.6.3(a)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.6.3 Size of Gas Vents.
  (a) *Category I Appliances. The sizing of natural draft venting
systems serving one or more listed appliances equipped with a draft
hood or appliances listed for use with Type B gas vent, installed in
a single story of a building, shall be in accordance with    one of the
following methods:    Chapter 10 or in accordance with sound
engineering practice.
     (1) The provisions of Chapter 10.
  (2) Vents serving fan-assisted combustion system appliances, or
combinations of fan-assisted combustion system and draft hood-   
equipped appliances shall be sized in accordance with Chapter 10
or other approved engineering methods.
  (3)   Exception No. 1: As an alternate method f    F    or sizing an
individual gas vent for a single, draft hood-equipped appliance, the
effective area of the vent connector and the gas vent shall be not
less than the area of the appliance draft hood outlet or greater than
seven times the draft hood outlet area. Vents serving fan-assisted
combustion system appliances shall be sized in accordance with
Chapter 10 or other approved engineering methods.
     (4)     Exception No. 2: As an alternate method f    F   or sizing a gas vent
connected to two appliances, with draft hoods, the effective area of
the vent shall be not less than the area of the larger draft hood
outlet plus 50 percent of the area of the smaller draft hood outlet
or greater than seven times the smaller draft hood outlet area.
Vents serving fan-assisted combustion system appliances, or
combinations of fan-assisted combustion system and draft hood-
equipped appliances shall be sized in accordance with Chapter 10
or other approved engineering methods.
     (5) Other sound engineering practices.   
SUBSTANTIATION:  Global editorial chagne to eliminate
“exceptions” by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #126)
54/Z223.1- 312 - (7.6.3(a) Exception No. 3 (New)):  Accept in
Principle
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add text as follows:
     Exception No. 3: Where a mechanical draft system is utilized the
effective area of the chimney venting system is not required to be in
accordance with Chapter 10. The effective area can be reduced
provided the mechanical draft system is designed so it will meet the
requirements of Sections 7.3.1 and 7.3.2.  
SUBSTANTIATION:  The current text of the section doe snot
allow for reduced stack diameters as a result of mechanical draft
systems. In addition, the rest of the code body does not address the
situation.
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COMMITTEE ACTION:  Accept in Principle.
Add a new 7.6.3 (c) to read:
      7.6.3 (c)  Sizing.  Chimney venting systems using mechanical draft
shall be sized in accordance with approved engineering methods.
COMMITTEE STATEMENT:  Alternate text is adopted for
consistency with Proposal 54-297 (Log #125).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #133)
54/Z223.1- 313 - (7.7.2 (New)):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Add nem text as follows:
      7.7.2 Application.  Single wall metal pipe shall not be used for
venting residential gas appliances.  
SUBSTANTIATION:  History and research confirm that the use of
single wall metal pipe needs to be curbed, particularly for small
residential type heating equipment. Numerous risks abound when
SW metal pipe is used in residential construction including
excessive condensation, premature corrosion, inadequate draft,
vent gas spillage, etc. within the dwelling.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposal would prohibit
installations in areas where single wall metal pipe has been used
successfully.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP200)
54/Z223.1- 314 - (7.7.3):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  7.7.3  Termination.  The termination of single-wall metal pipe
shall meet the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP201)
54/Z223.1- 315 - (7.7.4.1, 7.7.4.2, 7.7.4.3, 7.7.4.4 and 7.7.4.5):
Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber text as follows:
  1.  7.7.4(a) as 7.7.4.1
  2.  7.7.4(b) as 7.7.4.2
  3.  7.7.4(c) as 7.7.4.3
  4.  7.7.4(d) as 7.7.4.4
  5.  7.7.4(e) as 7.7.4.5.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #166)
54/Z223.1- 316 - (7.7.4(a).2 and 3):  Reject
SUBMITTER:  David W. Detty , Battele
RECOMMENDATION:  Revise text to read as follows:
  7.7.4(a) 2.  For a venting system for a single appliance with a draft
hood, the areas of the connector and the pipe each shall not be
less than the area of the appliance flue collar or draft hood outlet,
whichever is smaller.  The vent area shall not be greater than seven
times the draft hood outlet area,     or as determined from Table
7.7.4. 
  7.7.4(a) 3.  For a venting system for more than one appliance in a
single room, all having draft hoods, the area of the pipe shall not
be less than the area of the largest connector plus 50 percent of the
area of the additional draft hood outlets.  The vent area shall not
be greater than seven times the smallest draft hood outlet area,    or
as determined from Table 7.7.4.  Table is shown on the following
page.
SUBSTANTIATION:  Recent GRI research on the Seven-Times
Rule was conducted using modeling and experimental analysis.
The results, documented in GRI Topical Report GRI-98/0285,
reveal the importance of vent connector rise and height for the vent
to properly prime when the vertical vent is of a larger flow area
than the vent connector.  Although detailed analysis was conducted
for single-wall vents, logic dicates that, if guidelines more restrictive
than the seven-times rule are required for Type-B vents, then
guidelines should be at least as restrictive for single-wall vents.
Table 7.7.4 does not recommend area ratios larger than seven
because there is currently no supporting technical data.  While
Table 7.7.4 is proposed as an addition to Section 7.7.4, the
committee may wish to consider replacing the seven-times rule.
  Note:  Supporting material available upon request at NFPA
headquarters.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The research cited has not been
presented to the committee.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP93)

54/Z223.1- 317 - (7.7.4(d)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.7.4 Installation with Equipment Permitted by 7.4.1.
  (d) Minimum clearances from single-wall metal pipe to
combustible material shall be in accordance with Table 7.7.4(d).
The      Reduced     clearance    s    from single-wall metal pipe to
combustible material shall be permitted to be reduced where the
combustible material is protected  as specified for vent connectors
in Table 6.2.3(b).
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP202)
54/Z223.1- 318 - (7.7.5):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Revise text to read as follows:
  7.7.5  Size of Single-Wall Metal Pipe.  Single-wall metal piping
shall comply with the following requirements:
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #151)
54/Z223.1- 319 - (7.7.5(a).3 (New)):  Reject
SUBMITTER:  Kenneth M. Elovitz, Foxboro, MA
RECOMMENDATION:  Add new text:
  7.7.5 (a)
      3. Common venting is not permitted when using single wall metal
pipe.   
SUBSTANTIATION:  Since the old language about common
venting was deleted when this proposal was accepted, deleting the
proposed language will leave the standard silent on common
venting.  The intent of the proposal to delete the struck language
appears to be for the standard to allow common venting.  There is
no engineering reason to prohibit common venting
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  No technical substantiation has
been submitted to support the proposal.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP94)
54/Z223.1- 320 - (7.7.5(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.7.5 Size of Single-Wall Metal Pipe.
  (b)      Where     Any shaped      a     single-wall metal pipe shall be permitted
to be    is     used,     and has a shape other than round, it shall have an    
provided its equivalent effective area is  equal to the effective area of
the round pipe for which it is substituted and provided the
minimum internal dimension of the pipe    shall be     is not less than  2
in. (50 mm).
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #172)
54/Z223.1- 321 - (7.8):  Accept in Principle
SUBMITTER:  John Pianka, Hopkington Fire Department
RECOMMENDATION:  Paragraph (b) reads as follows:
  “A mechanical draft venting system of other than direct-vent type
shall terminate at least 4 ft. below, 4 ft. horizontally from, or 1 ft.
above any door, window, or gravity air inlet into any building. The
bottom of the vent terminal shall be located at least 12 in. above
grade.”
SUBSTANTIATION:  This paragraph should be clarified as to the
window. If a picture type window exists that is fixed glass pane with
no moveable parts, then this would meet the intent of the code as
not allowing air or exhausted fumes into the building. If so? then
the vent terminal clearances should not apply as stated in
paragraph (b).
  Looking back at the National Fuel Gas Code Handbook (1996)
refer to window as openable. This is not mentioned in the NFPA
54 (1999) Sec. 7-8.
COMMITTEE ACTION:  Accept in Principle.
  Revise 7.8 (b) to read:
  (b) A mechanical draft venting system of other than direct-vent
type shall terminate at least 4 ft (1.2 m) below, 4 ft (1.2 m)
horizontally from, or 1 ft (300 mm) above any door, operable
window, or gravity air inlet into any building. The bottom of the
vent terminal shall be located at least 12 in. (300 mm) above grade.
COMMITTEE STATEMENT:  The intent of the proposal in
accomplished with the revised text.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #44)
54/Z223.1- 322 - (7.8(e) (New)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Add new text as follows:
     (e) Where through-the-wall vent terminals for mechanical draft
venting systems discharge toward an adjacent building, such
terminals shall be located not less than 10 ft horizontally from the
adjacent building.   
SUBSTANTIATION:  The code is silent on the issue of the
distance between side-wall vent terminals and neighboring

Table 7-7.4  Single-Wall Vent with Single-Wall or Type-B Connector
3 in. Connector 4 in. Connector

Total Vent
Height H

(ft)

Minimum
Rise
(ft)

Maximum
Vent Diam.

(in.)
Area
Ratio

Maximum
Vent Diam.

(in.)
Area
Ratio

H<10 0 5 2.78 7 3.06
1 6 4.00 8 4.00
2 7 5.44 9 5.06
3 8 7.11 10 6.25

10≤H<15 0 6 4.00 8 4.00
1 7 5.44 8 4.00
2 7 5.44 9 5.06
3 8 7.11 10 6.25

15≤H<20 0 7 5.44 9 5.06
1 8 7.11 9 5.06
2 8 7.11 10 6.25
3 8 7.11 10 6.25

20≤H<30 0 8 7.11 10 6.25
1 8 7.11 10 6.25
2 8 7.11 10 6.25
3 8 7.11 10 6.25

30≤H<50 0 8 7.11 10 6.25
1 8 7.11 10 6.25
2 8 7.11 10 6.25
3 8 7.11 10 6.25

H≥50 0 8 7.11 10 6.25
1 8 7.11 10 6.25
2 8 7.11 10 6.25
3 8 7.11 10 6.25
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structures.  Exhausters, Category IV and direct-vent Category IV
appliances are often installed so that exhaust impinges on adjacent
buildings.  This could cause staining, damage to exterior surfaces,
nuisance condensation, vegetation damage and in some cases, high
temperatures on adjacent surfaces.  Typical appliance
manufacturer’s instructions state no distance limitations, therefore
the code needs to address the problem.  The proposed text would
not apply to continuous buildings separated by fire walls since the
exhaust terminal would not discharge toward the adjacent
building.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed distance is not
supported by technical data.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP203)

54/Z223.1- 323 - (7.8.1, 7.8.2, 7.8.3 and 7.8.4):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber text as follows:
  1.  7.8(a) as 7.8.1
  2.  7.8(b) as 7.8.2
  3.  7.8(c) as 7.8.3
  4.  7.8(d) as 7.8.4.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP204)

54/Z223.1- 324 - (7.9.1 and 7.9.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.9 as follows:
  1.  7.9(a) as 7.9.1
  2.  7.9(b) as 7.9.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP205)
54/Z223.1- 325 - (7.10.2.1, 7.10.3, 7.10.4 and 7.10.5 ):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.10.2 as follows:
  1.  7.10.2(a) as 7.10.2.1
  2.  7.10.2(b) as 7.10.2.2
  3.  7.10.2(c) as 7.10.2.3
  4.  7.10.2(d) as 7.10.2.4
  5.  7.10.2(e) as 7.10.2.5.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #46)
54/Z223.1- 326 - (7.10.2(b)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  (b) Where the vent connector used for gas utilization equipment
having a draft hood or a Category I appliance is located in or
passes through an attic space  , crawl space, garage     or other    space
that is not maintained at or above human comfort temperatures    
unconditioned area,  that portion of the vent connector shall be
listed Type B, Type L or listed vent material having equivalent
insulation qualities.
SUBSTANTIATION:  The term “unconditioned” is not defined
and is open to varying interpretation.  The Z223 committee could
not agree on a definition despite the fact that technical information
was provided indicating that ambient temperature below 60oF
would likely produce condensation within an appliance chimney or
vent connector.  The proposed text will settle the issue regarding
basements and cellars and any other space that may be below 60oF.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-327
(Log #CP319).  The proposed limits are not substantiated.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP319)
54/Z223.1- 327 - (7.10.2(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text:
  7.10.2
  (b) Where the vent connector used for gas utilization equipment
having a draft hood or a Category I appliance is located in or
passes through an attic space or other  unconditioned area, that
portion of the vent connector shall be listed Type B, Type L or
listed vent material having equivalent insulation qualities.
     Exception: Single wall metal pipe located within the exterior walls
of the building and located in areas having a local 99 percent
winter design temperature of 5°F or higher (see Figure G.19).
  (c) Where the vent connector used for gas utilization equipment
having a draft hood or a Category I appliance is located in or
passes through attics and crawl spaces that portion of the vent
connector shall be listed Type B, Type L or listed vent material
having equivalent insulation qualities.   
SUBSTANTIATION:  Provide guidance on where signal wall vent
connectors can be used in unconditioned spaces such as
basements and garages.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP206)

54/Z223.1- 328 - (7.10.3.1, 7.10.3.2, 7.10.3.3, 7.10.3.4, 7.10.3.5 and
7.10.3.6):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.10.3 as follows:
  1.  7.10.3(a) as 7.10.3.1
  2.  7.10.3(b) as 7.10.3.2
  3.  7.10.3(c) as 7.10.3.3
  4.  7.10.3(d) as 7.10.3.4
  5.  7.10.3(e) as 7.10.3.5
  6.  7.10.3(f) as 7.10.3.6.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #66)
54/Z223.1- 329 - (7.10.3(a)):  Accept
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  7.10.3* Size of Vent Connector.
  (a) A vent connector for gas utilization equipment with a single
draft hood or for a Category I fan-assisted combustion system
appliance shall be sized and constructed in accordance with
Chapter 10 and      or    other approved engineering methods.
SUBSTANTIATION:  Approved engineering methods are always
an option to the methods of Chapter 10.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP95)
54/Z223.1- 330 - (7.10.3(b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.10.3* Size of Vent Connector.
  “(b) ...If       Where     there are no instructions, the manifold shall be
designed and constructed...”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #26)
54/Z223.1- 331 - (7.10.3(d)):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revise text to read:
  “As an alternate method applicable only where there are two draft
hood-equipped appliances, the effective area of the common vent
connector or vent manifold and all junction fittings shall be not
less than the area of the larger vent connector plus 50 percent of
the areas of smaller flue collar outlet s.”
SUBSTANTIATION:  To correct the tense of the sentence.  There
is only one smaller appliance.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #67)
54/Z223.1- 332 - (7.10.3(f)):  Accept
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Delete the following text:
  7.10.3* Size of Vent Connector.
  (f) The effective area of the vent connector, where connected to
one or more appliances requiring draft for operation, shall be
obtained by the application of approved engineering practices to
perform as specified in 7.3.1 and 7.3.2.
SUBSTANTIATION:  The text is redundant with parts (a), (b),
(c) and (d).  It is also stated as a requirement when it is actually
an option.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP207)
54/Z223.1- 333 - (7.10.4.1 and 7.10.4.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.10.4 as follows:
  1.  7.10.4(a) as 7.10.4.1
  2.  7.10.4(b) as 7.10.4.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP96)
54/Z223.1- 334 - (7.10.7):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.10.7 Joints. Joints between sections of connector piping and
connections to flue collars or draft hood outlets shall be fastened
in accordance with one of the following methods:    by sheet metal
screws or other approved means.
     (1) By sheet metal screws.
  (2)     Exception: Vent connectors of listed vent material , which
shall be assembled and connected to flue collars or draft hood
outlets in accordance with the manufacturers’ instructions.
     (3) Other approved means.   
SUBSTANTIATION:  Global editorial chagne to eliminate
“exceptions” by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP97)
54/Z223.1- 335 - (7.10.8):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.10.8 Slope. A vent connector shall be installed without any dips
or sags and shall slope upward  toward the vent or chimney    at least
1/4 in./ft (20 mm/m).
SUBSTANTIATION:  Clarification of the intent of the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #123)
54/Z223.1- 336 - (7.10.8 Exception (New)):  Accept in Principle
SUBMITTER:  Steen Hagensen , EXHAUSTO, Inc.
RECOMMENDATION:  Add the following Exception:
     Exception: Vent connectors vented by a mechanical draft system
installed in accordance with the manufacturers’ instructions. 
SUBSTANTIATION:  Mechanical draft systems maintain a flow
through the vent system, thereby, providing the same result as the
slope requirement.
COMMITTEE ACTION:  Accept in Principle.
  Add the following Exception:
     Exception: Vent connectors attached to a mechanical draft system
installed in accordance with the manufacturers’ instructions. 
COMMITTEE STATEMENT:  Accepted with editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP208)
54/Z223.1- 337 - (7.10.9.1 and 7.10.9.2):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.10.9 as follows:
  1.  7.10.9(a) as 7.10.9.1
  2.  7.10.9(b) as 7.10.9.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #47)
54/Z223.1- 338 - (7.10.9(b)):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  (b)* Except as provided for in 7.10.3, t      T     he maximum horizontal
length of a single-wall connector shall be 75 percent of the height
of the chimney or vent. Except as provided for in 7.10.3, t      T     he
maximum horizontal length of a Type B double-wall connector
shall be 100 percent of the height of the chimney or vent. For a
chimney or vent system serving multiple appliances, the maximum
length of an individual connector, from the appliance outlet to the
junction with the common vent or another connector, shall be 100
percent of the height of the chimney or vent.
SUBSTANTIATION:  Other than the option for “approved
engineering methods”, there is nothing in Section 7.10.3 related to
connector length.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Table 10.2 allows single wall
connectors to be 100 percent of the vent height.  The change would
limit it to 75 percent.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #48)
54/Z223.1- 339 - (7.10.11):  Accept
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Delete the following text:
  7.10.11 Location. Where the vent connector used for gas
utilization equipment having a draft hood or for Category I
appliances is located in or passes through an attic, crawl space, or
other area that can be cold, that portion of the vent connector shall
be of listed double-wall Type B, Type L vent material or listed
material having equivalent insulation qualities.
SUBSTANTIATION:  Section 7.10.2 (b) says the same thing and is
appropriately located under the heading of “materials”.  Section
7.10.11 is not only redundant, but misplaced.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP98)
54/Z223.1- 340 - (7.10.12):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “7.10.12 Chimney Connection.     Where     In entering a flue in a
masonry or metal chimney, the vent connector shall be installed
above the extreme bottom to avoid stoppage.      Where a    A  thimble or
slip joint    is     shall be permitted to be used to facilitate removal of
the connector   ,    .T   t   he connector shall be firmly attached to or
inserted into the thimble or slip joint to prevent the connector
from falling out...”.
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” where feasible.

COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP210)
54/Z223.1- 341 - (7.10.15.1):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.10.15 as follows:
  1.  7.10.15(a) as 7.10.15.1
  2.  7.10.15(b) as 7.10.15.2.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP99)
54/Z223.1- 342 - (7.10.15(a). (b)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.10.15 Passage through Ceilings, Floors, or Walls.
  (a) A vent connector shall not pass through any ceiling, floor ,    or
fire-resistance rated wall    fire wall, or fire partition . A single-wall
metal pipe connector shall not pass through any interior wall.
  Exception: Vent connectors made of listed Type B or Type L vent
material and serving listed equipment with draft hoods and other
equipment listed for     use with     Type B gas vents shall be permitted
to    that   pass through walls or partitions constructed of combustible
material   shall be    if the connectors are installed with not less than
the listed clearance to combustible material.
  (b) …
  (1) For listed gas utilization equipment equipped      appliances   
with draft hoods and equipment     appliances    listed for use with Type
B gas vents,  the thimble shall be a minimum of   4 in. (100 mm)
larger in diameter than the vent connector. Where there is a run of
not less than 6 ft (1.8 m) of vent connector in the opening between
the draft hood outlet and the thimble, the thimble shall be     a
minimum of    permitted to be 2 in. (50 mm) larger in diameter than
the vent connector
  (2) For unlisted equipment     appliances    having draft hoods,    the
thimble shall be a minimum of   6 in. (150 mm) larger in diameter
than the vent connector
  (3) For residential incinerators and all other residential and low-
heat equipment,     appliances, the thimble shall be a minimum of   12
in. (300 mm) larger in diameter than the vent connector
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be”.  Other editorial changes for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP100)
54/Z223.1- 343 - (7.12.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.12.2 Installation. A draft hood supplied with or forming a part
of listed vented gas utilization equipment shall be installed without
alteration, exactly as furnished and specified by the equipment
manufacturer. If a draft hood is not supplied by the equipment
manufacturer where one is required, a draft hood shall be
installed, be of a listed or approved type, and, in the absence of
other instructions, be of the same size as the equipment flue collar.
Where a draft hood is required with a conversion burner, it shall
be of a listed or approved type.  Exception:      Where     If  it is
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determined that a draft hood of special design is needed or
preferable for a particular installation,    the installation shall be in
accordance with the recommendations of the equipment
manufacturer and shall be with     the advice of the gas utilization
equipment manufacturer and  the approval of the authority having
jurisdiction shall be secured.
SUBSTANTIATION:  Global editorial changes to eliminate
“exceptions” by rewriting the section and to replace the word “if”
with “where”.  Other change would make the section more
enforceable by replacing “advice” with “recommendations” and
eliminate “shall be secured” since the phrase is  redundant.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP101)
54/Z223.1- 344 - (7.12.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.12.5 Incinerator Draft Regulator.      Where recommended by the
incinerator manufacturer a     A  listed gas-fired incinerator shall be
permitted to be equipped with a listed single acting barometric
draft regulator where recommended by the incinerator
manufacturer . This draft regulator shall be installed in accordance
with the    incinerator manufacturer’s    instructions accompanying the
incinerator.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP102)
54/Z223.1- 345 - (7.12.6):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.12.6     Location     Install in Same Room. A d     D    raft hood    s and     or a
barometric draft regulator   s    shall be installed in the same room or
enclosure as the equipment in such a manner as to prevent any
difference in pressure between the hood or regulator and the
combustion air supply.
SUBSTANTIATION:  Editorial change to section title better
describes the section’s requirements.  Other editorial changes were
made for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP103)
54/Z223.1- 346 - (7.12.7):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “7.12.7 Positioning. A  d     D     raft hood    s and     or draft regulator   s    shall
be installed in the position for which    they were     it was designed with
reference to the horizontal and vertical planes and shall be located
so that the relief opening is not obstructed by any part of the gas
utilization equipment or adjacent construction...”.
SUBSTANTIATION:  Editorial change for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP104)
54/Z223.1- 347 - (7.12.8):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.12.8 Clearance. A draft hood shall be located so that its relief
opening is not less than 6 in. (150 mm) from any surface except
that of the gas utilization  equipment it serves and the venting system
to which the draft hood is connected. Where a greater or lesser
clearance is indicated on the equipment label, the clearance shall
not be less than that specified on the label.     Such    These  clearances
shall not be reduced.
SUBSTANTIATION:  Editorial change  to eliminate “gas
utilization” which is redundant  since the  code defines equipment
as the equivalent to an appliance which includes any device that
utilizes gas.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP105)
54/Z223.1- 348 - (7.13):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “7.13 Manually Operated Dampers. A manually operated damper
shall not be placed in the     any equipment    vent connector from any
gas utilization equipment...”.
SUBSTANTIATION:  Editorial change for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP106)
54/Z223.1- 349 - (7.15, 10.1.1, 10.2.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  7.15 Obstructions.     Devices that retard the flow of vent gases shall
not be installed in a vent connector, chimney, or vent.  The
following shall not be considered as obstructions:
  (1) Draft regulators and safety controls specifically listed for
installation in venting systems and installed in accordance with the
terms of their listing.
  (2) Approved draft regulators and safety controls designed and
installed in accordance with approved engineering methods.
  (3) Listed heat reclaimers and automatically operated vent
dampers installed in accordance with the terms of their listing.
  (4) Vent dampers serving listed appliances installed in
accordance with 10-1.1 and 10-2.1 or other approved engineering
methods.
  (5) Approved economizers, heat reclaimers, and recuperators
installed in venting systems of equipment not required to be
equipped with draft hoods, provided the gas utilization equipment
manufacturer’s instructions cover the installation of such a device
in the venting system and performance in accordance with 7.3.1
and 7.3.2 is obtained.   
  A device that retards the flow of vent gases shall not be installed in
a vent connector, chimney, or vent.
Exception No. 1: Draft regulators and safety controls (1)
specifically listed for installation in venting systems and installed in
accordance with the terms of their listing and (2) designed and
installed in accordance with approved engineering methods and
approved by the authority having jurisdiction.
Exception No. 2: Listed heat reclaimers and automatically operated
vent dampers installed in accordance with the terms of their listing.
Exception No. 3: Approved economizers, heat reclaimers, and
recuperators installed in venting systems of equipment not required
to be equipped with draft hoods, provided the gas utilization
equipment manufacturer’s instructions cover the installation of
such a device in the venting system and performance in accordance
with 7.3.1 and 7.3.2 is obtained.
Tables in Chapter 10 shall not apply where the equipment covered
in Section 7.15, Exception No. 1, 2, or 3 is installed in the vent.
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Other approved engineering methods shall be used to size these
vents.
SUBSTANTIATION:  Global editorial chagne to eliminate
“exceptions” by rewriting the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP107)
54/Z223.1- 350 - (8.1.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  8.1.2 High Altitude.
  “...For operation at elevations above 2000 ft (600 m), equipment
ratings shall be reduced    in accordance with one of the following
methods:   
      (a) A     at the rate of 4 percent for each 1000 ft (300 m) above sea
level before selecting appropriately sized equipment.
      (b)     Exception 1:  As permitted by the authority having jurisdiction.
      (c)     Exception 2:  Listed appliances shall be permitted to be
derated in accordance with the terms of the listing    shall be
permitted    .
SUBSTANTIATION:  Global editorial changes to eliminate the
phrase “permitted to be” and to eliminate “exceptions” by rewriting
the section.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP108)
54/Z223.1- 351 - (8.3, 8.6):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  8.3 Safety Shutoff Devices
  “...If       Where     the device does not function properly to turn off the
gas supply in the event...”.
  8.6* Checking the Draft.
  “...If       Where     the chimney or gas vent is drawing properly, the
match flame will be drawn into the draft hood. If Where not, the
combustion products will tend to extinguish this flame. the
combustion products are escaping from the relief opening...”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #117)
54/Z223.1- 352 - (9.1 Sizing Tables (New)):  Accept in Principle
SUBMITTER:  Bruce J. Swiecicki , National Propane Gas
Association
RECOMMENDATION:  Add the following new tables:

Table 1 NPGA
Copper Tube Sizing Between 2 psi Service Regulator and Line Pressure

Regulator 2 psi Setting and 1 psi Pressure Drop Outside Diameter,
Refrigeration Tubing Capacities in 100 Btu/hr Propane

Tubing
(O.D.)
Length
(I.D.)
Feet

3/8 in.
0.315

1/2 in.
0.430

5/8 in.
0.545

3/4 in.
0.666

7/8 in.
0.785

10 451 1020 1900 3215 4948
20 310 701 1306 2210 3401
30 249 563 1049 1774 2731
40 213 482 898 1519 2337
50 189 427 795 1346 2071
60 171 387 721 1219 1877
70 157 356 663 1122 1727
80 146 331 17 1044 1606
90 137 311 579 979 1507
90 137 311 579 979 1507

100 130 294 547 925 1424
150 104 236 439 743 1143
200 89 202 376 636 979
250 79 179 333 563 867
300 72 162 302 511 786
350 66 149 278 470 723
400 61 139 258 437 673
450 58 130 242 410 631
500 54 123 229 387 596
600 49 111 207 351 540
700 45 102 191 323 497
800 42 95 177 300 462
900 40 89 167 282 434

1000 37 84 157 266 410
1500 30 68 126 214 329
2000 26 58 108 183 282

Table 1 NPGA
Copper Tube Sizing Between 2 psi Service Regulator and Line Pressure

Regulator 2 psi Setting and 1 psi Pressure Drop Outside Diameter,
Refrigeration Tubing Capacities in 100 Btu/hr Propane

Tubing
(O.D.)
Length
(I.D.)
Feet

3/8 in.
0.315

1/2 in.
0.430

5/8 in.
0.545

3/4 in.
0.666

7/8 in.
0.785

10 451 1020 1900 3215 4948
20 310 701 1306 2210 3401
30 249 563 1049 1774 2731
40 213 482 898 1519 2337
50 189 427 795 1346 2071
60 171 387 721 1219 1877
70 157 356 663 1122 1727
80 146 331 17 1044 1606
90 137 311 579 979 1507
90 137 311 579 979 1507

100 130 294 547 925 1424
150 104 236 439 743 1143
200 89 202 376 636 979
250 79 179 333 563 867
300 72 162 302 511 786
350 66 149 278 470 723
400 61 139 258 437 673
450 58 130 242 410 631
500 54 123 229 387 596
600 49 111 207 351 540
700 45 102 191 323 497
800 42 95 177 300 462
900 40 89 167 282 434

1000 37 84 157 266 410
1500 30 68 126 214 329
2000 26 58 108 183 282
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SUBSTANTIATION:   The addition of these three tables will address a need
resulting from the icnreased populatiry of 2-psi propane systems. The tables
were generated using the equations found in Appendix C.3 of hte National
Fuel Gas Code for low pressure piping. The following parameters were used:
  1.  The fuel gas is propane
  2.  Specific Gravity = 1.50
  3.  Heating value = 2488 Btu/ft3
  4.  Y = Superexpansibility factor = 1
  5.  Cr - Viscosity, density and temperature factor = 1.245.
COMMITTEE ACTION:  Accept in Principle.
  Accept Tables 1 and 2 and revise format to conform to Proposal 54-354
(Log #73).

COMMITTEE STATEMENT:  Two of the proposed tables are accepted and
the table format is revised to be consistent with the format recommended in
Proposal 54-354 (Log #73). The third is not accepted as Schedule 80 pipe is
not used for 2 psi service.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane, Hagensen,
Olson, Padgett, Strebe

___________________

Table 2 NPGA
Schedule 40 Pipe Sizing Between 2 psi Service Regulator and Line Pressure Regulator

2 psi Setting and 1 psi Pressure Drop Capacities in 1000 Btu/hr Propane
Pipe

Length, ft
1/2 in.
0.622

3/4 in.
0.824

1 in.
1.049

1 1/4 in.
1.380

1 1/2 in.
1.610

2 in.
2.067

3 in.
3.068

3 1/2 in.
3.548

4 in.
4.026

10 2687 5619 10585 21731 32560 62708 176687 258696 360385
20 1847 362 7275 14936 22378 43099 121436 177800 247690
30 1483 3101 5842 11994 17971 34610 97517 142780 198904
40 1269 2654 5000 10265 15381 29621 83462 122201 170236
50 1125 2352 4431 9098 13632 26253 73971 108305 150877
60 1019 2131 4015 8243 12351 23787 67023 98132 136706
70 938 1961 3694 7584 11363 21884 61660 90280 125767
80 872 1824 3436 7055 10571 20359 57363 83988 117002
90 819 1712 3224 6620 9918 19102 53822 78803 109779

100 773 1617 3046 6253 9369 18043 50840 74437 103697
150 621 1298 2446 5021 7524 14490 40826 59776 83272
200 531 1111 2093 4298 6439 12401 34942 51160 71270
250 471 985 1855 3809 5707 10991 30968 45342 63166
300 427 892 1681 3451 5171 9959 28060 41083 57233
350 393 821 1546 3175 4757 9162 25814 37796 52653
400 365 764 1439 2954 4426 8523 24015 35162 48984
450 343 717 1350 2771 4152 7997 22533 32991 45960
500 324 677 1275 2618 3922 7554 21284 31164 43413
600 293 613 1155 2372 3554 6844 19285 28236 39336
700 270 564 1063 2182 3270 6297 17742 25977 36188
800 251 525 989 2030 3042 5858 16506 24167 33666
900 236 493 928 1905 2854 5496 15487 22675 31588

1000 222 465 876 1799 2696 5192 14629 21419 29838
1500 179 374 704 1445 2165 4169 11747 17200 23961
2000 153 320 602 1237 1853 3568 10054 14721 20507

Table 3 NPGA
Schedule 80 Pipe Sizing Between 2 psi Service Regulator and Line Pressure Regulator

2 psi Setting and 1 psi Pressure Drop Capacities in 1000 Btu/hr Propane
Pipe

Length, ft
1/2 in.
0.546

3/4 in.
0.742

1 in.
0.957

1 1/4 in.
1.278

1 1/2 in.
1.500

2 in.
1.939

3 in.
2.900

3 1/2 in.
3.364

4 in.
3.826

10 1909 4268 8320 17767 27044 43027 152424 224971 315299
20 1312 2934 5718 12211 18587 36445 104760 154621 216703
30 1054 2356 4592 9806 14926 29267 84126 124166 174020
40 902 2016 3930 8393 12775 25049 72001 106270 148939
50 799 1787 3483 7438 11322 22200 63813 94185 132002
60 724 1619 3156 6740 10259 20115 57819 85339 119603
70 666 1490 2903 6200 9438 18506 53193 78511 110033
80 620 1386 2701 5768 8780 17216 49486 73039 102365
90 582 1300 2534 5412 8238 16153 46431 68530 96046

100 549 1228 2394 5112 7782 15258 43858 64733 90724
150 441 986 1922 4105 6249 12253 35220 51983 72855
200 378 844 1645 3514 5348 10487 30144 44491 62354
250 335 748 1458 3114 4740 9294 26716 39431 55263
300 303 678 1321 2822 4295 8421 24206 35728 50073
350 279 624 1216 2596 3951 7747 22270 32869 46066
400 259 580 1131 2415 3676 7208 20718 30578 42856
450 243 544 1061 2266 3449 6762 19439 28690 40210
500 230 514 1002 2140 3258 6388 18362 27101 37982
600 208 466 908 1939 2952 5788 16637 24555 34415
700 192 429 835 1784 2716 5325 15306 22591 31661
800 178 399 777 1660 2526 4954 14239 21016 29454
900 167 374 729 1557 2370 4648 13360 19719 27636

1000 158 353 689 1471 2239 4390 12620 18626 26105
1500 127 284 553 1181 1798 3526 10134 14958 20963
2000 109 243 473 1011 1529 3017 8674 12802 17942
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Gas Undiluted Propane
Inlet pressure 2.0 psi
Pressure Drop 1.0 psi

Table 9.?? Semi-Rigid Copper Tubing

Specific Gravity 1.50
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 413 852 1,732 3,027 4,295 9,175 16,517 26,042 54,240 95,962
20 284 585 1,191 2,081 2,952 6,306 11,352 17,899 37,279 65,954
30 228 470 956 1,671 2,371 5,064 9,116 14,373 29,936 52,963
40 195 402 818 1,430 2,029 4,334 7,802 12,302 25,621 45,330
50 173 356 725 1,267 1,798 3,841 6,915 10,903 22,708 40,175
60 157 323 657 1,148 1,629 3,480 6,266 9,879 20,575 36,401
70 144 297 605 1,057 1,499 3,202 5,764 9,088 18,929 33,489
80 134 276 562 983 1,394 2,979 5,363 8,455 17,609 31,155
90 126 259 528 922 1,308 2,795 5,031 7,933 16,522 29,232
100 119 245 498 871 1,236 2,640 4,753 7,493 15,607 27,612
125 105 217 442 772 1,095 2,340 4,212 6,641 13,832 24,472
150 95 197 400 700 992 2,120 3,817 6,017 12,533 22,173
175 88 181 368 644 913 1,950 3,511 5,536 11,530 20,399
200 82 168 343 599 849 1,814 3,267 5,150 10,727 18,978
225 77 158 321 562 797 1,702 3,065 4,832 10,064 17,806
250 72 149 304 531 753 1,608 2,895 4,564 9,507 16,819
275 69 142 288 504 715 1,527 2,750 4,335 9,029 15,974
300 66 135 275 481 682 1,457 2,623 4,136 8,614 15,240

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.

Gas Undiluted Propane
Inlet pressure 2.0 psi
Pressure Drop 1.0 psi

Table 9.?? Schedule 40 Metallic Pipe

Specific Gravity 1.50
Pipe Size (in.)

Nominal 1/2
3/4 1 11/4 11/2 2 21/2 3 4

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 2,676 5,595 10,539 21,638 32,420 62,438 99,516 175,927 358,835

20 1,839 3,845 7,243 14,872 22,282 42,913 68,397 120,914 246,625

30 1,477 3,088 5,817 11,942 17,893 34,461 54,925 97,098 198,049

40 1,264 2,643 4,978 10,221 15,314 29,494 47,009 83,103 169,504

50 1,120 2,342 4,412 9,059 13,573 26,140 41,663 73,653 150,229

60 1,015 2,122 3,998 8,208 12,298 23,685 37,750 66,735 136,118

70 934 1,952 3,678 7,551 11,314 21,790 34,729 61,395 125,227

80 869 1,816 3,422 7,025 10,526 20,271 32,309 57,116 116,499

90 815 1,704 3,210 6,591 9,876 19,020 30,314 53,590 109,307

100 770 1,610 3,033 6,226 9,329 17,966 28,635 50,621 103,251

125 682 1,427 2,688 5,518 8,268 15,923 25,378 44,865 91,510

150 618 1,293 2,435 5,000 7,491 14,427 22,995 40,651 82,914

175 569 1,189 2,240 4,600 6,892 13,273 21,155 37,398 76,280

200 529 1,106 2,084 4,279 6,411 12,348 19,681 34,792 70,964
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(Log #116)
54/Z223.1- 353 - (9.1 Sizing Tables (New)):  Accept in Principle
SUBMITTER:  Bruce J. Swiecicki , National Propane Gas
Association
RECOMMENDATION:  Add the following new tables:

Type K Copper Tubing, Outside Diameter Sizing between
Second Stage Regulator and Appliance 11-in. Water Column

Setting, 0.5-in. Pressure Drop Capacities in 1000 Btu/hr Propane
Tubing
Length

Feet
3/8 in.
0.305

1/2 in.
0.402

5/8 in.
0.527

3/4 in.
0.652

7/8 in.
0.745

10 45 93 188 329 467
20 31 64 129 226 321
30 25 51 104 182 258
40 21 44 89 156 221
50 19 39 79 138 196
60 17 35 71 125 177
80 15 30 61 107 152

100 13 27 54 95 134
125 11 24 48 84 119
150 10 21 44 76 108
200 9 18 37 65 92
250 8 16 33 58 83
300 7 15 30 52 74
350 7 14 28 48 68
400 6 13 26 45 63

Copper Refrigeration Tubing, Outside Diameter Sizing between
Second Stage Regulator and Appliance 11-in. Water Column

Setting, 0.5-in. Pressure Drop Capacities in 1000 Btu/hr Propane
Tubing
Length

Feet
3/8 in.
0.311

1/2 in.
0.436

5/8 in.
0.555

3/4 in.
0.68

7/8 in.
0.785

10 47 115 216 368 536
20 32 79 148 253 368
30 26 63 119 203 296
40 22 54 102 174 253
50 20 48 90 154 224
60 18 43 82 139 203
80 15 37 70 119 174

100 14 33 62 106 154
125 12 29 55 94 137
150 11 26 50 85 124
200 9 23 43 73 106
250 8 20 38 64 94
300 8 18 34 58 85
350 7 17 32 54 78
400 6 16 29 50 73

SUBSTANTIATION:  The addition of these two tables for sizing
propane systems using copper tubing will complete the coverage
for copper tube. The tables were generated using the equations
found in Appendix C.3 of the National Fuel Gas Code for low
pressure piping. The following parameters were used:
  1.  The fuel gas is propane
  2.  Specific Gravity = 1.50
  3.  Heating value = 2488 Btu/ft3
  4.  Y = Superexpansibility factor = 1
  5.  Cr - Viscosity, density and temperature factor = 1.245.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  See Proposal 54-357 (Log #76),
Table 9.28.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #73)
54/Z223.1- 354 - (Table 9.1 through 9.34):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Change the format of all piping tables as
shown:
  ADD THREE (3) EHD SIZES AND REVISE TABLE NOTES AS
SHOWN BELOW AND ON THE FOLLOWING PAGES:

Table 9.19  Maximum Capacity of CSST in Cubic Feet per Hour for Gas Pressure of 0.5 psi or Less and Pressure Drop of 0.5 Inch Water
Column (Based on a 0.60 Specific Gravity Gas)

Tubing Length (ft)
EHD*
Flow

Designation 5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 895 639 524 456 409 374 325 292 267 248 232 219 208 171 148 133 95

46** 1790 1261 1027 888 793 723 625 559 509 471 440 415 393 320 277 247 226

62** 4142 2934 2398 2078 1860 1698 1472 1317 1203 1114 1042 983 933 762 661 591 540

Note   s  :
1.   Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be increased by an equivalent
length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, the greater
the gas ca pacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other manufacturers produce these
sizes.  
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Table 9.20   Maximum Capacity of CSST in Cubic Feet per Hour for Gas Pressure of 0.5 psi or Less and a Pressure Drop of 3 Inch Water
Column (Based on a 0.60 Specific Gravity Gas)

Tubing Length, ft
EHD*
Flow

Designation 5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 2141 1528 1254 1090 978 895 778 698 639 593 555 524 498 409 355 319 234

46** 4428 3199 2541 2197 1963 1790 1548 1383 1261 1166 1090 1027 974 793 686 613 559

62** 10103 7156 5848 5069 4536 4142 3590 3213 2934 2717 2543 2398 2276 1860 1612 1442 1317

Note   s  :
1.    Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified installation
guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.21   Maximum Capacity of CSST in Cubic Feet per Hour for a Gas Pressure of 0.5 psi or Less and a Pressure Drop
of 6 Inch Water Column (Based on a 0.60 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow

Designation
5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 3000 2141 1758 1528 1371 1254 1090 978 895 830 778 735 698 573 498 447 409

46** 6282 4428 3607 3119 2786 2541 2197 1963 1790 1656 1548 1458 1383 1126 974 870 793
62** 14263 10103 8257 7156 6404 5848 5069 4536 4142 3837 3590 3386 3213 2626 2276 2036 1860

Note   s  :
1.    Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified installation
guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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Table 9.22  Maximum Capacity of CSST in Cubic Feet per Hour for Gas Pressure of 2 psi and a Pressure Drop of 1 psi
(Based on 0.60 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow

Designation 10 25 30 40 50 75 80 100 150 200 250 300 400 500

37 4509 2887 2642 2297 2061 1692 1639 1471 1207 1049 941 862 749 552

46** 9599 6041 5509 4763 4255 3467 3355 2997 2442 2111 1886 1720 1487 1329

62** 21637 13715 12526 10855 9715 7940 7689 6881 5624 4874 4362 3983 3452 3089

Notes:
1. Table does not include effect of pressure drop across the line regulator.  If regulator loss exceeds 3/4 psi DO NOT USE THIS TABLE.
Consult with regulator manufacturer for pressure drops and capacity factors.  Pressure drops across a regulator may vary with flow rate.
2. CAUTION:  Capacities shown in table may exceed maximum capacity for a selected regulator.  Consult with regulator or tubing
manufacturer for guidance.
3. Table includes losses for four 90-degree bends and two end fittings.  Tubing runs with larger number of bends and/or fittings shall be
increased by an equivalent length of tubing according to the following equation:  L = 1.3n where L is additional length (ft) of tubing and
n is the number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes.  The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.23   Maximum Capacity of CSST in Cubic Feet per Hour for a Gas Pressure of 5 psi and a Pressure Drop of 3.5 psi  (Based on a
0.60 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow

Designation
10 25 30 40 50 75 80 100 150 200 250 300 400 500

37 8295 5311 4860 4225 3791 3112 3016 2705 2221 1931 1732 1585 1378 1035

46** 18080 11378 10377 8972 8015 6530 6320 5646 4600 3977 3553 3240 2802 2503

62** 40353 25580 23361 20246 18119 14809 14341 12834 10489 9090 8135 7430 6439 5762

Notes:
1. Table does not include effect of pressure drop across line regulator. If regulator loss exceeds 1 psi., DO NOT USE THIS TABLE.
Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate.
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for
guidance.
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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Table 9.29  Maximum Capacity of CSST in Thousands of Btu per Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 11 Inch
Water Column and a Pressure Drop of 0.5 Inch Water Column (Based on a 1.52 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow

Designation

5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 1415 971 775 661 583 528 449 397 359 330 307 286 270 217 183 163 147

46** 2830 1993 1623 1404 1254 1143 988 884 805 745 696 656 621 506 438 390 357

62** 6547 4638 3791 3285 2940 2684 2327 2082 1902 1761 1647 1554 1475 1205 1045 934 854

Note   s  :
1.    Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified installation
guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.30  Maximum Capacity of CSST in Thousands of Btu per Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 2 psi
and a Pressure Drop of 1 psi  (Based on 1.52 Specific Gravity Gas)*

Tubing Length (ft)EHD*
Flow

Designation 10 25 30 40 50 75 80 110 150 200 250 300 400 500

37 7128 4564 4176 3631 3258 2675 2591 2325 1908 1658 1487 1363 1163 1027

46** 15174 9549 8708 7529 6726 5480 5303 4738 3860 3337 2981 2719 2351 2101

62** 34203 21680 19801 17159 15357 12551 12154 10877 8890 7705 6895 6296 5457 4883

Notes:
1. Table does not include effect of pressure drop across the line regulator.  If regulator loss exceeds 1/2 psi (based on 13 in. water column
outlet pressure),  DO NOT USE THIS TABLE.  Consult with regulator manufacturer for pressure drops and capacity factors.  Pressure
drops across a regulator may vary with flow rate.
2. CAUTION :  Capacities shown in table may exceed maximum capacity for a selected regulator.  Consult with regulator or tubing
manufacturer for guidance.
3. Table includes losses for four 90-degree bends and two end fittings.  Tubing runs with larger number of bends and/or fittings shall be
increased by an equivalent length of tubing according to the following equation:  L = 1.3n where L is additional length (ft) of tubing and
n is the number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter  — A measure of the relative hydraulic efficiency between different tubing sizes.  The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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SUBSTANTIATION:  The revised table format provides code
users with a clear and consistent layout that would improve the
ability to select and use the correct table.  No changes have been
made to the technical content of the existing tables.
  The format changes include large prominent table numbers and
titles that enable quicker location and selection.  All tables will
now feature the pipe lengths in the first column which is consistent
with many of the table formats reviewed for this work.  All
numerical entries use a comma format to assist in  identifying the
capacities and each table will contain grid lines to enhance
selection.
COMMITTEE ACTION:  Accept in Principle.
  Accept with the following changes:
  Editorially revise “Length” for “Equivalent Length”.
  Revise Tables 9.24 through 9.34 to reflect 1.50 sp.

Table 9.24

SPECIAL USE:
Multipliers To Be Used With Tables 9.1
Through 9.12 When The Specific Gravity
Of The Gas Is Other Than 0.60)

Specific
Gravity Multiplier Specific

Gravity Multiplier

.35 1.31 1.00 .78

.40 1.23 1.10 .74

.45 1.16 1.20 .71

.50 1.10 1.30 .68

.55 1.04 1.40 .66

.60 1.00 1.50 .63

.65 .96 1.60 .61

.70 .93 1.70 .59

.75 .90 1.80 .58

.80 .87 1.90 .56

.85 .84 2.00 .55

.90 .82 2.10 .54

Table 9.31  Maximum Capacity of CSST in Thousands of Btu per Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 5 psi
and a Pressure Drop of 3.5 psi (Based on a 1.52 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow

Designation
10 25 30 40 50 75 80 100 150 200 250 300 400 500

37 13112 8395 7682 6679 5993 4919 4768 4276 3511 3052 2738 2505 2178 1954

46** 28580 17986 16403 14183 12670 10322 9990 8925 7271 6287 5616 5122 4429 3957

62** 63788 40436 36928 32004 28642 23409 22670 20287 16581 14369 12859 11745 10178 9108

Notes:
1. Table does not include effect of pressure drop across line regulator. If regulator loss exceeds1 psi, DO NOT USE THIS TABLE.
Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate.
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for
guidance.
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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Gas Undiluted Propane
Inlet pressure 10.0 psi
Pressure Drop 1.0 psi

Table 9.25 Schedule 40 Metallic Pipe

Specific Gravity 1.50

SPECIAL USE: Pipe Sizing Between First Stage (High Pressure Regulator) And Second Stage (Low Pressure Regulator)

Pipe Size (in.)
Nominal Inside: 1/2

3/4 1 11/4 11/2 2 3 31/2 4

Actual: 0.622 0.824 1.049 1.38 1.61 2.067 3.068 3.548 4.026

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

30 1,834 3,835 7,225 14,834 22,225 42,804 120,604 176,583 245,995

40 1,570 3,283 6,184 12,696 19,022 36,634 103,222 151,132 210,539

50 1,391 2,909 5,480 11,252 16,859 32,468 91,484 133,946 186,597

60 1,261 2,636 4,966 10,195 15,275 29,419 82,891 121,364 169,071

70 1,160 2,425 4,568 9,379 14,053 27,065 76,258 111,654 155,543

80 1,079 2,256 4,250 8,726 13,074 25,179 70,944 103,872 144,703

90 1,012 2,117 3,988 8,187 12,267 23,624 66,564 97,460 135,770

100 956 2,000 3,767 7,733 11,587 22,315 62,876 92,060 128,247

150 768 1,606 3,025 6,210 9,305 17,920 50,492 73,927 102,987

200 657 1,374 2,589 5,315 7,964 15,337 43,214 63,272 88,144

250 582 1,218 2,294 4,711 7,058 13,593 38,300 56,077 78,120

300 528 1,104 2,079 4,268 6,395 12,316 34,703 50,810 70,782

350 486 1,015 1,913 3,927 5,883 11,331 31,926 46,744 65,119

400 452 945 1,779 3,653 5,473 10,541 29,701 43,487 60,581

450 424 886 1,669 3,428 5,135 9,890 27,867 40,802 56,841

500 400 837 1,577 3,238 4,851 9,342 26,323 38,541 53,691

600 363 759 1,429 2,934 4,395 8,465 23,851 34,921 48,648

700 334 698 1,314 2,699 4,044 7,788 21,943 32,127 44,756

800 310 649 1,223 2,511 3,762 7,245 20,413 29,888 41,637

900 291 609 1,147 2,356 3,530 6,798 19,153 28,043 39,066

1,000 275 575 1,084 2,225 3,334 6,421 18,092 26,489 36,902

1,500 221 462 870 1,787 2,677 5,156 14,528 21,272 29,633

2,000 189 395 745 1,529 2,291 4,413 12,435 18,206 25,362
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Gas Undiluted Propane
Inlet pressure 11.0 in. WC
Pressure Drop 0.5 in. WC

Table 9.26 Schedule 40 Metallic Pipe

Specific Gravity 1.50

SPECIAL USE: Pipe Sizing Between Single or Second Stage (Low Pressure Regulator) and Appliance.

Pipe Size (in.)
Nominal Inside: 1/2

3/4 1 11/4 11/2 2 3 31/2 4

Actual: 0.622 0.824 1.049 1.38 1.61 2.067 3.068 3.548 4.026

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 291 608 1,145 2,352 3,523 6,786 19,119 27,993 38,997

20 200 418 787 1,616 2,422 4,664 13,141 19,240 26,802

30 160 336 632 1,298 1,945 3,745 10,552 15,450 21,523

40 137 287 541 1,111 1,664 3,205 9,031 13,223 18,421

50 122 255 480 984 1,475 2,841 8,004 11,720 16,326

60 110 231 434 892 1,337 2,574 7,253 10,619 14,793

80 94 197 372 763 1,144 2,203 6,207 9,088 12,661

100 84 175 330 677 1,014 1,952 5,501 8,055 11,221

125 74 155 292 600 899 1,730 4,876 7,139 9,945

150 67 140 265 543 814 1,568 4,418 6,468 9,011

200 58 120 227 465 697 1,342 3,781 5,536 7,712

250 51 107 201 412 618 1,189 3,351 4,906 6,835

300 46 97 182 373 560 1,078 3,036 4,446 6,193

350 42 89 167 344 515 991 2,793 4,090 5,698

400 40 83 156 320 479 922 2,599 3,805 5,301
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Table 9.27 Semi-Rigid Metallic Tubing

SPECIAL USE:
Sizing Between First Stage (High Pressure
Regulator) and Second Stage (Low Pressure
Regulator)

Gas Undiluted Propane
Inlet pressure 10.0 psi.

Pressure Drop 1.0 psi
Specific Gravity 1.50

Outside Diameter (in.)

Nominal: 3/8
1/2

5/8
3/4

7/8

Actual: 0.315 0.430 0.545 0.666 0.785

Length
(ft)

Maximum Capacity in
Thousands of Btu per Hour

30 308 697 1,297 2,194 3,377

40 264 596 1,110 1,878 2,891

50 234 528 984 1,665 2,562

60 212 479 891 1,508 2,321

70 195 440 820 1,388 2,136

80 181 410 763 1,291 1,987

90 170 384 716 1,211 1,864

100 161 363 676 1,144 1,761

150 129 292 543 919 1,414

200 110 250 465 786 1,210

250 98 221 412 697 1,073

300 89 200 373 631 972

350 82 184 343 581 894

400 76 172 319 540 832

450 71 161 300 507 780

500 67 152 283 479 737

600 61 138 256 434 668

700 56 127 236 399 614

800 52 118 220 371 572

900 49 111 206 348 536

1,000 46 104 195 329 507

1,500 37 84 156 264 407

2,000 32 72 134 226 348

Table 9.28 Semi-Rigid Metallic Tubing

SPECIAL USE: Sizing Between Single or Second Stage
(Low Pressure Regulator) and Appliance

Gas Undiluted Propane
Inlet pressure 11.0 in. WC

Pressure Drop 0.5 in. WC
Specific Gravity 1.50

Outside Diameter (in.)

Nominal: 3/8
1/2

5/8
3/4

7/8

Actual: 0.315 0.430 0.545 0.666 0.785

Length
(ft)

Maximum Capacity in
Thousands of Btu per Hour

10 49 110 206 348 535

20 34 76 141 239 368

30 27 61 113 192 296

40 23 52 97 164 253

50 20 46 86 146 224

60 19 42 78 132 203

80 16 36 67 113 174

100 14 32 59 100 154

125 12 28 52 89 137

150 11 26 48 80 124

200 10 22 41 69 106

250 9 19 36 61 94

300 8 18 33 55 85

350 7.1 16 30 51 78

400 6.6 15 28 47 73
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Gas Undiluted Propane
Inlet pressure 11.0 in. WC
Pressure Drop 0.5 in. WC

Table 9.29 Corrugated Stainless Steel Tubing (CSST)

Specific Gravity 1.50
Tube Size (EHD)

Flow Designation: 13 15 18 19 23 25 30 31
Length

(ft) Maximum Capacity in Cubic Feet of Gas per Hour

5 72 99 181 211 355 426 744 863
10 50 69 129 150 254 303 521 605
15 39 55 104 121 208 248 422 490
20 34 49 91 106 183 216 365 425
25 30 42 82 94 164 192 325 379
30 28 39 74 87 151 177 297 344
40 23 33 64 74 131 153 256 297
50 20 30 58 66 118 137 227 265
60 19 26 53 60 107 126 207 241
70 17 25 49 57 99 117 191 222
80 15 23 45 52 94 109 178 208
90 15 22 44 50 90 102 169 197
100 14 20 41 47 85 98 159 186
150 11 15 31 36 66 75 123 143
200 9 14 28 33 60 69 112 129
250 8 12 25 30 53 61 99 117
300 8 11 23 26 50 57 90 107

Note: Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall
be increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.

Gas Undiluted Propane
Inlet pressure 2.0 psi
Pressure Drop 1.0 psi

Table 9.30 Corrugated Stainless Steel Tubing (CSST)

Specific Gravity 1.50
Tube Size (EHD)

Flow Designation: 13 15 18 19 23 25 30 31
Length

(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 426 558 927 1,106 1,735 2,168 4,097 4,720
25 262 347 591 701 1,120 1,384 2,560 2,954
30 238 316 540 640 1,027 1,266 2,331 2,692
40 203 271 469 554 896 1,100 2,012 2,323
50 181 243 420 496 806 986 1,794 2,072
75 147 196 344 406 663 809 1,457 1,685
80 140 189 333 393 643 768 1,410 1,629
110 124 169 298 350 578 703 1,256 1,454
150 101 137 245 287 477 575 1,021 1,182
200 86 118 213 248 415 501 880 1,019
250 77 105 191 222 373 448 785 910
300 69 96 173 203 343 411 716 829
400 60 82 151 175 298 355 616 716
500 53 72 135 158 268 319 550 638

Notes:
1. Table does not include effect of pressure drop across the line regulator.  If regulator loss exceeds 1/2 psi (based on 13 in. water column
outlet pressure),  DO NOT USE THIS TABLE.  Consult with regulator manufacturer for pressure drops and capacity factors.  Pressure
drops across a regulator may vary with flow rate.
2. CAUTION :  Capacities shown in table may exceed maximum capacity for a selected regulator.  Consult with regulator or tubing
manufacturer for guidance.
3. Table includes losses for four 90-degree bends and two end fittings.  Tubing runs with larger number of bends and/or fittings shall be
increased by an equivalent length of tubing according to the following equation:  L = 1.3n where L is additional length (ft) of tubing and n
is the number of additional fittings and/or bends.
*EHD — Equivalent Hydraulic Diameter  — A measure of the relative hydraulic efficiency between different tubing sizes.  The greater the
value of EHD, the greater the gas capacity of the tubing.
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Gas Undiluted Propane
Inlet pressure 5.0 psi
Pressure Drop 3.5 psi

Table 9.31 Corrugated Stainless Steel Tubing (CSST)

Specific Gravity 1.50
Tube Size (EHD)

Flow Designation: 13 15 18 19 23 25 30 31
Length

(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 826 1,065 1,713 2,061 3,153 3,999 7,829 8,945
25 509 664 1,092 1,307 2,037 2,554 4,864 5,600
30 461 603 999 1,193 1,866 2,336 4,430 5,102
40 396 520 867 1,033 1,629 2,029 3,822 4,404
50 352 463 777 926 1,463 1,819 3,409 3,929
75 284 376 637 757 1,206 1,492 2,769 3,194
80 275 363 618 731 1,169 1,446 2,677 3,090
100 243 324 553 656 1,051 1,296 2,388 2,756
150 196 262 453 535 866 1,062 1,941 2,241
200 169 226 393 464 755 923 1,675 1,934
250 150 202 352 415 679 828 1,493 1,726
300 136 183 322 379 622 757 1,359 1,572
400 117 158 279 328 542 657 1,173 1,356
500 104 140 251 294 488 589 1,046 1,210

Notes:
1. Table does not include effect of pressure drop across line regulator. If regulator loss exceeds1 psi, DO NOT USE THIS TABLE.
Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate.
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for
guidance.
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
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Gas Undiluted Propane
Inlet pressure 10.0 psi
Pressure Drop 1.0 psi

Table 9.32 Polyethylene Plastic Pipe

Specific Gravity 1.50

SPECIAL USE: Sizing Between First Stage and Second Stage Regulator

Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

30 2,143 4,291 7,742 13,412 20,254 36,392

40 1,834 3,672 6,626 11,479 17,335 31,147

50 1,625 3,255 5,873 10,173 15,364 27,605

60 1,473 2,949 5,321 9,218 13,921 25,012

70 1,355 2,713 4,895 8,480 12,807 23,011

80 1,261 2,524 4,554 7,889 11,914 21,407

90 1,183 2,368 4,273 7,402 11,179 20,086

100 1,117 2,237 4,036 6,992 10,559 18,973

125 990 1,983 3,577 6,197 9,359 16,815

150 897 1,796 3,241 5,615 8,480 15,236

175 825 1,653 2,982 5,166 7,801 14,017

200 768 1,537 2,774 4,806 7,257 13,040

225 720 1,443 2,603 4,509 6,809 12,235

250 681 1,363 2,459 4,259 6,432 11,557

275 646 1,294 2,335 4,045 6,109 10,976

300 617 1,235 2,228 3,859 5,828 10,471

350 567 1,136 2,049 3,550 5,362 9,634

400 528 1,057 1,907 3,303 4,988 8,962

450 495 991 1,789 3,099 4,680 8,409

500 468 937 1,690 2,927 4,421 7,943

600 424 849 1,531 2,652 4,006 7,197

700 390 781 1,409 2,440 3,685 6,621

800 363 726 1,310 2,270 3,428 6,160

900 340 681 1,229 2,130 3,217 5,779

1,000 321 644 1,161 2,012 3,038 5,459

1,500 258 517 933 1,616 2,440 4,384

2,000 221 442 798 1,383 2,088 3,752
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Table 9.33 Polyethylene Plastic Tubing

SPECIAL USE: Sizing Between First Stage and Second
Stage
Gas Undiluted Propane

Inlet pressure 10.0 psi

Pressure Drop 1.0 psi

Specific Gravity 1.50

Plastic Tubing Size (CST) (in.)

Nominal OD: 1/2 1

Designation: SDR 7.00 SDR 11.00

Actual ID: 0.445 0.927

Length
(ft)

Maximum Capacity in
Thousands of Btu per Hour

30 762 5,224

40 652 4,471

50 578 3,963

60 524 3,590

70 482 3,303

80 448 3,073

90 421 2,883

100 397 2,723

125 352 2,414

150 319 2,187

175 294 2,012

200 273 1,872

225 256 1,756

250 242 1,659

275 230 1,576

300 219 1,503

350 202 1,383

400 188 1,286

450 176 1,207

500 166 1,140

600 151 1,033

700 139 950

800 129 884

900 121 830

1,000 114 784

1,500 92 629

2,000 79 539

Table 9.34 Polyethylene Plastic Tubing

SPECIAL USE: Sizing Between Single or Second Stage
Regulator and Building

Gas Undiluted Propane

Inlet pressure 11.0 in. WC

Pressure Drop 0.5 in. WC

Specific Gravity 1.50

Plastic Tubing Size (CST) (in.)

Nominal OD: 1/2 1

Designation: SDR 7.00 SDR 11.00

Actual ID: 0.445 0.927

Length
(ft)

Maximum Capacity in
Thousands of Btu per Hour

10 121 828

20 83 569

30 67 457

40 57 391

50 51 347

60 46 314

70 42 289

80 39 269

90 37 252

100 35 238

125 31 211

150 28 191

175 26 176

200 24 164

225 22 154

250 21 145

275 20 138

300 19 132

350 18 121

400 16 113

COMMITTEE STATEMENT:  The proposed tables are accepted
using length rather than equivalent length to make all tables
consistent.  See Committee Action on Proposal 54-357 (Log #76).
All LP sizing tables are being revised to reflect commercially
available LP that has a 1.50 specific gravity and 2488 Btu per cubic
foot.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #27)
54/Z223.1 - 355  - (Table 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 9.11, 9.12 ):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Revist Tables as follows:
  Table 9.5 Pipe Sizing Table for Pressures Under 1 Pound    psi   Approximate
Capacity of Pipes of Different Diameters and Lengths in Cubic Feet per Hour
with Pressure Drop of 0.3 Inch Water Column and 0.6 Specific Gravity
  Table 9.6 Pipe Sizing Table for Pressures Under 1 Pound    psi   Approximate
Capacity of Pipes of Different Diameters and Lengths in Cubic Feet per Hour
with Pressure Drop of 0.5 Inch Water Column and 0.6 Specific Gravity
  Table 9.7 Pipe Sizing Table for 1 Pound     psi   Pressure Capacity of Pipes of
Different Diameters and Lengths in Cubic Feet per Hour for an Initial
Pressure of 1.0 psi with a 10 Percent Pressure Drop and a Gas of 0.6 Specific
Gravity
  Table 9.8 Pipe Sizing Table for 2 Pounds    psi   Pressure Capacity of Pipes of
Different Diameters and Lengths in Cubic Feet per Hour for an Initial
Pressure of 2.0 psi with a 10 Percent Pressure Drop and a Gas of 0.6 Specific
Gravity
  Table 9.9 Pipe Sizing Table for 5 Pounds    psi   Pressure Capacity of Pipes of
Different Diameters and Lengths in Cubic Feet per Hour for an Initial
Pressure of 5.0 psi with a 10 Percent Pressure Drop and a Gas of 0.6 Specific
Gravity
  Table 9.10 Pipe Sizing Table for 10 Pounds    psi   Pressure Capacity of Pipes of
Different Diameters and Lengths in Cubic Feet per Hour for an Initial
Pressure of 10.0 psi with a 10 Percent Pressure Drop and a Gas of 0.6 Specific
Gravity
  Table 9.11 Pipe Sizing Table for 20 Pounds    psi   Pressure Capacity of Pipes of
Different Diameters and Lengths in Cubic Feet per Hour for an Initial
Pressure of 20.0 psi with a 10 Percent Pressure Drop and a Gas of 0.6 Specific
Gravity
  Table 9.12 Pipe Sizing Table for 50 Pounds    psi   Pressure Capacity of Pipes of
Different Diameters and Lengths in Cubic Feet per Hour for an Initial
Pressure of 50.0 psi with a 10 Percent Pressure Drop and a Gas of 0.6 Specific
Gravity
SUBSTANTIATION:   To make the titles for tables 9.5 through 9.12 consistent
with the other pipe sizing tables in using “ psi.”
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane, Hagensen,
Olson, Padgett, Strebe

___________________

(Log #CP302)
54/Z223.1- 356 - (Tables 9.7 through 9.12):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Delete Tables 9.7 through 9.12.
SUBSTANTIATION:  The committee does not believe that these
higher pressure tables with a 10 percent pressure drop are used.
These systems will be engineered due to their high pressure and
longer length.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #76)
54/Z223.1- 357 - (Table 9.13 through 9.18, 9.27 and 9.28):  Accept
in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Delete and replace the existing semi rigid
metallic tubing tables with the following tables (Underlining has
been omitted for clarity):

REQUESTED ACTION:

  Delete and replace the existing semi rigid metallic tubing tables
with the tables shown below and on the following pages
(Underlining has been omitted for clarity):
SUBSTANTIATION:  The semi rigid tubing table capacities have
been revised based on one technical basis, formula in Appendix C.
The Copper Development Association has also conducted a
through technical review of copper tubing capacity, has published
tables based on their work and these capacities match the
proposed revised tables.
  The existing tubing tables were added into the code from various
sources over a number of editions.  A review of these tables have
found them not be based on one technical basis.

Gas Natural
Inlet pressure (psi) 0.5 or less

Pressure Drop (in. WC) 0.3
Table 9.13 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside 1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 20 42 85 148 210 448 806 1,271 2,646 4,682
20 14 29 58 102 144 308 554 873 1,819 3,218
30 11 23 47 82 116 247 445 701 1,461 2,584
40 10 20 40 70 99 211 381 600 1,250 2,212
50 8.4 17 35 62 88 187 337 532 1,108 1,960
60 7.6 16 32 56 79 170 306 482 1,004 1,776
70 7.0 14 29 52 73 156 281 443 924 1,634
80 6.5 13 27 48 68 145 262 413 859 1,520
90 6.1 13 26 45 64 136 245 387 806 1,426

100 5.8 12 24 43 60 129 232 366 761 1,347
125 5.1 11 22 38 53 114 206 324 675 1,194
150 4.7 10 20 34 48 103 186 294 612 1,082
175 4.3 8.8 18 31 45 95 171 270 563 995
200 4.0 8.2 17 29 41 89 159 251 523 926
250 3.5 7.3 15 26 37 78 141 223 464 821
300 3.2 6.6 13 23 33 71 128 202 420 744

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.
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Gas Natural
Inlet pressure (psi) 0.5 or less

Pressure Drop (in. WC) 0.5
Table 9.14 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 27 55 111 195 276 590 1,062 1,675 3,489 6,173
20 18 38 77 134 190 406 730 1,151 2,398 4,242
30 15 30 61 107 152 326 586 925 1,926 3,407
40 13 26 53 92 131 279 502 791 1,648 2,916
50 11 23 47 82 116 247 445 701 1,461 2,584
60 10 21 42 74 105 224 403 635 1,323 2,341
70 9.3 19 39 68 96 206 371 585 1,218 2,154
80 8.6 18 36 63 90 192 345 544 1,133 2,004
90 8.1 17 34 59 84 180 324 510 1,063 1,880
100 7.6 16 32 56 79 170 306 482 1,004 1,776
125 6.8 14 28 50 70 151 271 427 890 1,574
150 6.1 13 26 45 64 136 245 387 806 1,426
175 5.6 12 24 41 59 125 226 356 742 1,312
200 5.2 11 22 39 55 117 210 331 690 1,221
250 4.7 10 20 34 48 103 186 294 612 1,082
300 4.2 8.7 18 31 44 94 169 266 554 980

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.

Gas Natural
Inlet pressure (psi) 0.5 or less

Pressure Drop (in. WC) 1.0
Table 9.15 Semi-Rigid Copper Tubing

Specific Gravity 0.60

SPECIAL USE: Use This Table To Size Tubing From House Line Regulator To The Appliance.

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 39 80 162 283 402 859 1,546 2,437 5,076 8,981
20 27 55 111 195 276 590 1,062 1,675 3,489 6,173
30 21 44 89 156 222 474 853 1,345 2,802 4,957
40 18 38 77 134 190 406 730 1,151 2,398 4,242
50 16 33 68 119 168 359 647 1,020 2,125 3,760
60 15 30 61 107 152 326 586 925 1,926 3,407
70 13 28 57 99 140 300 539 851 1,772 3,134
80 13 26 53 92 131 279 502 791 1,648 2,916
90 12 24 49 86 122 262 471 742 1,546 2,736
100 11 23 47 82 116 247 445 701 1,461 2,584
125 9.8 20 41 72 103 219 394 622 1,295 2,290
150 8.9 18 37 65 93 198 357 563 1,173 2,075
175 8.2 17 34 60 85 183 329 518 1,079 1,909
200 7.6 16 32 56 79 170 306 482 1,004 1,776
250 6.8 14 28 50 70 151 271 427 890 1,574
300 6.1 13 26 45 64 136 245 387 806 1,426

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.
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Gas Natural
Inlet pressure (psi) 2.0 or less

Pressure Drop (in. WC) 17.0
Table 9.16 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 190 391 796 1,391 1,974 4,216 7,591 11,968 24,926 44,100
20 130 269 547 956 1,357 2,898 5,217 8,226 17,132 30,310
30 105 216 439 768 1,089 2,327 4,189 6,605 13,757 24,340
40 90 185 376 657 932 1,992 3,586 5,653 11,775 20,832
50 79 164 333 582 826 1,765 3,178 5,010 10,436 18,463
60 72 148 302 528 749 1,599 2,879 4,540 9,455 16,729
70 66 137 278 486 689 1,471 2,649 4,177 8,699 15,390
80 62 127 258 452 641 1,369 2,464 3,886 8,093 14,318
90 58 119 243 424 601 1,284 2,312 3,646 7,593 13,434
100 55 113 229 400 568 1,213 2,184 3,444 7,172 12,689
125 48 100 203 355 503 1,075 1,936 3,052 6,357 11,246
150 44 90 184 321 456 974 1,754 2,765 5,760 10,190
175 40 83 169 296 420 896 1,614 2,544 5,299 9,375
200 38 77 157 275 390 834 1,501 2,367 4,930 8,721
250 33 69 140 244 346 739 1,330 2,098 4,369 7,730
300 30 62 126 221 313 670 1,205 1,901 3,959 7,004

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.

Gas Natural
Inlet pressure (psi) 2.0 or less
Pressure Drop (psi) 1.0

Table 9.17 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 245 506 1,030 1,800 2,554 5,455 9,820 15,483 32,247 57,051
20 169 348 708 1,237 1,755 3,749 6,749 10,641 22,163 39,211
30 135 279 568 993 1,409 3,011 5,420 8,545 17,798 31,488
40 116 239 486 850 1,206 2,577 4,639 7,314 15,232 26,949
50 103 212 431 754 1,069 2,284 4,111 6,482 13,500 23,885
60 93 192 391 683 969 2,069 3,725 5,873 12,232 21,641
70 86 177 359 628 891 1,904 3,427 5,403 11,253 19,910
80 80 164 334 584 829 1,771 3,188 5,027 10,469 18,522
90 75 154 314 548 778 1,662 2,991 4,716 9,823 17,379
100 71 146 296 518 735 1,570 2,826 4,455 9,279 16,416
125 63 129 263 459 651 1,391 2,504 3,948 8,223 14,549
150 57 117 238 416 590 1,260 2,269 3,577 7,451 13,183
175 52 108 219 383 543 1,160 2,087 3,291 6,855 12,128
200 49 100 204 356 505 1,079 1,942 3,062 6,377 11,283
250 43 89 181 315 448 956 1,721 2,714 5,652 10,000
300 39 80 164 286 406 866 1,559 2,459 5,121 9,060

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.
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Gas Undiluted Propane
Inlet pressure (psi) 10.0
Pressure Drop(psi) 1.0

Table 9.27 Semi-Rigid Copper Tubing

Specific Gravity 1.52

SPECIAL USE: Sizing Between First Stage (High Pressure Regulator) and Second Stage (Low Pressure Regulator)

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Thousands of Btu per Hour

10 560 1,061 2,159 3,772 5,352 11,432 20,582 32,450 67,586 119,574
20 385 729 1,484 2,593 3,678 7,857 14,146 22,303 46,452 82,183
30 309 586 1,191 2,082 2,954 6,310 11,359 17,910 37,302 65,996
40 264 501 1,020 1,782 2,528 5,400 9,722 15,329 31,926 56,484
50 234 444 904 1,579 2,241 4,786 8,617 13,585 28,295 50,060
60 212 402 819 1,431 2,030 4,337 7,807 12,309 25,638 45,358
70 195 370 753 1,317 1,868 3,990 7,183 11,324 23,586 41,729
80 182 344 701 1,225 1,738 3,712 6,682 10,535 21,942 38,821
90 170 323 658 1,149 1,630 3,483 6,270 9,885 20,588 36,424
100 161 305 621 1,085 1,540 3,290 5,922 9,337 19,447 34,406
125 143 271 550 962 1,365 2,915 5,249 8,275 17,236 30,494
150 129 245 499 872 1,237 2,642 4,756 7,498 15,617 27,629
175 119 226 459 802 1,138 2,430 4,375 6,898 14,367 25,419
200 111 210 427 746 1,058 2,261 4,070 6,417 13,366 23,647
225 104 197 401 700 993 2,121 3,819 6,021 12,541 22,187
250 98 186 378 661 938 2,004 3,607 5,688 11,846 20,958
275 93 177 359 628 891 1,903 3,426 5,402 11,251 19,905
300 89 169 343 599 850 1,816 3,269 5,153 10,733 18,990

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.

Gas Natural
Inlet pressure (psi) 5.0 or less
Pressure Drop (psi) 3.5

Table 9.18 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 511 1,054 2,144 3,747 5,315 11,354 20,441 32,229 67,125 118,758
20 351 724 1,473 2,575 3,653 7,804 14,049 22,151 46,135 81,622
30 282 582 1,183 2,068 2,934 6,267 11,282 17,788 37,048 65,545
40 241 498 1,013 1,770 2,511 5,364 9,656 15,224 31,708 56,098
50 214 441 898 1,569 2,225 4,754 8,558 13,493 28,102 49,719
60 194 400 813 1,421 2,016 4,307 7,754 12,225 25,463 45,049
70 178 368 748 1,308 1,855 3,962 7,134 11,247 23,425 41,444
80 166 342 696 1,216 1,726 3,686 6,636 10,463 21,793 38,556
90 156 321 653 1,141 1,619 3,459 6,227 9,817 20,447 36,176
100 147 303 617 1,078 1,529 3,267 5,882 9,273 19,315 34,172
125 130 269 547 955 1,356 2,896 5,213 8,219 17,118 30,286
150 118 243 495 866 1,228 2,624 4,723 7,447 15,510 27,441
175 109 224 456 796 1,130 2,414 4,345 6,851 14,269 25,245
200 101 208 424 741 1,051 2,245 4,042 6,374 13,275 23,486
250 90 185 376 657 932 1,990 3,583 5,649 11,765 20,815
300 81 167 340 595 844 1,803 3,246 5,118 10,660 18,860

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.
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COMMITTEE ACTION:  Accept in Principle.
  Accept with the following revisions:
  Substitute “Length” for “Equivalent Length”
  Delete Note 2.
  Revise all LP tables to reflect 1.50 specific gravity.

REQUESTED ACTION:

Delete and replace the existing semi rigid metallic tubing tables
with the tables shown on the following pages (Underlining has
been omitted for clarity):

Gas Undiluted Propane
Inlet pressure (in. WC) 11.0
Pressure Drop(in. WC) 0.5

Table 9.28 Semi-Rigid Copper Tubing

Specific Gravity 1.52

SPECIAL USE: Sizing Between Single or Second Stage (Low Pressure Regulator) and Appliance

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Thousands of Btu per Hour

10 45 92 188 329 466 996 1,793 2,827 5,887 10,416
20 31 64 129 226 320 684 1,232 1,943 4,046 7,159
30 25 51 104 181 257 550 989 1,560 3,249 5,749
40 21 44 89 155 220 470 847 1,335 2,781 4,920
50 19 39 79 138 195 417 751 1,183 2,465 4,361
60 17 35 71 125 177 378 680 1,072 2,233 3,951
70 16 32 66 115 163 348 626 986 2,055 3,635
80 15 30 61 107 151 323 582 918 1,911 3,382
90 14 28 57 100 142 303 546 861 1,793 3,173
100 13 27 54 95 134 287 516 813 1,694 2,997
125 11 24 48 84 119 254 457 721 1,501 2,656
150 10 21 43 76 108 230 414 653 1,360 2,407
175 10 20 40 70 99 212 381 601 1,251 2,214
200 8.9 18 37 65 92 197 355 559 1,164 2,060
250 8.3 17 35 61 87 185 333 524 1,092 1,933
300 7.9 16 33 58 82 175 314 495 1,032 1,826

7.5 15 31 55 78 166 298 471 980 1,734
7.1 15 30 52 74 158 285 449 935 1,654

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.
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Gas Natural
Inlet pressure 0.5 psi or less
Pressure Drop 0.3 in. WC

Table 9.13 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 20 42 85 148 210 448 806 1,271 2,646 4,682
20 14 29 58 102 144 308 554 873 1,819 3,218
30 11 23 47 82 116 247 445 701 1,461 2,584
40 10 20 40 70 99 211 381 600 1,250 2,212
50 8.4 17 35 62 88 187 337 532 1,108 1,960
60 7.6 16 32 56 79 170 306 482 1,004 1,776
70 7.0 14 29 52 73 156 281 443 924 1,634
80 6.5 13 27 48 68 145 262 413 859 1,520
90 6.1 13 26 45 64 136 245 387 806 1,426
100 5.8 12 24 43 60 129 232 366 761 1,347
125 5.1 11 22 38 53 114 206 324 675 1,194
150 4.7 10 20 34 48 103 186 294 612 1,082
175 4.3 8.8 18 31 45 95 171 270 563 995
200 4.0 8.2 17 29 41 89 159 251 523 926
250 3.5 7.3 15 26 37 78 141 223 464 821
300 3.2 6.6 13 23 33 71 128 202 420 744

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.

Gas Natural
Inlet pressure 0.5 psi or less
Pressure Drop 0.5 in. WC

Table 9.14 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 27 55 111 195 276 590 1,062 1,675 3,489 6,173
20 18 38 77 134 190 406 730 1,151 2,398 4,242
30 15 30 61 107 152 326 586 925 1,926 3,407
40 13 26 53 92 131 279 502 791 1,648 2,916
50 11 23 47 82 116 247 445 701 1,461 2,584
60 10 21 42 74 105 224 403 635 1,323 2,341
70 9.3 19 39 68 96 206 371 585 1,218 2,154
80 8.6 18 36 63 90 192 345 544 1,133 2,004
90 8.1 17 34 59 84 180 324 510 1,063 1,880
100 7.6 16 32 56 79 170 306 482 1,004 1,776
125 6.8 14 28 50 70 151 271 427 890 1,574
150 6.1 13 26 45 64 136 245 387 806 1,426
175 5.6 12 24 41 59 125 226 356 742 1,312
200 5.2 11 22 39 55 117 210 331 690 1,221
250 4.7 10 20 34 48 103 186 294 612 1,082
300 4.2 8.7 18 31 44 94 169 266 554 980

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
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Gas Natural
Inlet pressure 0.5 psi or less
Pressure Drop 1.0 in. WC

Table 9.15 Semi-Rigid Copper Tubing

Specific Gravity 0.60

SPECIAL USE: Use This Table To Size Tubing From House Line Regulator To The Appliance.

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 39 80 162 283 402 859 1,546 2,437 5,076 8,981
20 27 55 111 195 276 590 1,062 1,675 3,489 6,173
30 21 44 89 156 222 474 853 1,345 2,802 4,957
40 18 38 77 134 190 406 730 1,151 2,398 4,242
50 16 33 68 119 168 359 647 1,020 2,125 3,760
60 15 30 61 107 152 326 586 925 1,926 3,407
70 13 28 57 99 140 300 539 851 1,772 3,134
80 13 26 53 92 131 279 502 791 1,648 2,916
90 12 24 49 86 122 262 471 742 1,546 2,736
100 11 23 47 82 116 247 445 701 1,461 2,584
125 9.8 20 41 72 103 219 394 622 1,295 2,290
150 8.9 18 37 65 93 198 357 563 1,173 2,075
175 8.2 17 34 60 85 183 329 518 1,079 1,909
200 7.6 16 32 56 79 170 306 482 1,004 1,776
250 6.8 14 28 50 70 151 271 427 890 1,574
300 6.1 13 26 45 64 136 245 387 806 1,426

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.

Gas Natural
Inlet pressure 2.0 psi or less
Pressure Drop 17.0 in. WC

Table 9.16 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 190 391 796 1,391 1,974 4,216 7,591 11,968 24,926 44,100
20 130 269 547 956 1,357 2,898 5,217 8,226 17,132 30,310
30 105 216 439 768 1,089 2,327 4,189 6,605 13,757 24,340
40 90 185 376 657 932 1,992 3,586 5,653 11,775 20,832
50 79 164 333 582 826 1,765 3,178 5,010 10,436 18,463
60 72 148 302 528 749 1,599 2,879 4,540 9,455 16,729
70 66 137 278 486 689 1,471 2,649 4,177 8,699 15,390
80 62 127 258 452 641 1,369 2,464 3,886 8,093 14,318
90 58 119 243 424 601 1,284 2,312 3,646 7,593 13,434
100 55 113 229 400 568 1,213 2,184 3,444 7,172 12,689
125 48 100 203 355 503 1,075 1,936 3,052 6,357 11,246
150 44 90 184 321 456 974 1,754 2,765 5,760 10,190
175 40 83 169 296 420 896 1,614 2,544 5,299 9,375
200 38 77 157 275 390 834 1,501 2,367 4,930 8,721
250 33 69 140 244 346 739 1,330 2,098 4,369 7,730
300 30 62 126 221 313 670 1,205 1,901 3,959 7,004

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
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Gas Natural
Inlet pressure 2.0 psi or less
Pressure Drop 1.0 psi

Table 9.17 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 245 506 1,030 1,800 2,554 5,455 9,820 15,483 32,247 57,051
20 169 348 708 1,237 1,755 3,749 6,749 10,641 22,163 39,211
30 135 279 568 993 1,409 3,011 5,420 8,545 17,798 31,488
40 116 239 486 850 1,206 2,577 4,639 7,314 15,232 26,949
50 103 212 431 754 1,069 2,284 4,111 6,482 13,500 23,885
60 93 192 391 683 969 2,069 3,725 5,873 12,232 21,641
70 86 177 359 628 891 1,904 3,427 5,403 11,253 19,910
80 80 164 334 584 829 1,771 3,188 5,027 10,469 18,522
90 75 154 314 548 778 1,662 2,991 4,716 9,823 17,379
100 71 146 296 518 735 1,570 2,826 4,455 9,279 16,416
125 63 129 263 459 651 1,391 2,504 3,948 8,223 14,549
150 57 117 238 416 590 1,260 2,269 3,577 7,451 13,183
175 52 108 219 383 543 1,160 2,087 3,291 6,855 12,128
200 49 100 204 356 505 1,079 1,942 3,062 6,377 11,283
250 43 89 181 315 448 956 1,721 2,714 5,652 10,000
300 39 80 164 286 406 866 1,559 2,459 5,121 9,060

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.

Gas Natural
Inlet pressure 5.0 psi or less
Pressure Drop 3.5 psi

Table 9.18 Semi-Rigid Copper Tubing

Specific Gravity 0.60
Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 511 1,054 2,144 3,747 5,315 11,354 20,441 32,229 67,125 118,758
20 351 724 1,473 2,575 3,653 7,804 14,049 22,151 46,135 81,622
30 282 582 1,183 2,068 2,934 6,267 11,282 17,788 37,048 65,545
40 241 498 1,013 1,770 2,511 5,364 9,656 15,224 31,708 56,098
50 214 441 898 1,569 2,225 4,754 8,558 13,493 28,102 49,719
60 194 400 813 1,421 2,016 4,307 7,754 12,225 25,463 45,049
70 178 368 748 1,308 1,855 3,962 7,134 11,247 23,425 41,444
80 166 342 696 1,216 1,726 3,686 6,636 10,463 21,793 38,556
90 156 321 653 1,141 1,619 3,459 6,227 9,817 20,447 36,176
100 147 303 617 1,078 1,529 3,267 5,882 9,273 19,315 34,172
125 130 269 547 955 1,356 2,896 5,213 8,219 17,118 30,286
150 118 243 495 866 1,228 2,624 4,723 7,447 15,510 27,441
175 109 224 456 796 1,130 2,414 4,345 6,851 14,269 25,245
200 101 208 424 741 1,051 2,245 4,042 6,374 13,275 23,486
250 90 185 376 657 932 1,990 3,583 5,649 11,765 20,815
300 81 167 340 595 844 1,803 3,246 5,118 10,660 18,860

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
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Gas Undiluted Propane
Inlet pressure 10.0 psi
Pressure Drop 1.0 psi

Table 9.27 Semi-Rigid Copper Tubing

Specific Gravity 1.50

SPECIAL USE: Sizing Between First Stage (High Pressure Regulator) and Second Stage (Low Pressure Regulator)

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 513 1,058 2,152 3,760 5,335 11,396 20,516 32,347 67,371 119,193
20 352 727 1,479 2,585 3,667 7,832 14,101 22,232 46,303 81,921
30 283 584 1,188 2,075 2,944 6,290 11,323 17,853 37,183 65,785
40 242 500 1,016 1,776 2,520 5,383 9,691 15,280 31,824 56,304
50 215 443 901 1,574 2,234 4,771 8,589 13,542 28,205 49,901
60 194 401 816 1,426 2,024 4,323 7,782 12,270 25,556 45,214
70 179 369 751 1,312 1,862 3,977 7,160 11,288 23,511 41,596
80 166 343 699 1,221 1,732 3,700 6,661 10,502 21,873 38,697
90 156 322 655 1,145 1,625 3,471 6,250 9,853 20,522 36,308
100 147 304 619 1,082 1,535 3,279 5,903 9,307 19,385 34,297
125 131 270 549 959 1,361 2,906 5,232 8,249 17,181 30,396
150 118 244 497 869 1,233 2,633 4,741 7,474 15,567 27,541
175 109 225 457 799 1,134 2,423 4,361 6,876 14,321 25,338
200 101 209 426 744 1,055 2,254 4,057 6,397 13,323 23,572
225 95 196 399 698 990 2,115 3,807 6,002 12,501 22,117
250 90 185 377 659 935 1,997 3,596 5,669 11,808 20,891
275 85 176 358 626 888 1,897 3,415 5,385 11,215 19,841
300 81 168 342 597 847 1,810 3,258 5,137 10,699 18,929

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.

Gas Undiluted Propane
Inlet pressure 11.0 in. WC
Pressure Drop 0.5 in. WC

Table 9.28 Semi-Rigid Copper Tubing

Specific Gravity 1.50

SPECIAL USE: Sizing Between Single or Second Stage (Low Pressure Regulator) and Appliance

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 45 93 188 329 467 997 1,795 2,830 5,895 10,429
20 31 64 129 226 321 685 1,234 1,945 4,051 7,168
30 25 51 104 182 258 550 991 1,562 3,253 5,756
40 21 44 89 155 220 471 848 1,337 2,784 4,926
50 19 39 79 138 195 417 752 1,185 2,468 4,366
60 17 35 71 125 177 378 681 1,074 2,236 3,956
70 16 32 66 115 163 348 626 988 2,057 3,639
80 15 30 61 107 152 324 583 919 1,914 3,386
90 14 28 57 100 142 304 547 862 1,796 3,177
100 13 27 54 95 134 287 517 814 1,696 3,001
125 11 24 48 84 119 254 458 722 1,503 2,660
150 10 21 44 76 108 230 415 654 1,362 2,410
175 10 20 40 70 99 212 382 602 1,253 2,217
200 8.9 18 37 65 92 197 355 560 1,166 2,062
225 8.3 17 35 61 87 185 333 525 1,094 1,935
250 7.9 16 33 58 82 175 315 496 1,033 1,828
275 7.5 15 31 55 78 166 299 471 981 1,736
300 7.1 15 30 52 74 158 285 449 936 1,656

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
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COMMITTEE STATEMENT:  The proposed tables are accepted
using length rather than equivalent length to make all tables
consistent.  See Committee Action on Proposal 54-354 (Log #73).
All LP sizing tables are being revised to reflect commercially
available LP that has a 1.50 specific gravity and 2488 Btu per cubic
foot.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #77)
54/Z223.1- 358 - (Table 9.18):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Add new tubing sizing table as shown
below (UNDERLINING OMITTED FOR CLARITY)
REASON:
A sizing table is needed for systems designed with 2 psig initial
pressure with a 1.5 psig pressure drop.  This is a popular design,
especially with copper tubing.  The table is only to be used where
the maximum load is 150 CFH or less.  This limitation is to

account for the pressure drop associated with a widely used line
pressure regulator.  The capacities in the table are based on the
formula published in the National Fuel Gas Code with the
appropriate factors and endorsed by the Copper Development
Association.  The new table is consistent with technical basis used
to generate the replacement copper tubing tables submitted by the
American Gas Association.
The larger loads are perfectly valid -- remember that the limit is 150
cfh through any SINGLE regualtor. The system could have several
regulators, such as one for each appliance, and have a total load
on the 2 psi trunck line greater than 150 cfh, yet still not have a
load through any single regulator greater than 150. The full table
needs to be prepared.
SUBSTANTIATION:  A sizing table is needed for systems designed
with 2 psig initial pressure with a 1.5 psig pressure drop.  This is a
popular design, especially with copper tubing.  The table is only to
be used where the maximum load is 150 CFH or less.  This
limitation is to account for the pressure drop associated with a
widely used line pressure regulator.
  The capacities in the table are based on the formula published in
the National Fuel Gas Code with the appropriate factors and
endorsed by the Copper Development Association.  The new table
is consistent with technical basis used to generate the replacement
copper tubing tables submitted by the American Gas Association.

Gas Natural

Inlet pressure (psi) 2.0

Pressure Drop (psi) 1.5
Table 9.18 Semi-Rigid Copper Tubing

Specific Gravity 0.60

SPECIAL USE: Pipe Sizing Between Point of Delivery and the House Line Regulator.  Total Load Supplied By a Single House Line Regulator Shall
Not Exceed 150 Cubic Feet Per Hour.3

Tube Size (in.)

K & L 1/4
3/8

1/2
5/8

3/4 1 11/4 11/2 2 21/2
Nominal:

ACR 3/8
1/2

5/8
3/4

7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside 1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Equivalent
Length 2

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 303 625 1,272 2,224 3,155 6,739 12,131 19,127 39,837 70,481

20 208 430 874 1,528 2,168 4,631 8,338 13,146 27,380 48,441

30 167 345 702 1,227 1,741 3,719 6,696 10,557 21,987 38,900

40 143 295 601 1,050 1,490 3,183 5,731 9,035 18,818 33,293

50 127 262 533 931 1,321 2,821 5,079 8,008 16,678 29,507

60 115 237 483 843 1,197 2,556 4,602 7,256 15,112 26,736

70 106 218 444 776 1,101 2,352 4,234 6,675 13,903 24,597

80 98 203 413 722 1,024 2,188 3,939 6,210 12,934 22,882

90 92 191 388 677 961 2,053 3,695 5,826 12,135 21,470

100 87 180 366 640 908 1,939 3,491 5,504 11,463 20,280

125 77 159 324 567 804 1,718 3,094 4,878 10,159 17,974

150 70 145 294 514 729 1,557 2,803 4,420 9,205 16,286

175 64 133 270 473 671 1,432 2,579 4,066 8,469 14,983

200 60 124 252 440 624 1,333 2,399 3,783 7,878 13,938

250 53 110 223 390 553 1,181 2,126 3,352 6,982 12,353

300 48 99 202 353 501 1,070 1,927 3,038 6,327 11,193

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper tubing products.
2. Equivalent length is the tubing length increased by a percentage (typically 20%) to account for tube fittings and valves.
3. When this table is used to size the tubing upstream of a line pressure regulator, the pipe or tubing downstream of the line pressure regulator shall be sized
using a pressure drop no greater than 1 inch WC.
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  The larger loads are perfectly valid -- remember that the limit is
150 cfh through any SINGLE regulator. The system could have
several regulators, such as one for each appliance, and have a total
load on the 2 psi trunk line greater than 150 cfh, yet still not have a
load through any single regulator greater than 150. The full table
needs to be prepared.
COMMITTEE ACTION:  Accept in Principle.
  Accept with the following changes:
  Substitute “Length” for “Equivalent Length”
  Delete Note 2.
  Revise the title of the table to read:
  “...Total Load Supplied By a Single House Line Regulator Not
Exceeding 150 CFH.”
  PROPOSAL:  Add new tubing sizing table as follows
(UNDERLINING OMMITTED FOR CLARITY)

COMMITTEE STATEMENT:  Length is used for consistency with
other tables.  Note 2 is deleted for consistency with committee
action on other tables.  The title is revised to delete “shall”.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

Gas Natural

Inlet pressure 2.0 psi

Pressure Drop 1.5 psi
Table 9.18 Semi-Rigid Copper Tubing

Specific Gravity 0.60

SPECIAL USE: Pipe Sizing Between Point of Delivery and the House Line Regulator.  Total Load Supplied By a Single House
Line Regulator Not Exceeding 150 Cubic Feet Per Hour.2

Tube Size (in.)
K & L 1/4

3/8
1/2

5/8
3/4 1 11/4 11/2 2 21/2

Nominal:
ACR 3/8

1/2
5/8

3/4
7/8 11/8 13/8 15/8 21/8 25/8

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625

Inside1 : 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 303 625 1,272 2,224 3,155 6,739 12,131 19,127 39,837 70,481

20 208 430 874 1,528 2,168 4,631 8,338 13,146 27,380 48,441

30 167 345 702 1,227 1,741 3,719 6,696 10,557 21,987 38,900

40 143 295 601 1,050 1,490 3,183 5,731 9,035 18,818 33,293

50 127 262 533 931 1,321 2,821 5,079 8,008 16,678 29,507

60 115 237 483 843 1,197 2,556 4,602 7,256 15,112 26,736

70 106 218 444 776 1,101 2,352 4,234 6,675 13,903 24,597

80 98 203 413 722 1,024 2,188 3,939 6,210 12,934 22,882

90 92 191 388 677 961 2,053 3,695 5,826 12,135 21,470

100 87 180 366 640 908 1,939 3,491 5,504 11,463 20,280

125 77 159 324 567 804 1,718 3,094 4,878 10,159 17,974

150 70 145 294 514 729 1,557 2,803 4,420 9,205 16,286

175 64 133 270 473 671 1,432 2,579 4,066 8,469 14,983

200 60 124 252 440 624 1,333 2,399 3,783 7,878 13,938

250 53 110 223 390 553 1,181 2,126 3,352 6,982 12,353

300 48 99 202 353 501 1,070 1,927 3,038 6,327 11,193

Notes:
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper
tubing products.
2. When this table is used to size the tubing upstream of a line pressure regulator, the pipe or tubing downstream of the line pressure
regulator shall be sized using a pressure drop no greater than 1 inch WC.
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(Log #71)
54/Z223.1- 359 - (Table 9.19 through 9.23, 9.29 through 9.31 ):
Accept in Principle
SUBMITTER:  Robert Torbin , Foster-Miller, Inc.
RECOMMENDATION:  Delete in their entirety current Tables
9.19; 9.20; 9.21; 9.22; 9.23; 9.29; 9.30; and 9.31
ADD THREE (3) EHD SIZES AND REVISE TABLE NOTES AS
SHOWN BELOW AND ON THE FOLLOWING PAGES:

Table 9.19  Maximum Capacity of CSST in Cubic Feet per Hour for Gas Pressure of 0.5 psi or Less and Pressure Drop of 0.5 Inch Water
Column (Based on a 0.60 Specific Gravity Gas)
Tubing Length (ft)
EHD*
Flow
Designation 5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 895 639 524 456 409 374 325 292 267 248 232 219 208 171 148 133 95

46** 1790 1261 1027 888 793 723 625 559 509 471 440 415 393 320 277 247 226

62** 4142 2934 2398 2078 1860 1698 1472 1317 1203 1114 1042 983 933 762 661 591 540

Note    s   :
1.  Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified installation
guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.20   Maximum Capacity of CSST in Cubic Feet per Hour for Gas Pressure of 0.5 psi or Less and a Pressure Drop of 3 Inch
Water Column (Based on a 0.60 Specific Gravity Gas)
Tubing Length, ft
EHD*
Flow
Designation 5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 2141 1528 1254 1090 978 895 778 698 639 593 555 524 498 409 355 319 234

46** 4428 3199 2541 2197 1963 1790 1548 1383 1261 1166 1090 1027 974 793 686 613 559

62** 10103 7156 5848 5069 4536 4142 3590 3213 2934 2717 2543 2398 2276 1860 1612 1442 1317

Note   s  :
1.    Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall
be increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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Table 9.21   Maximum Capacity of CSST in Cubic Feet per Hour for a Gas Pressure of 0.5 psi or Less and a Pressure Drop
of 6 Inch Water Column (Based on a 0.60 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow
Designation

5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 3000 2141 1758 1528 1371 1254 1090 978 895 830 778 735 698 573 498 447 409

46** 6282 4428 3607 3119 2786 2541 2197 1963 1790 1656 1548 1458 1383 1126 974 870 793
62** 14263 10103 8257 7156 6404 5848 5069 4536 4142 3837 3590 3386 3213 2626 2276 2036 1860
Note   s  :
1.    Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall
be increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.22  Maximum Capacity of CSST in Cubic Feet per Hour for Gas Pressure of 2 psi and a Pressure Drop of 1 psi
(Based on 0.60 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow
Designation 10 25 30 40 50 75 80 100 150 200 250 300 400 500

37 4509 2887 2642 2297 2061 1692 1639 1471 1207 1049 941 862 749 552

46** 9599 6041 5509 4763 4255 3467 3355 2997 2442 2111 1886 1720 1487 1329

62** 21637 13715 12526 10855 9715 7940 7689 6881 5624 4874 4362 3983 3452 3089

Notes:
1. Table does not include effect of pressure drop across the line regulator.  If regulator loss exceeds 3/4 psi DO NOT USE THIS
TABLE.  Consult with regulator manufacturer for pressure drops and capacity factors.  Pressure drops across a regulator may vary with
flow rate.
2. CAUTION:  Capacities shown in table may exceed maximum capacity for a selected regulator.  Consult with regulator or tubing
manufacturer for guidance.
3. Table includes losses for four 90-degree bends and two end fittings.  Tubing runs with larger number of bends and/or fittings shall
be increased by an equivalent length of tubing according to the following equation:  L = 1.3n where L is additional length (ft) of tubing
and n is the number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes.  The greater
the value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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Table 9.23   Maximum Capacity of CSST in Cubic Feet per Hour for a Gas Pressure of 5 psi and a Pressure Drop of 3.5 psi  (Based on
a 0.60 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow
Designation

10 25 30 40 50 75 80 100 150 200 250 300 400 500

37 8295 5311 4860 4225 3791 3112 3016 2705 2221 1931 1732 1585 1378 1035

46** 18080 11378 10377 8972 8015 6530 6320 5646 4600 3977 3553 3240 2802 2503

62** 40353 25580 23361 20246 18119 14809 14341 12834 10489 9090 8135 7430 6439 5762

Notes:
1. Table does not include effect of pressure drop across line regulator. If regulator loss exceeds 1 psi., DO NOT USE THIS TABLE.
Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate.
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for
guidance.
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall
be increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.29  Maximum Capacity of CSST in Thousands of Btu per Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 11
Inch Water Column and a Pressure Drop of 0.5 Inch Water Column (Based on a 1.52 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow
Designation

5 10 15 20 25 30 40 50 60 70 80 90 100 150 200 250 300

37 1415 971 775 661 583 528 449 397 359 330 307 286 270 217 183 163 147

46** 2830 1993 1623 1404 1254 1143 988 884 805 745 696 656 621 506 438 390 357

62** 6547 4638 3791 3285 2940 2684 2327 2082 1902 1761 1647 1554 1475 1205 1045 934 854

Note   s  :
1.    Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
2. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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SUBSTANTIATION:  CSST capacity tables have been updated to
reflect three additional tubing sizes EHD 37, 46 and 62 (1-1/4; 1-
1/2 and 2 inch).  Two new footnotes have been added.  The first
footnote advises user that the data in the table may vary from the
actual performance of a specific product and to refer to the
manufacturer for clarification.  The other footnote advises users
that the data in the table (for EHD 46 and 62) are subject to
change if additional 1-1/2 and/or 2 -in sizes become available.
COMMITTEE ACTION:  Accept in Principle.
  Accept the proposed revisions to the tables with the deletion of
Note 2 and “**” in the tables and the ** Note.
COMMITTEE STATEMENT:  The proposal is accepted, with the
deletion of unneeded notes.  Refer to Committee Action Proposal
54-69 (Log #9).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP109)
54/Z223.1- 360 - (Tables 9.22, 9.23, 9.30 and 9.31 Note 1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise Tables as follows:
  Table 9.22
  “1. Table does not include effect of pressure drop across the line
regulator. If       Where    regulator loss exceeds...”.
  Table 9.23
  “1. Table does not include effect of pressure drop across line
regulator. If       Where    regulator loss exceeds...”.
  Table 9.30
  “1. Table does not include effect of pressure drop across the line
regulator. I If       Where    regulator loss exceeds...”.
  Table 9.31
  “1. Table does not include effect of pressure drop across line
regulator. If       Where    regulator loss exceeds...”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29

Table 9.30  Maximum Capacity of CSST in Thousands of Btu per Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 2 psi and
a Pressure Drop of 1 psi  (Based on 1.52 Specific Gravity Gas)*

Tubing Length (ft)EHD*
Flow
Designation 10 25 30 40 50 75 80 110 150 200 250 300 400 500

37 7128 4564 4176 3631 3258 2675 2591 2325 1908 1658 1487 1363 1163 1027

46** 15174 9549 8708 7529 6726 5480 5303 4738 3860 3337 2981 2719 2351 2101

62** 34203 21680 19801 17159 15357 12551 12154 10877 8890 7705 6895 6296 5457 4883

Notes:
1. Table does not include effect of pressure drop across the line regulator.  If regulator loss exceeds 1/2 psi (based on 13 in. water column
outlet pressure),  DO NOT USE THIS TABLE.  Consult with regulator manufacturer for pressure drops and capacity factors.  Pressure
drops across a regulator may vary with flow rate.
2. CAUTION :  Capacities shown in table may exceed maximum capacity for a selected regulator.  Consult with regulator or tubing
manufacturer for guidance.
3. Table includes losses for four 90-degree bends and two end fittings.  Tubing runs with larger number of bends and/or fittings shall be
increased by an equivalent length of tubing according to the following equation:  L = 1.3n where L is additional length (ft) of tubing and n
is the number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified installation
guide.
*EHD — Equivalent Hydraulic Diameter  — A measure of the relative hydraulic efficiency between different tubing sizes.  The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.

Table 9.31  Maximum Capacity of CSST in Thousands of Btu per Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 5 psi
and a Pressure Drop of 3.5 psi (Based on a 1.52 Specific Gravity Gas)

Tubing Length (ft)EHD*
Flow
Designation

10 25 30 40 50 75 80 100 150 200 250 300 400 500

37 13112 8395 7682 6679 5993 4919 4768 4276 3511 3052 2738 2505 2178 1954

46** 28580 17986 16403 14183 12670 10322 9990 8925 7271 6287 5616 5122 4429 3957

62** 63788 40436 36928 32004 28642 23409 22670 20287 16581 14369 12859 11745 10178 9108

Notes:
1. Table does not include effect of pressure drop across line regulator. If regulator loss exceeds1 psi, DO NOT USE THIS TABLE.
Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate.
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for
guidance.
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the
number of additional fittings and/or bends.
4. Actual capacities may vary from those indicated, and users should verify actual performance using the manufacturer’s certified
installation guide.
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the
value of EHD, the greater the gas capacity of the tubing.
**The capacities for these tubing sizes represent values appropriate to tubing presently available.  These values may change as other
manufacturers produce these sizes.
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #79)
54/Z223.1- 361 - (Table 9.24):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Delete Table 9.24 and relocate it to
Appendix C as Table C.3 (d).
SUBSTANTIATION:  There is no reference to table 9.24 in the
body of the code.  The only instructions on how this table is to be
applied appears in Appendix C.  Therefore, Appendix C is the
more logically location for this table.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #88)
54/Z223.1- 362 - (Table 9-24 and Table F.3):  Reject
SUBMITTER:  Craig Forsyth, Manitoba Hydro
RECOMMENDATION:  It is proposed that the valves shown in
Table 9.24 and Table F.3 be revised as shown below and notes
added as indicated.
  Table 9.24 Multipliers to Be Used with Tables 9-1 Through 9-12
When the Specific Gravity of the Gas Is Other Than 0.60
Specific Multiplier
Gravity
     0.50       1.087
 0.55        1.041
 0.60        1.000
 0.65        0.964
 0.70         0.932
 1.40         0.701
 1.45       0.690
 1.50        0.679
 1.52         0.675
 1.55        0.669
 1.60        0.660
 Notes:
  1. The purpose of this table is to provide multipliers for natural
gases and propane gases that have different specific gravities from
the base values of 0.6 for natural gas and 1.52 for propane gas.
Specific gravities that are within roughly 10% of  the base values are
provided.
  2. Viscosities are different for the natural gas group of multipliers
and the propane gas group of multipliers as per the Polyflo
formula in Appendix C.   

Table F.3 Multipliers for Utility Gases of Another Specific Gravity
Specific Multiplier
Gravity
     0.50         1.087
0.55            1.041
0.60          1.000
0.65          0.964
0.70         0.932
1.40          0.701
1.45          0.690
1.50          0.679
1.52          0.675
1.55          0.669
1.60          0.660
 Notes:
  1. The purpose of this table is to provide multipliers for natural
gases and propane gases that have different specific gravities from
the base values of 0.6 for natural  gas and 1.52 for propane gas.
Specific gravities that are within roughly 10% of the base values are
provided.

  2. Viscosities are different for the natural gas group of multipliers
and the propane gas group of multipliers as per the Polyflo
formula in Appendix C. 
SUBSTANTIATION:  The multiplier values in the existing Table
9.24 and Table F.3 are incorrect for use with the PolyFlo formula
(per Appendix C) that is the basis for the natural gas pipe sizing
tables 9.1 to 9.12.  The multiplier values in the existing Table 9.24
and Table F.3 are based on the Weymouth formula that was used
to generate the pipe sizing tables in previous editions of the
National Fuel Gas Code.
  Background
  The multiplier value is derived from the flow sizing formula that is
used to generate the pipe sizing tables.  Utilizing the current Table
9.24 or Table F.3 values results in incorrect pipe capacities as
compared to the capacities calculated directly from the PolyFlo
formula.  Review of examples from Table 9.2 and Table 9.10
illustrate the error.
  Example 1 - Table 9.2 (Natural Gas of 0.5 psi or less and a
pressure drop of 0.5” w.c.).
Looking at 1” pipe and 100 ft, flow capacity for natural gas is 195
cfh.
To find the equivalent flow for propane gas (Sp. Gr. = 1.52), the
multiplier from Table 9.24 is extrapolated to be 0.628, and the
capacity for propane gas is 195 cfh x 0.628 x 2520 BTU/ft3, or
308,599 Btuh.  The PolyFlo formula calculated capacity is 330,000
Btuh.
Using the multiplier in the proposed Table 9.24, the capacity for
propane gas is 195 cfh x 0.675 x 2520, or 331,695 Btuh which is less
than 1% different from the PolyFlo formula calculated value
(which agrees with the value shown in Table 9.26 - the comparable
propane gas table to Table 9.2).
  Example 2 - Table 9.10 (Natural Gas at 10 psig and a pressure
drop of 10%).
Looking at 2” pipe and 200 ft, flow capacity for natural gas is 9119
cfh.
To find the equivalent flow for propane gas (Sp. Gr. = 1.52), the
multiplier from Table 9.24 is extrapolated to be 0.628, and the
capacity for propane gas is 9119 cfh x 0.628 x 2520 BTU/ft3, or
14,431,365 Btuh.  The PolyFlo formula calculated capacity is
15,410,000 Btuh.
Using the multiplier in the proposed Table 9.24, the capacity for
propane gas is 9119 cfh x 0.675 x 2520, or 15,511,419 Btuh which is
less than 1% different from the PolyFlo formula calculated value
(which agrees with the value shown in Table 9.25 - the comparable
propane gas table to Table 9.10).
  New Multiplier Values
  Derivation of the new multiplier values in shown in the following
pages (SECRETARY NOTE: On file for viewing as requested).
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The wider range of conversion
factors currently in the Code are needed as the Code applies to
other gases, such as butane.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #70)
54/Z223.1- 363 - (Table 9.30):  Accept
SUBMITTER:  Robert Torbin , Foster-Miller, Inc.
RECOMMENDATION:  Revise as follows:
  Table 9.30  Maximum Capacity of CSST in Thousands of Btu per
Hour of Undiluted Liquefied Petroleum Gases at a Pressure of 2
psi and a Pressure Drop of 1 psi  (Based on 1.52 Specific Gravity
Gas)*
  Revise Tubing Lenght as follows:
 110     100    
SUBSTANTIATION:  Foster-Miller’s original code change to
include capacity tables for CSST (1992 Edition) included 2 psi
table (Table 10-21 and Table 10-24) that boht had columns of 100
under Tubing Length.  the 1996 Edition changed the 2 psi tables to
1 psi drop (Table 10-22 and 10-30) but erroneously altered the 100
ft column to 110 ft.  The 1999 Edition corrected this error on Table
9.22 but not on Table 9.30.  Foster-Miller has confirmed that the
published data reflects the 100 ft length.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
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VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #78)
54/Z223.1- 364 - (Table 9.32 through 9.37):  Accept in Principle
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Delete existing tables 9.32-9.34 and add six
new polyethylene plastic pipe tables as shown in the Attachment.
  Add new polyethylene pipe sizing tables 9.32 – 9.37 as shown
below and on the following page (UNDERLINING IS OMITTED
FOR CLARITY):

Gas Natural
Inlet pressure (psi) 1.0 or Less

Pressure Drop (in. WC) 0.3
Table 9.32 Polyethylene Plastic Pipe

Specific Gravity 0.60
Pipe Size (in.)

Nominal OD: 1/2
_ 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Equivalent
Length

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 153 305 551 955 1,442 2,590

20 105 210 379 656 991 1,780

30 84 169 304 527 796 1,430

40 72 144 260 451 681 1,224

50 64 128 231 400 604 1,084

60 58 116 209 362 547 983

70 53 107 192 333 503 904

80 50 99 179 310 468 841

90 46 93 168 291 439 789

100 44 88 159 275 415 745

125 39 78 141 243 368 661

150 35 71 127 221 333 598

175 32 65 117 203 306 551

200 30 60 109 189 285 512
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Gas Natural
Inlet pressure (psi) 2.0

Pressure Drop (psi) 1.0
Table 9.34 Polyethylene Plastic Pipe

Specific Gravity 0.60

Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Equivalent
Length

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 1,858 3,721 6,714 11,631 17,565 31,560

20 1,277 2,557 4,614 7,994 12,072 21,691

30 1,026 2,054 3,706 6,420 9,695 17,419

40 878 1,758 3,172 5,494 8,297 14,908

50 778 1,558 2,811 4,869 7,354 13,213

60 705 1,412 2,547 4,412 6,663 11,972

70 649 1,299 2,343 4,059 6,130 11,014

80 603 1,208 2,180 3,776 5,703 10,246

90 566 1,134 2,045 3,543 5,351 9,614

100 535 1,071 1,932 3,347 5,054 9,081

125 474 949 1,712 2,966 4,479 8,048

150 429 860 1,551 2,688 4,059 7,292

175 395 791 1,427 2,473 3,734 6,709

200 368 736 1,328 2,300 3,474 6,241

Gas Natural
Inlet pressure (psi) 1.0 or Less

Pressure Drop (in. WC) 0.5
Table 9.33 Polyethylene Plastic Pipe

Specific Gravity 0.60

Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Equivalent
Length

(ft)
Maximum Capacity in Cubic Feet of Gas per Hour

10 201 403 726 1,258 1,900 3,415

20 138 277 499 865 1,306 2,347

30 111 222 401 695 1,049 1,885

40 95 190 343 594 898 1,613

50 84 169 304 527 796 1,430

60 76 153 276 477 721 1,295

70 70 140 254 439 663 1,192

80 65 131 236 409 617 1,109

90 61 123 221 383 579 1,040

100 58 116 209 362 547 983

125 51 103 185 321 485 871

150 46 93 168 291 439 789

175 43 86 154 268 404 726

200 40 80 144 249 376 675
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Gas Undiluted Propane
Inlet pressure (in. WC) 11.0

Pressure Drop (in. WC) 0.5
Table 9.35 Polyethylene Plastic Pipe

Specific Gravity 1.52
Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Equivalent
Length

(ft)
Maximum Capacity in Thousands of Btu per Hour

10 339 679 1,226 2,123 3,207 5,762

20 233 467 842 1,459 2,204 3,960

30 187 375 677 1,172 1,770 3,180

40 160 321 579 1,003 1,515 2,722

50 142 284 513 889 1,343 2,412

60 129 258 465 806 1,216 2,186

70 118 237 428 741 1,119 2,011

80 110 221 398 689 1,041 1,871

90 103 207 373 647 977 1,755

100 98 195 353 611 923 1,658

125 87 173 313 542 818 1,469

150 78 157 283 491 741 1,331

175 72 144 261 451 682 1,225

200 67 134 242 420 634 1,139

Gas Undiluted Propane
Inlet pressure (psi) 2.0
Pressure Drop (psi) 1.0

Table 9.36 Polyethylene Plastic Pipe

Specific Gravity 1.52
Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Equivalent
Length

(ft)
Maximum Capacity in Thousands of Btu per Hour

10 3,136 6,279 11,329 19,627 29,640 53,255

20 2,155 4,315 7,787 13,489 20,371 36,602

30 1,731 3,465 6,253 10,832 16,359 29,393

40 1,481 2,966 5,352 9,271 14,001 25,156

50 1,313 2,629 4,743 8,217 12,409 22,296

60 1,190 2,382 4,298 7,445 11,243 20,201

70 1,094 2,191 3,954 6,849 10,344 18,585

80 1,018 2,039 3,678 6,372 9,623 17,290

90 955 1,913 3,451 5,979 9,029 16,222

100 902 1,807 3,260 5,647 8,529 15,324

125 800 1,601 2,889 5,005 7,559 13,581

150 725 1,451 2,618 4,535 6,849 12,305

175 667 1,335 2,408 4,172 6,301 11,321

200 620 1,242 2,240 3,881 5,862 10,532
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REASON:
Polyethylene plastic pipe is recognized by the code as an acceptable piping
material.. The use of PE pipe for yard lines to remote gas appliances is
expected to become increasingly popular.  The six new tables were based on the
pressure drops and pipe lengths consistent with current steel and copper tables.
Three tables have been developed for natural gas and three tables are for LP.
The six tables are based on the formula in Appendix C.
No factors were used to account for pipe fittings or valves.  The user must
determine the equivalent length based on the number of fittings in each design.
The existing table 9.32 and 9.33 for LP tables have been deleted since they were
to be used to size sections of the LP system that are not part of the scope of the
code.  The scope states: “For undiluted liquefied petroleum gas systems, the
point of delivery shall be considered the outlet of the final pressure regulator,
exclusive of line gas regulators, in the system.  Tables 9.32 and 9.33 were for
pipe sizing between the first and second stage regulators.  NFPA 58 would be
used for sizing this part of the LP system.
SUBSTANTIATION:   Polyethylene plastic pipe is recognized by the code as
an acceptable piping material. The use of PE pipe for yard lines to remote
gas appliances is expected to become increasingly popular.  The six new
tables were based on the pressure drops and pipe lengths consistent with
current steel and copper tables.  Three tables have been developed for

natural gas and three tables are for LP.  The six tables are based on the
formula in Appendix C.
  No factors were used to account for pipe fittings or valves.  The user must
determine the equivalent length based on the number of fittings in each
design.
  The existing table 9.32 and 9.33 for LP tables have been deleted since they
were to be used to size sections of the LP system that are not part of the scope
of the code.  The scope states: “For undiluted liquefied petroleum gas
systems, the point of delivery shall be considered the outlet of the final
pressure regulator, exclusive of line gas regulators, in the system.  Tables 9.32
and 9.33 were for pipe sizing between the first and second stage regulators.
NFPA 58 would be used for sizing this part of the LP system.
COMMITTEE ACTION:  Accept in Principle.
  Accept the proposal with the following revisions:
  Substitute “Length” for Equivalent Length”
  Correct the spelling of plastic, and substitute “CTS” for “CST”
  Revise all LP tables to reflect 1.50 sp.
REQESTED ACTION:
  Add new polyethylene pipe sizing tables 9.32 – 9.37 as shown below and on
the following pages (UNDERLINING IS OMITTED FOR CLARITY):

Table 9.37 Polyethylene Plastic Tubing

Gas Undiluted Propane

Inlet pressure (in. WC) 11.0

Pressure Drop(in. WC) 0.5

Specific Gravity 1.52

Pastic Tubing Size (CST) (in.)

Nominal OD: 1/2
3/4

Designation: SDR 7.00 SDR 11.00

Actual ID: 0.445 0.927

Length
(ft)

Maximum Capacity in
Thousands of Btu per Hour

10 122 827

20 82 568

30 65 456

40 55 391

50 48 346

60 44 314

70 40 289

80 37 269

90 35 252

100 33 238

125 29 211

150 26 191

175 24 176

200 22 164

225 20 153

250 19 145

275 18 138

300 17 131

350 16 121

400 15 112
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Gas Natural
Inlet pressure 1.0 psi or Less
Pressure Drop 0.3 in. WC

Table 9.32 Polyethylene Plastic Pipe

Specific Gravity 0.60
Pipe Size (in.)

Nominal OD: 1/2
_ 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 153 305 551 955 1,442 2,590

20 105 210 379 656 991 1,780

30 84 169 304 527 796 1,430

40 72 144 260 451 681 1,224

50 64 128 231 400 604 1,084

60 58 116 209 362 547 983

70 53 107 192 333 503 904

80 50 99 179 310 468 841

90 46 93 168 291 439 789

100 44 88 159 275 415 745

125 39 78 141 243 368 661

150 35 71 127 221 333 598

175 32 65 117 203 306 551

200 30 60 109 189 285 512

Gas Natural
Inlet pressure 1.0 psi or Less
Pressure Drop 0.5 in. WC

Table 9.33 Polyethylene Plastic Pipe

Specific Gravity 0.60
Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 201 403 726 1,258 1,900 3,415

20 138 277 499 865 1,306 2,347

30 111 222 401 695 1,049 1,885

40 95 190 343 594 898 1,613

50 84 169 304 527 796 1,430

60 76 153 276 477 721 1,295

70 70 140 254 439 663 1,192

80 65 131 236 409 617 1,109

90 61 123 221 383 579 1,040

100 58 116 209 362 547 983

125 51 103 185 321 485 871

150 46 93 168 291 439 789

175 43 86 154 268 404 726

200 40 80 144 249 376 675
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Gas Natural
Inlet pressure 2.0 psi
Pressure Drop 1.0 psi

Table 9.34 Polyethylene Plastic Pipe

Specific Gravity 0.60
Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Length
(ft) Maximum Capacity in Cubic Feet of Gas per Hour

10 1,858 3,721 6,714 11,631 17,565 31,560

20 1,277 2,557 4,614 7,994 12,072 21,691

30 1,026 2,054 3,706 6,420 9,695 17,419

40 878 1,758 3,172 5,494 8,297 14,908

50 778 1,558 2,811 4,869 7,354 13,213

60 705 1,412 2,547 4,412 6,663 11,972

70 649 1,299 2,343 4,059 6,130 11,014

80 603 1,208 2,180 3,776 5,703 10,246

90 566 1,134 2,045 3,543 5,351 9,614

100 535 1,071 1,932 3,347 5,054 9,081

125 474 949 1,712 2,966 4,479 8,048

150 429 860 1,551 2,688 4,059 7,292

175 395 791 1,427 2,473 3,734 6,709

200 368 736 1,328 2,300 3,474 6,241

Gas Undiluted Propane
Inlet pressure 11.0 in. WC
Pressure Drop 0.5 in. WC

Table 9.35 Polyethylene Plastic Pipe

Specific Gravity 1.50
Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 340 680 1,227 2,126 3,211 5,769

20 233 467 844 1,461 2,207 3,965

30 187 375 677 1,173 1,772 3,184

40 160 321 580 1,004 1,517 2,725

50 142 285 514 890 1,344 2,415

60 129 258 466 807 1,218 2,188

70 119 237 428 742 1,121 2,013

80 110 221 398 690 1,042 1,873

90 103 207 374 648 978 1,757

100 98 196 353 612 924 1,660

125 87 173 313 542 819 1,471

150 78 157 284 491 742 1,333

175 72 145 261 452 683 1,226

200 67 135 243 420 635 1,141
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Gas Undiluted Propane
Inlet pressure 2.0 psi
Pressure Drop 1.0 psi

Table 9.36 Polyethylene Plastic Pipe

Specific Gravity 1.50
Pipe Size (in.)

Nominal OD: 1/2
3/4 1 11/4 11/2 2

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00

Actual ID: .660 .860 1.077 1.328 1.554 1.943

Length
(ft) Maximum Capacity in Thousands of Btu per Hour

10 3,126 6,259 11,293 19,564 29,545 53,085

20 2,148 4,302 7,762 13,446 20,306 36,485

30 1,725 3,454 6,233 10,798 16,307 29,299

40 1,477 2,957 5,335 9,242 13,956 25,076

50 1,309 2,620 4,728 8,191 12,369 22,225

60 1,186 2,374 4,284 7,421 11,207 20,137

70 1,091 2,184 3,941 6,828 10,311 18,526

80 1,015 2,032 3,666 6,352 9,592 17,235

90 952 1,907 3,440 5,960 9,000 16,171

100 899 1,801 3,249 5,629 8,501 15,275

125 797 1,596 2,880 4,989 7,535 13,538

150 722 1,446 2,609 4,521 6,827 12,266

175 664 1,331 2,401 4,159 6,281 11,285

200 618 1,238 2,233 3,869 5,843 10,498
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Table 9.37 Polyethylene Plastic Tubing

Gas Undiluted Propane

Inlet pressure 11.0 in. WC

Pressure Drop 0.5 in. WC

Specific Gravity 1.50

Plastic Tubing Size (CTS) (in.)

Nominal OD: 1/2
3/4

Designation: SDR 7.00 SDR 11.00

Actual ID: 0.445 0.927

Length
(ft)

Maximum Capacity in
Thousands of Btu per Hour

10 121 828

20 83 569

30 67 457

40 57 391

50 51 347

60 46 314

70 42 289

80 39 269

90 37 252

100 35 238

125 31 211

150 28 191

175 26 176

200 24 164

225 22 154

250 21 145

275 20 138

300 19 132

350 18 121

400 16 113

REASON:
Polyethylene plastic pipe is recognized by the code as an acceptable
piping material.. The use of PE pipe for yard lines to remote gas
appliances is expected to become increasingly popular.  The six
new tables were based on the pressure drops and pipe lengths
consistent with current steel and copper tables.  Three tables have
been developed for natural gas and three tables are for LP.  The six
tables are based on the formula in Appendix C.
No factors were used to account for pipe fittings or valves.  The
user must determine the equivalent length based on the number of
fittings in each design.
The existing table 9.32 and 9.33 for LP tables have been deleted
since they were to be used to size sections of the LP system that are
not part of the scope of the code.  The scope states: “For undiluted
liquefied petroleum gas systems, the point of delivery shall be
considered the outlet of the final pressure regulator, exclusive of
line gas regulators, in the system.  Tables 9.32 and 9.33 were for
pipe sizing between the first and second stage regulators.  NFPA 58
would be used for sizing this part of the LP system.

COMMITTEE STATEMENT:  T he proposed tables are accepted
using length rather than equivalent length to make all tables
consistent.  See Committee Action on Proposal 54-357 (Log #76).
All LP sizing tables are being revised to reflect commercially
available LP that has a 1.50 specific gravity and 2488 Btu per cubic
foot.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #80)
54/Z223.1- 365 - (Table 10.1 through 10.13):  Accept
SUBMITTER:  James Ranfone, American Gas Association
RECOMMENDATION:  Change the heading format of all venting
tables as shown in the Attachment on the following pages.
SUBSTANTIATION:  The revised table heading format provides
code users with a clear and consistent layout that would improve
the ability to select and use the correct table.  The format is
consistent with the AGA proposal to revise the gas piping table
formatting.  No changes have been made to the technical content
of the existing tables.
The format changes include large prominent table numbers and
titles that enable quicker location and selection.
COMMITTEE ACTION:  Accept.
  Accept and editorially substitute “single” for “one” on all tables
where it is used.
COMMITTEE STATEMENT:  Revised editorially.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP110)
54/Z223.1- 366 - (10.1.1, 10.2.1):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “10-1.1 These venting tables shall not be used where obstructions,
as described in the exceptions to      (see    Section 7.15     )    , are installed in
the venting system...”.
  “10-2.1 These venting tables shall not be used where obstructions,
as described in the exceptions to      (see    Section 7.15     )    ,are installed in
the venting system...”.
SUBSTANTIATION:  Part of the global editorial change to to
eliminate “exceptions”.  Section 7.15 was rewritten to eliminate the
exceptions and therefore venting notes 10-1.1 and 10-2.1 are being
revised to reflect that change.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP111)
54/Z223.1- 367 - (10.1.2):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  10-1.2 If       Where     the vent size determined from the tables is smaller
than the appliance draft hood outlet or flue collar, the    use of the    
smaller size shall be permitted to be used  provided  that    the
installation complies with all of the    following requirements are
met :
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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Number of Appliances: Single

Appliance Type: Category ITable 10.1 Type B Double-Wall Gas Vent

Appliance Vent Connection: Connected Directly to Vent

Vent Diameter — D in.

3 4 5 6 7 8 9

Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Single

Appliance Type: Category ITable 10.1
(Continued) Type B Double-Wall Gas Vent

Appliance Vent Connection: Connected Directly to Vent

Vent Diameter — D in.

10 12 14 16 18 20 22 24

Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Single

Appliance Type: Category ITable 10.2 Type B Double-Wall Gas Vent

Appliance Vent Connection: Single Wall Metal Connector

Vent Diameter — D in.

3 4 5 6 7 8 9 10 12

Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Single

Appliance Type: Category ITable 10.3 Masonry Chimney

Appliance Vent Connection: Type B Double Wall Connector

Type B Double-Wall Connector Diameter — D in.
To be used with chimney areas within the size limits at bottom

3 4 5 6 7 8 9 10 12

Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Single

Appliance Type: Category ITable 10.4 Masonry Chimney

Appliance Vent Connection: Single Wall Metal Connector

Single-Wall Metal Connector Diameter — D In.
To be used with chimney areas within the size limits at bottom

3 4 5 6 7 8 9 10 12

Appliance Input Rating in Thousands of Btu per Hour
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Number of Appliances: Single

Appliance Type: Draft Hood-EquippedTable 10.5 Single Wall Metal Pipe or Type B
Asbestos Cement Vent

Appliance Vent Connection: Connected Directly to Pipe or Vent

Single-Wall Metal Connector Diameter — D In.
To be used with chimney areas within the size limits at bottom

3 4 5 6 7 8 10 12

Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Two or More

Appliance Type: Category ITable 10.6 Type B Double Wall Vent

Appliance Vent Connection: Type B Double Wall Connector

Vent CONNECTOR Capacity
Type B Double-Wall Connector Diameter — D in.

3 4 5 6 7 8 9 10

Appliance Input Rating Limits in Thousands of Btu per Hour

Common VENT Capacity
Type B Double-Wall Common Vent Diameter — D in.

4 5 6 7 8 9 10

Combined Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Two or More

Appliance Type: Category ITable 10.6
(Continued) Type B Double Wall Vent

Appliance Vent Connection: Type B Double Wall Connector

Vent CONNECTOR Capacity
Type B Double-Wall Connector Diameter — D in.

12 14 16 18 20 22 24

Appliance Input Rating Limits in Thousands of Btu per Hour

Common VENT Capacity
Type B Double-Wall Common Vent Diameter — D in.

12 14 16 18 20 22 24

Combined Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Two or More

Appliance Type: Category ITable 10.7 Type B Double Wall Vent

Appliance Vent Connection: Single Wall Metal Connector

Vent CONNECTOR Capacity
Single Wall Metal Vent Connector Diameter — D in.

3 4 5 6 7 8 9 10

Appliance Input Rating Limits in Thousands of Btu per Hour

Common VENT Capacity
Type B Double-Wall Common Vent Diameter — D in.

4 5 6 7 8 9 10

Combined Appliance Input Rating in Thousands of Btu per Hour
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Table 10.10 Single Wall Metal Pipe or Type B
Asbestos Cement Vent

Number of Appliances: Two or More

Appliance Type: Draft Hood-Equipped

Appliance Vent Connection: Direct to Pipe or Vent

Vent CONNECTOR Capacity
Vent Connector Diameter — D in.

3 4 5 6 7 8

Total
Vent

Height
H

(ft)

Connector
Rise
R

(ft)

Appliance Input Rating in
Thousands of Btu per Hour

Common VENT Capacity
Common Vent Diameter — D in.

4 5 6 7 8 10 12

Total
Vent

Height
H

(ft)

Combined Appliance Input Rating in
Thousands of Btu per Hour

Number of Appliances: Two or More

Appliance Type: Category ITable 10.8 Masonry Chimney

Appliance Vent Connection: Type B Double Wall Connector

Vent CONNECTOR Capacity
Type B Double-Wall Connector Diameter — D in.

3 4 5 6 7 8 9 10

Appliance Input Rating Limits in Thousands of Btu per Hour

Common VENT Capacity
Minimum Internal Area of Masonry Chimney Flue (in.2 )

12 19 28 38 50 63 78 113

Combined Appliance Input Rating in Thousands of Btu per Hour

Number of Appliances: Two or More

Appliance Type: Category ITable 10.9 Masonry Chimney

Appliance Vent Connection: Single Wall Metal Connector

Vent CONNECTOR Capacity
Single Wall Metal Vent Connector Diameter — D in.

3 4 5 6 7 8 9 10

Appliance Input Rating Limits in Thousands of Btu per Hour

Common VENT Capacity
Minimum Internal Area of Masonry Chimney Flue (in.2 )

12 19 28 38 50 63 78 113

Combined Appliance Input Rating in Thousands of Btu per Hour
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Table 10.11 Exterior Masonry Chimney

Special Use:
Minimum Allowable Input Rating of Space-
Heating Appliance in Thousands of Btu per
Hour

Number of Appliances: Single

Installation Type: NAT

Appliance Vent Connection: Type B Double Wall Connector

Internal Area of Chimney (in. 2)Vent
Height

H
(ft)

12 19 28 38 50 63 78 113

Table 10.12(a) Exterior Masonry Chimney

Special Use: Combined Appliance Maximum Input Rating in
Thousands of Btu per Hour

Number of Appliances: Two or More

Installation Type: NAT + NAT

Appliance Vent Connection: Type B Double Wall Connector

Internal Area of Chimney (in. 2)Vent
Height

H
(ft)

12 19 28 38 50 63 78 113

Table 10.12(b) Exterior Masonry Chimney

Special Use: Minimum Allowable Input Rating of Space-Heating
Appliance in Thousands of Btu per Hour

Number of Appliances: Two or More

Installation Type: NAT + NAT

Appliance Vent Connection: Type B Double Wall Connector

Internal Area of Chimney (in. 2)Vent
Height

H
(ft)

12 19 28 38 50 63 78 113

Table 10.13(a) Exterior Masonry Chimney

Special Use: Combined Appliance Maximum Input Rating in
Thousands of Btu per Hour

Number of Appliances: Two or More

Installation Type: FAN + NAT

Appliance Vent Connection: Type B Double Wall Connector

Internal Area of Chimney (in. 2)Vent
Height

H
(ft)

12 19 28 38 50 63 78 113

Table 10.13(b) Exterior Masonry Chimney

Special Use: Minimum Allowable Input Rating of Space-Heating
Appliance in Thousands of Btu per Hour

Number of Appliances: Two or More

Installation Type: FAN + NAT

Appliance Vent Connection: Type B Double Wall Connector

Internal Area of Chimney (in. 2)Vent
Height

H
(ft)

12 19 28 38 50 63 78 113

___________________

(Log #CP112)
54/Z223.1- 368 - (10.1.3):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “10-1.3 Single-appliance venting configurations with zero (0)
lateral lengths in Tables 10.1, 10.2, and 10.5 shall     not    have no
elbows in the venting system...”.
SUBSTANTIATION:  Editorial chagne for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP321)
54/Z223.1- 369 - (10.1.3, 10.2.5):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text:
  10-1.3  Single-appliance venting configurations with zero (0)
lateral lengths in Tables 10.1, 10.2, and 10.5 shall have no elbows in
the venting system. For vent configurations with lateral lengths, the
venting tables include allowance for two 90 degree turns. For each
additional 90 degree turn, or equivalent, the maximum capacity
listed in the venting tables shall be reduced by 10 percent (0.90 -
maximum table capacity). Two or more turns, the combined
angles of which equal 90 degrees, shall be considered equivalent to
one 90 degree turn.
     For each elbow up to and including 45 degrees, the maximum
capacity listed in the venting tables shall be reduced by 5 percent.
For each elbow greater than 45 degrees up to and including 90
degrees, the maximum capacity listed in the venting tables shall be
reduced by 10 percent. 
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  10.2.5 If the common vertical vent is offset    the maximum capacity
of the common vent shall be reduced in accordance with 10-2.6
and    as shown in Figure G.12, the maximum common vent capacity
listed in the common venting tables shall be reduced by 20 percent
(0.80 - maximum common vent capacity), the equivalent of two 90
degree turns. The the horizontal length of the common vent offset
(LM) shall not exceed 18 in./in. (180 mm/mm) of common vent
diameter (D).
  10.2.6 Excluding elbows counted in 10.2.5, for each additional 90
degree turn in excess of two, the maximum capacity of that portion
of the venting system shall be reduced by 10 percent (0.90 -
maximum common vent capacity). Two or more turns, the
combined angles of which equal 90 degrees, shall be considered
equivalent to one 90 degree turn.
      10-2.6 For each elbow up to and including 45 degrees in the
common vent, the maximum common vent capacity listed in the
venting tables shall be reduced by 5 percent.  For each elbow
greater than 45 degrees up to and including 90 degrees, the
maximum common vent capacity listed in the venting tables shall
be reduced by 10 percent.
  10-2.7 The vent connector capacities listed in the common vent
sizing tables include allowance for two 90 degree elbows.  For each
additional elbow up to and including 45 degrees, the maximum
vent connector capacity listed in the venting tables shall be reduced
by 5 percent.  For each elbow greater than 45 degrees up to and
including 90 degrees, the maximum vent connector capacity listed
in the venting tables shall be reduced by 10 percent. 
SUBSTANTIATION:  Based on Battelle research, the proposal
clarifies the intent of offsets.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
(Log #CP322)

54/Z223.1- 370 - (10.1.8):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text to read as follows:
  10.1.8  If the vertical vent has a larger diameter than the vent
connector, the vertical vent diameter shall be used to determine the
minimum vent capacity, and the connector diameter shall be used
to determine the maximum vent capacity.  The flow area of the
vertical vent shall not exceed seven times the flow area of the listed
appliance categorized vent area, flue collar area, or draft hood
outlet area unless designated     designed     in accordance with
approved engineering methods.
SUBSTANTIATION:  Editorial Change .
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP113)
54/Z223.1- 371 - (10.1.8, 10.2.4 , 10.2.5 , 10.2.20):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  “10-1.8 If       Where     the vertical vent has a larger diameter than the
vent connector, the vertical vent...”.
  “10-2.4 If       Where     the vent connectors are combined prior to
entering the common vent, the maximum...”.
  “10-2.5 If       Where     the common vertical vent is offset as shown in
Figure G-12, the maximum...”.
  “10-2.20 ...If       Where     single-wall and Type B double-wall metal
pipes are used for vent connectors, the...”.
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #68)
54/Z223.1- 372 - (10.1.9):  Reject
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  10-1.9 Tables 10.1, through 10.5 shall be used for chimneys and
vents  installed within buildings and structures   not exposed to the
outdoors below the roof line.  A Type B vent or listed chimney
lining system passing through an unused masonry chimney flue
shall not be considered to be exposed to the outdoors.  Table 10.3
in combination with Table 10.11 shall be used for clay-tile-lined
exterior masonry chimneys, provided all of the following are met:
SUBSTANTIATION:  Other than being shielded from wind and
precipitation, vents and chimneys in attics are, in effect, exposed to
the outdoors below the roof line.  Wind has some effect, but the
primary concern here is  ambient temperature and the temperature
of the typical attic today will be nearly the same as the outdoors.
Also, current text  implies that “outdoors” exists below the roof line
which is almost never true except for the case where vents or
chimneys are installed on the outside of an exterior wall.  The
intent of the current text is to disclaim coverage of vents that are
installed on the exterior of a building and the revised text says
precisely that.  Perhaps the code should go to the extent of saying
that the tables don’t apply to the extensive runs in attics, but that is
another issue.  this proposed revision simply clarifies that the tables
are applicable to vents within a building (including within attics)
and not applicable to vents on the exterior of a building.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposed text would not clarify
the requirement, and could cause confusion regarding chimney
termination above the roofline.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP114)
54/Z223.1- 373 - (10.1.9):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise the Exception to read as follows:
  10-1.9
  Exception: The installation of v     V     ents serving listed appliances
installed    shall be permitted to be in accordance with the appliance
manufacturer’s instructions and the terms of the listing.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #134)
54/Z223.1- 374 - (10.2.4):  Accept in Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise text as follows:
  10-2.4  If the vent connectors are combined prior to entering    the
vertical portion    of the common vent,  the horizontal portion is
considered a common vent manifold and its capacity is assessed by
applying a 10% reduction to the MAX capacities found in the
common vent tables.    the maximum common vent capacity listed in
the common venting tables shall be reduced by 10 percent (.90 x
maximum common vent capacity).  The length of the common vent
connector manifold (LM) shall not exceed 18 in./in. (180
mm/mm) of common vent diameter (D).
SUBSTANTIATION:  Based upon feedback from a number of
sources, this issue is one of the most misunderstood issues in the
tables. Many people are confused by the current paragraph and
believe the manifold is to be sized by taking a 10% reduction to the
vent connector table. It is believed the re-wording will go a long
way toward resolving the current confusion.
COMMITTEE ACTION:  Accept in Principle.
Revise text:
  10-2.4  If the vent connectors are combined prior to entering of
the common vent, the maximum common vent capacity listed in
the common venting tables shall be reduced by 10 percent (.90 x
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maximum common vent capacity).     the vertical portion of the
common vent to form a common vent manifold, the size of the
common vent manifold and the common vent shall be determined
by applying a 10 percent reduction (.90 x maximum common vent
capacity) to the Common Vent Capacity part of the common vent
tables.  The length of the common vent manifold (LM) shall not
exceed 18 in./in. (180 mm/mm) of common vent diameter (D).
COMMITTEE STATEMENT:  Accepted with editorial revisions.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #135)
54/Z223.1- 375 - (10.2.5):  Accept in Principle
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Revise text as follows:
  10-2.5 If the common vertical vent is offset as shown in Figure G-
12, the maximum common vent capacity listed in the common
venting tables shall be reduced by 20 percent (0.80% maximum
common vent capacity), the equivalent of two 90-degree turns.     If
the offset in the vertical common vent is less than or equal to 45°,
the maximum capacities listed in the common venting tables shall
be reduced by 10 percent.    The horizontal length of the common
vent offset (LO) shall not exceed 18 in./in. (180 mm/mm) of
common vent diameter (D).
SUBSTANTIATION:  A 20% reduction for only a slight (45° or
less offset) in a vertical common vent is excessive and can result in
a larger than required vent being selected. In other locations in the
table Notes, it is clarified that 2-45° elbows are equivalent to 1-90°
elbow. If such approach is correct in connectors it is also correct
in the common vent.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-369
(Log  #CP321).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #65)
54/Z223.1- 376 - (10.2.7):  Reject
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  10-2.7 The cross-sectional area of the common vent shall be equal
to or greater than the cross-sectional area of the largest connector.
Where two or more connectors are the same size, the common vent
shall be not less than one size larger than such connectors. 
SUBSTANTIATION:  This is part of B-vent manufacturer’s
instructions but not mentioned in the code.  The current text
could be misinterpreted to allow, for example, a 6” common vent
serving tow 6” connectors.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The proposal would be in conflict
with the venting tables.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #63)
54/Z223.1- 377 - (10.2.8):  Accept in Principle
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  10-2.8 Interconnection fittings shall be the same size as the
common vent.       At the point where tee and wye fittings connect to a
common vent, the opening size of the fitting shall be equal to the
size of the common vent.  Such fittings shall not be prohibited
from having reduced size openings at the point of  connection of
appliance vent connectors.   

SUBSTANTIATION:  The proposed text will eliminate a not
uncommon misinterpretation of current text.  Some have
interpreted current text to prohibit reducing tees and wyes (e.g.
6”x5”X4” or 5”x5”x3” or 5”x4”x3”, etc).  Reducing tees and wyes are
available in both double-wall and single-wall and are used
extensively.
COMMITTEE ACTION:  Accept in Principle.
Revise text as follows:
  10-2.8 Interconnection fittings shall be the same size as the
common vent.       At the point where tee or wye fittings connect to a
common vent, the opening size of the fitting shall be equal to the
size of the common vent.  Such fittings shall not be prohibited
from having reduced size openings at the point of connection of
appliance vent connectors.   
COMMITTEE STATEMENT:  Accepted with an editorial revision.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #99)
54/Z223.1- 378 - (10.2.8):  Reject
SUBMITTER:  Robert Hemphill, GTI/Battelle
RECOMMENDATION:  Revise text as follows:
  10-2.8 Interconnection fittings shall be the same size as the
common vent.     In the case where a tee is used as the
interconnection fitting, a smaller diameter tee branch is allowed if
the maximum capacity of the common vent is reduced by five
percent (0.95 x maximum common vent capacity).   
SUBSTANTIATION:  When a water heater is common vented with
a furnace, a tee  fitting is currently used to interconnect the two
appliances.  Currently, the tee fitting branch must be the same size
as the common vent and a reducer is used to connect to a smaller
vent connector.  The reducer could be eliminated if the tee branch
were allowed to be smaller than the common vent.  Experimental
data were collected that show a smaller tee branch is satisfactory,
provided that the common venting capacity is reduced by five
percent. A GTI topical report will be submitted to the NFGC
committee with the details concerning the venting arrangements
tested and the results.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  The committee believes that the 5
percent derating of the table is well within the conservatism
incorporated into the table and is not needed.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #64)
54/Z223.1- 379 - (10.2.14, 10.2.15):  Accept
SUBMITTER:  David Rock , Oregon Mechanical Officials
Association
RECOMMENDATION:  Revise text as follows:
  10-2.14 Where used in multistory systems, vertical common vents
shall be Type B double-wall and shall be installed with a listed vent
cap.  A multistory common vertical vent shall be permitted to have
a single offset, provided all of the following requirements are met:
  (1) The offset angle does not exceed 45 degrees.
  (2) The horizontal length of the offset does not exceed 11/2 ft for
each inch (180 mm/mm) of common vent diameter of the
segment in which the offset is located.
  (3) For the segment of the common vertical vent containing the
offset, the common vent capacity listed in the common venting
tables is reduced by 20 percent (0.80 ´ maximum common vent
capacity).
  (4) A multistory common vent shall not be reduced in size above
the offset.
     10-2.15  Offsets in multistory common vent  systems shall be
limited to a single offset in each system  and systems with an offset
shall comply with all of the following:
  (1) The offset angle shall not exceed 45 degrees from vertical.
  (2) The horizontal length of the offset shall not exceed 18 inches
for each inch (180 mm/mm) of common vent diameter of the
segment in which the offset is located.
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  (3) For the segment of the common vertical vent containing the
offset, the common vent capacity listed in the common venting
tables shall be reduced by 20 percent (0.80 ´ maximum common
vent capacity).
  (4) A multistory common vent shall not be reduced in size above
the offset.   
SUBSTANTIATION:  Section 10-2.14 contains multiple unrelated
requirements, therefore, it should be broken up into separate
sections.  the other revisions are editorial in nature, intended to
improve the readability of the text.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #152)
54/Z223.1- 380 - (10.2.17):  Accept in Principle
SUBMITTER:  Mike Caldarera, GAMA
RECOMMENDATION:  Revise text as follows:
  10.2.17 Listed, corrugated metallic chimney liner systems in
masonry chimneys shall be sized by using Table 11-6 or 11-7 for
Type B vents, with the maximum capacity reduced by 20 percent
(0.80 ´ maximum capacity) and the minimum capacity as shown in
Table 11-6 or 11-7. Corrugated metallic liner systems installed with
bends or offsets shall have their maximum capacity further reduced
by 10 percent for each 90o turn.  Two 45o elbows shall be
equivalent to one 90o elbow in accordance with 10.2.6     in
accordance with 10.2.5 and 10.2.6.
SUBSTANTIATION:  The currently proposed wording can create
confusion for the user.
  Section 10.2.17 requires an automatic 20 percent reduction in
capacity listed in Table 10-6 or Table 10-7 when corrugated
metallic liner chimney systems are used.  This assumes the liner is
completely vertical.  Therefore, if the liner also had an offset with,
for example, two 45-degree elbows, then an additional 10 percent
reduction in capacity from the already required 20 percent
reduction would then be required.
  The reference to Section 10.2.5 and 10.2.6 are insufficient and
confusing.  Section 10.2.5 specifically requires a 20 percent
reduction only if the offset is as shown in figure G-12, which shows
two 90-degree elbows.  It does not address anything other than the
situation where two 90-degree elbows are used for the offset.  It
provides no specification for corrugated liners that may be offset
with one or more elbows that are less than 90 degrees.
  We believe that the wording specified in the first public review
draft provides more specific and universal coverage for the
reductions in capacity required when corrugated metal lined
chimney systems are used.  Therefore, last sentence would read:
“Corrugated metal liner systems installed with bends or offsets shall
have their maximum capacity further reduced by 10 percent for
each 90-degree turn.  Two 45-degree elbows shall be equivalent to
one 90-degree elbow in accordance with 10.2.6.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-369
(Log #CP321).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #158)
54/Z223.1- 381 - (10.2.17):  Accept in Principle
SUBMITTER:  Dave Fetters, Hart & Cooley Inc.
RECOMMENDATION:  Revise text as follows:
  10.2.17 Listed, corrugated metallic chimney liner systems in
masonry chimneys shall be sized by using Table 10-6 or 10-7 for
Type B vents, with the maximum capacity reduced by 20 percent
(0.80% maximum capacity) and the minimum capacity as shown in
Table 10-6 or 10-7. Corrugated metallic liner systems installed with
bends or offsets shall have their maximum capacity further reduced
in accordance with 10.2.5 and 10.2.6.      by 10% for each 90o turn.  
SUBSTANTIATION:  A 20% deduction for corrugated liner is
required when using Tables 10-6 or 10-7.  Current wording
requiring a further 10% deduction for each 90o elbow is ineffective

as evidenced by the enclosed instructions for current product. (see
attachment).
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-369
(Log #CP321).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #160)
54/Z223.1- 382 - (10.2.17):  Accept in Principle
SUBMITTER:  Russel Iwan, Metropolitan Utilities District
RECOMMENDATION:  Revise text as follows:
  10.2.17 Listed, corrugated metallic chimney liner systems in
masonry chimneys shall be sized by using Table 11-6 or 11-7 for
Type B vents, with the maximum capacity reduced by 20 percent
(0.80 ´ maximum capacity) and the minimum capacity as shown in
Table 11-6 or 11-7. Corrugated metallic liner systems installed with
bends or offsets shall have their maximum capacity further reduced
by 10 percent for each 90o turn.  Two 45o elbows shall be
equivalent to one 90o elbow in accordance with 10.2.6.   in
accordance with 10.2.5 and 10.2.6.
SUBSTANTIATION:  propose that the original language be left in
the code.  I’m concerned that the Committee action is overly
restrictive.  I request that the Venting Panel take a look at this
requirement for further clarification.
COMMITTEE ACTION:  Accept in Principle.
COMMITTEE STATEMENT:  Refer to Committee Proposal 54-369
(Log #CP321).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP115)
54/Z223.1- 383 - (10.2.18):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text to read as follows:
  10-2.18  If       Where     these conditions cannot be met, an alternative
venting design shall be used, such as a listed chimney lining system.
  Exception: The installation of v     V     ents serving listed appliances
installed    shall be permitted to be in accordance with the appliance
manufacturer’s instructions and the terms of the listing.
SUBSTANTIATION:  Global editorial change to eliminate the
phrase “permitted to be” where feasible and replace the word “if”
with “where”.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP116)
54/Z223.1- 384 - (10.2.19):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  10-2.19 Vent connectors shall not be    increased     upsized more than
two sizes greater than the listed appliance categorized vent
diameter, flue collar diameter, or draft hood outlet diameter.  Vent
connectors for draft hood-equipped appliances shall not be
smaller than the draft hood outlet diameter. If       Where     a vent
connector size(s) determined from the tables for a fan-assisted
appliance(s) is smaller than the flue collar diameter, the     use of the   
smaller size(s) shall be permitted    provided that the installation
complies with all of    to be used provided the following conditions
are met:
SUBSTANTIATION:  Global editorial change to replace the word
“if” with “where”.  Other editorial changes for legibility.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29



NFPA 54 — May 2002 ROP — Copyright 2001, NFPA

606

VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #52)
54/Z223.1- 385 - (10.2.20):  Accept
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  10-2.20 All combination of pipe sizes, single-wall, and double-wall
metal pipe shall be allowed within any connector run(s) or within
the common vent, provided ALL of the appropriate tables permit
ALL of the desired sizes and types of pipe, as if they were used for
the entire length of the subject connector or vent. If single-wall and
Type B double-wall metal pipes are used for vent connectors      within
the same venting system,    the common vent must be sized using
Table 10.7 or 10.9 as appropriate.
SUBSTANTIATION:  The proposed text clarifies the intent of the
current text which is to apply to the commingling of single and
double-wall connectors within the same common venting system.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #43)
54/Z223.1- 386 - (10.2.21):  Reject
SUBMITTER:  Guy Tomberlin, Fairfax County
RECOMMENDATION:  Revise text as follows:
  10-2.21 Where a table permits more than one diameter of pipe to
be used for a connector or vent,     the smallest allowed diameter
shall be used.    all the permitted sizes shall be permitted to be used.
SUBSTANTIATION:  Some venting tables will allow 2 or 3 sizes of
vent for a given installation and some tables will allow several sizes
of vent for a given installation.  Only the “7-times rule” of Section
10-1.8 and 10-2.15 will serve to limit the vent size in some cases,
such as in the common vent capacity tables.  Since vents are
struggling to maintain draft while avoiding condensation, it makes
sense to use the smallest size vent allowed to maintain vent gas
temperatures and velocities as high as possible.  Allowing a 10” vent
to be used where a 6” vent will work is absolutely foolish.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Sizing must be determined by the
tables.  If multiple sizes are allowed by the tables, they should not
be restricted.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #167)
54/Z223.1- 387 - (11.2.8):  Reject
SUBMITTER:  David W. Detty , Battele
RECOMMENDATION:  Revise text to read as follows:
  11.2.8  If the vertical vent has a larger diameter than the vent
connector, the vertical vent diameter shall be used to determine the
minimum vent capacity, and the connector diameter shall be used
to determine the maximum vent capacity.  The flow area of the
vertical vent shall not exceed seven times the flow area of the listed
appliance categorized vent area, flue collar area, or draft hood
outlet area unless designated     designed     in accordance with
approved engineering methods,    or as determined in Tables 7.5.3,
7.6.3 or 7.7.4.   
SUBSTANTIATION:  Recent GRI research on the Seven-Times
Rule was conducted using modeling and experimental analysis.
The results, documented in GRI Topical Report GRI-98/0285,
reveal the importance of vent connector rise and height for the vent
to properly prime when the vertical vent is of a larger flow area
than the vent connector.  While Tables 7.5.3, 7.6.3 and 7.7.4 are
being proposed as additions to the existing code, the committee
may wish to consider replacing the seven-times rule with those
tables.

  Note:  Supporting material available upon request at NFPA
headquarters.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Research report is not available.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #168)
54/Z223.1- 388 - (11.3.15):  Reject
SUBMITTER:  David W. Detty , Battele
RECOMMENDATION:  Revise text to read as follows:
  11.3.15  Where two or more appliances are connected to a vertical
vent or chimney, the flow area of the largest section of vertical vent
or chimney shall not exceed seven times the smallest listed
appliance categorized vent areas, flue collar area, or draft hood
outlet area unless designed in accordance with approved
engineering methods,    or as determined in Tables 7.5.3, 7.6.3 or
7.7.4. 
SUBSTANTIATION:  Recent GRI research on the Seven-Times
Rule was conducted using modeling and experimental analysis.
The results, documented in GRI Topical Report GRI-98/0285,
reveal the importance of vent connector rise and height for the vent
to properly prime when the vertical vent is of a larger flow area
than the vent connector.  While Tables 7.5.3, 7.6.3 and 7.7.4 are
being proposed as additions to the existing code, the committee
may wish to consider replacing the seven-times rule with those
tables.
  Note:  Supporting material available upon request at NFPA
headquarters.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  Research report is not available.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #113)
54/Z223.1- 389 - (62.4.1, 62.4.5):  Accept in Principle in Part
SUBMITTER:  Jerome S. Themig , Ameren Services
RECOMMENDATION:  Add new text as follows:
  624.1 Prohibited use. One or more unvented room heaters shall
not be used as the sole source of comfort heating in a dwelling
unit.
  624.5 Room or space volume. The aggregate unput rating of all
unvented appliances installed in a room or space shall not exceed
20 Btu/h per cubic foot (207 W/ml) of volume of such room or
space. Where the room or space in which the equipment is
installed is directly connected to another room or space by a
doorway, archway or other opening of comparable size that cannot
be closed, the volume of such adjacent room or space shall be
permitted to be included in the calculations.
SUBSTANTIATION:  Customers using unvented appliances as
sole source of heat.
  Note: Supporting material available for review at NFPA
Headquarters.
COMMITTEE ACTION:  Accept in Principle in Part.
COMMITTEE STATEMENT:  Refer to committee action on
proposal log 23 for the revision to 6.24.1
The proposed 6.24.5 is rejected because the subject is covered in
7.2.2.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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(Log #CP191)
54/Z223.1- 390 - (1.7-3.4, 7.3.4.2, 7.3.4.3, 7.3.4.4, 7.3.4.5 and
7.3.4.6):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber 7.3.4 as follows:
  1.  7.3.4(a) as 7.3.4.1
  2.  7.3.4(b) as 7.3.4.2
  3.  7.3.4(c) as 7.3.4.3
  4.  7.3.4(d) as 7.3.4.4
  5.  7.3.4(e) as 7.3.4.5
  6.  7.3.4(f) as 7.3.4.6.
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP153)
54/Z223.1- 391 - (Figure A.5.3.3(b).2(a) thru (f)):  Accept
SUBMITTER:  Technical Committee on National Fuel Gas Code
RECOMMENDATION:  Renumber A.5.3.3.(b)2 1 thru 6 as Figure
A.5.3.3.(b)2 (a) thru (f).
SUBSTANTIATION:  This proposal was generated as a result of
an editorial review of this document.  The recommendation
contains recommended editorial changes, that resulted from
editing at the pamphlet stage of the last code cycle, that require
Committee review and action.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #72)
54/Z223.1- 392 - (Appendix C):  Accept
SUBMITTER:  Robert Torbin , Foster-Miller, Inc.
RECOMMENDATION:  Delete Appendix C in its entirety and
replace with new Appendix C.
 (UNDERLING HAS BEEN OMITTED FOR CLARITY):

APPENDIX C   Sizing And Capacities Of Gas Piping

This appendix is not a part of the requirements of this code but is
included for informational purposes only.

C.1 General. To determine the size of piping used in a gas piping
system, the following factors must be considered:
(1) Allowable loss in pressure from point of delivery to equipment.
(2) Maximum gas demand.
(3) Length of piping and number of fittings.
(4) Specific gravity of the gas.
(5) Diversity factor.

For any gas piping system, or special gas utilization
equipment, or for conditions other than those covered by the
tables provided in this code, such as longer runs, greater gas
demands, or greater pressure drops, the size of each gas piping
system should be determined by standard engineering practices
acceptable to the authority having jurisdiction.

C.2 Description of Tables

(a) The quantity of gas to be provided at each outlet should
be determined, whenever possible, directly from the manufacturer's
Btu input rating of the equipment that will be installed.  In case the
ratings of the equipment to be installed are not known, Table
2.4.2.1 shows the approximate consumption (in Btu per hour) of
certain types of typical household appliances.
To obtain the cubic feet per hour of gas required, divide the total
Btu input of all equipment by the average Btu heating value per
cubic feet of the gas.  The average Btu per cubic feet of the gas in

the area of the installation can be obtained from the serving gas
supplier.

(b) Capacities for gas at low pressure [0.5 psig (3.5 kPa
gauge) or less] in cubic feet per hour of 0.60 specific gravity gas for
different sizes and lengths are shown in Tables 9-1 and 9-2 for iron
pipe or equivalent rigid pipe, in Tables 9-13 and 9-14 for smooth
wall semi-rigid tubing, and Tables 9-19, 9-20, and 9-21 for
corrugated stainless steel tubing.  Tables 9-1 and 9-13 are based
upon a pressure drop of 0.3 in. (75 Pa) water column, whereas
Tables 9-2, 9-14, and 9-19 are based upon a pressure drop of 0.5 in.
(125 Pa) water column.  Tables 9-20 and 9-21 are special low-
pressure applications based upon pressure drops greater than 0.5
in. water column (125 Pa).  In using these tables, an allowance (in
equivalent length of pipe) should be considered for any piping run
with four or more fittings (see Table C-2).

(c)  Capacities in thousands of Btu per hour of undiluted
liquefied petroleum gases based on a pressure drop of 0.5 in. (125
Pa) water column for different sizes and lengths are shown in
Table 9-26 for iron pipe or equivalent rigid pipe, in Table 9-28 for
smooth wall semi-rigid tubing, and in Table 9-29 for corrugated
stainless steel tubing.  Tables 9-30 and 9-31 for corrugated stainless
steel tubing are based on operating pressures greater than 0.5 psi
(3.5 kPa) and pressure drops greater than 0.5-in. water column
(125 Pa).  In using these tables, an allowance (in equivalent length
of pipe) should be considered for any piping run with four or
more fittings (see Table C-2).

(d)  Gas piping systems that are to be supplied with gas of a
specific gravity of 0.70 or less can be sized directly from the tables
provided in this code, unless the authority having jurisdiction
specifies that a gravity factor be applied.  Where the specific gravity
of the gas is greater than 0.70, the gravity factor should be applied.
Application of the gravity factor converts the figures given in the
tables provided in this code to capacities for another gas of
different specific gravity.  Such application is accomplished by
multiplying the capacities given in the tables by the multipliers
shown in Table 9-24.  In case the exact specific gravity does not
appear in the table, choose the next higher value specific gravity
shown.

(e)  Capacities for gas at pressures greater than 0.5 psig (3.5
kPa gauge) in cubic feet per hour of 0.60 specific gravity gas for
different sizes and lengths are shown in Tables 9-3 to 9-12 for iron
pipe or equivalent rigid pipe and Tables 9-22 and 9-23 for
corrugated stainless steel tubing, and Tables 9-16 to 9-18 for semi-
rigid tubing.

SEE TABLE C.3 FROM 1999 CODE BUT REDESIGATE AS C.2

C.3 Use of Capacity Tables

The Longest Length Method:  This sizing method is conservative
in its approach by applying the maximum operating conditions in
the system as the norm for the system and by setting the length of
pipe used to size any given part of the piping system to the
maximum value.

To determine the size of each section of gas piping in a system
within the range of the capacity tables, proceed as follows.  (Also
see sample calculations included in this Appendix.)

1. Divide the piping system into appropriate segments consistent
with the presence of tees, branch lines and main runs.  For
each segment, determine the gas load (assuming all
appliances operate simultaneously) and its overall length.  An
allowance (in equivalent length of pipe) as determined from
Table C-2, shall be considered for piping segments that
include four or more fittings.

2. Determine the gas demand of each appliance to be attached
to the piping system.  Where Tables 9-1, 9-2, 9-13, 9-14, 9-15,
9-19, 9-20 and 9-21 are to be used to select the piping size,
calculate the gas demand in terms of cubic feet per hour for
each piping system outlet.  Where Tables 9-26, 9-28 and 9-29
are to be used to select the piping size, calculate the gas
demand in terms of thousands of Btu per hour for each
piping system outlet.

3. Where the piping system is for use with other than undiluted
liquefied petroleum gases, determine the design system
pressure, the allowable loss in pressure (pressure drop), and
specific gravity of the gas to be used in the piping system.

4. Determine the length of piping from the point of delivery to
the most remote outlet in the building/pipng system.
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5. In the appropriate capacity table, select the column showing
the measured length, or the next longer length if the table
does not give the exact length.  This is the only length used in
determining the size of any section of gas piping.  If the
gravity factor is to be applied, the values in the selected
column of the table are multiplied by the appropriate
multiplier from Table 9-24.

6. Use this vertical column to locate ALL gas demand figures for
this particular system of piping.

7. Starting at the most remote outlet, find the gas demand for
that outlet in the vertical column just selected.  If the exact
figure of demand is not shown, choose the next larger figure
below in the column.

8. Opposite this demand figure, in the first column at the left,
will be found the correct size of gas piping.

9. Proceed in a similar manner for each outlet and each section
of gas piping.  For each section of piping, determine the total
gas demand supplied by that section.
When a large number of piping components (such as elbows,

tees and valves) are installed in a pipe run, additional pressure loss
can be accounted for by the use of equivalent lengths.  Pressure
loss across any piping component can be equated to the pressure
drop through a length of pipe.  The equivalent length of a
combination of only four elbows/tees can result in a jump to the
next larger length column resulting in a significant reduction in
capacity.  The equivalent lengths in feet shown in Table C-2 have
been computed on a basis that the inside diameter corresponds to
that of Schedule 40 (standard-weight) steel pipe, which is close
enough for most purposes involving other schedules of pipe.
Where a more specific solution for equivalent length is desired, this
may be made by multiplying the actual inside diameter of the pipe
in inches by n/12, or the actual inside diameter in feet by n.  N can
be read from the table heading.  The equivalent length values can
be used with reasonable accuracy for copper or brass fittings and
bends although the resistance per foot of copper or brass pipe is
less than that of steel.  For copper or brass valves, however, the
equivalent length of pipe should be taken as 45 percent longer than
the values in the table, which are for steel pipe.

The Modified Longest Length Method:   This sizing method
reduces the amount of conservatism built into the traditional
Longest Length Method.  The longest length as measured from the
meter to the furthest remote appliance is only used to size the
initial parts of the overall piping system.  The Modified Longest
Length Method is applied in the following manner:

1. Determine the gas load for each of the connected appliances.
2. Starting from the meter, divide the piping system into a

number of connected segments, and determine the length
and amount of gas that each segment would carry assuming
that all appliances were operated simultaneously.  An
allowance (in equivalent length of pipe) as determined from
Table C-2 shall be considered for piping segments that
include four or more fittings.

3. Determine the distance from the outlet of the gas meter to the
appliance furthest removed from the meter.

4. Using the longest distance (found in step 3), size each piping
segment from the meter to the most remote appliance outlet.

5. For each of these piping segments, use the longest length and
the calculated gas load for all of the connected appliances for
the segment and begin the sizing process in steps 6 through 8.

6. Referring to the appropriate sizing table (based on operating
conditions and piping material), find the longest length
distance in the top row or the next larger distance if the exact
distance is not listed.  The use of alternative operating
pressures and/or pressure drops will require the use of a
different sizing table, but will not alter the sizing
methodology.  In many cases, the use of alternative operating
pressures and/or pressure drops will require the approval of
both the authority having jurisdiction and the local gas
serving utility.

7. Trace down this column until the gas load is found or the
next larger capacity if the exact capacity is not listed.

8. Read across the table to the left hand column and select the
appropriate pipe size.  Repeat Steps 6, 7 and 8 for each pipe
segment in the longest run.

9. Size each remaining section of branch piping not previously
sized by measuring the distance from the gas meter location
to the most remote outlet in that branch, using the gas load

of attached applicances and follow the procedures of steps 2
through 8.
Hybrid Pressure Method:  The sizing of a 2 PSI (13.8 kPa) gas

piping system is performed using the traditional Longest Length
Method but with modifications.  The 2 PSI (13.8 kPa) system
consists of two independent pressure zones, and each is zone is
sized separately.  The Hybrid Pressure Method is applied as
follows:

The 2 PSI (13.8 kPa) section (from the meter to the line
regulator):
1. Calculate the gas load (by adding up the  name plate ratings)

from all connected appliances. (In certain circumstances the
installed gas load may be increased up to 50 percent to
accommodate future addition of appliances.)  Insure that the
line regulator capacity is adequate for the calculated gas load
and that the required pressure drop (across the regulator) for
that capacity does not exceed 3/4 PSI (5.2 kPa) for a 2 PSI
(13.8 kPa) system.  If the pressure drop across the regulator is
too high (for the connected gas load), select a larger
regulator.

2. Measure the distance from the meter to the line regulator
located inside the building.

3. If there are multiple line regulators, then measure the distance
from the meter to the regulator furthest removed from the
meter.

4. The maximum allowable pressure drop for the 2 PSI
(13.8 kPa) section is 1 PSI (6.9 kPa).

5. Referring to the appropriate sizing table (based on piping
material) for 2 PSI (13.8 kPa) systems with a 1 PSI (6.9 kPa)
pressure drop, find this distance in the top row, or the next
larger distance if the exact distance is not listed.

6. Trace down this column until the gas load is found or the next
larger capacity if the exact capacity  is not listed.

6 Read across the table back to the left hand column and select
the appropriate pipe size.

7. If there are multiple regulators in this portion of the piping
system, each line segment must be sized for its actual gas load,
but using the longest length previously determined above.

The low pressure section (all piping downstream of the line
regulator):
8. Determine the gas load for each of the connected appliances.
9 Starting from the line regulator, divide the piping system into a

number of connected segments and/or independent parallel
piping segments, and determine the amount of gas that each
segment would carry assuming that all appliances were
operated simultaneously.  An allowance (in equivalent length
of pipe) as determined from Table C-2 shall be considered for
piping segments that include four or more fittings.

10. For each piping segment , use the actual length or longest
length (if there are sub-branchlines) and the calculated gas
load for that segment and begin the sizing process as follows:

11. Referring to the appropriate sizing table (based on operating
pressure and piping material), find the longest length distance
in the top row or the next larger distance if the exact distance
is not listed.  The use of alternative operating pressures
and/or pressure drops will require the use of a different sizing
table, but will not alter the sizing methodology.  In many
cases, the use of alternative operating pressures and/or
pressure drops may require the approval of the authority
having jurisdiction.

12. Trace down this column until the appliance gas load is found
or the next larger capacity if the exact capacity is not listed.

13. Read across the table to the left hand column and select the
appropriate pipe size.

14. Repeat this process for each segment of the piping system.

C.4 Use of Sizing Equations

Capacities of smooth wall pipe or tubing can also be
determined by using the following formulae:

High Pressure [1.5 psi (10.3 kPa) and above]:
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Low Pressure [Less than 1.5 psi (10.3 kPa)]:
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where

Q = Rate, cubic feet per hour at 60°F and 30 in. mercury
column

D = Inside diameter of pipe, in.
P1 = Upstream pressure, psia
P2 = Downstream pressure, psia
Y = Superexpansibility factor* = 1/supercompressibility factor

(Y=1 for pressures that are not significantly greater or less
than 100 psig and for temperatures that are not
significantly greater or less than 60°F)

NOTE: For Y  values for natural gas, refer to Manual for
Determination of Supercompressibility Factors for Natural Gas, available
from American Gas Association, 400 N. Capitol St., NW,
Washington, DC 20001. For values for liquefied petroleum gases,
refer to Engineering Data Book , available from Gas Processors
Association, 1812 First Place, Tulsa, Oklahoma 74102.
Cr = Factor for viscosity, dens ity, and temperature

= 



0 00354
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.
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S
S = Specific gravity of gas at 60°F and 30 in. mercury

column (0.60 for natural gas, 1.53 for propane)
T = Absolute temperature, °F or = t + 460
t = Temperature, °F
Z = Viscosity of gas, centipoise (0.012 for na tural gas, 0.008

for propane), or = 1488µ
m = Viscosity, pounds per second ft
fba = Base friction factor for air at 60°F (CF=1)
L = Length of pipe, ft
∆H = Pressure drop, in. water column (27.7-in. H2O = 1

PSI)

CF = Factor CF  =
fb

fba







fb = Base friction factor for any fluid at a given temperature,
°F

NOTE: For further details on the formulas, refer to “Polyflo Flow
Computer,” available from Polyflo Company, 3412 High Bluff,
Dallas, Texas 75234.

C.5 Use of Sizing Charts
A third method of sizing gas piping is detailed below as an

option that is useful when large quantities of piping are involved in
a job (e.g., an apartment house) and material costs are of concern.
If the user is not completely familiar with this method, the resulting
pipe sizing should be checked by a knowledgeable gas engineer.

1. With the layout developed according to Section 2.1 of the
Code,  indicate in each section the design gas flow under
maximum operation conditions.  For many layouts, the
maximum design flow will be the sum of all connected loads.
However, in some cases, certain combinations of utilization
equipment will not occur simultaneously (e.g., gas heating
and air conditioning).  For these cases, the design flow is the
greatest gas flow that can occur at any one time.

2. Determine the inlet gas pressure for the system being designed.
In most cases, the point of inlet will be the gas meter or
service regulator, but in the case of a system addition, it could
be the point of connection to the existing system.

3. Determine the minimum pressure  required at the inlet to the
critical utilization equipment.  Usually, the critical item will
be the piece of equipment with the highest required pressure
for satisfactory operation.  If several items have the same
required pressure, it will be the one with the greatest length
of piping from the system inlet.

4. The difference between the inlet pressure and critical item
pressure is the allowable system pressure drop.  Figures C.5.1
and C.5.2 show the relationship between gas flow, pipe size,
and pipe length for natural gas with 0.60 specific gravity.
To use Figure C.5.1 (low pressure applications), calculate the

piping length from the inlet to the critical utilization equipment.
Increase this length by 50 percent to allow for fittings.  Divide the
allowable pressure drop by the equivalent length (in hundreds of
feet) to determine the allowable pressure drop per hundred feet.
Select the pipe size from Figure C.5.1 for the required volume of
flow.

To use Figure C.5.2 (high pressure applications), calculate the
equivalent length as above.  Calculate the  index number for Figure
C.5.2 by dividing the difference between the squares of the absolute
values of inlet and outlet pressures by the equivalent length (in
hundreds of feet).  Select the pipe size from Figure C.5.2 for the
gas volume required.

See FIGURE C.5.1  Capacity of Natural Gas Piping, Low Pressure
(0.60 WC) in the committee action.

See Figure C.5.2  Capacity of Natural Gas Piping, High Pressure
(1.5 psi and above) in the committee action.

C.6 Examples of Piping System Design and Sizing

C.6.1 Example 1 - Longest Length Method

Determine the required pipe size of  each section and outlet of
the piping system shown in Exhibit 1, with a designated pressure
drop of 0.50 in. water column (125 Pa) using the Longest Length
Method.  The gas to be used has 0.60 specific gravity and a heating
value of 1000 Btu/ft3  (37.5 MJ/m 3).

Solution
1. Maximum gas demand for outlet A:

Consumption (rating plate input,  or Table C 1 if necessary)− =
Btuof gas

30 000
1 000

30
35

,
,

Btu per hour rating

Btu per cubic foot

cubic feet per hour
cfh= =

Maximum gas demand for outlet B:

cfh
gasofBtu

nConsumptio
75

000,1

000,75 ==

Maximum gas demand for outlet C:

cfh
gasofBtu

nConsumptio
35

000,1

000,35
==

Maximum gas demand for outlet D:

Consumption

Btuof gas
cfh= =100 000

1 000
100

,
,
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2. The length of pipe from the point of delivery to the most
remote outlet (A) is 60 ft (18.3m).  This is the only distance
used.

3. Using the column marked 60 ft (18.3m) in Table 9-2:
Outlet A, supplying 35 cfh (0.99 m 3/hr), requires 3/8-in. pipe.
Outlet B, supplying 75 cfh (2.12 m 3/hr), requires 3/4-in. pipe.
Section 1, supplying outlets A and B, or 110 cfh (3.11 m 3/hr),
requires 3/4-in. pipe.
Section 2, supplying outlets C and D, or 135 cfh (3.82 m 3/hr),
requires 3/4-in. pipe.
Section 3, supplying outlets A, B, C, and D, or 245 cfh (6.94
m3 /hr), requires 1-in. pipe.

4. If a different gravity factor is applied to this example, the
values in the column marked 60 ft (18.3m) of Table 9-2 would
be multiplied by the appropriate multiplier from Table 9-24
and the resulting cubic feet per hour values would be used to
size the piping.

See FIGURE C.6.1 in the committee action.

C.6.2 Example 2 - Hybrid or Dual Pressure Systems

Determine the required CSST size of each section of the
piping system shown in Exhibit 2, with a designated pressure drop
of 1 PSI (6.9 kPa) for the 2 PSI (13.8 kPa) section and 3-in. WC
(0.75 kPa) pressure drop for the 10-in. WC (2.49 kPa) section.  The
gas to be used has 0.60 specific gravity and a heating value of 1000
Btu/ft3  (37.5 MJ/ m3 ).

Solution
1. Size 2 PSI (13.8 kPa) line using Table 9-22.
2. Size 10-in. WC (2.5 kPa) lines using Table 9-20.
3. Determine if sizing tables can be used.

Total gas load shown in Exhibit 2 equals 110 chf (3.11 m3 /hr).
Determine pressure drop across regulator (see notes in Table
9-22).
If pressure drop across regulator exceeds 3/4 psig (5.2 kPa),
Table 9-22 cannot be used.  Note:  If pressure drop exceeds
3/4 PSI (5.2 kPA), then a larger regulator must be selected or
an alternative sizing method must be used.
Pressure drop across the line regulator (for
110 cfh/3.11 m3 /hr) is 4-in. WC (0.99 kPa) based on
manufacturer's performance data.
Assume the CSST manufacturer has tubing sizes or EHDs of
13, 18, 23, and 30.

4. Section A (2 PSI (13.8 kPa) zone)
Determine distance from meter to regulator = 100 ft (30.48m).
Determine total load supplied by A = 110 cfh (3.11 m3 /hr)
(furnace + water heater + dryer).
Table 9-22 shows that EHD size 18 should be used.

Note:  It is not unusual to oversize the supply line by 25 to 50
percent of the as-installed load.  EHD size 18 has a capacity of
189 cfh (5.35 m3 /hr).

5. Section B (low pressure zone)
Distance from regulator to furnace is 15 ft (4.57m).
Load is 60 cfh (1.70 m 3/hr).
Table 9-20 shows that EHD size 13 should be used.

6. Section C (low pressure zone)
Distance from regulator to water heater is 10 ft (3.05m).
Load is 30 cfh (0.85 m 3/hr).
Table 9-20 shows that EHD size 13 should be used.

7. Section D (low pressure zone)
Distance from regulator to dryer is 25 ft (7.62m).
Load is 20 cfh (0.57 m 3/hr).
Table 9-20 shows that EHD size 13 should be used.

See FIGURE C.6.2 in the committee action.

C.6.3 Example 3 - Modified Longest Length Method

Determine the required semi-rigid copper tubing size of each
section of the piping system shown in Exhibit 3, with a designated
pressure drop of 1-in. WC (250 Pa) (using the Modified Longest
Length Method).  The gas to be used has 0.60 specific gravity and a
heating value of 1,000 Btu/ft 3 (37.5 MJ/ m3 ).

Solution
1. Section A

The length of tubing from the point of delivery to the most
remote appliance is 50 ft (15.24m), A + C.
Use this longest length to size Section A and C.
Using the row marked 50 ft (15.24m) in Table 9-15, Section A,
supplying 220 cfh (6.23 m 3/hr) for four appliances requires 1-
in. tubing.

2. Section B
The length of tubing from the point of delivery to the
range/oven at the end of Section B is 30 ft (9.14m), A + B.
Use this modified longest length to size Section B only.
Using the row marked 30 ft (9.14m) in Table 9-15, Section B
supplying 75 cfh (2.12 m 3/hr) for the range/oven requires
1/2-in. tubing.

3. Section C
The length of tubing from the point of delivery to the dryer at
the end of Section C is 50 ft (15.24m), A + C.
Use this modified longest length (which is also the longest
length) to size Section C.
Using the row marked 50 ft (15.24m) in Table 9-15, Section C
supplying 30 cfh (0.85 m 3/hr) for the dryer requires 3/8-in.
tubing.

4. Section D
The length of tubing from the point of delive ry to the water
heater at the end o f Section D is 30 ft (9.14m), A + D.
Use this modified longest length to size Section D only.
Using the row marked 30 ft (9.14m) in Table 9-15, Section D
supplying 35 cfh (34.69 m 3/hr) for the water heater requires
3/8-in. tubing.

5. Section E
The length of tubing from the point of delivery to the furnace
at the end of Section E is 30 ft (9.14m), A + E.
Use this modified longest length to size Section E only.
Using the row marked 30 ft (9.14m) in Table 9-15, Section E
supplying 80 cfh (2.26 m 3/hr) for the furnace requires 1/2-in.
tubing.

See FIGURE C.6.3 in the committee action.

C.6.4 Example 4 - Modification to Existing Piping System

Determine the required CSST size for Section G (retrofit
application) of the piping system shown in Exhibit 4, with a
designated pressure drop of 1/2-in. WC (125 Pa) using the
modified longest length method.  The gas to be used has 0.60
specific gravity and a heating value of 1,000 Btu/ft3  (37.5 MJ/m 3).

Solution
1. The length of pipe and CSST from the point of delivery to the

retrofit appliance (barbecue) at the end of Section G is 40 ft
(12.19m), A + B + G.

2. Use this modified longest length to size Section G.
3. Assume the CSST manufacturer has tubing sizes or EHDs of

13, 18, 23, and 30.
4. Using the column marked 40 ft (12.19m) in Table 9-19,

Section G supplying 40 cfh (1.13 m 3/hr) for the barbecue
requires EHD 18 CSST.

5. The sizing of Sections A, B, F and E must be checked to
ensure adequate gas carrying capacity since an appliance has
been added to the piping system.  See Example 1 - Longest
Length Method for details.

See FIGURE C.6.4 in the committee action.

SUBSTANTIATION:  Current Appendix C is overly restrictive in
its coverage of alternative pipe sizing methods.  If fails to offer
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guidance on the sizing of elevated and hybrid pressure systems or
the sizing of piping system modifications or the use of alternative
materials.  The only sizing example provided is also the most
conservative approach.  Additional sizing examples are provided to
expand the scope of coverage and understanding.  Clarifications
are also included for use of the equivalent length factor.
COMMITTEE ACTION:  Accept.
  Accept and editorially revise “Modified Longest Length Method”
to “Branch Length Method”.
Delete Existing Appendix C And Replace With The Following
(UNDERLING HAS BEEN OMITTED FOR CLARITY):

APPENDIX C   Sizing And Capacities Of Gas Piping

This appendix is not a part of the requirements of this code but is
included for informational purposes only.

C.1 General. To determine the size of piping used in a gas piping
system, the following factors must be considered:
(1) Allowable loss in pressure from point of delivery to equipment.
(2) Maximum gas demand.
(3) Length of piping and number of fittings.
(4) Specific gravity of the gas.
(5) Diversity factor.

For any gas piping system, or special gas utilization
equipment, or for conditions other than those covered by the
tables provided in this code, such as longer runs, greater gas
demands, or greater pressure drops, the size of each gas piping
system should be determined by standard engineering practices
acceptable to the authority having jurisdiction.

C.2 Description of Tables

(a) The quantity of gas to be provided at each outlet should
be determined, whenever possible, directly from the manufacturer's
Btu input rating of the equipment that will be installed.  In case the
ratings of the equipment to be installed are not known, Table
2.4.2.1 shows the approximate consumption (in Btu per hour) of
certain types of typical household appliances.
To obtain the cubic feet per hour of gas required, divide the total
Btu input of all equipment by the average Btu heating value per
cubic feet of the gas.  The average Btu per cubic feet of the gas in
the area of the installation can be obtained from the serving gas
supplier.

(b) Capacities for gas at low pressure [0.5 psig (3.5 kPa
gauge) or less] in cubic feet per hour of 0.60 specific gravity gas for
different sizes and lengths are shown in Tables 9-1 and 9-2 for iron
pipe or equivalent rigid pipe, in Tables 9-13 and 9-14 for smooth
wall semi-rigid tubing, and Tables 9-19, 9-20, and 9-21 for
corrugated stainless steel tubing.  Tables 9-1 and 9-13 are based
upon a pressure drop of 0.3 in. (75 Pa) water column, whereas
Tables 9-2, 9-14, and 9-19 are based upon a pressure drop of 0.5 in.
(125 Pa) water column.  Tables 9-20 and 9-21 are special low-
pressure applications based upon pressure drops greater than 0.5
in. water column (125 Pa).  In using these tables, an allowance (in
equivalent length of pipe) should be considered for any piping run
with four or more fittings (see Table C-2).

(c)  Capacities in thousands of Btu per hour of undiluted
liquefied petroleum gases based on a pressure drop of 0.5 in. (125
Pa) water column for different sizes and lengths are shown in
Table 9-26 for iron pipe or equivalent rigid pipe, in Table 9-28 for
smooth wall semi-rigid tubing, and in Table 9-29 for corrugated
stainless steel tubing.  Tables 9-30 and 9-31 for corrugated stainless
steel tubing are based on operating pressures greater than 0.5 psi
(3.5 kPa) and pressure drops greater than 0.5-in. water column
(125 Pa).  In using these tables, an allowance (in equivalent length
of pipe) should be considered for any piping run with four or
more fittings (see Table C-2).

(d)  Gas piping systems that are to be supplied with gas of a
specific gravity of 0.70 or less can be sized directly from the tables
provided in this code, unless the authority having jurisdiction
specifies that a gravity factor be applied.  Where the specific gravity
of the gas is greater than 0.70, the gravity factor should be applied.
Application of the gravity factor converts the figures given in the
tables provided in this code to capacities for another gas of
different specific gravity.  Such application is accomplished by
multiplying the capacities given in the tables by the multipliers
shown in Table 9-24.  In case the exact specific gravity does not
appear in the table, choose the next higher value specific gravity
shown.

(e)  Capacities for gas at pressures greater than 0.5 psig (3.5
kPa gauge) in cubic feet per hour of 0.60 specific gravity gas for
different sizes and lengths are shown in Tables 9-3 to 9-12 for iron
pipe or equivalent rigid pipe and Tables 9-22 and 9-23 for
corrugated stainless steel tubing, and Tables 9-16 to 9-18 for semi-
rigid tubing.

TABLE C.3 FROM 1999 CODE BUT REDESIGATE AS C.2 (with
no changes)

C.3 Use of Capacity Tables

The Longest Length Method:  This sizing method is conservative
in its approach by applying the maximum operating conditions in
the system as the norm for the system and by setting the length of
pipe used to size any given part of the piping system to the
maximum value.

To determine the size of each section of gas piping in a system
within the range of the capacity tables, proceed as follows.  (Also
see sample calculations included in this Appendix.)

1. Divide the piping system into appropriate segments consistent
with the presence of tees, branch lines and main runs.  For
each segment, determine the gas load (assuming all
appliances operate simultaneously) and its overall length.  An
allowance (in equivalent length of pipe) as determined from
Table C-2, shall be considered for piping segments that
include four or more fittings.

2. Determine the gas demand of each appliance to be attached
to the piping system.  Where Tables 9-1, 9-2, 9-13, 9-14, 9-15,
9-19, 9-20 and 9-21 are to be used to select the piping size,
calculate the gas demand in terms of cubic feet per hour for
each piping system outlet.  Where Tables 9-26, 9-28 and 9-29
are to be used to select the piping size, calculate the gas
demand in terms of thousands of Btu per hour for each
piping system outlet.

3. Where the piping system is for use with other than undiluted
liquefied petroleum gases, determine the design system
pressure, the allowable loss in pressure (pressure drop), and
specific gravity of the gas to be used in the piping system.

4. Determine the length of piping from the point of delivery to
the most remote outlet in the building/pipng system.

5. In the appropriate capacity table, select the column showing
the measured length, or the next longer length if the table
does not give the exact length.  This is the only length used in
determining the size of any section of gas piping.  If the
gravity factor is to be applied, the values in the selected
column of the table are multiplied by the appropriate
multiplier from Table 9-24.

6. Use this vertical column to locate ALL gas demand figures for
this particular system of piping.

7. Starting at the most remote outlet, find the gas demand for
that outlet in the vertical column just selected.  If the exact
figure of demand is not shown, choose the next larger figure
below in the column.

8. Opposite this demand figure, in the first column at the left,
will be found the correct size of gas piping.

9. Proceed in a similar manner for each outlet and each section
of gas piping.  For each section of piping, determine the total
gas demand supplied by that section.
When a large number of piping components (such as elbows,

tees and valves) are installed in a pipe run, additional pressure loss
can be accounted for by the use of equivalent lengths.  Pressure
loss across any piping component can be equated to the pressure
drop through a length of pipe.  The equivalent length of a
combination of only four elbows/tees can result in a jump to the
next larger length column resulting in a significant reduction in
capacity.  The equivalent lengths in feet shown in Table C-2 have
been computed on a basis that the inside diameter corresponds to
that of Schedule 40 (standard-weight) steel pipe, which is close
enough for most purposes involving other schedules of pipe.
Where a more specific solution for equivalent length is desired, this
may be made by multiplying the actual inside diameter of the pipe
in inches by n/12, or the actual inside diameter in feet by n.  N can
be read from the table heading.  The equivalent length values can
be used with reasonable accuracy for copper or brass fittings and
bends although the resistance per foot of copper or brass pipe is
less than that of steel.  For copper or brass valves, however, the
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equivalent length of pipe should be taken as 45 percent longer than
the values in the table, which are for steel pipe.

The Branch Length Method:   This sizing method reduces the
amount of conservatism built into the traditional Longest Length
Method.  The longest length as measured from the meter to the
furthest remote appliance is only used to size the initial parts of the
overall piping system.  The Branch Length Method is applied in the
following manner:

1. Determine the gas load for each of the connected appliances.
2. Starting from the meter, divide the piping system into a

number of connected segments, and determine the length
and amount of gas that each segment would carry assuming
that all appliances were operated simultaneously.  An
allowance (in equivalent length of pipe) as determined from
Table C-2 shall be considered for piping segments that
include four or more fittings.

3. Determine the distance from the outlet of the gas meter to the
appliance furthest removed from the meter.

4. Using the longest distance (found in step 3), size each piping
segment from the meter to the most remote appliance outlet.

5. For each of these piping segments, use the longest length and
the calculated gas load for all of the connected appliances for
the segment and begin the sizing process in steps 6 through 8.

6. Referring to the appropriate sizing table (based on operating
conditions and piping material), find the longest length
distance in the top row or the next larger distance if the exact
distance is not listed.  The use of alternative operating
pressures and/or pressure drops will require the use of a
different sizing table, but will not alter the sizing
methodology.  In many cases, the use of alternative operating
pressures and/or pressure drops will require the approval of
both the authority having jurisdiction and the local gas
serving utility.

7. Trace down this column until the gas load is found or the
next larger capacity if the exact capacity is not listed.

8. Read across the table to the left hand column and select the
appropriate pipe size.  Repeat Steps 6, 7 and 8 for each pipe
segment in the longest run.

9. Size each remaining section of branch piping not previously
sized by measuring the distance from the gas meter location
to the most remote outlet in that branch, using the gas load
of attached applicances and follow the procedures of steps 2
through 8.
Hybrid Pressure Method:  The sizing of a 2 PSI (13.8 kPa) gas

piping system is performed using the traditional Longest Length
Method but with modifications.  The 2 PSI (13.8 kPa) system
consists of two independent pressure zones, and each is zone is
sized separately.  The Hybrid Pressure Method is applied as
follows:

The 2 PSI (13.8 kPa) section (from the meter to the line
regulator):
1. Calculate the gas load (by adding up the name plate ratings)

from all connected appliances. (In certain circumstances the
installed gas load may be increased up to 50 percent to
accommodate future addition of appliances.)  Insure that the
line regulator capacity is adequate for the calculated gas load
and that the required pressure drop (across the regulator) for
that capacity does not exceed 3/4 PSI (5.2 kPa) for a 2 PSI
(13.8 kPa) system.  If the pressure drop across the regulator is
too high (for the connected gas load), select a larger
regulator.

2. Measure the distance from the meter to the line regulator
located inside the building.

3. If there are multiple line regulators, then measure the distance
from the meter to the regulator furthest removed from the
meter.

4. The maximum allowable pressure drop for the 2 PSI
(13.8 kPa) section is 1 PSI (6.9 kPa).

5. Referring to the appropriate sizing table (based on piping
material) for 2 PSI (13.8 kPa) systems with a 1 PSI (6.9 kPa)
pressure drop, find this distance in the top row, or the next
larger distance if the exact distance is not listed.

6. Trace down this column until the gas load is found or the next
larger capacity if the exact capacity  is not listed.

6 Read across the table back to the left hand column and select
the appropriate pipe size.

7. If there are multiple regulators in this portion of the piping
system, each line segment must be sized for its actual gas load,
but using the longest length previously determined above.

The low pressure section (all piping downstream of the line
regulator):
8. Determine the gas load for each of the connected appliances.
9 Starting from the line regulator, divide the piping system into a

number of connected segments and/or independent parallel
piping segments, and determine the amount of gas that each
segment would carry assuming that all appliances were
operated simultaneously.  An allowance (in equivalent length
of pipe) as determined from Table C-2 shall be considered for
piping segments that include four or more fittings.

10. For each piping segment, use the actual length or longest
length (if there are sub-branchlines) and the calculated gas
load for that segment and begin the sizing process as follows:

11. Referring to the appropriate sizing table (based on operating
pressure and piping material), find the longest length distance
in the top row or the next larger distance if the exact distance
is not listed.  The use of alternative operating pressures
and/or pressure drops will require the use of a different sizing
table, but will not alter the sizing methodology.  In many
cases, the use of alternative operating pressures and/or
pressure drops may require the approval of the authority
having jurisdiction.

12. Trace down this column until the appliance gas load is found
or the next larger capacity if the exact capacity is not listed.

13. Read across the table to the left hand column and select the
appropriate pipe size.

14. Repeat this process for each segment of the piping system.

C.4 Use of Sizing Equations

Capacities of smooth wall pipe or tubing can also be
determined by using the following formulae:

High Pressure [1.5 psi (10.3 kPa) and above]:
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Low Pressure [Less than 1.5 psi (10.3 kPa)]:
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where

Q = Rate, cubic feet per hour at 60°F and 30 in. mercury
column

D = Inside diameter of pipe, in.
P1 = Upstream pressure, psia
P2 = Downstream pressure, psia
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Y = Superexpansibility factor* = 1/supercompressibility factor
(Y=1 for pressures that are not significantly greater or less
than 100 psig and for temperatures that are not
significantly greater or less than 60°F)

NOTE: For Y  values for natural gas, refer to Manual for
Determination of Supercompressibility Factors for Natural Gas, available
from American Gas Association, 400 N. Capitol St., NW,
Washington, DC 20001. For values for liquefied petroleum gases,
refer to Engineering Data Book , available from Gas Processors
Association, 1812 First Place, Tulsa, Oklahoma 74102.
Cr = Factor for viscosity, density, and temperature

= 



0 00354

0 152

.
.

ST
Z

S

S = Specific gravity of gas at 60°F and 30 in. mercury
column (0.60 for natural gas, 1.53 for propane)

T = Absolute temperature, °F or = t + 460
t = Temperature, °F
Z = Viscosity of gas, centipoise (0.012 for natural  gas, 0.008

for propane), or = 1488µ
m = Viscosity, pounds per second ft
fba = Base friction factor for air at 60°F (CF=1)
L = Length of pipe, ft
∆H = Pressure drop, in. water column (27.7-in. H2O = 1

PSI)

CF = Factor CF  = 
fb

fba







fb = Base friction factor for any fluid at a given temperature,
°F

NOTE: For further details on the formulas, refer to “Polyflo Flow
Computer,” available from Polyflo Company, 3412 High Bluff,
Dallas, Texas 75234.

C.5 Use of Sizing Charts
A third method of sizing gas piping is detailed below as an

option that is useful when large quantities of piping are involved in
a job (e.g., an apartment house) and material costs are of concern.
If the user is not completely familiar with this method, the resulting
pipe sizing should be checked by a knowledgeable gas engineer.
1. With the layout developed according to Section 2.1 of the

Code,  indicate in each section the design gas flow under
maximum operation conditions.  For many layouts, the
maximum design flow will be the sum of all connected loads.
However, in some cases, certain combinations of utilization
equipment will not occur simultaneously (e.g., gas heating
and air conditioning).  For these cases, the design flow is the
greatest gas flow that can occur at any one time.

2. Determine the inlet gas pressure for the system being designed.
In most cases, the point of inlet will be the gas meter or
service regulator, but in the case of a system addition, it could
be the point of connection to the existing system.

3. Determine the minimum pressure  required at the inlet to the
critical utilization equipment.  Usually, the critical item will
be the piece of equipment with the highest required pressure
for satisfactory operation.  If several items have the same
required pressure, it will be the one with the greatest length
of piping from the system inlet.

4. The difference between the inlet pressure and critical item
pressure is the allowable system pressure drop.  Figures C.5.1
and C.5.2 show the relationship between gas flow, pipe size,
and pipe length for natural gas with 0.60 specific gravity.
To use Figure C.5.1 (low pressure applications), calculate the

piping length from the inlet to the critical utilization equipment.
Increase this length by 50 percent to allow for fittings.  Divide the
allowable pressure drop by the equivalent length (in hundreds of
feet) to determine the allowable pressure drop per hundred feet.
Select the pipe size from Figure C.5.1 for the required volume of
flow.

To use Figure C.5.2 (high pressure applications), calculate the
equivalent length as above.  Calculate the  index number for Figure
C.5.2 by dividing the difference between the squares of the absolute

values of inlet and outlet pressures by the equivalent length (in
hundreds of feet).  Select the pipe size from Figure C.5.2 for the
gas volume required.
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Figure C.5.1  Capacity of Natural Gas Piping, Low Pressure
(0.60 WC).

(Existing Handbook art)
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Figure C.5.2  Capacity of Natural Gas Piping, High Pressure
(1.5 psi and above).

(Existing Handbook art)

C.6  Examples of Piping System Design and Sizing

C.6.1  Example 1 - Longest Length Method

Determine the required pipe s ize of each section and outlet of
the piping system shown in Exhibit 1, with a designated pressure
drop of 0.50 in. water column (125 Pa) using the Longest Length
Method.  The gas to be used has 0.60 specific gravity and a heating
value of 1000 Btu/ft3  (37.5 MJ/m 3).

Solution
2. Maximum gas demand for outlet A:

Consumption (rating plate input,  or Table C 1 if necessary)− =
Btuof gas

cfh
hourperfeetcubic

footcubicperBtu

ratinghourperBtu
35

30

000,1

000,30 ==
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Maximum gas demand for outlet B:

cfh
gasofBtu

nConsumptio
75

000,1

000,75 ==

Maximum gas demand for outlet C:

cfh
gasofBtu

nConsumptio
35

000,1

000,35
==

Maximum gas demand for outlet D:

cfh
gasofBtu

nConsumptio
100

000,1

000,100 ==

2. The length of pipe from the point of delivery to the most
remote outlet (A) is 60 ft (18.3m).  This is the only distance
used.

3. Using the column marked 60 ft (18.3m) in Table 9-2:
Outlet A, supplying 35 cfh (0.99 m 3/hr), requires 3/8-in. pipe.
Outlet B, supplying 75 cfh (2.12 m 3/hr), requires 3/4-in. pipe.
Section 1, supplying outlets A and B, or 110 cfh (3.11 m 3/hr),
requires 3/4-in. pipe.
Section 2, supplying outlets C and D, or 135 cfh (3.82 m 3/hr),
requires 3/4-in. pipe.
Section 3, supplying outlets A, B, C, and D, or 245 cfh (6.94
m3 /hr), requires 1-in. pipe.

4. If a different gravity factor is applied to this example, the
values in the column marked 60 ft (18.3m) of Table 9-2 would
be multiplied by the appropriate multiplier from Table 9-24
and the resulting cubic feet per hour values would be used to
size the piping.

Figure C.6.1

C.6.2 Example 2 - Hybrid or Dual Pressure Systems

Determine the required CSST size of each section of the
piping system shown in Exhibit 2, with a designated pressure drop
of 1 PSI (6.9 kPa) for the 2 PSI (13.8 kPa) section and 3-in. WC
(0.75 kPa) pressure drop for the 10-in. WC (2.49 kPa) section.  The
gas to be used has 0.60 specific gravity and a heating value of 1000
Btu/ft3  (37.5 MJ/ m3 ).

Solution
1. Size 2 PSI (13.8 kPa) line using Table 9-22.
2. Size 10-in. WC (2.5 kPa) lines using Table 9-20.
3. Determine if sizing tables can be used.

Total gas load shown in Exhibit 2 equals 110 chf (3.11 m3 /hr).
Determine pressure drop across regulator (see notes in Table
9-22).
If pressure drop across regulator exceeds 3/4 psig (5.2 kPa),
Table 9-22 cannot be used.  Note:  If pressure drop exceeds
3/4 PSI (5.2 kPA), then a larger regulator must be selected or
an alternative sizing method must be used.
Pressure drop across the line regulator (for
110 cfh/3.11 m3 /hr) is 4-in. WC (0.99 kPa) based on
manufacturer's performance data.
Assume the CSST manufacturer has tubing sizes or EHDs of
13, 18, 23, and 30.

4. Section A (2 PSI (13.8 kPa) zone)
Determine distance from meter to regulator = 100 ft (30.48m).
Determine total load supplied by A = 110 cfh (3.11 m3 /hr)
(furnace + water heater + dryer).
Table 9-22 shows that EHD size 18 should be used.

Note:  It is not unusual to oversize the supply line by 25 to 50
percent of the as-installed load.  EHD size 18 has a capacity of
189 cfh (5.35 m3 /hr).

5. Section B (low pressure zone)
Distance from regulator to furnace is 15 ft (4.57m).
Load is 60 cfh (1.70 m 3/hr).
Table 9-20 shows that EHD size 13 should be used.

6. Section C (low pressure zone)
Distance from regulator to water heater is 10 ft (3.05m).
Load is 30 cfh (0.85 m 3/hr).
Table 9-20 shows that EHD size 13 should be used.

7. Section D (low pressure zone)
Distance from regulator to dryer is 25 ft (7.62m).
Load is 20 cfh (0.57 m 3/hr).
Table 9-20 shows that EHD size 13 should be used.

Figure C.6.2
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C.6.3 Example 3 - Branch Length Method

Determine the required semi-rigid copper tubing size of each
section of the piping system shown in Exhibit 3, with a designated
pressure drop of 1-in. WC (250 Pa) (using the Branch Length
Method).  The gas to be used has 0.60 specific gravity and a heating
value of 1,000 Btu/ft 3 (37.5 MJ/ m3 ).

Solution
1. Section A

The length of tubing from the point of delivery to the most
remote appliance is 50 ft (15.24m), A + C.
Use this longest length to size Section A and C.
Using the row marked 50 ft (15.24m) in Table 9-15, Section A,
supplying 220 cfh (6.23 m 3/hr) for four appliances requires 1-
in. tubing.

2. Section B
The length of tubing from the point of delivery to the
range/oven at the end of Section B is 30 ft (9.14m), A + B.
Use this Branch Length to size Section B only.
Using the row marked 30 ft (9.14m) in Table 9-15, Section B
supplying 75 cfh (2.12 m 3/hr) for the range/oven requires
1/2-in. tubing.

3. Section C
The length of tubing from the point of delivery to the dryer at
the end of Section C is 50 ft (15.24m), A + C.
Use this Branch Length (which is also the longest length) to
size Section C.
Using the row marked 50 ft (15.24m) in Table 9-15, Section C
supplying 30 cfh (0.85 m 3/hr) for the dryer requires 3/8-in.
tubing.

4. Section D
The length of tubing from the point of delive ry to the water
heater at the end o f Section D is 30 ft (9.14m), A + D.
Use this branch length to size Section D only.
Using the row marked 30 ft (9.14m) in Table 9-15, Section D
supplying 35 cfh (34.69 m 3/hr) for the water heater requires
3/8-in. tubing.

5. Section E
The length of tubing from the point of delivery to the furnace
at the end of Section E is 30 ft (9.14m), A + E.
Use this branch length to size Section E only.
Using the row marked 30 ft (9.14m) in Table 9-15, Section E
supplying 80 cfh (2.26 m 3/hr) for the furnace requires 1/2-in.
tubing.

Figure C.6.3

C.6.4 Example 4 - Modification to Existing Piping System

Determine the required CSST size for Section G (retrofit
application) of the piping system shown in Exhibit 4, with a
designated pressure drop of 1/2-in. WC (125 Pa) using the branch
length method.  The gas to be used has 0.60 specific gravity and a
heating value of 1,000 Btu/ft 3 (37.5 MJ/m 3).

Solution
1. The length of pipe and CSST from the point of delivery to the

retrofit appliance (barbecue) at the end of Section G is 40 ft
(12.19m), A + B + G.

2. Use this branch length to size Section G.
3. Assume the CSST manufacturer has tubing sizes or EHDs of

13, 18, 23, and 30.
4. Using the column marked 40 ft (12.19m) in Table 9-19,

Section G supplying 40 cfh (1.13 m 3/hr) for the barbecue
requires EHD 18 CSST.

5. The sizing of Sections A, B, F and E must be checked to
ensure adequate gas carrying capacity since an appliance has
been added to the piping system.  See Example 1 - Longest
Length Method for details.

Figure C.6.4

NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #159)
54/Z223.1- 393 - (C.3):  Accept in Principle
SUBMITTER:  Russel Iwan, Metropolitan Utilities District
RECOMMENDATION:  Revise text as follows:
  3. Measure the length of piping from the point of delivery to the
most remote outlet  in the building    . Where a multi-pressure gas
piping system is used, gas piping shall be sized for the maximum
length of pipe measured from the gas pressure regulator to the
most remote outlet of each similarly pressure section.
SUBSTANTIATION:  Although this section is not technically part
of the Code, many people look to the appendices for guidance.  I
cannot support the use of the “longest length” method when sizing
gas fuel lines.  Although this method works, may people believe it
is the only way gas fuel lines can be sized.
COMMITTEE ACTION:  Accept in Principle.
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COMMITTEE STATEMENT:  Refer to Committee Action on
Proposal 54-392 (Log #72).
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP320)
54/Z223.1- 394 - (C-4):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Delete Note in C-4:
  NOTE: For further details on the formulas, refer to “Polyflo Flow
Computer,” available from Polyflo Company, 3412 High Bluff,
Dallas, Texas 75234.
SUBSTANTIATION:  Polyflo is no longer available.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #136)
54/Z223.1- 395 - (Appendix G):  Reject
SUBMITTER:  Glen Edgar , Selkirk, Inc.
RECOMMENDATION:  Include an new example with a
manifolded common vent system.
SUBSTANTIATION:  Inclusion of such example will address
confusion about sizing manifold vent systems.
COMMITTEE ACTION:  Reject.
COMMITTEE STATEMENT:  No specific text is provided with the
proposal.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #28)
54/Z223.1- 396 - (G.2.4):  Accept
SUBMITTER:  James Ranfone, American Gas Assocation
RECOMMENDATION:  Revise text as follows:
  G.2.4 Example 5(c): Common Venting into an Exterior Masonry
Chimney.
  Water Heater Vent Connector Diameter. Using Table 10.6, Vent
Connector Capacity, read down the Total Vent Height (H) column
to 30 ft, and read across the 2-ft Connector Rise (R) row to the first
Btu/hr rating in the NAT Max column that is equal to or greater
than the water heater input rating. The table shows that a 3-in. vent
connector has a maximum capacity of 39,000 Btu/hr.  So the
35,000 Btu/hr water heater in this example can use a 3-in.
connector.      Although this rating is greater than the water heater
input rating, a 3-in. vent connector is prohibited by 10.2.19. A 4-in.
vent connector has a maximum input rating of 70,000 Btu/hr and
is equal to the draft hood outlet diameter. A 4-in. vent connector is
selected.   
SUBSTANTIATION:  Correct error.  Venting note 10.2.19 does
not permit vent connector sizes smaller than the draft hood outlet
for draft hood equipped appliances.  The proposed language is the
same as used on examples 5(a)
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP117)
54/Z223.1- 397 - (H-(11)  I-(12)  J-(12)  K-(12)):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Revise text as follows:
  Appendix H
  (11) … Use a flame of a match or candle or smoke from a
cigarette, cigar, or pipe.
  Appendix I
  (12) ... Use a flame of a match or candle or smoke from a
cigarette, cigar, or pipe.
  Appendix J
  (12) … Use a flame of a match or candle or smoke from a
cigarette, cigar, or pipe.
  Appendix K
  (12) … Use a flame of a match or candle or smoke from a
cigarette, cigar, or pipe.
SUBSTANTIATION:  Utility service personnel are typically not
allowed to light cigarettes, cigars or pipes at customer’s locations.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #36)
54/Z223.1- 398 - (H.H-1(1)1(1)):  Accept
SUBMITTER:  Donald J. McBride , Dominion East Ohio Gas
RECOMMENDATION:  Revise text as follows:
  (1) Conduct a test for gas leakage. (See 5.5.4      4.2    ).
SUBSTANTIATION:  I believe this reference is wrong.  It should
either refer to the Appendix D or chapter 4.  5.5.4 is a reference to
equipment shutoff valves and connections.  I understand that
Appendix H is not a code but merely for informational purposes.
But 5.5.4 is the wrong information.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________

(Log #CP307)
54/Z223.1- 399 - (Appendices I, J, and K):  Accept
SUBMITTER:  National Fuel Gas Code Committee
RECOMMENDATION:  Delete Appendices I, J, and K.
SUBSTANTIATION:  The appendices are no longer needed with
the deletion of Chapter 9 from the 1999 edition.
COMMITTEE ACTION:  Accept.
NUMBER OF COMMITTEE MEMBERS ELIGIBLE TO VOTE:  29
VOTE ON COMMITTEE ACTION:
  AFFIRMATIVE:  21
  NOT RETURNED:  8 Buchal, Bukowski, Cavanaugh, Crane,
Hagensen, Olson, Padgett, Strebe

___________________
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Draft Note: The official actions of the Committee are found in the proposals. 
This draft is for the convenience of the reviewer and is not official. 
 
How to Use The Draft: The following draft shows those parts of the 
Code affected by accepted proposals, with most revisions shown as 
additions (underlined) and deletions (strikethrough).  
 Where an extensive new provision, a complete deletion or an 
entire section is replaced by a new section, the strikeout or 
underlining format is not used. A “REVIEWER NOTE” is provided to 
alert you to these revisions. 

Each revision is identified by its ROP sequence number in 
brackets (for example, [ROP 54/Z223.1–1], [ROP 54/Z223.1–2], 
etc.) A ROP sequence number has been assigned to each proposal log 
number (see the ROP report for assignments). Please refer to the ROP 
sequence number in any comment you are submitting.  

The ROP sequence number is typically placed at the end of each 
revised section(s) or specific revision. Where a section is revised by 
more than one proposal, the sequence numbers are grouped together 
at the end of the revised section(s).  
 The draft also identifies those sections that have not been revised. 
These section(s) or subparts are listed in brackets (for example [3.9 
through 3.13.5 unchanged]). The sections or subparts within the 
brackets refer to the section(s) or subparts in the 1999 edition. Code 
figures and tables that have not be revised are not identified in the 
draft. These figures and tables will appear unchanged in the 2002 
edition. 
 There are two general format changes to the 1999 edition that will 
impact chapter order and section numbering. The draft does not show 
these changes in detail. These revisions are:  
1. Chapter 1 to contain administrative text only. [ROP 54/Z223.1–1] 
2. Chapter 2 to contain only definitions used in the code text. [ROP 

54/Z223.1–1] 
3. Chapter 3 to contain general requirements. [ROP 54/Z223.1–1] 
4. Section numbering will be revised to eliminate letter designations 
such as (a), (b), etc. For example, Section 5.4.3 (a) will be 
renumbered to 5.4.3.1, 5.4.3 (b) will be renumbered as 5.4.3.2. [ROP 
54/Z223.1–VARIOUS] 
 
 
ANSI Z223.1 NFPA 54 

 
National Fuel Gas Code 

 
2002 Edition 

 
 

Notice: An asterisk (*) following the number or letter designating a 
paragraph indicates explanatory material on the paragraph in 
Appendix A. 
Information on referenced publications can be found in Chapter 11 
and Appendix M. 
All pressures used in this code are gauge pressure unless otherwise 
indicated. 
 

Chapter 1 Administrative  
(Relocate the following sections here: 1.1 through 1.3) 

 
[1.1 through 1.1.1(a) (4) unchanged] 

 
1.1.1 (b) This code shall not apply to the following (reference 
standards for some of which appear in Appendix M): 

[(1) through (18) unchanged] 
(19) Fuel gas systems using hydrogen as a fuel. [ROP 54/Z223.1–2] 
 

[1.1.2 through 1.3 unchanged] 
 

REVIEWER NOTE. New 1.4 is based on ROP Sequence Number [ROP 
54/Z223.1–3], underlining has been ommitted for clarity.  

1.4* This code shall be administered and enforced by the authority 
having jurisdiction designated by the governing authority. (See Annex 
1.4 for sample wording for enabling legislation.) 
 
ORDINANCE NO.__________________ 
 

An ordinance of the [jurisdiction] adopting the [year] edition of 
NFPA 54/ASNI Z223.1, National Fuel Gas Code documents listed in 
Chapter 11 of that code; prescribing regulations governing conditions 
hazardous to life and property from fire or explosion; providing for 
the issuance of permits and collection of fees; repealing Ordinance 
No.______ of the [jurisdiction] and all other ordinances and parts of 
ordinances in conflict therewith; providing a penalty; providing a 
severability clause; and providing for publication; and providing an 
effective date. 
 
BE IT ORDAINED BY THE [governing body] OF THE [jurisdiction]: 
 
SECTION 1 That the National Fuel Gas Code and documents adopted 
by Chapter 2, three (3) copies of which are on file and are open to 
inspection by the public in the office of the [jurisdiction's keeper of 
records] of the [jurisdiction], are hereby adopted and incorporated 
into this ordinance as fully as if set out at length herein, and from the 
date on which this ordinance shall take effect, the provisions thereof 
shall be controlling within the limits of the [jurisdiction]. The same 
are hereby adopted as the code of the [jurisdiction] for the purpose of 
prescribing regulations governing conditions hazardous to life and 
property from fire or explosion and providing for issuance of permits 
and collection of fees. 
 
SECTION 2 Any person who shall violate any provision of this code or 
standard hereby adopted or fail to comply therewith; or who shall 
violate or fail to comply with any order made thereunder; or who shall 
build in violation of any detailed statement of specifications or plans 
submitted and approved thereunder; or failed to operate in 
accordance with any certificate or permit issued thereunder; and from 
which no appeal has been taken; or who shall fail to comply with such 
an order as affirmed or modified by or by a court of competent 
jurisdiction, within the time fixed herein, shall severally for each and 
every such violation and noncompliance, respectively, be guilty of a 
misdemeanor, punishable by a fine of not less than $ _________ nor 
more than $_________ or by imprisonment for not less than_________ 
days nor more than__________ days or by both such fine and 
imprisonment. The imposition of one penalty for any violation shall 
not excuse the violation or permit it to continue; and all such persons 
shall be required to correct or remedy such violations or defects within 
a reasonable time; and when not otherwise specified the application of 
the above penalty shall not be held to prevent the enforced removal of 
prohibited conditions. Each day that prohibited conditions are 
maintained shall constitute a separate offense.  
 
SECTION 3 Additions, insertions, and changes -that the [year] edition 
of NFPA 54/ANSI Z223.1, National Fuel Gas Code is amended and 
changed in the following respects: List Amendments  
 
SECTION 4 That ordinance No.____________ of [jurisdiction] 
entitled [fill in the title of the ordinance or ordinances in effect at the 
present time] and all other ordinances or parts of ordinances in 
conflict herewith are hereby repealed. 
 
SECTION 5 That if any section, subsection, sentence, clause, or phrase 
of this ordinance is, for any reason, held to be invalid or 
unconstitutional, such decision shall not affect the validity or 
constitutionality of the remaining portions of this ordinance. The 
[governing body] hereby declares that it would have passed this 
ordinance, and each section, subsection, clause, or phrase hereof, 
irrespective of the fact that any one or more sections, subsections, 
sentences, clauses, and phrases be declared unconstitutional.  
 
SECTION6 That the [jurisdiction's keeper of records] is hereby 
ordered and directed to cause this ordinance to be published. [NOTE: 
An additional provision may be required to direct the number of times 
the ordinance is to be published and to specify that it is to be in a 
newspaper in general circulation. Posting may also be required.]  
 
SECTION 7 That this ordinance and the rules, regulations, provisions, 
requirements, orders, and matters established and adopted hereby 
shall take effect and be in full force and effect [time period] from and 
after the date of its final passage and adoption.  

 
Chapter 2 Definitions 

(Relocate the following section here: 1.7) 
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REVIEWER NOTE:: Move (and revise as indicated) the following 
definitions to a new Appendix N: [ROP 54/Z223.1–8] 
 
Ambient Temperature 
Automatic Damper Regulator 
Burner, Induced-Draft 
Burner, Injection (Atmospheric) 
Burner, Power, Premixing 
Conversion Burner, Gas, Firing Door Type 
Conversion Burner, Gas, Inshot Type 
Conversion Burner, Gas, Upshort Type 
Decorative Appliance for Installation in a Vented Fireplace, Coal 
Basket 
Decorative Appliance for Installation in a Vented Fireplace, Fireplace 
Insert 
Decorative Appliance for Installation in a Vented Fireplace, Gas Log 
Decorative Appliance for Installation in a Vented Fireplace, Radiant 
Appliance. An open-front appliance designed primarily to convert the 
energy in fuel gas to radiant heat by means of refractory radiants or 
similar radiating materials. A radiant heater has no external jacket. A 
radiant appliance is designed for installation in a vented fireplace. 
[ROP 54/Z223.1–21] 
Fireplace, Factory-Built 
Fireplace, Masonry 
Floor Furnace, Fan-Type 
Floor Furnace, Gravity-Type 
Furnace, Direct Vent Central 
Furnace, Downflow 
Furnace, Forced Air, with Cooling Unit 
Furnace, Gravity 
Furnace, Gravity, with Booster Fan 
Furnace, Gravity, with Integral Fan 
Furnace, Horizontal 
Furnace, Upflow 
Gas Main or Distribution Main 
Household Cooking Gas Appliance, Floor-Supported Unit 
Indirect Oven 
Joint, Adhesive 
Joint, Solvent Cement 
Leak Detector 
Loads, Connected 
Orifice Cap (Hood) 
Orifice Spud 
Pressure Control 
Regulator, Gas Appliance, Adjustable. (1)Spring type, limited 
adjustment. A regulator in which the regulating force acting upon the 
diaphragm is derived principally from a spring, the loading of which is 
adjustable over a range of not more than ± 15 percent of the outlet 
pressure at the midpoint of the adjustment range; (2) spring Type, 
standard adjustment. A regulator in which the regulating force acting 
upon the diaphragm is derived principally from a spring, the loading 
of which is adjustable. The adjustment means shall be concealed. 
[ROP 54/Z223.1 – 41] 
Regulator, Gas Appliance, Multistage. A regulator for use with a single 
gas whose adjustment means can be positioned manually or 
automatically to two or more predetermined outlet pressure settings. 
Each of these settings may be either adjustable or nonadjustable. The 
regulator may modulate outlet pressures automatically between its 
maximum and minimum predetermined outlet pressure settings. 
[ROP 54/Z223.1–40] 
Regulator, Gas Appliance, Nonadjustable 
Room Heater, Unvented 
Room Heater, Unvented Circulator. A room heater designed to 
convert the energy in fuel gas to convected and radiant heat by direct 
mixing of air to be heated with the combustion products and excess 
air inside the jacket. Unvented circulators have an external jacket 
surrounding the burner and may be equipped with radiants with the 
jacket open in front of the radiants. [ROP 54/Z223.1–44] 
Room Heater, Unvented Closed Front, Wall Heater. An unvented 
circulator having a closed front, for insertion in or attachment to a 
wall or partition. These heaters are marked "UNVENTED HEATER" 

and do not have normal input ratings in excess of 25,000 Btu/hour 
(7325 W). [ROP 54/Z223.1–45] 

Room Heater, Vented 

Room Heater, Vented Circulator. A room heater designed to convert 
the energy in fuel gas to convected and radiant heat, by transfer of 
heat from flue gases to a heat exchanger surface, without mixing of 
flue gases with circulating heated air. Vented circulators may be 
equipped with transparent panels and radiating surfaces to increase 
radiant heat transfer as long as separation of flue gases from 
circulating air is maintained. Vented circulators may also be equipped 
with an optional circulating air fan, but should perform satisfactorily 
with or without the fan in operation. [ROP 54/Z223.1–48] 

Room Heater, Vented Circulator, Fan Type 

Room Heater, Vented Overhead Heater 

Valve, Automatic Gas Shutoff. A valve used in conjunction with an 
automatic gas shutoff device to shut off the gas supply to a fuel-gas 
burning water heating system. It may be constructed integrally with 
the gas shutoff device or be a separate assembly. [ROP 54/Z223.1–56] 

Valve, Individual Main Burner 

Valve, Main Burner Control 

Valve, Manual Main Gas Control 

Vented Wall Furnace, Fan-Type 

Vented Wall Furnace, Gravity-Type 

Venting System, Mechanical Draft, Forced 

Venting System, Mechanical Draft, Induced 

Venting System, mechanical Draft, Power 

Water Heater, Automatic Circulating Tank. A water heater that 
furnishes hot water to be stored in a separate vessel. Storage tank 
temperatures are controlled by means of a thermostat in-stalled on the 
water heater. Circulation may can be either gravity or forced. [ROP 
54/Z223.1–66] 

Water Heater, Automatic, Instantaneous 

Water Heater, Coil Circulation 

Water Heater, Commercial Storage 

Water Heater, Countertop Domestic Storage 

Water Heater, Domestic Storage 

Water Heater, Nonautomatic Circulating Tank 
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REVIEWER NOTE: Revise or delete the following definitions which 
will remain in Chapter 2: 
 
Accessible. Having access to but which first may might require the 
removal of a panel, door, or similar covering of the item de-scribed. 
[ROP 54/Z223.1–9] 

Anodeless Riser. A transition assembly where plastic piping is 
permitted to be installed and terminated aboveground outside of a 
building. The plastic piping is piped from below grade to an 
aboveground location inside a protective steel casing and terminates 
in either a factory-assembled transition fitting or a field-assembled 
service head adapter-type transition fitting. An assembly of steel cased 
plastic pipe used to make the transition between plastic piping 
installed underground and metallic piping installed above ground. 
[ROP 54/Z223.1–10] 

Appliance (Equipment). Any device that utilizes gas as a fuel or raw 
material to produce light, heat, power, refrigeration, or air 
conditioning. [ROP 54/Z223.1–11] 

Appliance, Automatically Controlled. Appliance equipped with an 
automatic burner ignition and safety shutoff device and other 
automatic devices that (1) Accomplish complete turn-on and shutoff 
of the gas to the main burner or burners and (2) Graduate the gas 
supply to the burner or burners, but do not effect complete shutoff of 
the gas. [ROP 54/Z223.1–10a] 

Appliance, Low-Heat. An appliance such as a food service range, 
pressing machine boiler operating at any pressure, bake oven, candy 
furnace, stereotype furnace, drying and curing appliance, and other 
process appliances in which materials are heated or melted at 
temperatures (excluding flue-gas temperatures) not exceeding 600°F 
(315°C). A commercial, industrial, or institutional appliance needing 
a chimney capable of withstanding a continuous flue gas temperature 
not exceeding 1000°F (538°C). [ROP 54/Z223.1–27] 

Appliance, Medium-Heat. A commercial, industrial, or institutional 
appliance needing a chimney capable of withstanding a continuous 
flue gas temperature not exceeding 1800°F (982°C). [ROP 
54/Z223.1–27] 

Automatic Firecheck. A device for stopping the progress of a flame 
front in burner mixture lines (flashback) and for automatically 
shutting off the fuel-air mixture. Present units are customarily 
equipped with spring or weight loaded valves released for closure by a 
fusible link or by movement of bimetallic elements; they are also 
equipped with metallic screens for stopping the progress of a flame 
front. [ROP 54/Z223.1–12] 

Barometric Draft Regulator. A balanced damper device attached to a 
chimney, vent connector, breeching, or flue gas manifold to protect 
combustion equipment by controlling chimney draft. A double-acting 
barometric draft regulator is one whose balancing damper is free to 
move in either direction to protect combustion equipment from both 
excessive draft and backdraft. [ROP 54/Z223.1–13] 

Carbon Steel. By common custom, steel is considered to be carbon 
steel when no minimum content is specified or required for 
aluminum, boron, chromium, cobalt, columbium, molybdenum, 
nickel, titanium, tungsten, vanadium, or zirconium or any other 
element added to obtain a desired alloying effect; when the specified 
minimum for copper does not exceed is less than 0.40 percent; or 
when the maximum content specified for any of the following 
elements does not exceed the percentages noted: manganese 1.65, 
silicon 0.60, copper 0.60. [ROP 54/Z223.1–14] 

Central Premix System. A system that distributes flammable gas-air 
mixtures to two or more remote stations and is employed to provide 
one or more of the following: (1) wide in-plant distribution of a 
centrally controlled gas-air mixture; (2) a wider range of mixture 
pressures (frequently in the 1 to 5 psi range) (7 to 34 kPa) than is 
available from other gas-air mixing equipment; (3) close control of 
gas-air ratios over a wide turndown range (often 20 to 1 or more); (4) 
ability to change total connected burner port area without installing 
new mixing devices or inserts. Central premix systems may either 
proportion the flows of pressurized air and pressurized gas for 
subsequent mixing in a downstream tee or comparable fitting, or they 
may draw room air at essentially atmospheric pressure through a 

proportioning mixing valve and then through a blower or compressor 
downstream. [ROP 54/Z223.1 – 16] 
Clothes Dryer, Type 2. Factory-built package, multiple produced. Used 
in business with direct intercourse of the function with the public. May 
or may not be operated by public or hired attendant. May or may not 
be coin-operated. Not designed for use in individual family living 
environment. May be small, medium, or large in relative size. [ROP 
54/Z223.1 – 17] 
Clothes Dryer, Type 1. Factory-built package, multiple produced. 
Primarily used in family living environment. May or may not be coin-
operated for public use. Usually the smallest unit physically and in 
function output. [ROP 54/Z223.1–18] 
Common Vent. That portion of a vent or chimney system which 
conveys products of combustion from more than one appliance. [ROP 
54/Z223.1–19] 
Common Vent Manifold. A horizontal extension of the common vent 
within the room in which the appliances are installed. [ROP 
54/Z223.1–20] 
Hybrid Pressure System. A piping system in which the pressure at the 
point of delivery is reduced by one or more line pressure regulators 
prior to the appliance connection. [ROP 54/Z223.1–22] 
Draft. The flow of gases or air through chimney, flue, or equipment, 
caused by pressure differences. A pressure difference which causes 
gases or air to flow through a chimney, vent, flue, or fuel burning 
equipment. [ROP 54/Z223.1–23] 
Draft, Mechanical or Induced. The draft developed by fan or air or 
steam jet or other mechanical means. Draft produced by a fan or an 
air or steam jet. When a fan is located so as to push the flue gases 
through the chimney or vent, the draft is forced. When the fan is 
located so as to pull the flue gases through the chimney or vent, the 
draft is induced. [ROP 54/Z223.1–24] 
Draft, Natural. The draft developed by the difference in temperature 
of hot gases and outside atmosphere. Draft produced by the difference 
in the weight of a column of flue gases within a chimney or vent and a 
corresponding column of air of equal dimension outside the chimney 
or vent. [ROP 54/Z223.1–25] 
Effective Ground-Fault Current Path. An intentionally constructed, 
permanent, low impedance electrically conductive path designed and 
intended to carry under ground fault conditions from the point of a 
ground fault on a wiring system to the electrical supply source. [ROP 
54/Z223.1–26] 
Equipment: See Appliance. [ROP 54/Z223.1–11] 
Furnace Plenum. A compartment or chamber that is supplied with the 
furnace or constructed of ductwork that is attached to the inlet or 
outlet of a furnace or air handling unit and has one or more 
circulating air ducts connected to it. [ROP 54/Z223.1–195] 
Garage, Residential. A building or room in which not more than three 
self-propelled passenger vehicles are or may can be stored, and that 
will not normally be used for other than minor service or repair 
operations on such stored vehicles. [ROP 54/Z223.1–29] 
Incinerator, Domestic. A domestic, fuel-gas burning appliance, used to 
reduce refuse material to ashes, that is manufactured, sold, and 
installed as a complete unit. [ROP 54/Z223.1–250] 
Industrial Air Heaters, Direct Gas-Fired Non-Recirculating. A heater in 
which all the products of combustion generated by the gas-burning 
device are released into the air stream being heated to compensate for 
building heat loss by heating only incoming outdoor air. [ROP 
54/Z223.1–33] 
Industrial Air Heaters, Direct Gas-Fired Recirculating. A heater in 
which all the products of combustion generated by the gas-burning 
device are released into the air stream being heated to compensate for 
building heat loss by heating incoming outdoor air, and, if applicable, 
inside air. [ROP 54/Z223.1–34] 
Leak Check. An operation performed on a complete gas piping system 
and connected equipment prior to placing it into operation following 
initial installation and pressure testing or interruption of gas supply to 
verify that the system does not leak. [ROP 54/Z223.1–35] 
Maximum Working Pressure. The maximum pressure at which a 
piping system may be operated in accordance with the provisions of 
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this Code. It is the pressure used in determining the setting of 
pressure relieving or pressure limiting devices installed to protect the 
system from accidental overpressuring. [ROP 54/Z223.1–36] 
Mixing Blower. A motor-driven blower to produce gas-air mixtures for 
combustion through one or more gas burners or nozzles on a single-
zone industrial heating appliance or on each control zone of a 
multizone industrial appliance or on each control zone of a multizone 
installation. The blower shall be equipped with a gas-control valve at 
its air entrance so arranged that gas is admitted to the airstream, 
entering the blower in proper proportions for correct combustion by 
the type of burners employed; the said gas-control valve being of 
either the zero governor or mechanical ratio valve type which controls 
the gas and air adjustment simultaneously. No valves or other 
obstructions shall be installed between the blower discharge and the 
burner or burners. [ROP 54/Z223.1–37] 

NA. Vent configuration is not allowed permitted due to potential for 
condensate formation or pressurization of the venting system, or not 
applicable due to physical or geometric restraints. [ROP 54/Z223.1–
38] 
Offset, Vent. An arrangement of two or more fittings and pipe 
installed for the purpose of locating a vertical section of vent pipe in a 
different but parallel plane with respect to an adjacent section of 
vertical vent pipe. [ROP 54/Z223.1–39] 

Occupancy, Health Care. An occupancy used for purposes of medical 
or other treatment or care of four or more persons where such 
occupants are mostly incapable of self-preservation due to age, 
physical or mental disability, or because of security measures not 
under the occupants' control. [101: 3.3.134.7] [ROP 54/Z223.1–264] 
Regulator, Series. A pressure regulator in series with one or more 
other pressure regulators. The regulator nearest to the gas supply 
source is set to continuously limit the pressure on the inlet to the 
regulator downstream to some predetermined value (between the 
pressure of the gas supply source and the pressure of the system being 
controlled) that can be tolerated in the downstream system. [ROP 
54/Z223.1–42] 
Residential Board and Care. A building or portion thereof that is used 
for lodging and boarding of four or more residents, not related by 
blood or marriage to the owners or operators, for the purpose of 
providing personal care services. [101: 3.3.134.13] [ROP 54/Z223.1–
264]  
Room Heater, Unvented. An unvented, self-contained, freestanding, 
nonrecessed [except as noted under (b) of the following 
classifications], fuel-gas burning appliance for furnishing warm air by 
gravity or fan circulation to the space in which installed, directly from 
the heater without duct connection. Unvented room heaters do not 
normally have input ratings in excess of 40,000 Btu/hour (11,720 W). 
[ROP 54/Z223.1–43] 
Room Large in Comparison with Size of Equipment. Rooms having a 
volume equal to at least 12 times the total volume of a furnace or air 
conditioning appliance and at least 16 times the total volume of a 
boiler. Total volume of the appliance is determined from exterior 
dimensions and is to include fan compartments and burner vestibules, 
when used. When the actual ceiling height of a room is greater than 8 
ft (2.4 m), the volume of the room is figured on the basis of a ceiling 
height of 8 ft (2.4 m). [ROP 54/Z223.1–49] 

Safety Blowout (Backfire Preventer). A protective device located in 
the discharge piping of large mixing machines, incorporating a 
bursting disc for excessive pressure release, means for stopping a 
flame front, and an electric switch or other release mechanism for 
actuating a built-in or separate safety shutoff. A check valve, signaling 
means, or both, may also be incorporated. [ROP 54/Z223.1–50] 

Space, Confined. For the purposes of this Code, a space whose volume 
is less than 50 cubic feet/1000 Btu/hour (4.8 m3/kW) required to 
support combustion of the aggregate input rating of all appliances 
installed in that space. [ROP 54/Z223.1–155] 
Space, Unconfined. For purposes of this Code, a space whose volume 
is not less than 50 cubic feet/1000 Btu/hour (4.8 m3/kW) required to 
support combustion of the aggregate input rating of all appliances 
installed in that space. Rooms communicating directly with the space 
in which the appliances are installed, through openings not furnished 

with doors, are considered a part of the unconfined space. [ROP 
54/Z223.1–155] 
Unit Heater, High-Static Pressure. A self-contained, automatically 
controlled, vented, fuel-gas burning appliance having integral means 
for circulation of air against 0.2 inch (15 mm H2O) or greater static 
pressure. It is equipped with provisions for attaching an outlet air duct 
and, when the appliance is for indoor installation remote from the 
space to be heated, is also equipped with provisions for attaching an 
inlet air duct. [ROP 54/Z223.1–53] 
Unusually Tight Construction. Construction where: (1) walls and 
ceilings exposed to the outside atmosphere have a continuous water 
vapor retarder with a rating of 1 perm (6 ( 10-11 kg/pa-sec-m2) or less 
with openings gasketed or sealed, and (2) weatherstripping has been 
added on openable windows and doors, and (3) caulking or sealants 
are applied to areas such as joints around window and door frames, 
between sole plates and floors, between wall-ceiling joints, between 
wall panels, at penetrations for plumbing, electrical, and gas lines, and 
at other openings, and (4) the building has an average air infiltration 
rate of less than 0.3 5 air changes per hour. [ROP 54/Z223.1–155] 
Valve, Automatic. An automatic or semiautomatic device consisting 
essentially of a valve and operator that control the gas supply to the 
burner(s) during operation of an appliance. The operator may be 
actuated by application of gas pressure on a flexible diaphragm, by 
electrical means, by mechanical means, or by other means. [ROP 
54/Z223.1–56] 
Vented Wall Furnace. A self-contained, vented, fuel-gas burning 
appliance complete with grilles or equivalent, designed for 
incorporation in or permanent attachment to the structure of a 
building and furnishing heated air, circulated by gravity or by a fan, 
directly into the space to be heated through openings in the casing. 
Such appliances should not be provided with duct extensions beyond 
the vertical and horizontal limits of the casing proper, except that 
boots not to exceed 10 in. (250 mm) beyond the horizontal limits of 
the casing for extension through walls of nominal thickness are 
permitted. When such boots are provided, they shall be supplied by 
the manufacturer as an integral part of the appliance. This definition 
excludes floor furnaces, unit heaters, direct vent wall furnaces, and 
central furnaces. [ROP 54/Z223.1–61] 
Venting System, Mechanical Draft, Forced. A portion of a venting 
system in which using a fan or other mechanical device is used means 
to cause the removal flow of flue or vent gases under positive static 
vent pressure. [ROP 54/Z223.1–62] 
Venting System, Natural Draft. See Draft A venting system that relies on 
Natural Draft to convey the products of combustion. [ROP 
54/Z223.1–63] 
Wall Furnace, Direct Vent. A system consisting of an appliance, 
combustion air, and flue gas connections between the appliance and 
the outdoor atmosphere, and a vent cap supplied by the manufacturer 
and constructed so that all air for combustion is obtained from the 
outdoor atmosphere and all flue gases are discharged to the outdoor 
atmosphere. The appliance shall be complete with grilles or 
equivalent, designed for incorporation in or permanent attachment to 
the structure of a building, mobile home, or recreational vehicle, and 
shall furnish heated air circulated by gravity or by a fan directly into 
the space to be heated through openings in the casing. Such 
appliances shall not be provided with duct extensions beyond the 
vertical and horizontal limits of the appliance casing, except that boots 
not to exceed 10 in. (250 mm) beyond the horizontal limits of the 
casing for extension through walls or nominal thickness may be 
permitted. This definition excludes floor furnaces, unit heaters, 
vented wall furnaces, and central furnaces as defined in appropriate 
American National Standards. [ROP 54/Z223.1–65] 

 
Chapter 3. General  

(Relocate the following sections here:1.4 through 1.6) 
 

[1.4 through 1.5.1 unchanged] 
 
1.5.2* Before Turning Gas Off. Before the gas is turned off to the 
premises, or section of piping to be serviced, for the purpose of 
installation, repair, replacement, or maintenance of gas piping or gas 
utilization equipment, all equipment shutoff shall be turned off. 
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A leakage test shall be performed to determine that all equipment 
is turned off in the piping section affected. 
Exception: In cases of emergency, these paragraphs shall not apply. 
1.5.3 Turn Gas Off. All gas piping installations, equipment 
installations, and modifications to existing systems shall be performed 
with the gas turned off and the piping purged in accordance with 
Section 4.3. 
Exception: Hot taps shall be permitted if they are installed by trained and 
experienced crews utilizing equipment specifically designed for such a purpose. 
[ROP 54/Z223.1–4] 
 

[1.5.4 through 1.6.1 (b) unchanged] 
 

1.6.1 Potential Ignition Sources. 
(c) A metallic electrical bond shall be installed around the 

location of cuts in metallic gas pipes made by other than cutting 
torches. Where If cutting torches, welding, or other sources of ignition 
are unavoidable, it shall be determined that all sources of gas or gas-air 
mixtures have been secured and that all flammable gas or liquids have 
been cleared from the area. Piping shall be purged as required in 
Section 4.3 before welding or cutting with a torch is attempted. [ROP 
54/Z223.1–5] 

 
[1.6.1 (d) through 1.6.2 unchanged] 

 
Chapter 4. Gas Piping System Design, Materials, and Components 

 
 [2.1 through 2.3.2 unchanged] 

 
2.4 Sizing of Gas Piping Systems. 
2.4.1*General Considerations. Gas piping systems shall be of such size 
and so installed as to provide a supply of gas sufficient to meet the 
maximum demand without undue loss of pressure between the point 
of delivery and the gas utilization equipment. 
2.4.2 Maximum Gas Demand. The volume of gas to be provided (in 
cubic feet per hour) shall be determined directly from the 
manufacturers’ input ratings of the gas utilization equipment served. 
Where the input rating is not indicated, the gas supplier, equipment 
manufacturer, or a qualified agency shall be contacted, or the rating 
from Table 2.4.2.1 shall be used for estimating the volume of gas to be 
supplied. 
The total connected hourly load shall be used as the basis for piping 
sizing, assuming all equipment is operating at full capacity 
simultaneously. 
Exception: Smaller sized piping shall be permitted where a diversity of load is 
established. [ROP 54/Z223.1–67] 

Table 2.4.2.1 Approximate Gas Input for Typical Appliances 

 
Appliance 

Input 
Btu/hr. 

(Approx.) 

Space Heating Units 

Warm air furnace  

 Single family 100,000 

 Multifamily, per unit 60,000 

Hydronic boiler  

 Single family 100,000 

 Multifamily, per unit 60,000 

Space and Water Heating Units 

Hydronic boiler  

 Single family 120,000 

 Multifamily, per unit 75,000 

Water Heating Appliances 

Water heater, automatic storage 30 to 40 gal tank 35,000 

Water heater, automatic storage 50 gal tank 50,000 

Water heater, automatic instantaneous  

 Capacity at 2 gal/minute 142,800 

 Capacity at 4 gal/minute 285,000 

 Capacity at 6 gal/minute 428,400 

Water heater, domestic, circulating or side-arm 35,000 

Cooking Appliances 

Range, free standing, domestic 65,000 

Built-in oven or broiler unit, domestic 25,000 

Built-in top unit, domestic 40,000 

Other Appliances 

Refrigerator 3,000 

Clothes dryer, type 1 (domestic) 35,000 

Gas fireplace direct vent 40,000 

Gas log 80,000 

Barbecue 40,000 

Gas light 2,500 

For SI units: 1 Btu per hour = 0.293 W. [ROP 54/Z223.1–67] 
 
2.4.3* Sizing Methods. Gas piping shall be sized in accordance with 
one of the following:  
(1) The tables in Chapter 9 Pipe Sizing Tables or Sizing Equations in 

Chapter 9.  
(2) Other approved engineering methods acceptable to the authority 

having jurisdiction. [ROP 54/Z223.1–67] 
(3) Sizing tables included in a listed piping system manufacturer's 

installation instructions. [ROP 54/Z223.1–69] 
 
 [2.4.4 through 2.6 unchanged] 
 
2.6.1 General 
(a) Material Application. Materials and components conforming to 

standards or specifications listed herein or acceptable to the 
authority having jurisdiction shall be permitted to be used for 
appropriate applications, as prescribed and limited by this code. 
Materials used for piping systems shall comply with the 
requirements of this chapter or shall be acceptable to the 
authority having jurisdiction.  

 [(b) through (c) unchanged] [ROP 54/Z223.1–71] 
 
2.6.2 Metallic Pipe. 
 [(a) through (b) unchanged] 
(c)*Copper and brass pipe shall not be used if the gas contains more 

than an average of 0.3 grains of hydrogen sulfide per 100 scf of gas 
(0.7 mg/100 L). 

 Threaded copper, brass, or aluminum alloy pipe in iron pipe sizes 
shall not be permitted to be used with gases not corrosive to such 
material.  

 [(d) unchanged] [ROP 54/Z223.1–74] 
 
2.6.3 Metallic Tubing. Seamless copper, aluminum alloy, or steel 
tubing shall not be permitted to be used with gases not corrosive to 
such material.  
 [(a) through (d) unchanged] [ROP 54/Z223.1–75] 
 
 [2.6.4 unchanged] 

 
2.6.5 Workmanship and Defects. Gas pipe, or tubing and fittings shall 
be clear and free from cutting burrs and defects in structure or 
threading, and shall be thoroughly brushed, and chip and scale blown. 
Defects in pipe, or tubing or and fittings shall not be repaired. When 
Ddefective pipe, tubing, and or fittings are located in a system, the 
defective material shall be replaced. [See 4.1.1(c).] [ROP 54/Z223.1–
78] 
 
 [2.6.6 unchanged] 
 
2.6.7 Metallic Pipe Threads. 
 [(a) unchanged] 
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(b) Damaged Threads. Pipe with threads that are stripped, chipped, 
corroded, or otherwise damaged shall not be used. Where If a 
weld opens during the operation of cutting or threading, that 
portion of the pipe shall not be used.  

 [(c) through (d) unchanged] [ROP 54/Z223.1–79] 
 
 [Table 2.6.7 unchanged] 
 
2.6.8 Metallic Piping Joints and Fittings. The type of piping joint used 
shall be suitable for the pressure-temperature conditions and shall be 
selected giving consideration to joint tightness and mechanical 
strength under the service conditions. The joint shall be able to 
sustain the maximum end force due to the internal pressure and any 
additional forces due to temperature expansion or contraction, 
vibration, fatigue, or to the weight of the pipe and its contents. 

(a) *Pipe Joints. Pipe joints shall be threaded, flanged, brazed or 
welded. , and Where nonferrous pipe •shall be permitted to also be is 
brazed, the brazing with materials shall haveing a melting point in 
excess of 1000°F (538°C). Brazing alloys shall not contain more than 
0.05 percent phosphorus. 
 [(b) through (d) (4) unchanged] 
(5) Cast-Iron Fittings. 
a. Flanges shall be permitted to be used.  
 [(5) b through (5) e unchanged] [ROP 54/Z223.1–82] 
(6) Brass, Bronze, or Copper Fittings. Fittings, if exposed to soil, shall have 

a minimum 80 percent copper content.  
 [(7) through (8) unchanged] [ROP 54/Z223.1–85] 
(9) Special Fittings. Fittings such as couplings, proprietary-type joints, 

saddle tees, gland-type compression fittings, and flared, flareless, 
or compression-type tubing fittings shall be permitted to be used 
provided they are (1) used within the fitting manufacturers' 
pressure-temperature recommendations; (2) used within the 
service conditions anticipated with respect to vibration, fatigue, 
thermal expansion, or contraction; (3) installed or braced to 
prevent separation of the joint by gas pressure or external physical 
damage; and (4) acceptable to the authority having jurisdiction. 
[ROP 54/Z223.1–82] 

 
 [2.6.9 unchanged] 
 
2.6.10 Flanges. 
 [(a) unchanged] 
(b) Lapped Flanges. Lapped flanges shall be permitted to be used only 
above ground or in exposed locations accessible for inspection. [ROP 
54/Z223.1–86] 
 
 [2.6.11 through 2.8.1 unchanged] 
 
2.8.2 Listing. Line gas pressure regulator shall be in accordance with 
Z21.80. [ROP 54/Z223.1–88] 
 
 [2.8.2 through 2.9.1 unchanged] 
 
2.9.2 Devices. Any of the following pPressure-relieving or pressure-
limiting devices shall be one of the following: permitted to be used. 

[(1) through (6) unchanged] 
The preceding devices shall be installed either as an integral part of 
the service or line pressure regulator or as separate units. Where If 
separate pressure-relieving or pressure-limiting devices are installed, 
they shall comply with 2.9.3 through 2.9.8. [ROP 54/Z223.1–89] 
 
 [2.9.3 through 2.12 unchanged] 
 

2.13.1 Design. Piping systems shall be designed to have sufficient 
flexibility to prevent thermal expansion or contraction from causing 
excessive stresses in the piping material, excessive bending or loads at 
joints, or undesirable forces or moments at points of connections to 
equipment and at anchorage or guide points. Formal calculations or 
model tests shall be required only where reasonable doubt exists as to 
the adequate flexibility of the system. 

Flexibility shall be provided by the use of bends, loops, offsets, or 
couplings of the slip type. Provision shall be made to absorb thermal 

changes by the use of expansion joints of the bellows type, or by the 
use of “ball” or “swivel” joints. Expansion joints of the slip type shall 
not be used inside buildings or for thermal expansion. Where If 
expansion joints are used, anchors or ties of sufficient strength and 
rigidity shall be installed to provide for end forces due to fluid 
pressure and other causes.  

Pipe alignment guides shall be used with expansion joints 
according to the recommended practice of the joint manufacturer.  

 [ROP 54/Z223.1–79]  

[2.13.2 unchanged]
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Chapter 5 Gas Piping Installation 
 
 [3.1 through 3.1.1 unchanged] 
 
3.1.2 Protection Against Damage.  

(a) Cover Requirements. Underground piping systems shall be 
installed with a minimum of at least 18 in. (460 mm) of cover. The 
Where external damage to the pipe is not likely to result, the 
minimum cover shall be permitted to be reduced to 12 in. (300 mm) if 
external damage to the pipe is not likely to result. Where If a 
minimum of 12 in. (300 mm) of cover cannot be provided 
maintained, the pipe shall be installed in conduit or bridged 
(shielded). 
 [(b) through (c) unchanged] [ROP 54/Z223.1–91] 
 
 [3.1.3 through 3.1.5 unchanged] 
 

3.1.6 Piping Underground Beneath Buildings. Where the installation 
of gas piping underground beneath buildings is unavoidable, the 
piping shall be encased in an approved conduit designed to withstand 
the superimposed loads. The conduit shall extend into a normally 
usable and accessible portion of the building and, at the point where 
the conduit terminates in the building, the space between the conduit 
and the gas piping shall be sealed to prevent the possible entrance of 
any gas leakage. Where If the end sealing is of a type that will retain 
the full pressure of the pipe, the conduit shall be designed for the 
same pressure as the pipe. The conduit shall extend at least 4 in. (100 
mm) outside the building, be vented above grade to the outside, and 
be installed so as to prevent the entrance of water and insects. [ROP 
54/Z223.1–79]  
 
 [3.1.7 unchanged] 
 
3.2 Aboveground Piping Installation of Piping.  
3.2.1 Piping installed aboveground shall be securely supported and 
located where it will be protected from physical damage (also see 
3.1.4). Where passing through an outside wall, the piping shall also be 
protected against corrosion by coating or wrapping with an inert 
material approved for such applications. Where piping is encased in a 
protective pipe sleeve, the annular space between the gas piping and 
the sleeve shall be sealed at the wall to prevent the entry of water, 
insects, or rodents.  
3.3 Installation of Piping.  
3.3.1 3.2.2 Building Structure. 
(1) The installation of gas piping shall not cause structural stresses 

within building components to exceed allowable de-sign limits. 
(2) Approval shall be obtained bBefore any beams or joists are cut or 

notched, permission shall be obtained from the authority having 
jurisdiction. 

3.3.2 3.2.3 Other than Dry Gas. Drips, sloping, protection from 
freezing, and branch pipe connections, as provided for in 3.1.4, 3.3.3, 
3.7.1, and Section 3.9, shall be provided when other than dry gas is 
distributed and climatic conditions make such provisions necessary.  
3.3.3 3.2.4 Gas Piping to be Sloped. Piping for other than dry gas 
conditions shall be sloped not less than 1/4 in. in 15 ft (7 mm in 4.6 
m) to prevent traps.  
3.3.4 Above-Ceiling Locations. Gas piping shall be permitted to be 
installed in accessible spaces between a fixed ceiling and a dropped 
ceiling, whether or not such spaces are used as a plenum. Valves shall 
not be located in such spaces. 
Exception: Equipment shutoff valves required by this code shall be permitted to 
be installed in accessible above-ceiling spaces containing vented gas utilization 
equipment.  
3.3.5 Prohibited Locations. Gas piping inside any building shall not be 
installed in or through a circulating air duct, clothes chute, chimney 
or gas vent, ventilating duct, dumbwaiter, or elevator shaft. This 
provision shall not apply to ducts used to provide combustion and 
ventilation air in accordance with Section 5.3 or to above-ceiling 
spaces as covered in 3.3.4.  
3.3.5* Prohibited Locations. Gas piping inside any building shall not 
be installed in or through a clothes chute, chimney or gas vent, 

dumbwaiter, elevator shaft or, air duct, other than combustion air 
ducts.  
3.3.6 Hangers, Supports, and Anchors.  

[(a) unchanged]  
 (b) Spacings of supports in gas piping installations shall not be 
greater than shown in Table 3.3.6 3.2.7. Spacing of supports for CSST 
shall be in accordance with the CSST manufacturer's instruction.  
 [(c) unchanged]  
3.3.7 Removal of Pipe. Where If piping containing gas is to be 
removed, the line shall be first disconnected from all sources of gas 
and then thoroughly purged with air, water, or inert gas before any 
cutting or welding is done. (See Section 4.3.)  
 

Table 3.3.6 3.2.7  
Support of Piping 

Steel Pipe, 
Nominal 

Size of Pipe 
(in.) 

Spacing of 
Supports 

(ft) 

Nominal Size of 
Tubing 

 
Smooth-wall 
(Inch O.D.) 

Spacing of 
Supports 

(ft) 

1/2 6 1/2 4 
3/4 or 1 8 5/8 or 3/4 6 

11/4 or larger 
(horizontal) 

10 7/8 or 1 
(horizontal) 

8 

11/4 or larger 
(vertical) 

every floor 
level 

1 or larger 
(vertical) 

every floor 
level 

For SI units: 1 ft = 0.305 m.  
[ROP 54/Z223.1–79], [ROP 54/Z223.1–94], [ROP 54/Z223.1–97], 
[ROP 54/Z223.1–98], [ROP 54/Z223.1–99]  
 
3.4.1 General. Gas piping in concealed locations shall be installed 
permitted to be installed in concealed locations in accordance with 
this section. [ROP 54/Z223.1–101] 
 
3.4.2 Connections. When Where gas piping that is to be concealed is 
being installed, unions, tubing fittings, right and left couplings, 
bushings, swing joints, and compression couplings made by 
combinations of fittings shall not be used. Connections shall be of the 
following type: 
(1) Pipe fittings such as elbows, tees, and couplings shall be 

permitted to be used. 
(2) Exception No. 1: Joining tubing by brazing [see 2.6.8(b)] shall be 

permitted. 
(3) Exception No. 2: Fittings listed for use in concealed spaces that 

have been demonstrated to sustain, without leakage, any forces 
due to temperature expansion or contraction, vibration, or 
fatigue based on their geographic location, application, or 
operation shall be permitted to be used. 

Exception No. 3: Where necessary to insert fittings in gas pipe that has 
been installed in a concealed location, the pipe shall be permitted to 
be reconnected by welding, flanges, or the use of a ground joint union 
with the nut center-punched to prevent loosening by vibration. [ROP 
54/Z223.1–102] 
 
3.4.4 Tubing in Partitions. This provision shall not apply to tubing that 
pierces walls, floors, or partitions. 

Tubing shall be permitted to be installed vertically and 
horizontally inside hollow walls or partitions without protection along 
its entire concealed length shall meet the where both of the following 
requirements are met:  

[(1) through (2) unchanged] [ROP 54/Z223.1–103] 
 
3.4.5 Piping in Floors. In industrial occupancies gGas piping in solid 
floors such as concrete shall be laid in channels in the floor and 
covered to permit access to the piping with a minimum of damage to 
the building. Where piping in floor channels could be exposed to 
excessive moisture or corrosive substances, the piping shall be 
protected in an approved manner.  

Exception: In other than industrial occupancies and where 
approved by the authority having jurisdiction, gas piping shall be 
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permitted to be embedded in concrete floor slabs constructed with 
portland cement. Piping shall be surrounded with a minimum of 11/2 
in. (38 mm) of concrete and shall not be in physical contact with other 
metallic structures such as reinforcing rods or electrically neutral 
conductors. All piping, fittings, and risers shall be protected against 
corrosion in accordance with 2.6.6. Piping shall not be embedded in 
concrete slabs containing quickset additives or cinder aggregate. 
[ROP 54/Z223.1–105] 
 

[3.5 unchanged] 
 

3.5.1 Pressure Reduction Where If pressure reduction is required in 
branch connections for compliance with 2.5.1, such reduction shall 
take place either inside the chase or immediately adjacent to the 
outside wall of the chase. Regulator venting and downstream 
overpressure protection shall comply with 2.8.4 and Section 2.9. The 
regulator shall be accessible for service and repair and vented in 
accordance with one of the following: 
(1) Where the fuel gas is lighter than air, rRegulators equipped with 

a vent-limiting means shall be permitted to be vented into the 
chase. (2) Regulators not equipped with a vent-limiting means 
shall be permitted to be vented either directly to the outdoors or 
to a point within the top 1 ft (0.3m) of the chase. 

(2) Exception: Where If the fuel gas is heavier than air, the regulator 
vent shall be vented only directly to the outdoors. [ROP 
54/Z223.1–106] 

 
 [3.5.2 through 3.8.1 unchanged] 
 
3.8.2 Cap All Outlets. 
(a) Each outlet, including a valve or cock outlet, shall be closed 
gastight with a threaded plug or cap immediately after installation and 
shall be left closed until the gas utilization equipment is connected 
thereto. When equipment is disconnected from an outlet and the 
outlet is not to be used again immediately, it shall be closed gastight. 

Outlets shall not be closed with tin caps, wooden plugs, corks, or 
by other improvised methods.  
 [(a) exceptions and (b) unchanged] [ROP 54/Z223.1–108] 
 
 [3.9 through 3.13.5 unchanged] 
 
3.13.6 Use of Automatic Firechecks, Safety Blowouts, or Backfire 
Preventers. 

[(a) through (c) unchanged] 
(d) Explosion heads (rupture disc) shall be permitted to be 

provided in lLarge-capacity premix systems provided with explosion 
heads (rupture disc) to relieve excessive pressure in pipelines. They 
shall be located at and vented to a safe outdoor location. Provisions 
shall be provided for automatically shutting off the supply of gas-air 
mixture in the event of rupture. [ROP 54/Z223.1–114] 

 
3.14 Electrical Bonding and Grounding 

(a) Each above ground portion of a gas piping system upstream 
from the equipment shut off valve which is likely to become energized 
shall be electrically continuous and bonded to create a designed, 
permanent, low impedance effective ground fault current path. Gas 
piping shall be considered to be bonded when it is connected to gas 
utilization equipment that is connected to the equipment grounding 
conductor of the circuit supplying that equipment.  
 [(b) unchanged] [ROP 54/Z223.1–117] 
 
3.15 Electrical Circuits. Electrical circuits shall not utilize gas piping or 
components as conductors.  
Exception: Low-voltage (50 V or less) Where control circuits, ignition 
circuits, and electronic flame detection device circuits shall be 
permitted to make use of piping or components as a part of an electric 
circuit, they shall operate at 50 volts or less. Electrical circuits 
operating above 50 volts shall not utilize gas piping or components as 
conductors. [ROP 54/Z223.1–118] 
 

[3.16 unchanged] 
 

Chapter 6 Inspection, Testing, and Purging 
 

4.1 Pressure Testing and Inspection 
4.1.1* General 

[(a) through (b) unchanged] 
(c) In the event Where repairs or additions are made following 

the pressure test, the affected piping shall be tested. Exception: Minor 
repairs or and additions, are not required to be pressure tested 
provided that the work is inspected and connections are tested with a 
noncorrosive leak-detecting fluid or other leak-detecting methods 
approved by the authority having jurisdiction. [ROP 54/Z223.1–121] 

(d) Where new branches are installed from the point of delivery to 
new appliance(s), only the newly installed branch(es) shall be 
required to be pressure tested. Connections to the new piping shall be 
tested with a noncorrosive leak-detecting fluid or approved leak-
detecting methods. 
 [(d) through (e) unchanged] [ROP 54/Z223.1–122] 
 
4.1.2 Test Medium. The test medium shall be air, nitrogen, carbon 
dioxide or an inert gas. OXYGEN SHALL NEVER BE USED. [ROP 
54/Z223.1–125] 
 
4.1.3 Test Preparation. 
 (a) Pipe joints, including welds, shall be left exposed for 
examination during the test. 
Exception: If Covered or concealed the pipe end joints that have been previously 
tested in accordance with this code, they shall be permitted to be covered or 
concealed. [ROP 54/Z223.1–128] 
 [(b) through (f) unchanged] 
 
4.1.4 Test Pressure. 

(a) Test pressure shall be measured with a manometer or with a 
pressure measuring device designed and calibrated to read, record, or 
indicate a pressure loss due to leakage during the pressure test period. 
The source of pressure shall be isolated before the pressure tests are 
made. Mechanical gauges used to measure test pressures shall have a 
range such that the highest end of the scale is not greater than 5 times 
the test pressure. [ROP 54/Z223.1–130] 

[(b) unchanged] 
(c) Test duration shall be not less than 1/2 hr for each 500 ft3 (14 

m3) of pipe volume or fraction thereof. When testing a system having a 
volume less than 10 ft3 (0.28 m3) or a system in a single-family dwelling, 
the test duration shall be permitted to be reduced to a minimum of 10 
minutes. For piping systems having a volume of more than 24,000 ft3 
(680 m3), tThe duration of the test shall not be required to exceed 24 
hours. [ROP 54/Z223.1–132] 
 
 [4.1.5 unchanged] 
 
4.2 System and Equipment Leakage Test. 
4.2.1 Test Gases. Leak checks using Ffuel gas shall be permitted to be 
used for leak checks in piping systems that have been pressure tested 
in accordance with Section 4.1. [ROP 54/Z223.1–134] 
 
4.2.2 Before Turning Gas On. Before gas is introduced into a system 
of new gas piping, the entire system shall be inspected to determine 
that there are no open fittings or ends and that all manual valves at 
outlets on equipment are closed and all unused valves at outlets are 
closed and plugged or capped. [ROP 54/Z223.1–135] 
 
4.2.3* Test for Leakage. Immediately after the gas is turned on into a 
new system or into a system that has been initially restored after an 
interruption of service, the piping system shall be tested for leakage. 
Where If leakage is indicated, the gas supply shall be shut off until the 
necessary repairs have been made. [ROP 54/Z223.1–79] 
 
 [4.2.4 unchanged] 
 
4.3* Purging. 
4.3.1 Removal From Service. When gas piping is to be opened for 
servicing, addition, or modification, the section to be worked on shall 
be turned off from the gas supply at the nearest convenient point and 
the line pressure vented to the outdoors or to ventilated areas of 
sufficient size to prevent accumulation of flammable mixtures. 
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If this section exceeds the lengths shown in Table 4.3.1, Tthe 
remaining gas in this section of pipe shall be displaced with an inert 
gas as required by Table 4.3.1. [ROP 54/Z223.1–140] 

 

Table 4.3.1 Length of Piping Gas Line Requiring Purging with Inert 
Gas for Servicing or Modification 

 
Nominal Pipe 

Size (in.) 

Minimum Length of 
Piping Requiring 

Purging (ft) 

2 ½  > 50 

3  > 30 

4  > 15 

6  > 10 

8 or larger Any length 

 

For SI units: 1 ft = 0.305 m. 

[ROP 54/Z223.1–140] 

 

4.3.2 Placing in Operation. When piping full of air is placed in 
operation, the air in the piping shall be displaced with fuel gas, except 
where such piping is required by Table 4.3.2 to be purged with an 
inert gas prior to introduction of fuel gas provided the piping does not 
exceed the length shown in Table 4.3.2. The air can be safely 
displaced with fuel gas provided that a moderately rapid and 
continuous flow of fuel gas is introduced at one end of the line and air 
is vented out at the other end. The fuel gas flow shall be continued 
without interruption until the vented gas is free of air. The point of 
discharge shall not be left unattended during purging. After purging, 
tThe vent shall then be closed. 

Where required by If the piping exceeds the lengths shown in 
Table 4.3.2, the air in the piping shall first be displaced with an inert 
gas, and the inert gas shall then be displaced with fuel gas. [ROP 
54/Z223.1–140] 

Table 4.3.2 Length of Piping Requiring Purging with Inert Gas Before 
Placing in Operation 

 
Nominal Pipe 

Size (in.) 

Minimum Length of 
Piping Requiring 

Purging (ft) 
3  > 30 
4  > 15 
6  > 10 

8 or larger Any length 
For SI units: 1 ft = 0.305 m. 
[ROP 54/Z223.1–140] 
 
 [4.3.3 through 4.3.4 unchanged] 

 
Chapter 7 Equipment Installation 

 
 [5.1 through 5.1.1 unchanged] 
 
5.1.2 Added or Converted Equipment. When additional or 
replacement equipment is installed or an appliance is converted to gas 
from another fuel, the location in which the equipment is to be 
operated shall be checked to verify the following: 

(a) Air for combustion and ventilation is provided where 
required, in accordance with the provisions of Section 5.3. Where If 
existing facilities are not adequate, they shall be upgraded to Section 
5.3 specifications. 

[(b) unchanged] 
(c) The venting system is constructed and sized in accordance 

with the provisions of Chapter 7. Where If the existing venting system 
is not adequate, it shall be upgraded to comply with Chapter 7. [ROP 
54/Z223.1–141]  
 
 [5.1.3 through 5.1.5 unchanged] 
 
5.1.6* Protection of Gas Equipment from Fumes or Gases Other than 
Products of Combustion.  
Non-direct-vent type gGas appliances installed in beauty shops, barber 
shops, or other facilities where chemicals that generate corrosive or 
flammable products such as aerosol sprays are routinely used, shall be 
located in an equipment room separate or partitioned off from other 
areas with provisions for combustion and dilution air from outdoors. 
Exception: This requirement shall not apply to dDirect vent 
equipment shall be that is constructed and installed so all air for 
combustion is obtained from the outside atmosphere and all flue gases 
are discharged to the outside atmosphere in accordance with the 
appliance manufacturer’s installation instructions. [ROP 54/Z223.1–
142] 
 
5.1.7 Process Air. In addition to air needed for combustion in 
commercial or industrial processes, process air shall be provided as 
required for cooling of equipment or material, controlling dew point, 
heating, drying, oxidation, dilution, safety exhaust, odor control, air 
for compressors and for comfort and proper working conditions for 
personnel. [ROP 54/Z223.1–155] 
 
 [5.1.7 through 5.1.8 unchanged] 
 
5.1.9 Installation in Residential Garages. 

(a) Gas utilization equipment in residential garages or adjacent 
spaces not part of the living space of a dwelling unit that open to a 
residential garage shall be installed so that all burners and burner 
ignition devices are located not less than 18 in. (450 mm) above the 
floor unless listed as flammable vapor ignition resistant.  
 [(b) through (c) unchanged] [ROP 54/Z223.1–145], [ROP 
54/Z223.1–149] 
 
 [5.1.10 through 5.1.14 unchanged] 
 
5.1.15 Adequate Capacity of Piping. 

When additional gas utilization equipment is being connected to 
a gas piping system, the existing piping shall be checked to determine 
if it has adequate capacity. (See Section 2.4.) Where If inadequate, the 
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existing system shall be enlarged as necessary, or separate gas piping of 
adequate capacity shall be run from the point of delivery to the 
equipment. [ROP 54/Z223.1–152] 
 
 [5.1.16 through 5.1.17 unchanged] 
 

5.1.18 Venting of Gas Appliance Pressure Regulators. Venting of gas 
appliance pressure regulators shall comply with the following 
requirements:  
 [(a) through (f) unchanged] [ROP 54/Z223.1–153] 
 
5.1.19 Bleed Lines for Diaphragm-Type Valves. Bleed lines shall 
comply with the following requirements:  
 [(a) through (e) unchanged] [ROP 54/Z223.1–154] 
 
 [5.1.20 through 5.2.3 unchanged] 
 
5.3* Air for Combustion and Ventilation. 

5.3.1 General. 
(a) The provisions of Section 5.3 shall apply to gas utilization 

equipment installed in buildings that require air for combustion, 
ventilation, and dilution of flue gases. Air for combustion, ventilation, 
and dilution of flue gases for gas utilization equipment installed in 
buildings shall be obtained by application of one of the methods 
covered in 5.3.2, 5.3.3, 5.3.4, 5.3.5 or 5.3.6. Gas utilization equipment 
of other than natural draft and category I vented appliances shall be 
provided with combustion, ventilation and dilution air in accordance 
with the equipment manufacturer's instructions. Where infiltration 
does not provide the necessary air, outdoor air shall be introduced in 
accordance with methods covered in 5.3.3, 5.3.4, 5.3.5 and 5.3.6. 
[ROP 54/Z223.1–155] 
Exception No. 1: This provision shall not apply to direct vent appliances. Direct 
vent equipment that is constructed and installed so that all air for combustion 
is obtained directly from the outdoors and all flue gases are discharged to the 
outdoors. [ROP 54/Z223.1–143] 
Exception No. 2: Enclosed furnaces that incorporate an integral total enclosure 
and use only outdoor air for combustion and dilution of flue gases. [ROP 
54/Z223.1–156] 
Exception No. 2: Type 1 clothes dryers that are provided with makeup air in 
accordance with section 6.4.3. [ROP 54/Z223.1–157] 

(b) Equipment shall be located so as not to interfere with proper 
circulation of combustion, ventilation, and dilution air. Where normal 
infiltration does not provide the necessary air, outdoor air shall be 
introduced. 
(c) In addition to air needed for combustion, process air shall be 

provided as required for cooling of equipment or material, 
controlling dew point, heating, drying, oxidation, dilution, safety 
exhaust, odor control, and air for compressors. 

(d) In addition to air needed for combustion, air shall be supplied 
for ventilation, including all air required for comfort and proper 
working conditions for personnel. 

(e c) Where used, aA draft hood or a barometric draft regulator 
shall be installed in the same room or enclosure as the equipment 
served so as to prevent any difference in pressure between the hood or 
regulator and the combustion air supply. 

(f) Air for combustion, ventilation, and dilution of flue gases for gas 
utilization equipment vented by natural draft shall be obtained by 
application of one of the methods covered in 5.3.3, and 5.3.4. 
(g d) Air requirements for the operation of exhaust fans, kitchen 
ventilation systems, clothes dryers, and fireplaces shall be considered 
in determining the adequacy of a space to provide combustion air 
requirements. 
5.3.2* Indoor Combustion Air. The required volume of indoor air 
shall be determined in accordance with method (a) or (b). The total 
required volume shall be the sum of the required volume calculated 
for all appliances located within the space. Rooms communicating 
directly with the space in which the appliances are installed through 
openings not furnished with doors, and through combustion air 
openings sized and located in accordance with 5.3.2.1 are considered a 
part of the required volume. 

(a)* Standard Method: The minimum required volume shall be 50 
cubic feet per 1000 Btu/hour (4.8 m3/kW).  

(b) Known Air Infiltration Rate Method: Where the air infiltration rate 
of a structure is known, the minimum required volume shall be 
determined as follows:  
For appliances other than fan-assisted: Calculated using Equation 5.3.2 
(b) 1 but no smaller than 35 cubic feet per 1000 Btu/hour (3.4 
m3/kW). 
For fan-assisted appliances: Calculated using Equation 5.3.2 (b) 2 but 
no smaller than 25 cubic feet per 1000 Btu/hour (2.4 m3/kW). 
5.3.2.1* Indoor opening size and location. Openings used to connect 
indoor spaces shall be sized and located in accordance with the 
following.  
(1) Combining spaces on the same story. Each opening shall have a 

minimum free area of 1 in.2/1000 Btu/hr (220 mm2/kW) of the 
total input rating of all gas utilization equipment in the space, 
but not less than 100 in.2 (0.06 m2). One opening shall 
commence within 12 in. (300 mm) of the top, and one opening 
shall commence within 12 in. (300 mm) of the bottom, of the 
enclosure [see Figure A.5.3.2.1]. The minimum dimension of 
air openings shall be not less than 3 in. (80 mm). [ROP 
54/Z223.1–155] 

(2) Combining spaces in different stories. The volumes of spaces in 
different stories shall be considered as communicating spaces 
where such spaces are connected by one or more openings in 
doors or floors having a total minimum free area of 2 in.2/1000 
Btu/hr of total input rating of all gas utilization equipment. 
[ROP 54/Z223.1–165] 

5.3.2* Equipment Located in Unconfined Spaces. Equipment located 
in buildings of unusually tight construction (see Section 1.7) shall be 
provided with air for combustion, ventilation, and dilution of flue 
gases using the methods described in 5.3.3 (b) or 5.3.4. 
5.3.3 Equipment Located in Confined Spaces Outdoor Combustion 
Air. Outdoor combustion air shall be provided through opening(s) to 
the outdoors in accordance with methods (a) or (b). The minimum 
dimension of air openings shall not be less than 3 in. (80 mm).  

(a) *All Air from Inside the Building. The confined space shall be 
provided with two permanent openings communicating directly with 
other spaces of sufficient volume so that the combined volume of all 
spaces meets the criteria for an unconfined space. The total input of 
all gas utilization equipment installed in the combined spaces shall be 
used to determine the required minimum volume. Each opening shall 
have a minimum free area of 1 in.2/1000 Btu/hr (220 mm2/kW) of the 
total input rating of all gas utilization equipment in the confined 
space, but not less than 100 in.2 (0.06 m2). One opening shall 
commence within 12 in. (300 mm) of the top, and one opening shall 
commence within 12 in. (300 mm) of the bottom, of the enclosure 
[see Figure A. 5.3.3(a)]. The minimum dimension of air openings 
shall be not less than 3 in. (80 mm). 

 (b) All Air from Outdoors. The confined space shall communicate 
with the outdoors in accordance with methods 1 or 2. The minimum 
dimension of air openings shall not be less than 3 in. (80 mm). Where 
ducts are used, they shall be of the same cross-sectional area as the free 
area of the openings to which they connect. 
(a) Two permanent openings method:(1) Two permanent openings, one 

commencing within 12 in. (300 mm) of the top, and one 
commencing within 12 in. (300 mm) of the bottom, of the enclo-
sure shall be provided. The openings shall communicate directly, 
or by ducts, with the outdoors or spaces that freely communicate 
with the outdoors. 
1a.* Where directly communicating with the outdoors or where 

communicating to the outdoors through vertical ducts, each 
opening shall have a minimum free area of 1 in.2/4000 Btu/hr 
(550 mm2/kW) of total input rating of all equipment in the 
enclosure. [See Figures A. 5.3.3 (b)1a1 (a)1-1 and A. 5.3.3 
(b)1a2.(a)1-2] 

2b.* Where communicating with the outdoors through horizontal 
ducts, each opening shall have a minimum free area of 1 
in.2/2000 Btu/hr (1100 mm2/kW) of total input rating of all 
equipment in the enclosure. [See Figure A. 5.3.3 (b)1b.(a)2] [ROP 
54/Z223.1–155]  

 (b) One permanent opening method: (2)* One permanent opening, 
commencing within 12 in. (300 mm) of the top of the enclosure, 
shall be permitted where provided. Tthe equipment shall have has 
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clearances of at least 1 in. (25 mm) from the sides and back and 6 
in. (160 mm) from the front of the appliance. The opening shall 
directly communicate with the outdoors or shall communicate 
through a vertical or horizontal duct to the outdoors or spaces that 
freely communicate with the outdoors [see Figure A. 5.3.3 (b)2] and 
shall have a minimum free area of:  
a. 1 in.2/3000 Btu/hr (700 mm2/kW) of the total input rating of all 

equipment located in the enclosure, and 
b. Not less than the sum of the areas of all vent connectors in the 

confined space. [ROP 54/Z223.1–155], [ROP 54/Z223.1–167] 
 

5.3.4 Combination Indoor and Outdoor Combustion Air. The use of a 
combination of indoor and outdoor combustion air shall be in 
accordance with 1 through 3 [See example calculation in Appendix M]. 
(1) Indoor Openings: Where used, openings connecting the interior 

spaces shall comply with Section 5.3.2.1.  
(2) Outdoor Opening(s) Location. Outdoor opening(s) shall be 

located in accordance with Section 5.3.3.  
(3) Outdoor Opening(s) Size. The outdoor opening(s) size shall be 

calculated in accordance with the following: 
a. The ratio of interior spaces shall be the available volume of all 
communicating spaces divided by the required volume. 
b. The outdoor size reduction factor shall be 1 minus the ratio of 
interior spaces. 
c. The minimum size of outdoor opening(s) shall be the full size 
of outdoor opening(s) calculated in accordance with Section 5.3.3, 
multiplied by the reduction factor.  

(c) Combination of air from the indoor and from the outdoors. Where the 
building in which the fuel-burning appliances are located is not 
unusually tight construction and the communicating interior spaces 
containing the fuel-burning appliances comply with all of the 
requirements of Section 5.3.3(a), except the volumetric requirement 
of Section 5.3.3(a), required combustion and dilution air shall be 
obtained by opening the room to the outdoors utilizing a combination 
of indoor and outdoor air prorated in accordance with Section 
5.3.3(c)6. Openings connecting the interior spaces shall comply with 
Sections 5.3.3(a). The ratio of interior spaces shall comply with 
Section 5.3.3(c)5. The number, location and ratios of openings 
connecting the space with the outdoor air shall comply with the 
following (also see example calculation in Appendix L): 
(1) Number and Location of Openings. At least two openings shall 

be provided, one within 1 ft (305 mm) of the ceiling of the room 
and one within 1 ft (305 mm) of the floor. 

 (2) Ratio of Direct Openings. Where direct openings to the outdoors 
are provided in accordance with Section 5.3.3(b) method 1a, the 
ratio of direct openings shall be the sum of the net free areas of 
both direct openings to the outdoors, divided by the sum of the 
required areas for both such openings as determined in 
accordance with Section 5.3.3 (b) method 1a. 

(3) Ratio of Horizontal Openings. Where openings connected to the 
outdoors through horizontal ducts are provided in accordance 
with Section 5.3.3 (b) method 1b, the ratio of horizontal openings 
shall be the sum of the net free areas of both such openings, 
divided by the sum of the required areas for both such openings. 
as determined in accordance with Section 5.3.3 (b), method 1b. 

(4) Ratio of Vertical Openings. Where openings connected to the 
outdoors through vertical ducts are provided in accordance with 
Section 5.3.3 (b), method 1a, the ratio of vertical openings shall be 
the sum of the net free areas of both such openings, divided by the 
sum of the required areas for both such openings as determined 
in accordance with Section 5.3.3 (b), method 1a. 

(5) Ratio of Interior Spaces. The ratio of interior spaces shall be the 
available volume of all communicating spaces, divided by the 
required volume as determined in accordance with Section 
5.3.3(a). 

(6) Prorating of Indoor and Outdoor Air. In spaces that utilize a 
combination of indoor and outdoor air, the sum of the ratios of all 
direct openings, horizontal openings, vertical openings and 
interior spaces shall be equal or exceed 1. 

5.3.4 5.3.5 Specially Engineered Installations. The requirements of 
5.3.3. shall be permitted to be waived where special engineering 
approved by the authority having jurisdiction provides an adequate 

supply of air for combustion, ventilation, and dilution of flue gases. 
Engineered combustion air installations shall provide adequate supply 
of combustion, ventilation and dilution air and shall be approved by 
the authority having jurisdiction. . [ROP 54/Z223.1–155] 
 
5.3.6 Mechanical Combustion Air Supply. Where all combustion air is 
provided by a mechanical air supply system, the combustion air shall 
be supplied from outdoors at the minimum rate of 0.35 feet3/min per 
1,000Btu/hr (0.034 m3/min per kW for all appliances located within 
the space.  
5.3.6.1 Where exhaust fans are installed, additional air shall be 
provided to replace the exhausted air.  
5.3.6.2 Each of the appliances served shall be interlocked to the 
mechanical air supply system to prevent main burner operation where 
the mechanical air supply system is not in operation.  
5.3.6.3 Where combustion air is provided by the building's mechanical 
ventilation system, the system shall provide the specified combustion 
air rate in addition to the required ventilation air. [ROP 54/Z223.1–
172] 
 
5.3.7 5 Louvers and Grilles. In calculating free area in 5.3.3, tThe 
required size of openings for combustion, ventilation and dilution air 
shall be based on the net free area of each opening. Where If the free 
area through a design of louver or grille is known, it shall be used in 
calculating the size opening required to provide the free area 
specified. Where If the design and free area are not known, it shall be 
assumed that wood louvers will have 20–25 percent free area and 
metal louvers and grilles will have 60–75 percent free area. Non-
motorized lLouvers and grilles shall be fixed in the open position. 
Exception: Motorized lLouvers shall be interlocked with the 
equipment so they are proven in the full open position prior to main 
burner ignition and during main burner operation. Means shall be 
provided to prevent the main burner from igniting should the louver 
fail to open during burner startup and to shut down the main burner 
if the louvers close during burner operation. [ROP 54/Z223.1–155], 
[ROP 54/Z223.1–169], [ROP 54/Z223.1–171] 
 
5.3.6 8 Combustion Air Ducts. Combustion air ducts shall comply with 
the following: 
(1) Ducts shall be of galvanized steel or an equivalent corrosion-
resistant material. 
Exception: Within dwellings units, unobstructed stud and joist spaces shall not 
be prohibited from conveying combustion air, provided that not more than one 
fireblock is removed. 
(2) Ducts shall terminate in an unobstructed space, allowing free 
movement of combustion air to the appliances. 
(3) Ducts shall serve a single space. 
(4) Ducts shall not service both upper and lower combustion air 
openings where both such openings are used. The separation between 
ducts serving upper and lower combustion air openings shall be 
maintained to the source of combustion air. 
(5) Ducts shall not be screened where terminating in an attic space. 
(6) Horizontal upper combustion air ducts shall not slope downward 
toward the source of combustion air. . [ROP 54/Z223.1–155] 
(7) The remaining space surrounding a chimney liner, gas vent, 
special gas vent, or plastic piping installed within a masonry chimney 
flue shall not be used to supply combustion air. [ROP 54/Z223.1–211] 
 

Known Air Infiltration Rate Method Equations: 

Equation 5.3.2 (b) 1: 

Required Volume other 





≥

hrBtu

I

ACH

ft

/000,1

21 3

 

Equation 5.3.2 (b) 2: 

Required volume fan 





≥

hrBtu

I

ACH

ft fan

/000,1

15 3

 

Where:  

I other = All Appliances other than fan-assisted Input in Btu per hour 
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I fan = Fan Assisted Appliance Input in Btu per hour 
ACH = Air Change per Hour (Percent of volume of space exchanged per 
hour, expressed as a decimal) 
[ROP 54/Z223.1–155] 
 
5.4 Equipment on Roofs. 
5.4.1 General. 

(a) Gas utilization equipment on roofs shall be designed or 
enclosed so as to withstand climatic conditions in the area in which 
they are installed. Where If enclosures are provided, each enclosure 
shall permit easy entry and movement, shall be of reasonable height, 
and shall have at least a 30-in. (760-mm) clearance between the entire 
service access panel(s) of the equipment and the wall of the enclosure. 
[ROP 54/Z223.1–173] 
 [(b) through (c) unchanged] 
 
5.4.2 Installation of Equipment on Roofs. 
 [(a) unchanged] 

(b) Equipment shall be installed on a well-drained surface of the 
roof. At least 6 ft (1.8 m) of clearance shall be available between any 
part of the equipment and the edge of a roof or similar hazard, or 
rigidly fixed rails, or guards, parapets or other building structures at 
least 42 in. (1.1 m) in height shall be provided on the exposed side. 
Exception: Parapets or other building structures at least 42 in. (1.1 m) 
in height shall be permitted to be utilized in lieu of rails or guards. 
[ROP 54/Z223.1–174] 
 [(c) through (d) unchanged] 
 
5.4.3 Access to Equipment on Roofs. 

[(a) through (b) unchanged] 
(c) The inside means of access shall be a permanent, or fold-away, 

inside stairway or ladder, terminating in an enclosure, scuttle, or trap 
door. Such scuttles or trap doors shall be at least 22 in. × 24 in. (560 
mm × 610 mm) in size, shall open easily and safely under all 
conditions, especially snow, and shall be constructed so as to permit 
access from the roof side unless deliberately locked on the inside. 

At least 6 ft (1.8 m) of clearance shall be available between the 
access opening and the edge of the roof or similar hazard, or rigidly 
fixed rails or guards a minimum of at least 42 in. (1.1 m) in height 
shall be provided on the exposed side.; Where parapets or other 
building structures are utilized in lieu of guards or rails they shall be a 
minimum of at least 42 in. (1.1 m) in height shall be permitted to be 
utilized in lieu of guards or rails. [ROP 54/Z223.1–176] 
 [(d) unchanged] 
 
 [5.4.4 unchanged] 
 
5.5 Equipment Connections to Building Piping. 
5.5.1 Connecting Gas Equipment. Gas utilization equipment shall be 
connected to the building piping in compliance with 5.5.4 by one of 
the following: 
 [(1) through (3) unchanged] 

(4) CSST where installed in accordance with the manufacturer's 
instructions. 

 [(4) through (6) unchanged] [ROP 54/Z223.1–181] 
 
5.5.2 Use of Gas Hose Connectors. 

(a) Indoor. Indoor gas hose connectors shall be permitted to be 
used with only to connect laboratory, shop, and or ironing equipment 
that requiringes mobility during operation. An equipment shutoff 
valve shall be installed where the connector is attached to the building 
piping. The connector shall be of minimum length and shall not 
exceed 6 ft (1.8 m). The connector shall not be concealed and shall 
not extend from one room to another or pass through wall partitions, 
ceilings, or floors. 

(b) Outdoor. Outdoor gas hose connectors shall be are permitted 
to be used to connect portable outdoor gas-fired equipment. An 
equipment shutoff valve or a listed quick-disconnect device or a listed 
gas convenience outlet shall be installed where the connector is 
attached to the supply piping and in such a manner to prevent the 
accumulation of water or foreign matter. This connection shall only be 

made in the outdoor area where the equipment is to be used. [ROP 
54/Z223.1–183] 
 
5.5.3 Connection of Portable and Mobile Industrial Gas Equipment. 

(a) Where Pportable industrial gas utilization equipment or 
equipment requiring mobility or subject to vibration shall be 
permitted to be is connected to the building gas piping system by the 
use of a flexible hose, the hose shall be suitable and safe for the 
conditions under which it can be used. 

(b) Where Iindustrial gas utilization equipment requiring mobility 
shall be permitted to be is connected to the rigid piping by the use of 
swivel joints or couplings, the swivel joints or couplings shall be that 
are suitable for the service required. Where swivel joints or couplings 
are used, and only the minimum number required shall be installed. 

(c) Where Iindustrial gas utilization equipment subject to 
vibration shall be permitted to be is connected to the building piping 
system by the use of all metal flexible connectors, the connectors shall 
be suitable for the service required. [ROP 54/Z223.1–185] 
 [(d) unchanged] 
 
 [5.5.4 unchanged] 
 
5.5.5 Quick-Disconnect Devices. Quick disconnect devices Gas 
utilization equipment used to connectors shall be permitted to be 
connected equipment to the building piping shall be by means of a 
listed. quick-disconnect device and, Wwhere installed indoors, an 
approved manual shutoff valve with a nondisplaceable valve member 
shall be installed upstream of the quick-disconnect device. [ROP 
54/Z223.1–190] 
 
 [5.5.6 unchanged] 
 
5.5.7 Sediment Trap. If Where a sediment trap is not incorporated as a 
part of the gas utilization equipment, a sediment trap shall be installed 
as close to the inlet of the equipment as practical at the time of 
equipment installation. The sediment trap shall be either a tee fitting 
with a capped nipple in the bottom outlet as illustrated in Figure 5.5.7 
or other device recognized as an effective sediment trap. Illuminating 
appliances, ranges, clothes dryers, decorative vented appliances for 
installation in vented fireplaces, gas fireplaces, and outdoor grills shall 
not be required to be so equipped. [ROP 54/Z223.1–173] 
 
 [Figure 5.5.7 unchanged] 
 [5.5.8 through 5.7.2 unchanged] 
 

Chapter 8 Installation of Specific Equipment 
 
6.1 General. 

[(a) unchanged] 
(b)* Gas utilization equipment shall not be installed so its 

combustion, ventilation, and dilution air are obtained only from a 
bedroom or bathroom unless the bedroom or bathroom has the 
required volume in accordance with is an unconfined space. (See 
Section 5.3.2 and Section 1.7, Definitions.). [ROP 54/Z223.1–155] 

(c) Where the room size in comparison with the size of the 
equipment is to be calculated, the total volume of the appliance is 
determined from exterior dimensions and is to include fan 
compartments and burner vestibules, where used. Where the actual 
ceiling height of a room is greater than 8 ft (2.4 m), the volume of the 
room is figured on the basis of a ceiling height of 8 ft (2.4 m). [ROP 
54/Z223.1–193] 
 
 [6.2 through 6.2.2 unchanged] 
 
6.2.3 Clearances for Indoor Installation. The installation of air-
conditioning equipment shall comply with the following requirements: 
[ROP 54/Z223.1–196] 

[(a) through (d) unchanged] 
(e) Where the furnace plenum is adjacent to plaster on metal lath 

or noncombustible material attached to combustible material, the 
clearance shall be measured to the surface of the plaster or other 
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noncombustible finish where the clearance specified is 2 in. (50 mm) 
or less. 

(f) Listed air-conditioning equipment shall have the clearance 
from supply ducts within 3 ft (0.9m) of the furnace plenum be not less 
than that specified from the furnace plenum. No clearance is 
necessary beyond this distance. [ROP 54/Z223.1–195] 
 
Table 6.2.3(a) Clearances to Combustible Material for Unlisted 
Furnaces, Boilers and Air Conditioners Installed in Rooms That Are 
Large in Comparison With Size of Equipment 
Revise column heading as follows: 
Above and  
Sides of 
Furnace Plenum  
[ROP 54/Z223.1–195] 
 [Remainder of Table 6.2.3(a) unchanged] 
 
Table 6.2.3(b) Reduction of Clearances with Specified Forms of 
Protection 
Notes:  
 [1 through 5 unchanged] 
6. If Where a wall protector is mounted on a single flat wall away from 
corners it shall have a minimum 1-in (25-mm) air gap., To provide 
adequate air circulation, shall be permitted to be provided by leaving 
only the bottom and top edges, or only the side and top edges, or all 
edges shall be left open with at least a 1-in. (25-mm) air gap. 
 [7 through 10 unchanged] 
11. Listed single-wall connectors shall be permitted to be installed in 
accordance with the terms of their listing and the manufacturer's 
instructions. [ROP 54/Z223.1–197] 
 [Remainder of table unchanged] 
 
 [6.2.4 unchanged] 
 
6.2.5 Furnace Plenums and Air Ducts. A furnace plenum supplied as a 
part of the air-conditioning equipment shall be installed in 
accordance with the manufacturer's instructions. Where a furnace 
plenum is not supplied with the equipment, any fabrication and 
installation instructions provided by the manufacturer shall be 
followed. The method of connecting supply and return ducts shall 
facilitate proper circulation of air. [ROP 54/Z223.1–195] 
 
 [6.2.6 through 6.2.7 unchanged] 
 
6.3 Central Heating Boilers and Furnaces. 
6.3.1 Location. Central heating furnace and low-pressure boiler 
installations in bedrooms or bathrooms shall comply with one of the 
following:  
(1) Central heating furnaces and low-pressure boilers shall be 

installed in a closet located in the bedroom or bathroom, the 
closet shall have a weather-stripped solid door with a self-closing 
devise, and all combustion air shall be obtained from the 
outdoors. 

(2) Central heating furnaces and low-pressure boilers shall be of the 
direct vent type. [ROP 54/Z223.1–194] 

 
6.3.1 6.3.2Clearance. 
 [(a) through (e) unchanged] 

(f) Where the furnace plenum is adjacent to plaster on metal lath 
or noncombustible material attached to combustible material, the 
clearance shall be measured to the surface of the plaster or other 
noncombustible finish where the clearance specified is 2 in. (50 mm) 
or less. 

[(g) unchanged] 
(h) Listed central heating furnaces shall have the clearance from 

supply ducts within 3 ft (0.9 m)of the furnace plenum be not less than 
that specified from the furnace plenum. No clearance is necessary 
beyond this distance. 

(i) Unlisted central heating furnace with temperature limit 
controls that cannot be set higher than 250oF (121oC) shall have the 
clearance from supply duct with 6 ft (1.8 m) of the furnace plenum be 

not less than 6 in. (150 mm). No clearance is necessary beyond this 
distance. 

(j) Central heating furnaces other than those listed in 6.3.1 (h) or 
(i) shall have clearances from the supply ducts of not less than 18 in 
(0.46 m) from the furnace plenum for the first 3 ft (0.9 m), then 6 in. 
(150 mm) for the next 3 ft (0.9 m) and 1 in. (25 mm) beyond 6 ft (1.8 
m). [ROP 54/Z223.1–195] 
 
 [6.3.2 through 6.3.5 unchanged] 
 
6.3.6 Furnace Plenums and Air Ducts. 

(a) Furnace pPlenums and air ducts shall be installed in 
accordance with NFPA 90A, Standard for the Installation of Air 
Conditioning and Ventilating Systems, or NFPA 90B, Standard for the 
Installation of Warm Air Heating and Air Conditioning Systems. 

(b) A furnace plenum supplied as a part of a furnace shall be 
installed in accordance with the manufacturer's instructions. 

(c) *Where a furnace plenum is not supplied with the furnace, 
any fabrication and installation instructions provided by the 
manufacturer shall be followed. The method of connecting supply and 
return ducts shall facilitate proper circulation of air.  
 [(d) unchanged] [ROP 54/Z223.1–195] 
 
6.3.7 Refrigeration Coils. The installation of refrigeration coils shall 
comply with the following requirements: 
 [(a) through (d) unchanged] [ROP 54/Z223.1–201] 
 
 [6.3.8 unchanged] 
 
6.4 Clothes Dryers. 
6.4.1 Clearance. The installation of clothes dryers shall comply with 
the following requirements: [ROP 54/Z223.1–203] 
(a) Listed Type 1 clothes dryers shall be installed with a minimum 
clearance of 6 in. (150 mm) from adjacent combustible material., 
except that Cclothes dryers listed for installation at reduced lesser 
clearances shall be permitted to be installed in accordance with their 
listing. Type 1 clothes dryers installed in closets shall be specifically 
listed for such installation.  

[(b) through (c) unchanged] [ROP 54/Z223.1–204] 
 
 [6.4.2 through 6.4.3 unchanged] 
 
6.4.4 Exhaust Ducts for Type 1 Clothes Dryers. 

[(a) through (b) unchanged] 
(c) Exhaust ducts shall be constructed of rigid metallic material. 

Transition ducts used to connect the dryer to the exhaust duct shall be 
listed for that application or installed in accordance with the clothes 
dryer manufacturer's installation instructions. [ROP 54/Z223.1–208] 
 
6.4.5 Exhaust Ducts for Type 2 Clothes Dryers. 

[(a) through (c) unchanged] 
(d) Exhaust ducts for Type 2 clothes dryers shall have a be 

installed with a minimum clearance of at least 6 in. (150 mm) to from 
adjacent combustible material. Exception: Where eExhaust ducts for 
Type 2 clothes dryers shall be permitted to be are installed with 
reduced clearances, to the adjacent combustible material, shall be 
provided the combustible material is protected in accordance with as 
described in Table 6.2.3(b). 

[(e) through (f) unchanged] [ROP 54/Z223.1–210] 
 
 [6.4.6 through 6.5 unchanged] 
 
6.6 Decorative Appliances for Installation in Vented Fireplaces. 
6.6.1* Prohibited Installations. Decorative appliances for installation 
in vented fireplaces shall not be installed in bathrooms or bedrooms 
unless the appliance is listed and the bedroom or bathroom has the 
required volume in accordance with is an unconfined space. (See 
Section 5.3.2 and Section 1.7.) [ROP 54/Z223.1–155] 
 
6.6.2 Installation. A decorative appliance for installation in a vented 
fireplace shall be installed only in a vented fireplace having a working 
chimney flue and constructed of noncombustible materials. These 
appliances shall not be thermostatically controlled. 
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(1) A listed decorative appliance for installation in a vented fireplace 
shall be installed in accordance with its listing and the 
manufacturer's instructions. 

(2) A decorative appliance for installation in a vented fireplace where 
installed in a manufactured home shall be listed for installation in 
manufactured homes. The appliance shall have its burner/grate 
assembly permanently attached to the fireplace. 

(2) (3) An unlisted decorative appliance for installation in a vented 
fireplace shall be installed in a fireplace having a permanent free 
opening, based on appliance input rating and chimney height, 
equal to or greater than that specified in Table 6.6.2. [ROP 
54/Z223.1–212]  

 
 [6.6.3 unchanged] 
 
6.7 Gas Fireplaces, Vented 
6.7.1* Prohibited Installations. Vented gas fireplaces shall not be 
installed in bathrooms or bedrooms unless the appliance is listed and 
the bedroom or bathroom has the required volume in accordance 
with is an unconfined space. (See Section 5.3.2 and Section 1.7.) 
Exception: Direct-vent gas fireplaces. [ROP 54/Z223.1–155] 
 
6.7.2 Installation. The installation of vented gas fireplaces shall comply 
with the following requirements: [ROP 54/Z223.1–215] 

(a) Listed vented gas fireplaces shall be installed in accordance 
with their listing and the manufacturers’ instructions. and where They 
shall be permitted to be installed in or attached to combustible 
material shall be specifically where so listed for such installation. 

(b) Unlisted vented gas fireplaces shall not be installed in or 
attached to combustible material. They shall have a clearance at the 
sides and rear of not less than 18 in. (460 mm). Combustible floors 
under unlisted vented gas fireplaces shall be protected in an approved 
manner. Unlisted appliances of other than the direct vent type shall be 
equipped with a draft hood and shall be properly vented in 
accordance with Chapter 7. Exception: Appliances that use that make 
use of metal, asbestos, or ceramic material to direct radiation to the 
front of the appliance shall have a clearance of 36 in. (910 mm) in 
front and, if constructed with a double back of metal or ceramic, shall 
be permitted to be installed with a minimum clearance of 18 in. (460 
mm) at the sides and 12 in. (300 mm) at the rear.  

[(c) through (d) unchanged] [ROP 54/Z223.1–214] 
 
 [6.7.3 unchanged] 
 
REVIWER NOTES:  
1. Sections 6.8 and 6.9 are to be replaced in their entirely with the 
following new 6.8 and 6.9. Underlining has been omitted for clarity.  
2. The revisions have been based on the following actions: 

ROP Sequence Numbers Revision 
[ROP 54/Z223.1–216] Main rewrite of sections 6.8 and 6.9. 

[ROP 54/Z223.1–218] Editorial change to replace “if” with 
“where” in 6.8. 

[ROP 54/Z223.1–220] Editorial changes, 6.8.7 (b) 
[ROP 54/Z223.1–222] Lead in sentence, 6.9.3 

[ROP 54/Z223.1–225] Editorial change to replace “if” with 
“where” in 6.9. 

[ROP 54/Z223.1–226] Editorial changes, 6.9.7 (b) 
 
6.8 Non-Recirculating Direct Gas-Fired Industrial Air Heaters. 
6.8.1 Application. Direct gas-fired industrial air heaters of the non-
recirculating type shall be designed certified to be in compliance with 
the Standard for Non-Recirculating Direct Gas-Fired Industrial Air 
Heaters, ANSI Z83.4/CSA 3.7-M99. Unlisted direct gas fined industrial 
air heaters of the non recirculating type shall not be installed.  
6.8.2 Prohibited Installations. 

(a) Non-recirculating direct gas-fired industrial air heaters shall 
not serve any area containing sleeping quarters. 

(b) Non-recirculating direct gas-fired industrial air heaters shall 
not recirculate room air. 
6.8.3 Installation. Installation of direct gas-fired industrial air heaters 
shall comply with the following requirements: 

(a) Non-recirculating direct gas-fired industrial air heaters shall be 
installed in accordance with the manufacturer's instructions. 

(b) Non-recirculating direct gas-fired industrial air heaters shall be 
installed only in industrial or commercial occupancies. 

(c) Non-recirculating direct gas-fired industrial air heaters shall be 
permitted to provide fresh air ventilation. 

(d) Non-recirculating direct gas-fired industrial air heaters shall be 
provided with access for removal of burners; replacement of motors, 
controls, filters and other working parts; and for adjustment and 
lubrication of parts requiring maintenance. 
6.8.4 Clearance from Combustible Materials. Non-recirculating direct 
gas-fired industrial air heaters shall be installed with a clearance from 
combustible materials of not less than that shown on the rating plate 
and the manufacturer's instructions. 
6.8.5 Air Supply. All air to the non-recirculating direct gas-fired 
industrial air heater shall be ducted directly from outdoors. Where 
outside air dampers or closing louvers are used, they shall be verified 
to be in the open position prior to main burner operation. 
6.8.6 Atmospheric Vents or Gas Reliefs or Bleeds. Non-recirculating 
direct gas-fired industrial air heaters with valve train components 
equipped with atmospheric vents, gas reliefs or bleeds shall have their 
vent lines, gas reliefs or bleeds lead to a safe point outdoors. 

Means shall be employed on these lines to prevent water from 
entering and to prevent blockage from insects and foreign matter. An 
atmospheric vent line shall not be required to be provided on a valve 
train component equipped with a listed vent limiter. 
6.8.7 Relief Openings. The design of the installation shall include 
adequate provisions to permit the non-recirculating direct gas-fired 
industrial air heater to operate at its rated airflow without over-
pressurizing the space served by the heater by taking into account the 
structure's designed infiltration rate, properly designed relief 
openings or an interlocked powered exhaust system, or a combination 
of these methods. 

(a) The structure's designed infiltration rate and the size of relief 
opening(s) shall be determined by approved engineering methods. 

(b) Louver or counterbalanced gravity damper relief openings 
shall be permitted. Where motorized dampers or closeable louvers are 
used they shall be proved to be in their open position prior to main 
burner operation. 
6.8.8 Purging. Inlet ducting, when used, shall be purged with at least 
four air changes prior to an ignition attempt. 
 
6.9 Recirculating Direct Gas-Fired Industrial Air Heaters. 
6.9.1 Application. Direct gas-fired industrial air heaters of the 
recirculating type shall be designed certified to be in compliance with 
the Standard for Recirculating Direct Gas-Fired Industrial Air Heaters, 
ANSI Z83.18. Unlisted direct gas-fired industrial air heaters of the 
recirculating type shall not be installed. 
6.9.2 Prohibited Installations.  

(a) Recirculating direct gas-fired industrial air heaters shall not 
serve any area containing sleeping quarters. 

(b) Recirculating direct gas-fired industrial air heaters shall not 
recirculate room air in buildings that contain flammable solids, 
liquids, or gases, explosive materials, or substances that can become 
toxic when exposed to flame or heat.  
6.9.3 Installation. Installation of direct gas-fired industrial air heaters 
shall comply with the following requirements:  

(a) Recirculating direct gas-fired industrial air heaters shall be 
installed in accordance with the manufacturer's instructions. 

(b) Recirculating direct gas-fired industrial air heaters shall be 
installed only in industrial or commercial occupancies. 

(c) Recirculating direct gas-fired industrial air heaters shall be 
permitted to provide fresh air ventilation only for the amount that 
exceeds the minimum ventilation air specified on the heater's rating 
plate to maintain the combustion level created by the heater in the 
space being served by the heater below 25 ppm for carbon monoxide, 
3 ppm for nitrogen dioxide and 5000 ppm for carbon dioxide. Where 
gas-powered fork trucks or other fossil fueled equipment are utilized 
in the conditioned space, additional ventilation requirements for the 
facility must be addressed separately. 

(d) Recirculating Direct Gas-Fired Industrial Air Heaters shall be 
provided with access for removal of burners; replacement of motors, 
controls, filters and other working parts; and for adjustment and 
lubrication of parts requiring maintenance. 
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6.9.4 Clearance from Combustible Materials. Recirculating direct gas-
fired industrial air heaters shall be installed with a clearance from 
combustible materials of not less than that shown on the rating plate 
and the manufacturer's instructions. 
6.9.5 Air Supply. Ventilation air to the recirculating direct gas-fired 
industrial air heater shall be ducted directly from outdoors. Air to the 
recirculating direct gas-fired industrial air heater in excess of the 
minimum ventilation air specified on the heater's rating plate shall be 
taken from the building, ducted directly from outdoors, or a 
combination of both. Where outside air dampers or closing louvers 
are used, they shall be verified to be in the open position prior to main 
burner operation. 
6.9.6 Atmospheric Vents or Gas Reliefs or Bleeds. Recirculating direct 
gas-fired industrial air heaters with valve train components equipped 
with atmospheric vents, gas reliefs or bleeds shall have their vent lines, 
gas reliefs or bleeds lead to a safe point outdoors. 
Means shall be employed on these lines to prevent water from 
entering and to prevent blockage from insects and foreign matter. An 
atmospheric vent line shall not be required to be provided on a valve 
train component equipped with a listed vent limiter. 
6.9.7 Relief Openings. The design of the installation shall include 
adequate provisions to permit the recirculating direct gas-fired 
industrial air heater to operate at its rated airflow without over-
pressurizing the space served by the heater by taking into account the 
structure's designed infiltration rate, properly designed relief 
openings or an interlocked powered exhaust system, or a combination 
of these methods. 

(a) The structure's designed infiltration rate and the size of relief 
opening(s) shall be determined by approved engineering methods. 

(b) Louver or counterbalanced gravity relief openings shall be 
permitted. Where motorized dampers or closeable louvers are used 
they shall be proved to be in their open position prior to main burner 
operation. 
6.9.8 Purging. Inlet ducting, when used, shall be purged with at least 
four air changes prior to an ignition attempt.  
 
6.10 Duct Furnaces. 
6.10.1 Clearances. The installation of duct furnaces shall comply with 
the following clearance requirements: [ROP 54/Z223.1–227] 

(a) Listed duct furnaces shall be installed with clearances of at 
least 6 in. (150 mm) between adjacent walls, ceilings, and floors of 
combustible material and the furnace draft hood. except that 
Ffurnaces listed for installation at lesser clearances shall be permitted 
to be installed in accordance with their listings. In no case shall the 
clearance be such as to interfere with combustion air and accessibility. 
(See 5.2.1 and Section 5.3.) 

[(b) unchanged] [ROP 54/Z223.1–228] 
 

[6.10.2 through 6.10.5 unchanged] 
 
6.10.6 Duct Furnaces Used with Refrigeration Systems. 

[(a) through (c) unchanged] 
(d) Duct furnaces shall be permitted to be installed downstream 

from evaporative coolers or air washers if the heating element is made 
of corrosion-resistant material. Where a duct furnace is installed 
downstream of an evaporative cooler or air washer the heat exchanger 
shall be constructed of corrosion-resistant materials. Stainless steel, 
ceramic-coated steel, and an aluminum-coated steel in which the bond 
between the steel and the aluminum is an iron-aluminum alloy are 
considered to be corrosion resistant. Air washers operating with 
chilled water that deliver air below the dew point of the ambient air at 
the equipment are considered as refrigeration systems. [ROP 
54/Z223.1–231] 
 
 [6.10.7 unchanged] 
 
6.11 Floor Furnaces. 
6.11.1 Installation. The installation of floor furnaces shall comply with 
the following requirements: [ROP 54/Z223.1–232] 

(a) Listed floor furnaces shall be permitted to be installed in 
accordance with their listing and the manufacturers’ instructions.  

[(b) through (c) unchanged] [ROP 54/Z223.1–233] 

 
 [6.11.2 through 6.11.3 unchanged] 
 
6.11.4 Placement. The following provisions apply to furnaces that 
serve one story. 

[(a) unchanged] 
(b) Walls and Corners. The register of a floor furnace with a 

horizontal warm air outlet shall not be placed closer than 6 in. (150 
mm) from to the nearest wall. A distance of at least 18 in. (460 mm) 
from two adjoining sides of the floor furnace register to walls shall be 
provided to eliminate the necessity of occupants walking over the 
warm air discharge. The remaining sides shall be permitted to be 
placed a minimum of not closer than 6 in. (150 mm) from to a wall. 
Wall-register models shall not be placed closer than 6 in. (150 mm) to 
a corner.  

[(c) unchanged] [ROP 54/Z223.1–235] 
 
 [6.11.5 through 6.11.6 unchanged] 
 
6.11.7 Clearance. The lowest portion of the floor furnace shall have at 
least a 6-in. (150-mm) clearance from the general ground level. A 
reduced clearance to a minimum of 2 in. (50 mm) is permitted 
provided the lower 6-in. (150-mm) portion of the floor furnace is 
sealed by the manufacturer to prevent entrance of water. Where these 
clearances are not present, the ground below and to the sides shall be 
excavated to form a “basin-like” pit under the furnace so that the 
required clearance is provided beneath the lowest portion of the 
furnace. A 12-in. (300-mm) clearance shall be provided on all sides 
except the control side, which shall have an 18-in. (460-mm) 
clearance. 
Exception: Where the lower 6-in. (150-mm) portion of the floor furnace is sealed 
by the manufacturer to prevent entrance of water, the clearance shall be 
permitted to be reduced to not less than 2 in. (50 mm). [ROP 54/Z223.1–
236] 
 
 [6.11.8 through 6.11.12 unchanged] 
 
6.12 Food Service Equipment, Floor Mounted. 
6.12.1 Clearance for Listed Equipment. Listed floor-mounted food 
service equipment, such as ranges for hotels and restaurants, deep fat 
fryers, unit broilers, gas-fired kettles, steam cookers, steam generators, 
and baking and roasting ovens, shall be installed at least 6 in. (150 
mm) from combustible material except that at least a 2-in. (50-mm) 
clearance shall be maintained between a draft hood and combustible 
material. Floor-mounted food service equipment listed for installation 
at lesser clearances shall be permitted to be installed in accordance 
with its listing and the manufacturer’s instructions. Equipment 
designed and marked “For use only in noncombustible locations” shall 
not be installed elsewhere. [ROP 54/Z223.1–237] 
 
6.12.2 Clearance for Unlisted Equipment. Unlisted floor-mounted 
food service equipment shall be installed to provide a clearance to 
combustible material of not less than 18 in. (460 mm) at from the 
sides and rear of the equipment and from the vent connector and not 
less than 48 in. (1.2 m) above cooking tops and at the front of the 
equipment. 

Clearances for unlisted equipment installed in partially enclosed 
areas such as alcoves shall not be reduced. 

Reduced clearances for unlisted equipment installed in rooms 
that are not partially enclosed shall be in accordance with one of the 
following: 
(1) Exception No. 1:Unlisted floor-mounted food service 

equipment shall be permitted to be installed in rooms, but not 
in partially enclosed areas such as alcoves, with reduced 
clearances to combustible material provided tThe combustible 
material or the equipment is protected as described in Table 
6.2.3(b). 

(2) Exception No. 2: Unlisted floor-mounted food service 
equipment shall be permitted to be installed in rooms, but not 
in partially enclosed areas such as alcoves, sShall be a minimum 
with reduced clearance of 6 in. (150 mm) to combustible 
material provided the wall or combustible material is protected 
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by sheet metal not less than 0.0152 in. (0.4 mm) thick, fastened 
with noncombustible spacers that are spaced at not less than 2-ft 
(0.6-m) vertical and horizontal intervals to provide a clearance 
of 11/2 in. (38 mm) from such wall or material. Such 
protection shall extend at least 12 in. (300 mm) beyond the 
back, side, top, or any other part of the equipment, and the 
space between the sheet metal and wall or combustible material 
shall be open on both sides and top and bottom to permit 
circulation of air. [ROP 54/Z223.1–238] 

 
 [6.12.3 through 6.13.1 unchanged] 
 
6.13.2 Clearance for Listed Appliances. Listed food service counter 
appliances such as hot plates and griddles, food and dish warmers, and 
coffee brewers and urns, where installed on combustible surfaces, shall 
be set on their own bases or legs and shall be installed with a 
minimum horizontal clearance of 6 in. (150 mm) from combustible 
material, except that at least a 2-in. (50-mm) clearance shall be 
maintained between a draft hood and combustible material. Food 
service counter appliances listed for installation at lesser clearances 
shall be permitted to be installed in accordance with their listing and 
the manufacturers’ instructions. [ROP 54/Z223.1–240] 
 
6.13.3 Clearance for Unlisted Appliances. Unlisted food service hot 
plates and griddles shall be installed with a horizontal clearance from 
combustible material of not less than 18 in. (460 mm). Unlisted gas 
food service counter appliances, including coffee brewers and urns, 
waffle bakers, and hot water immersion sterilizes, shall be installed 
with a horizontal clearance from combustible material of not less than 
12 in. (300 mm). Reduced clearances for gGas food service counter 
appliances shall be permitted to be installed with reduced clearances 
to combustible material shall be in accordance with provided as 
described in Table 6.2.3(b). Unlisted food and dish warmers shall be 
installed with a horizontal clearance from combustible material of not 
less than 6 in. (150 mm). [ROP 54/Z223.1–241] 
 
 [6.13.4 through 6.14 unchanged] 
 
6.15 Household Cooking Appliances. 
6.15.1 Floor-Mounted Units. 

(a) Clearance from Combustible Material. The clearances specified as 
follows shall not interfere with combustion air, accessibility for 
operation, and servicing. 
(1) Listed floor-mounted household cooking appliances, where 

installed on combustible floors, shall be set on their own bases 
or legs and shall be installed in accordance with their listing and 
the manufacturers’ instructions. 

(2) Exception No. 1: Listed household cooking appliances with 
listed gas room heater sections shall be installed so that the 
warm air discharge side shall have a minimum clearance of 18 
in. (460 mm) from adjacent combustible material. A minimum 
clearance of 36 in. (910 mm) shall be provided between the top 
of the heater section and the bottom of cabinets. 

(3) Exception No. 2: Listed hHousehold cooking appliances that 
include a solid or liquid fuel burning section shall be spaced 
from combustible material and otherwise installed in 
accordance with the standards applying to the supplementary 
fuel section of the appliance. 

(2 4) Unlisted floor-mounted household cooking appliances shall be 
installed with at least 6 in. (150 mm) clearance at the back and 
sides to combustible material. Combustible floors under 
unlisted appliances shall be protected in an approved manner. 

(b) Vertical Clearance above Cooking Top. Household cooking 
appliances shall have a vertical clearance above the cooking top of not 
less than 30 in. (760 mm) to combustible material or metal cabinets. A 
minimum clearance of 24 in. (610 mm) is permitted when one of the 
following is installed: 
Exception: The clearance shall be permitted to be reduced to not less 
than 24 in. (610 mm)as follows: 
(a1) The underside of the combustible material or metal cabinet 

above the cooking top is protected with not less than 1/4-in. (6.4-

mm) insulating millboard covered with sheet metal not less 
than 0.0122 in. (0.3 mm) thick., or 

(b2) A metal ventilating hood of sheet metal not less than 0.0122 in. 
(0.3 mm) thick is installed above the cooking top with a 
clearance of not less than 1/4 in. (6.4 mm) between the hood 
and the underside of the combustible material or metal cabinet, 
and the hood is at least as wide as the appliance and is centered 
over the appliance. 

(c3) A listed cooking appliance or microwave oven is installed over a 
listed cooking appliance and will conform to the terms of the 
upper appliance’s listing and the manufacturers’ instructions. 
[ROP 54/Z223.1–244] 

 
6.15.2 Built-In Units. 

(a) Installation. Listed built-in household cooking appliances shall 
be installed in accordance with their listing and the manufacturer's 
instructions. Listed built-in household cooking appliances shall be 
permitted to be installed in combustible material unless otherwise 
marked. 

(b) Vertical Clearance. Built-in top (or surface) cooking appliances 
shall have a vertical clearance above the cooking top of not less than 
30 in. (760 mm) to combustible material or metal cabinets. A 
minimum clearance of 24 in. (610 mm) is permitted when one of the 
following is installed: 
Exception: The clearance shall be permitted to be reduced to not less 
than 24 in. (610 mm) as follows: 
(a1) The underside of the combustible material or metal cabinet 

above the cooking top is protected with not less than 1/4-in. (6.4-
mm) insulating millboard covered with sheet metal not less 
than 0.0122 in. (0.3 mm) thick. , or 

(b2) A metal ventilating hood of sheet metal not less than 0.0122 in. 
(0.3 mm) thick is installed above the cooking top with a 
clearance of not less than 1/4 in. (6.4 mm) between the hood 
and the underside of the combustible material or metal cabinet, 
and the hood is at least as wide as the appliance and is centered 
over the appliance. 

(c3) A listed cooking appliance or microwave oven is installed over a 
listed cooking appliance and will conform to the terms of the 
upper appliance’s listing and the manufacturer’s instructions.  

[(c) through (d) unchanged] [ROP 54/Z223.1–246] 
 
 [6.16 through 6.16.1 unchanged] 
 
6.16.2 Clearances for Unlisted Appliances. 

[(a) unchanged] 
(b) Open-Flame Type.  

(1) Unlisted open-flame illuminating appliances installed outdoors 
shall have clearances from combustible material not less than 
that specified in Table 6.16.2(b)1.. The distance from ground 
level to the base of the burner shall be at least a minimum of 7 
ft (2 m) where installed within 2 ft (0.6 m) of walkways. Lesser 
clearances shall be permitted to be used where acceptable to 
the authority having jurisdiction. [ROP 54/Z223.1–248] 

 
 [6.16.3 through 6.16.4 unchanged] 
 
6.16.5 Gas Appliance Pressure Regulators. 
Where a gas appliance pressure regulator is not supplied with an 
illuminating appliance and the service line is not equipped with a 
service pressure regulator, an appliance pressure regulator shall be 
installed in the line to the illuminating appliance. For multiple 
installations, one regulator of adequate capacity shall be permitted to 
be used to serve more than one illuminating appliance. [ROP 
54/Z223.1–249] 
 
 [6.17 unchanged] 
 
REVIEWER NOTE. Delete 6.18 Domestic Incinerators in its entirity 
without replacement, full section stirkeout is not shown.  [ROP 
54/Z223.1–250] 

6.18 Incinerators, Domestic. 
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 [6.19 through 6.19.1 unchanged] 
 
6.19.2 Clearance. The installation of infrared heaters shall comply with 
the following clearance requirements:  
 [(a) through (c) unchanged] [ROP 54/Z223.1–254] 
 
 [6.19.3 through 6.22.1 unchanged] 
 
6.22.2 Clearance. The installation of pool heaters shall comply with 
the following requirements:  

[(a) through (c) unchanged] [ROP 54/Z223.1–257] 
 
 [6.22.3 unchanged] 
 
6.22.4 Bypass Valves. If Where an integral bypass system is not 
provided as a part of the pool heater, a bypass line and valve shall be 
installed between the inlet and outlet piping for use in adjusting the 
flow of water through the heater. [ROP 54/Z223.1–259] 
 
 [6.22.5 unchanged] 
 
6.23 Refrigerators. 
6.23.1 Clearance. Refrigerators shall be provided with clearances for 
ventilation at the top and back in accordance with the manufacturers’ 
instructions. If Where such instructions are not available, at least 2 in. 
(50 mm) shall be provided between the back of the refrigerator and 
the wall and at least 12 in. (300 mm) above the top. 
6.23.2 Venting or Ventilating Kits Approved for Use with a 
Refrigerator. If Where an accessory kit is used for conveying air for 
burner combustion or unit cooling to the refrigerator from areas 
outside the room in which it is located, or for conveying combustion 
products diluted with air containing waste heat from the refrigerator 
to areas outside the room in which it is located, the kit shall be 
installed in accordance with the refrigerator manufacturer’s 
instructions. [ROP 54/Z223.1–259] 
 
6.24 Room Heaters. 
6.24.1 Primary Heat Source. Unvented heaters shall not be used as the 
primary heat source for a dwelling. [ROP 54/Z223.1–260] 
 
6.24.12* Prohibited Installations. Unvented room heaters shall not be 
installed in bathrooms or bedrooms. 
Exception No. 1: Where approved by the authority having jurisdiction, one 
listed wall-mounted unvented room heater equipped with an oxygen depletion 
safety shutoff system shall be permitted to be installed in a bathroom provided 
that the input rating shall not exceed 6,000 Btu/hr (1760 W/hr) and 
combustion and ventilation air is provided as specified in 6.1(b). 
Exception No. 2: Where approved by the authority having jurisdiction, one 
listed wall-mounted unvented room heater equipped with an oxygen depletion 
safety shutoff system shall be permitted to be installed in a bedroom provided 
that the input rating shall not exceed 10,000 Btu/hr (2930 W/hr) and 
combustion and ventilation air is provided as specified in 6.1(b). 

Unvented room heaters designed for installation within solid-fuel 
burning fireplaces or a ventless firebox enclosure shall not be installed 
in bathrooms or bedrooms. [ROP 54/Z223.1–262] 
 
6.24.2 3 Installations in Institutions. Room heaters shall not be 
installed in institutions such as homes for the aged, sanitariums, 
convalescent homes, or orphanages the following occupancies: 
1) Residential board and care; 
2) Health care. [ROP 54/Z223.1–264] 
 
 [6.24.3 through 6.26.1 unchanged] 
 
6.26.2 Mounting. Listed gas-fired toilets specifically listed for 
installation installed on combustible floors shall be permitted to be so 
installed listed for such installation. [ROP 54/Z223.1–265] 
 
 [6.26.3 through 6.27.1 unchanged] 
 
6.27.2 Clearance. 

(a) Suspended-Type Unit Heaters. Suspended-type unit heaters shall 
comply with the following requirements: [ROP 54/Z223.1–267] 
(1) A listed unit heater shall be installed with clearances from 

combustible material of not less than 18 in. (460 mm) at the 
sides, 12 in. (300 mm) at the bottom, and 6 in. (150 mm) above 
the top where the unit heater has an internal draft hood, or 1 
in. (25 mm) above the top of the sloping side of a vertical draft 
hood. Exception: A unit heater listed for reduced clearances 
shall be installed in accordance with its listing and the 
manufacturer’s instructions.  

[(2) through (3) unchanged] [ROP 54/Z223.1–266] 
(b) Floor-Mounted-Type Unit Heaters. Floor-mounted-type unit heaters 
shall comply with the following requirements: [ROP 54/Z223.1–267] 
(1) A listed unit heater shall be installed with clearances from 

combustible material at the back and one side only of not less 
than 6 in. (150 mm). Where the flue gases are vented 
horizontally, the 6-in. (150-mm) clearance shall be measured 
from the draft hood or vent instead of the rear wall of the unit 
heater. Exception: A unit heater listed for reduced clearances 
shall be installed in accordance with its listing and the 
manufacturer’s instructions. 

(2) Floor-mounted-type unit heaters shall be permitted to be 
installed on combustible floors if shall be listed for such 
installation. 

[(3) through (4) unchanged] [ROP 54/Z223.1–266] 
 
 [(6.27.3 through 6.27.5 unchanged] 
 
6.28 Wall Furnaces. 
6.28.1 Installation. 

(a) Listed wall furnaces shall be installed in accordance with their 
listing and the manufacturers’ instructions. Wall furnaces They shall 
be permitted to be installed in or attached to combustible material 
shall be listed for such installation.  

[(b) through (e) unchanged] [ROP 54/Z223.1–269] 
 
 [6.28.2 through 6.28.3 unchanged] 
 
6.29 Water Heaters. 
6.29.1 Prohibited Installations. 

(a) Water heaters shall not be installed in bathrooms, bed-rooms, 
or any occupied rooms normally kept closed. 
Exception No. 1: Direct-vent water heaters. 
Exception No. 2: Water heaters shall be permitted to be in-stalled in a closet 
located in a bathroom or bedroom where the closet has a weather-stripped solid 
door with a self-closing device and where all combustion air is obtained from the 
out-doors. 

(b) Single-faucet automatic instantaneous water heaters, as 
permitted under 7.2.2 in addition to (a), shall not be installed in 
kitchen sections of light housekeeping rooms or rooms used by 
transients. 

(c) See 5.1.8 for flammable vapors. 
6.29.21 Location. 
6.29.1.1 Water heater installations in bedrooms and bathrooms shall 
comply with one of the following:  

(a) Water heater shall be installed in a closet equipped with a 
weather-stripped door with a self-closing device, and all combustion air 
shall be obtained from the outdoors in accordance with 5.3.3. 

(b) Water heater shall be of the direct vent type. 
6.29.1.2 Water heaters of other than the direct-vent type shall be 
located as close as practical to the chimney or gas vent. [ROP 
54/Z223.1–194] 
 
 [6.29.3 unchanged] 
 
6.29.4 Pressure-Limiting Devices. A water heater installation shall be 
provided with overpressure protection by means of an approved device 
constructed, listed, and installed in accordance with the terms of its 
listing and the manufacturer's instructions. 
6.29.5 Temperature-Limiting Devices. Water heater installation or a 
hot water storage vessel installation shall be provided with over 
temperature protection by means of an approved device constructed, 
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listed, and installed in accordance with the terms of its listing and the 
manufacturers' instructions. [ROP 54/Z223.1–272] 
 
 [6.29.6 through 6.31 unchanged] 
 
6.32 Fuel Cell Power Plants. Fuel cell power plants with a power 
output of less than 50 kW shall be listed and installed in accordance 
with the manufacturer's instructions. Fuel cell power plants with a 
power output of greater than 50 kW shall be installed in accordance 
with NFPA 853, Standard for Installation of Stationary Fuel Cell Power 
Plants. [ROP 54/Z223.1–274] 

 
Chapter 9 Venting of Equipment 

 
 [7.1 through 7.2.1 unchanged] 
 
7.2.2 Equipment Not Required to Be Vented. The following 
equipment shall not be required to be vented: [ROP 54/Z223.1–276] 
[(a) through (c) unchanged] 
(d) Listed Type 1 clothes dryers (see 6.4.4 for exhausting 
requirements) exhausted in accordance with Section 6.4.  
[(e) through (k) unchanged] [ROP 54/Z223.1–278] 

Where any or all of this equipment in 7.2.2 (e) through (k) is 
installed so the aggregate input rating exceeds 20 Btu/hr/ft3 (207 
W/m3) of room or space in which it is installed, one or more shall be 
provided with venting systems or other approved means for removing 
the vent gases to the outside atmosphere so the aggregate input rating 
of the remaining unvented equipment does not exceed the 20 
Btu/hr/ft3 (207 W/m3) figure. Where the calculation includes the 
volume of an adjacent room or space, the room or space in which the 
equipment is installed shall be is directly connected to the adjacent 
another room or space by a doorway, archway, or other opening of 
comparable size that cannot be closed, the volume of such adjacent 
room or space shall be permitted to be included in the calculations. 
[ROP 54/Z223.1–275] 
 
 [7.2.3 unchanged] 
 
7.2.4 Well-Ventilated Spaces. The operation of industrial gas 
utilization equipment such that its flue gases are discharged directly 
into Where located in a large and well-ventilated space shall be 
permitted., industrial gas utilization equipment shall be permitted to 
be operated by discharging the flue gases directly into the space. 
[ROP 54/Z223.1–280] 
 
[7.2.5 through 7.3.2 unchanged] 
 
7.3.3 Design and Construction. Gas utilization equipment required to 
be vented shall be connected to a venting system designed and 
constructed installed in accordance with the provisions of Sections 7.4 
through 7.15. [ROP 54/Z223.1–282] 
 
7.3.4  

(a) Mechanical draft systems shall be listed and shall be installed 
in accordance with the terms of their listing and both the appliance 
and the mechanical draft system manufacturers’ instructions. 

[(a) through (e) unchanged] 
(f) Mechanical draft systems shall be installed in accordance with 

the terms of their listing and the manufacturers' instructions. [ROP 
54/Z223.1–285] 
 
 [7.3.5 unchanged] 
 
7.3.6 Circulating Air Ducts and Furnace Plenums. No portion of a 
venting system shall extend into or pass through any circulating air 
duct or furnace plenum. [ROP 54/Z223.1–195] 
 
Revised table as follows: 

Table 7.4.1 Type of Venting System to Be Used 

Gas Utilization Equipment Type of Venting System 

Equipment in commercial and 
industrial installations 

Chimney, ventilating hood, and 
exhaust system (7.3.5) 

[remainder of table unchanged] [ROP 54/Z223.1–288] 
 
 [7.4 through 7.4.1 unchanged] 
 
7.4.2 Plastic Piping. Approved Pplastic piping shall be permitted to be 
used for venting equipment listed for use with such venting materials 
shall be approved. [ROP 54/Z223.1–290] 
 
 [7.4.3 unchanged] 
 
7.5 Masonry, Metal, and Factory-Built Chimneys. 
7.5.1 Listing or Construction. 

[(a) unchanged] 
(b) Metal chimneys shall be built and installed in accordance with 

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-
Burning Appliances, or local building codes. 

(c) *Masonry chimneys shall be built and installed in accordance 
with NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid 
Fuel-Burning Appliances, or local building codes and lined with 
approved clay flue lining, a listed chimney lining system, or other 
approved material that will resist corrosion, erosion, softening, or 
cracking from vent gases at temperatures up to 1800°F (982°C). [ROP 
54/Z223.1–293] 

Exception: Masonry chimney flues lined with a chimney lining system 
specifically listed for use only with serving listed gas appliances with draft 
hoods, Category I appliances, and other gas appliances listed for use with Type 
B vents shall be permitted. to be lined with a chimney lining system specifically 
listed for use only with such appliances. The liner shall be installed in 
accordance with the liner manufacturer’s instructions and the terms of the 
listing. A permanent identifying label shall be attached at the point where the 
connection is to be made to the liner. The label shall read: “This chimney liner 
is for appliances that burn gas only. Do not connect to solid or liquid fuel-
burning appliances or incinerators.” [ROP 54/Z223.1–291] 
 
 [7.5.2 unchanged] 
 
7.5.3 Size of Chimneys. The effective area of a chimney venting system 
serving listed gas appliances with draft hoods, Category I appliances, 
and other appliances listed for use with Type B vents shall be in 
accordance with one of the following methods: Chapter 10 or other 
approved engineering methods. 
(1) Chapter 10 
(2) Exception No. 1: As an alternate method of For sizing an 

individual chimney venting system for a single appliance with a 
draft hood, the effective areas of the vent connector and 
chimney flue shall be not less than the area of the appliance 
flue collar or draft hood outlet or greater than seven times the 
draft hood outlet area. 

(3) Exception No. 2: As an alternate method for For sizing a 
chimney venting system connected to two appliances with draft 
hoods, the effective area of the chimney flue shall be not less 
than the area of the larger draft hood outlet plus 50 percent of 
the area of the smaller draft hood outlet, or greater than seven 
times the smallest draft hood outlet area. 

(4) Other approved engineering methods. [ROP 54/Z223.1–296] 
(5) Chimney venting systems using mechanical draft shall be sized 

in accordance with approved engineering methods. 
Where an incinerator is vented by a chimney serving other gas 

utilization equipment, the gas input to the incinerator shall not be 
included in calculating chimney size, provided the chimney flue 
diameter is not less than 1 in. (25 mm) larger in equivalent diameter 
than the diameter of the incinerator flue outlet. [ROP 54/Z223.1–
297] 

 
7.5.4 Inspection of Chimneys 

[(a) unchanged] 
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(b) Chimneys shall be lined in accordance with NFPA 211, 
Standard for Chimneys, Fireplaces, Vents and Solid Fuel-Burning 
Appliances, or local building codes. 
Exception: Existing chimneys shall be permitted to have their use continued 
when an appliance is replaced by an appliance of similar type, input rating, 
and efficiency. 

[(c) unchanged] 
(d) When inspection reveals that an existing chimney is not safe 

for the intended application, it shall be repaired, rebuilt, lined, 
relined, or replaced with a vent or chimney to conform to NFPA 211, 
Standard for Chimneys, Fireplaces, Vents, and Solid Fuel-Burning 
Appliances, or local building codes, and shall be suitable for the 
equipment to be attached. [ROP 54/Z223.1–293] 
 
7.5.5 Chimney Serving Equipment Burning Other Fuels. 

[(a) unchanged] 
(b) Where one chimney serves gGas utilization equipment and 

equipment burning liquid fuel, shall be permitted to be the 
equipment shall be connected to one chimney flue through separate 
openings or shall be permitted to be connected through a single 
opening where if joined by a suitable fitting located as close as 
practical to the chimney. If Where two or more openings are provided 
into one chimney flue, they shall be at different levels. If Where the 
gas utilization equipment is automatically controlled, it shall be 
equipped with a safety shutoff device. 

(c) *A listed combination gas- and solid fuel-burning appliance 
connected to a single chimney flue shall be equipped with a manual 
reset device to shut off gas to the main burner in the event of 
sustained backdraft or flue gas spillage shall be permitted to be 
connected to a single chimney flue. The chimney flue shall be sized to 
properly vent the appliance 

(d) A single chimney flue serving a listed combination gas- and oil-
burning appliance shall be permitted to be connected to a single 
chimney flue. The chimney flue shall be sized to properly vent the 
appliance. [ROP 54/Z223.1–303] 
 
 [7.5.6 through 7.5.7 unchanged] 
 
7.5.8 Space Surrounding Lining or Vent. The remaining space 
surrounding a chimney liner, gas vent, special gas vent, or plastic 
piping installed within a masonry chimney flue shall not be used to 
vent another appliance. 
Exception: The insertion of another liner or vent within the chimney as 
provided in this code and the liner or vent manufacturer's instructions. 

The remaining space surrounding a chimney liner, gas vent, 
special gas vent, or plastic piping installed within a masonry chimney 
flue shall not be used to supply combustion air. [ROP 54/Z223.1–304] 
 
7.6 Gas Vents. (See Section 1.7.) 
7.6.1 Application. The installation of gas vents shall comply with the 
following requirements:  

[(a) through (e) unchanged] [ROP 54/Z223.1–305] 
 
7.6.2 Gas Vent Termination. The termination of gas vents shall comply 
with the following requirements: [ROP 54/Z223.1–306] 

(a) A gas vent shall terminate in accordance with one of the 
following: 
(1) Aabove the roof surface with a listed cap or listed roof assembly. 

Gas vents 12 in. (300 mm) in size or smaller with listed caps 
shall be permitted to be terminated in accordance with Figure 
7.6.2(a), provided they are at least 8 ft (2.4 m) from a vertical 
wall or similar obstruction. All other gas vents shall terminate 
not less than 2 ft (0.6 m) above the highest point where they 
pass through the roof and at least 2 ft (0.6 m) higher than any 
portion of a building within 10 ft (3.1 m). 

(2) Exception No. 1: Industrial gas utilization equipment as 
provided in 7.2.4. 

(3) Exception No. 2: Direct-vent systems as provided in 7.2.5. 
(4) Exception No. 3: Equipment with integral vents as provided in 

7.2.6. 
(5) Exception No. 4: Mechanical draft systems as provided in 7.3.4. 

(6) Exception No. 5: Ventilating hoods and exhaust systems as 
provided in 7.3.5. [ROP 54/Z223.1–307] 

 [(b) through (d) unchanged] 
 (e) Decorative shrouds shall not be installed at the termination of 
gas vents except where such shrouds are listed for use with the specific 
gas venting system and are installed in accordance with manufacturers' 
installation instructions. [ROP 54/Z223.1–308] 
 
7.6.3 Size of Gas Vents. Venting systems shall be sized and constructed 
in accordance with Chapter 10 or other approved engineering 
methods and the gas vent and gas equipment manufacturers’ 
instructions. 

(a) *Category I Appliances. The sizing of natural draft venting 
systems serving one or more listed appliances equipped with a draft 
hood or appliances listed for use with Type B gas vent, installed in a 
single story of a building, shall be in accordance with one of the 
following methods: Chapter 10 or in accordance with sound 
engineering practice. 
(1) The provisions of Chapter 10. 
(2) Vents serving fan-assisted combustion system appliances, or 

combinations of fan-assisted combustion system and draft hood-
equipped appliances shall be sized in accordance with Chapter 
10 or other approved engineering methods. 

(3) Exception No. 1: As an alternate method fFor sizing an 
individual gas vent for a single, draft hood-equipped appliance, 
the effective area of the vent connector and the gas vent shall be 
not less than the area of the appliance draft hood outlet or 
greater than seven times the draft hood outlet area. Vents 
serving fan-assisted combustion system appliances shall be sized 
in accordance with Chapter 10 or other approved engineering 
methods. 

(4) Exception No. 2: As an alternate method fFor sizing a gas vent 
connected to two appliances, with draft hoods, the effective area 
of the vent shall be not less than the area of the larger draft 
hood outlet plus 50 percent of the area of the smaller draft 
hood outlet or greater than seven times the smaller draft hood 
outlet area. Vents serving fan-assisted combustion system 
appliances, or combinations of fan-assisted combustion system 
and draft hood-equipped appliances shall be sized in 
accordance with Chapter 10 or other approved engineering 
methods. 

(5) Approved engineering practices.  
[(b) unchanged] [ROP 54/Z223.1–311] 
(c) Sizing. Chimney venting systems using mechanical draft shall 

be sized in accordance with approved engineering methods. [ROP 
54/Z223.1–312] 
 
 [7.6.4 through 7.7.2 unchanged] 
 
7.7.3 Termination. The termination of single-wall metal pipe shall 
comply with the following requirements: [ROP 54/Z223.1–314] 
 [(a) through (c) unchanged] 
 
7.7.4 Installation with Equipment Permitted by 7.4.1.  

[(a) through (c) unchanged] 
(d) Minimum clearances from single-wall metal pipe to 

combustible material shall be in accordance with Table 7.7.4(d). The 
Reduced clearances from single-wall metal pipe to combustible 
material shall be permitted to be reduced where the combustible 
material is protected as specified for vent connectors in Table 
6.2.3(b).  

[(e) unchanged] [ROP 54/Z223.1–317] 
 
Table 7.7.4(d) Clearances for Connectors 
Delete table line:  

Residential 
incinerators 

Not 
permitted 

9 in. 18 in. As listed 

 [ROP 54/Z223.1–250] 
 [Remainder of Table unchanged] 
 
7.7.5 Size of Single-Wall Metal Pipe. Single-wall metal piping shall 
comply with the following requirements: [ROP 54/Z223.1–318] 
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[(a) unchanged] 
(b) Where Any shaped a single-wall metal pipe shall be permitted 

to be is used and has a shape other than round, it shall have an, 
provided its equivalent effective area is equal to the effective area of 
the round pipe for which it is substituted and provided the minimum 
internal dimension of the pipe shall be is not less than 2 in. (50 mm). 

[(c) unchanged] [ROP 54/Z223.1–320] 
 
 [7.7.6 through 7.7.7 unchanged] 
 
7.8* Through the Wall Vent Termination. 
 [(a) unchanged] 

(b) A mechanical draft venting system of other than direct-vent 
type shall terminate at least 4 ft (1.2 m) below, 4 ft (1.2 m) 
horizontally from, or 1 ft (300 mm) above any door, operable window, 
or gravity air inlet into any building. The bottom of the vent terminal 
shall be located at least 12 in. (300 mm) above grade.  

[(c) through (d) unchanged] [ROP 54/Z223.1–321] 
 
 [7.9 through 7.10.1 unchanged] 
 
7.10.2 Materials 

[(a) unchanged] 
(b) Where the vent connector used for gas utilization equipment 

having a draft hood or a Category I appliance is located in or passes 
through an attic space or other unconditioned area, that portion of 
the vent connector shall be listed Type B, Type L or listed vent 
material having equivalent insulation qualities. 
Exception: Single wall metal pipe located within the exterior walls of the 
building and located in areas having a local 99 percent winter design 
temperature of 5oF or higher (see Figure G.19). 

(c) Where the vent connector used for gas utilization equipment 
having a draft hood or a Category I appliance is located in or passes 
through attics and crawl spaces that portion of the vent connector 
shall be listed Type B, Type L or listed vent material having equivalent 
insulation qualities. 

[(c) through (e) unchanged] [ROP 54/Z223.1–327] 
 

7.10.3* Size of Vent Connector. 
(a) A vent connector for gas utilization equipment with a single 

draft hood or for a Category I fan-assisted combustion system 
appliance shall be sized and constructed installed in accordance with 
Chapter 10 and or other approved engineering methods. [ROP 
54/Z223.1–282], [ROP 54/Z223.1–329] 

(b) For a single appliance having more than one draft hood outlet 
or flue collar, the manifold shall be constructed according to the 
instructions of the appliance manufacturer. If Where there are no 
instructions, the manifold shall be designed and constructed in 
accordance with approved engineering practices. As an alternate 
method, the effective area of the manifold shall equal the combined 
area of the flue collars or draft hood outlets and the vent connectors 
shall have a minimum 1-ft (0.3 m) rise. [ROP 54/Z223.1–330] 

[(c) unchanged] 
(d) Where two or more gas appliances are vented through a 

common vent connector or vent manifold, the common vent 
connector or vent manifold shall be located at the highest level 
consistent with available headroom and clearance to combustible 
material and shall be sized in accordance with Chapter 10 or other 
approved engineering methods. 

As an alternate method applicable only where there are two draft 
hood-equipped appliances, the effective area of the common vent 
connector or vent manifold and all junction fittings shall be not less 
than the area of the larger vent connector plus 50 percent of the areas 
of smaller flue collar outlets. [ROP 54/Z223.1–331] {Note: shading 
added to help identify revision.} 

[(e) unchanged] 
(f) The effective area of the vent connector, where connected to 

one or more appliances requiring draft for operation, shall be 
obtained by the application of approved engineering practices to 
perform as specified in 7.3.1 and 7.3.2. [ROP 54/Z223.1–332] 
 
 [7.10.4 through 7.10.6 unchanged] 

 
7.10.7 Joints. Joints between sections of connector piping and 
connections to flue collars or draft hood outlets shall be fastened in 
accordance with one of the following methods: by sheet metal screws 
or other approved means. 
(1) By sheet metal screws. 
(2) Exception: Vent connectors of listed vent material, which shall 

be assembled and connected to flue collars or draft hood 
outlets in accordance with the manufacturers’ instructions. 

(3) Other approved means. [ROP 54/Z223.1–334] 
 
7.10.8 Slope. A vent connector shall be installed without any dips or 
sags and shall slope upward toward the vent or chimney at least 1/4 
in./ft (20 mm/m). [ROP 54/Z223.1–335] 
Exception: Vent connectors attached to a mechanical draft system installed in 
accordance with the manufacturers' instructions. [ROP 54/Z223.1–336] 
 
 [7.10.9 through 7.10.10 unchanged] 
 
7.10.11 Location. Where the vent connector used for gas utilization 
equipment having a draft hood or for Category I appliances is located 
in or passes through an attic, crawl space, or other area that can be 
cold, that portion of the vent connector shall be of listed double-wall 
Type B, Type L vent material or listed material having equivalent 
insulation qualities. [ROP 54/Z223.1–339] 
 
7.10.12 Chimney Connection. Where In entering a flue in a masonry 
or metal chimney, the vent connector shall be installed above the 
extreme bottom to avoid stoppage. Where a A thimble or slip joint is 
shall be permitted to be used to facilitate removal of the connector,. 
Tthe connector shall be firmly attached to or inserted into the thimble 
or slip joint to prevent the connector from falling out. Means shall be 
employed to prevent the connector from entering so far as to restrict 
the space between its end and the opposite wall of the chimney flue. 
[ROP 54/Z223.1–340]  
 
 [7.10.13 through 7.10.14] 
 
7.10.15 Passage through Ceilings, Floors, or Walls. 

(a) A vent connector shall not pass through any ceiling, floor, or 
fire-resistance rated wall fire wall, or fire partition. A single-wall metal 
pipe connector shall not pass through any interior wall. 
Exception: Vent connectors made of listed Type B or Type L vent material and 
serving listed equipment with draft hoods and other equipment listed for use 
with Type B gas vents shall be permitted to that pass through walls or partitions 
constructed of combustible material shall be if the connectors are installed with 
not less than the listed clearance to combustible material. 

[(b) unchanged] 
(1) For listed gas utilization equipment appliances equipped with 

draft hoods and equipment appliances listed for use with Type 
B gas vents, the thimble shall be a minimum of 4 in. (100 mm) 
larger in diameter than the vent connector. Where there is a 
run of not less than 6 ft (1.8 m) of vent connector in the 
opening between the draft hood outlet and the thimble, the 
thimble shall be a minimum of permitted to be 2 in. (50 mm) 
larger in diameter than the vent connector 

(2) For unlisted equipment appliances having draft hoods, the 
thimble shall be a minimum of 6 in. (150 mm) larger in 
diameter than the vent connector 

(3) For residential incinerators and all other residential and low-
heat equipment appliances, the thimble shall be a minimum of 
12 in. (300 mm) larger in diameter than the vent connector.  

Exception: In lieu of thimble protection, all combustible material in the wall 
shall be removed from the vent connector a sufficient distance to provide the 
specified clearance from such vent connector to combustible material. Any 
material used to close up such opening shall be noncombustible. 
 [(c) unchanged] [ROP 54/Z223.1–250], [ROP 54/Z223.1–342] 
 
 [7.11 through 7.12.1 unchanged] 
 
7.12.2 Installation. A draft hood supplied with or forming a part of 
listed vented gas utilization equipment shall be installed without 
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alteration, exactly as furnished and specified by the equipment 
manufacturer. If a draft hood is not supplied by the equipment 
manufacturer where one is required, a draft hood shall be installed, be 
of a listed or approved type, and, in the absence of other instructions, 
be of the same size as the equipment flue collar. Where a draft hood is 
required with a conversion burner, it shall be of a listed or approved 
type. Exception: Where If it is determined that a draft hood of special 
design is needed or preferable for a particular installation, the 
installation shall be in accordance with the recommendations of the 
equipment manufacturer and shall be with the advice of the gas 
utilization equipment manufacturer and the approval of the authority 
having jurisdiction shall be secured. [ROP 54/Z223.1–343] 
 
 [7.12.3 through 7.12.4 unchanged] 
 
7.12.5 Incinerator Draft Regulator. A listed gas-fired incinerator shall 
be permitted to be equipped with a listed single acting barometric 
draft regulator where recommended by the incinerator manufacturer. 
This draft regulator shall be installed in accordance with the 
instructions accompanying the incinerator. [ROP 54/Z223.1–250] 
 
7.12.6 Location Install in Same Room. A Ddraft hoods and or a 
barometric draft regulators shall be installed in the same room or 
enclosure as the equipment in such a manner as to prevent any 
difference in pressure between the hood or regulator and the 
combustion air supply. [ROP 54/Z223.1–345] 
 
7.12.7 Positioning. A Ddraft hoods and or draft regulators shall be 
installed in the position for which they were it was designed with 
reference to the horizontal and vertical planes and shall be located so 
that the relief opening is not obstructed by any part of the gas 
utilization equipment or adjacent construction. The equipment and its 
draft hood shall be located so that the relief opening is accessible for 
checking vent operation. [ROP 54/Z223.1–346] 
 
7.12.8 Clearance. A draft hood shall be located so that its relief 
opening is not less than 6 in. (150 mm) from any surface except that 
of the gas utilization equipment it serves and the venting system to 
which the draft hood is connected. Where a greater or lesser clearance 
is indicated on the equipment label, the clearance shall not be less 
than that specified on the label. Such These clearances shall not be 
reduced. [ROP 54/Z223.1–347] 
 
7.13 Manually Operated Dampers. A manually operated damper shall 
not be placed in the any equipment vent connector from any gas 
utilization equipment. Fixed baffles shall not be classified as manually 
operated dampers. [ROP 54/Z223.1–348] 
Exception: A connector serving a listed gas-fired incinerator where recommended 
by the incinerator manufacturer and installed in accordance with the 
instructions accompanying the incinerator. [ROP 54/Z223.1–250] 
 
 [7.14 unchanged] 
 
7.15 Obstructions. Devices that retard the flow of vent gases shall not 
be installed in a vent connector, chimney, or vent. The following shall 
not be considered as obstructions: 
(1) Draft regulators and safety controls specifically listed for 

installation in venting systems and installed in accordance with 
the terms of their listing. 

(2) Approved draft regulators and safety controls designed and 
installed in accordance with approved engineering methods.  

(3) Listed heat reclaimers and automatically operated vent dampers 
installed in accordance with the terms of their listing. 

(4) Vent dampers serving listed appliances installed in accordance 
with 10-1.1 and 10-2.1 or other approved engineering methods. 

(5) Approved economizers, heat reclaimers, and recuperators 
installed in venting systems of equipment not required to be 
equipped with draft hoods, provided the gas utilization 
equipment manufacturer’s instructions cover the installation of 
such a device in the venting system and performance in 
accordance with 7.3.1 and 7.3.2 is obtained. 

A device that retards the flow of vent gases shall not be installed in a 
vent connector, chimney, or vent. 
Exception No. 1: Draft regulators and safety controls (1) specifically listed for 
installation in venting systems and installed in accordance with the terms of 
their listing and (2) designed and installed in accordance with approved 
engineering methods and approved by the authority having jurisdiction.  
Exception No. 2: Listed heat reclaimers and automatically operated vent 
dampers installed in accordance with the terms of their listing. 
Exception No. 3: Approved economizers, heat reclaimers, and recuperators 
installed in venting systems of equipment not required to be equipped with draft 
hoods, provided the gas utilization equipment manufacturer’s instructions cover 
the installation of such a device in the venting system and performance in 
accordance with 7.3.1 and 7.3.2 is obtained. 
Tables in Chapter 10 shall not apply where the equipment covered in Section 
7.15, Exception No. 1, 2, or 3 is installed in the vent. Other approved 
engineering methods shall be used to size these vents. [ROP 54/Z223.1–349] 
 
 

Chapter 10 Procedures to Be Followed to Place Equipment in 
Operation 

 
 [8.1 through 8.1.1 unchanged] 
 
8.1.2 High Altitude. Ratings of gas utilization equipment are based on 
sea level operation and shall not be changed for operation at 
elevations up to 2000 ft (600 m). For operation at elevations above 
2000 ft (600 m), equipment ratings shall be reduced in accordance 
with one of the following methods: 
(1)  Aat the rate of 4 percent for each 1000 ft (300 m) above sea 

level before selecting appropriately sized equipment. 
(2)  Exception 1: As permitted by the authority having jurisdiction. 
(3)  Exception 2: Listed appliances shall be permitted to be derated 

in accordance with the terms of the listing shall be permitted. 
[ROP 54/Z223.1–350] 

 
 [8.2 unchanged] 
 
8.3 Safety Shutoff Devices Where a safety shutoff device is provided, it 
shall be checked for proper operation and adjustment in accordance 
with the manufacturer’s instructions. If Where the device does not 
function properly to turn off the gas supply in the event of pilot 
outage, it shall be properly serviced or replaced with new equipment. 
[ROP 54/Z223.1–351] 
 
 [8.4 through 8.5 unchanged] 
 
8.6* Checking the Draft. Vent-connected gas utilization equipment 
shall be operated for several minutes and checked to see that the 
combustion products are going up the chimney or gas vent properly 
by passing a lighted match or taper around the edge of the relief 
opening of the draft hood. If Where the chimney or gas vent is 
drawing properly, the match flame will be drawn into the draft hood. 
If Where not, the combustion products will tend to extinguish this 
flame. If Where the combustion products are escaping from the relief 
opening of the draft hood, the equipment shall not be operated until 
proper adjustments or repairs are made to provide adequate draft 
through the chimney or gas vent. [ROP 54/Z223.1–351] 
 
 [8.7 unchanged] 
 
 

Chapter 11 Pipe Sizing Tables 

 

9.1 Pipe Sizing Methods. Where the pipe size is to be determined 
using any of the methods in sections 9.1.1 through 9.1.3, the diameter 
of each pipe segment shall be obtained from the pipe sizing tables in 
section 9.2 or from the sizing equations in section 9.3. (see calculation 
examples in Appendix C). 

9.1.1* Longest Length Method. The pipe size of each section of gas 
piping shall be determined using the longest length of piping from 
the point of delivery to the most remote outlet. 
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9.1.2* Branch length Method. Pipe shall be sized as follows: 

a. Pipe size of each section of the longest pipe run from the point of 
delivery to the most remote outlet shall be determined using the 
longest run of piping and the load of the section.  

b. The pipe size of each section of branch piping not previously sized 
shall be determined using the length of piping from the point of 
delivery to the most remote outlet in each branch and the load of the 
section. 

9.1.3 Hybrid Pressure. The pipe size for each section of higher 
pressure gas piping shall be determined using the longest length of 
piping from the point of delivery to the most remote line pressure 
regulator. The pipe size from the line pressure regulator to each 
outlet shall be determined in accordance section 9.1.2. 

9.1 2 Tables for Sizing Gas Piping Systems. Tables 9.1 through 9.33 
can be shall be used to size gas piping systems as required in Chapter 2 
in conjunction with one of the methods described in sections 9.1.1 
through 9.1.3. 

9.3 Sizing Equations. The inside diameter of smooth wall pipe or 
tubing where determined by the sizing equations 9.3.1 and 9.3.2 shall 
use the equivalent pipe length determine by methods 9.1.1 through 
9.1.3. 

 
9.3.1* Low Pressure Gas Formula [Less than 1.5 psi (10.3 kPa)]: 
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9.3.2* High Pressure Gas Formula [1.5 psi (10.3 kPa) and above]: 
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where: 

D = inside diameter of pipe, in. 
Q = input rate appliance(s) 
P1 = upstream pressure, psia (P1 + 14.7) 
P2 = downstream pressure, psia (P2 + 14.7) 
L = equivalent length of pipe, ft 

∆H = pressure drop, in. water column (27.7 in. H2O =1 psi) 
Cr and Y in accordance with Table 9.6  
 
Table 9.3.3 Cr and Y for Natural Gas and Undiluted Propane at 
Standard Conditions 

Formula Factors Gas 
Cr Y 

Natural Gas 0.6094 0.9992 

Undiluted Propane 1.2462 0.9910 

[ROP 54/Z223.1–67] 
 
For SI units, 1 ft3 = 0.028 m3; 1 ft = 0.305 m; 1 in. water column = 0.249 
kPa; 1 psi = 6.894 kPa; 1000 Btu/hr = 0.293 kW. 
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Pipe Sizing Tables 
REVIEWER NOTES: 
1. All pipe sizing tables in the 1999 edition will be replaced by the following tables. Underlining is not shown for clarity. 
2. The revisions have been based on the following actions: 

ROP Sequence Number 1999 Edition Tables Draft 2002 Tables/Comments 

[ROP 54/Z223.1–352] None 9.23, 9.27 
[ROP 54/Z223.1–353] 9.28 as revised by ROP –357. Revisions consolidated into Table 9.26 
[ROP 54/Z223.1–354]  All Tables, 9.1 through 9.34 Table Format, All Tables, 9.1 through 9.33, C.2.d 
[ROP 54/Z223.1–356] 9.7 through 9.12 Deleted tables, no replacement tables. 
[ROP 54/Z223.1–357] 9.13 through 9.18, 9.27 and 9.28 9.7 through 9.11, 9.13, 9.25, 9.26 
[ROP 54/Z223.1–358] None Table 9.12 
[ROP 54/Z223.1–359] 9.19 through 9.23, 9.26 through 9.31 9.14 through 9.18, 9.28 through 9.30 
[ROP 54/Z223.1–360] 9.22, 9.23, 9.30, 9.31 9.17, 9.18, 9.29, 9.30 
[ROP 54/Z223.1–361] 9.24 Table relocated to Appendix C, Table C.2.d 
[ROP 54/Z223.1–363] 9.30 9.29 

[ROP 54/Z223.1–364] 9.32-9.34 9.19 through 21, 9.31 through 9.33; existing tables 9.32 and 
9.33 deleted (outside the code’s scope). 

 
3. Revisions to the pipe sizing tables include table additions, deletions and a relocation, making a comparison between the 1999 edition and this 
draft difficult. The following cross reference table identifies the existing 1999 tables and their corresponding draft 2002 tables and indicates which 
tables are new, deleted or relocated. 

Cross Reference Table 
Gas Pipe1 1999 Table Draft 2002 Table 
NAT M-40 9.1 9.1 
NAT M-40 9.2 9.2 
NAT M-40 9.3 9.3 
NAT M-40 9.4 9.4 
NAT M-40 9.5 9.5 
NAT M-40 9.6 9.6 
NAT M-40 9.7 Deleted  -- 
NAT M-40 9.8 Deleted -- 
NAT M-40 9.9 Deleted -- 
NAT M-40 9.10 Deleted -- 
NAT M-40 9.11 Deleted -- 
NAT M-40 9.12 Deleted -- 
NAT Tube 9.13 9.7 
NAT Tube 9.14 9.8 
NAT Tube 9.15 9.9 
NAT Tube 9.16 9.10 
NAT Tube 9.17 9.11 
NAT Tube -- 9.12 New 
NAT Tube 9.18 9.13 
NAT CSST 9.19 9.14 
NAT CSST 9.20 9.15 
NAT CSST 9.21 9.16 
NAT CSST 9.22 9.17 
NAT CSST 9.23 9.18 
NAT SGMF 9.24 Relocated C.3.d 
NAT P-Pipe -- 9.19 New 
NAT P-Pipe -- 9.20 New 
NAT P-Pipe -- 9.21 New 

Gas Pipe1 1999 Table Draft 2002 Table 
LP M-40 9.25  9.22 
LP M-40 -- 9.23 New 
LP M-40 9.26 9.24 
LP Tube 9.27 9.25 
LP Tube 9.28 9.26 
LP Tube -- 9.27 New 
LP CSST 9.29 9.28 
LP CSST 9.30 9.29 
LP CSST 9.31 9.30 
LP P-40 9.32 Deleted -- 
LP P-Tube 9.33 Deleted -- 
LP P-Pipe -- 9.31 New. 
LP P-Pipe -- 9.32 New  
LP P-Tube 9.34 9.33 

Notes: 
1. M-40 = Schedule 40 metallic pipe, Tube = Semi-rigid copper tubing, 
CSST = Corrugated Stainless Steel Tubing, SGF = Specific Gravity 
Multiplier Factors, P-Pipe = Polyethylene Pipe, P-Tube = Polyethylene 
Tubing  
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Gas Natural 

Inlet pressure 0.50 psi or less 
Pressure Drop 0.30 in. WC 

Table 9.1 Schedule 40 Metallic Pipe 

Specific Gravity 0.60 
 Pipe Size (in.) 

Nominal 1/4 
3/8 

1/2 
3/4 1 11/4 11/2 2 21/2 3 4 

Actual ID 0.364 0.493 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

10 32 72 132 278 520 1,050 1,600 3,050 4,800 8,500 17,500 

20 22 49 92 190 350 730 1,100 2,100 3,300 5,900 12,000 

30 18 40 73 152 285 590 890 1,650 2,700 4,700 9,700 

40 15 34 63 130 245 500 760 1,450 2,300 4,100 8,300 

50 14 30 56 115 215 440 670 1,270 2,000 3,600 7,400 

60 12 27 50 105 195 400 610 1,150 1,850 3,250 6,800 

70 11 25 46 96 180 370 560 1,050 1,700 3,000 6,200 

80 11 23 43 90 170 350 530 990 1,600 2,800 5,800 

90 10 22 40 84 160 320 490 930 1,500 2,600 5,400 

100 9 21 38 79 150 305 460 870 1,400 2,500 5,100 

125 8 18 34 72 130 275 410 780 1,250 2,200 4,500 

150 8 17 31 64 120 250 380 710 1,130 2,000 4,100 

175 7 15 28 59 110 225 350 650 1,050 1,850 3,800 

200 6 14 26 55 100 210 320 610 980 1,700 3,500 

 
Gas Natural 

Inlet pressure 0.50 psi or less 
Pressure Drop 0.50 in. 

Table 9.2 Schedule 40 Metallic Pipe 

Specific Gravity 0.60 
 Pipe Size (in.) 

Nominal 1/4 
3/8 

1/2 
3/4 1 11/4 11/2 2 21/2 3 4 

Actual ID 0.364 0.493 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

10 43 95 175 360 680 1,400 2,100 3,950 6,300 11,000 23,000 

20 29 65 120 250 465 950 1,460 2,750 4,350 7,700 15,800 

30 24 52 97 200 375 770 1,180 2,200 3,520 6,250 12,800 

40 20 45 82 170 320 660 990 1,900 3,000 5,300 10,900 

50 18 40 73 151 285 580 900 1,680 2,650 4,750 9,700 

60 16 36 66 138 260 530 810 1,520 2,400 4,300 8,800 

70 15 33 61 125 240 490 750 1,400 2,250 3,900 8,100 

80 14 31 57 118 220 460 690 1,300 2,050 3,700 7,500 

90 13 29 53 110 205 430 650 1,220 1,950 3,450 7,200 

100 12 27 50 103 195 400 620 1,150 1,850 3,250 6,700 

125 11 24 44 93 175 360 550 1,020 1,650 2,950 6,000 

150 10 22 40 84 160 325 500 950 1,500 2,650 5,500 

175 9 20 37 77 145 300 460 850 1,370 2,450 5,000 

200 8 19 35 72 135 280 430 800 1,280 2,280 4,600 
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Gas Natural 

Inlet pressure 2.0 psi 
Pressure Drop 1.0 psi 

Table 9.3 Schedule 40 Metallic Pipe 

Specific Gravity 0.60 
 Pipe Size (in.) 

Nominal 1/2 
3/4 1 11/4 11/2 2 21/2 3 4 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

10 1,506 3,041 5,561 11,415 17,106 32,944 52,505 92,819 189,326 

20 1,065 2,150 3,932 8,072 12,096 23,295 37,127 65,633 133,873 

30 869 1,756 3,211 6,591 9,876 19,020 30,314 53,589 109,307 

40 753 1,521 2,781 5,708 8,553 16,472 26,253 46,410 94,663 

50 673 1,360 2,487 5,105 7,650 14,733 23,481 41,510 84,669 

60 615 1,241 2,270 4,660 6,983 13,449 21,435 37,893 77,292 

70 569 1,150 2,102 4,315 6,465 12,452 19,845 35,082 71,558 

80 532 1,075 1,966 4,036 6,048 11,647 18,563 32,817 66,937 

90 502 1,014 1,854 3,805 5,702 10,981 17,502 30,940 63,109 

100 462 934 1,708 3,508 5,257 10,125 16,138 28,530 58,194 

125 414 836 1,528 3,138 4,702 9,056 14,434 25,518 52,050 

150 372 751 1,373 2,817 4,222 8,130 12,960 22,911 46,732 

175 344 695 1,271 2,608 3,909 7,527 11,999 21,211 43,265 

200 318 642 1,174 2,413 3,613 6,959 11,093 19,608 39,997 

 
Gas Natural 

Inlet pressure 5.0 psi 
Pressure Drop 3.5 psi 

Table 9.4 Schedule 40 Metallic Pipe 

Specific Gravity 0.60 
 Pipe Size (in.) 

Nominal 1/2 
3/4 1 11/4 11/2 2 21/2 3 4 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

10 3,185 6,434 11,766 24,161 36,206 69,727 111,133 196,468 400,732 

20 2,252 4,550 8,320 17,084 25,602 49,305 78,583 138,924 283,361 

30 1,839 3,715 6,793 13,949 20,904 40,257 64,162 113,431 231,363 

40 1,593 3,217 5,883 12,080 18,103 34,864 55,566 98,234 200,366 

50 1,425 2,878 5,262 10,805 16,192 31,183 49,700 87,863 179,213 

60 1,301 2,627 4,804 9,864 14,781 28,466 45,370 80,208 163,598 

70 1,204 2,432 4,447 9,132 13,685 26,354 42,004 74,258 151,463 

80 1,153 2,330 4,260 8,542 12,801 24,652 39,291 69,462 141,680 

90 1,062 2,145 3,922 8,054 12,069 23,242 37,044 65,489 133,577 

100 979 1,978 3,617 7,427 11,128 21,433 34,159 60,387 123,173 

125 876 1,769 3,235 6,643 9,953 19,170 30,553 54,012 110,169 

150 786 1,589 2,905 5,964 8,937 17,211 27,431 48,494 98,911 

175 728 1,471 2,690 5,522 8,274 15,934 25,396 44,897 91,574 

200 673 1,360 2,487 5,104 7,649 14,729 23,478 41,504 84,656 
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Gas Natural 

Inlet pressure 1.0 psi or less 
Pressure Drop 0.30 in. 

Table 9.5 Schedule 40 Metallic Pipe 

Specific Gravity 0.60 
 Pipe Size (in.) 

Nominal 1 11/4 11/2 2 21/2 3 31/2 4 5 6 8 10 12 

Actual ID 1.049 1.380 1.610 2.067 2.469 3.068 3.548 4.026 5.047 6.065 7.981 10.020 11.938 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

50 215 442 662 1,275 2,033 3,594 5,262 7,330 13,261 21,472 44,118 80,130 126,855 

100 148 304 455 877 1,397 2,470 3,616 5,038 9,114 14,758 30322 55,073 87,187 

150 119 244 366 704 1,122 1,983 2,904 4,046 7,319 11,851 24,350 44,225 70,014 

200 102 209 313 602 960 1,698 2,485 3,462 6,264 10,143 20,840 37,851 59,923 

250 90 185 277 534 851 1,505 2,203 3,069 5,552 8,990 18,470 33,547 53,109 

300 82 168 251 484 771 1,363 1,996 2,780 5,030 8,145 16,735 30,396 48,120 

400 70 143 215 414 660 1,167 1,708 2,380 4,305 6,971 14,323 26,015 41,185 

500 62 127 191 367 585 1,034 1,514 2,109 3,816 6,178 12,694 23,056 36,501 

1,000 43 87 131 252 402 711 1,041 1,450 2,623 4,246 8,725 15,847 25,087 

1,500 34 70 105 203 323 571 836 1,164 2,106 3,410 7,006 12,725 20,146 

2,000 29 60 90 173 276 488 715 996 1,802 2,919 5,997 10,891 17,242 

 
Gas Natural 

Inlet pressure 1.0 psi or less 
Pressure Drop 0.50 in. 

Table 9.6 Schedule 40 Metallic Pipe 

Specific Gravity 0.60 
 Pipe Size (in.) 

Nominal 1 11/4 11/2 2 21/2 3 31/2 4 5 6 8 10 12 

Actual ID 1.049 1.380 1.610 2.067 2.469 3.068 3.548 4.026 5.047 6.065 7.981 10.020 11.938 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

50 284 583 873 1,681 2,680 4,738 6,937 9,663 17,482 28,308 58,161 105,636 167,236 

100 195 400 600 1,156 1,842 3,256 4,767 6,641 12,015 19,456 39,974 72,603 114,940 

150 157 322 482 928 1,479 2,615 3,828 5,333 9,649 15,624 32,100 58,303 92,301 

200 134 275 412 794 1,266 2,238 3,277 4,565 8,258 13,372 27,474 49,900 78,998 

250 119 244 366 704 1,122 1,983 2,904 4,046 7,319 11,851 24,350 44,225 70,014 

300 108 221 331 638 1,017 1,797 2,631 3,666 6,632 10,738 22,062 40,071 63,438 

400 92 189 283 546 870 1,538 2,252 3,137 5,676 9,190 18,883 34,296 54,295 

500 82 168 251 484 771 1,363 1,996 2,780 5,030 8,145 16,735 30,396 48,120 

1,000 56 115 173 333 530 937 1,372 1,911 3,457 5,598 11,502 20,891 33,073 

1,500 45 93 139 267 426 752 1,102 1,535 2,776 4,496 9,237 16,776 26,559 

2,000 39 79 119 229 364 644 943 1,313 2,376 3,848 7,905 14,358 22,731 
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Gas Natural 

Inlet pressure 0.5 psi or less 
Pressure Drop 0.3 in. WC 

Table 9.7 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 
 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

10 20 42 85 148 210 448 806 1,271 2,646 4,682 
20 14 29 58 102 144 308 554 873 1,819 3,218 
30 11 23 47 82 116 247 445 701 1,461 2,584 
40 10 20 40 70 99 211 381 600 1,250 2,212 
50 8.4 17 35 62 88 187 337 532 1,108 1,960 
60 7.6 16 32 56 79 170 306 482 1,004 1,776 
70 7.0 14 29 52 73 156 281 443 924 1,634 
80 6.5 13 27 48 68 145 262 413 859 1,520 
90 6.1 13 26 45 64 136 245 387 806 1,426 
100 5.8 12 24 43 60 129 232 366 761 1,347 
125 5.1 11 22 38 53 114 206 324 675 1,194 
150 4.7 10 20 34 48 103 186 294 612 1,082 
175 4.3 8.8 18 31 45 95 171 270 563 995 
200 4.0 8.2 17 29 41 89 159 251 523 926 
250 3.5 7.3 15 26 37 78 141 223 464 821 
300 3.2 6.6 13 23 33 71 128 202 420 744 

Note:  1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  

 
Gas Natural 

Inlet pressure 0.5 psi or less 
Pressure Drop 0.5 in. WC 

Table 9.8 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 
 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length 
(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 27 55 111 195 276 590 1,062 1,675 3,489 6,173 
20 18 38 77 134 190 406 730 1,151 2,398 4,242 
30 15 30 61 107 152 326 586 925 1,926 3,407 
40 13 26 53 92 131 279 502 791 1,648 2,916 
50 11 23 47 82 116 247 445 701 1,461 2,584 
60 10 21 42 74 105 224 403 635 1,323 2,341 
70 9.3 19 39 68 96 206 371 585 1,218 2,154 
80 8.6 18 36 63 90 192 345 544 1,133 2,004 
90 8.1 17 34 59 84 180 324 510 1,063 1,880 
100 7.6 16 32 56 79 170 306 482 1,004 1,776 
125 6.8 14 28 50 70 151 271 427 890 1,574 
150 6.1 13 26 45 64 136 245 387 806 1,426 
175 5.6 12 24 41 59 125 226 356 742 1,312 
200 5.2 11 22 39 55 117 210 331 690 1,221 
250 4.7 10 20 34 48 103 186 294 612 1,082 
300 4.2 8.7 18 31 44 94 169 266 554 980 

Note: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper tubing 
products.  
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Gas Natural 

Inlet pressure 0.5 psi or less 
Pressure Drop 1.0 in. WC 

Table 9.9 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 

SPECIAL USE: Use This Table To Size Tubing From House Line Regulator To The Appliance. 

 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length (ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 39 80 162 283 402 859 1,546 2,437 5,076 8,981 
20 27 55 111 195 276 590 1,062 1,675 3,489 6,173 
30 21 44 89 156 222 474 853 1,345 2,802 4,957 
40 18 38 77 134 190 406 730 1,151 2,398 4,242 
50 16 33 68 119 168 359 647 1,020 2,125 3,760 
60 15 30 61 107 152 326 586 925 1,926 3,407 
70 13 28 57 99 140 300 539 851 1,772 3,134 
80 13 26 53 92 131 279 502 791 1,648 2,916 
90 12 24 49 86 122 262 471 742 1,546 2,736 
100 11 23 47 82 116 247 445 701 1,461 2,584 
125 9.8 20 41 72 103 219 394 622 1,295 2,290 
150 8.9 18 37 65 93 198 357 563 1,173 2,075 
175 8.2 17 34 60 85 183 329 518 1,079 1,909 
200 7.6 16 32 56 79 170 306 482 1,004 1,776 
250 6.8 14 28 50 70 151 271 427 890 1,574 
300 6.1 13 26 45 64 136 245 387 806 1,426 

Note: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products. 

 
Gas Natural 

Inlet pressure 2.0 psi or less 
Pressure Drop 17.0 in. WC 

Table 9.10 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 
 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length (ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 190 391 796 1,391 1,974 4,216 7,591 11,968 24,926 44,100 
20 130 269 547 956 1,357 2,898 5,217 8,226 17,132 30,310 
30 105 216 439 768 1,089 2,327 4,189 6,605 13,757 24,340 
40 90 185 376 657 932 1,992 3,586 5,653 11,775 20,832 
50 79 164 333 582 826 1,765 3,178 5,010 10,436 18,463 
60 72 148 302 528 749 1,599 2,879 4,540 9,455 16,729 
70 66 137 278 486 689 1,471 2,649 4,177 8,699 15,390 
80 62 127 258 452 641 1,369 2,464 3,886 8,093 14,318 
90 58 119 243 424 601 1,284 2,312 3,646 7,593 13,434 
100 55 113 229 400 568 1,213 2,184 3,444 7,172 12,689 
125 48 100 203 355 503 1,075 1,936 3,052 6,357 11,246 
150 44 90 184 321 456 974 1,754 2,765 5,760 10,190 
175 40 83 169 296 420 896 1,614 2,544 5,299 9,375 
200 38 77 157 275 390 834 1,501 2,367 4,930 8,721 
250 33 69 140 244 346 739 1,330 2,098 4,369 7,730 
300 30 62 126 221 313 670 1,205 1,901 3,959 7,004 

Note:  1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  
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Gas Natural 

Inlet pressure 2.0 psi or less 
Pressure Drop 1.0 psi 

Table 9.11 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 
 Tube Size (in.) 

K & L ¼ 3/8 
1/2 

5/8 
3/4 1 11/4 11/2 2 21/2 Nominal: 

ACR 3/8 
1/2 

5/8 
3/4 

7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length (ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 245 506 1,030 1,800 2,554 5,455 9,820 15,483 32,247 57,051 
20 169 348 708 1,237 1,755 3,749 6,749 10,641 22,163 39,211 
30 135 279 568 993 1,409 3,011 5,420 8,545 17,798 31,488 
40 116 239 486 850 1,206 2,577 4,639 7,314 15,232 26,949 
50 103 212 431 754 1,069 2,284 4,111 6,482 13,500 23,885 
60 93 192 391 683 969 2,069 3,725 5,873 12,232 21,641 
70 86 177 359 628 891 1,904 3,427 5,403 11,253 19,910 
80 80 164 334 584 829 1,771 3,188 5,027 10,469 18,522 
90 75 154 314 548 778 1,662 2,991 4,716 9,823 17,379 
100 71 146 296 518 735 1,570 2,826 4,455 9,279 16,416 
125 63 129 263 459 651 1,391 2,504 3,948 8,223 14,549 
150 57 117 238 416 590 1,260 2,269 3,577 7,451 13,183 
175 52 108 219 383 543 1,160 2,087 3,291 6,855 12,128 
200 49 100 204 356 505 1,079 1,942 3,062 6,377 11,283 
250 43 89 181 315 448 956 1,721 2,714 5,652 10,000 
300 39 80 164 286 406 866 1,559 2,459 5,121 9,060 

Note: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  

 
Gas Natural 

Inlet pressure 2.0 psi 
Pressure Drop 1.5 psi 

Table 9.12 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 

SPECIAL USE: Pipe Sizing Between Point of Delivery and the House Line Regulator. Total Load Supplied By a Single House Line 
Regulator Not Exceeding 150 Cubic Feet Per Hour.2 

 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length (ft) Maximum Capacity in Cubic Feet of Gas per Hour 
10 303 625 1,272 2,224 3,155 6,739 12,131 19,127 39,837 70,481 
20 208 430 874 1,528 2,168 4,631 8,338 13,146 27,380 48,441 
30 167 345 702 1,227 1,741 3,719 6,696 10,557 21,987 38,900 
40 143 295 601 1,050 1,490 3,183 5,731 9,035 18,818 33,293 
50 127 262 533 931 1,321 2,821 5,079 8,008 16,678 29,507 
60 115 237 483 843 1,197 2,556 4,602 7,256 15,112 26,736 
70 106 218 444 776 1,101 2,352 4,234 6,675 13,903 24,597 
80 98 203 413 722 1,024 2,188 3,939 6,210 12,934 22,882 
90 92 191 388 677 961 2,053 3,695 5,826 12,135 21,470 
100 87 180 366 640 908 1,939 3,491 5,504 11,463 20,280 
125 77 159 324 567 804 1,718 3,094 4,878 10,159 17,974 
150 70 145 294 514 729 1,557 2,803 4,420 9,205 16,286 
175 64 133 270 473 671 1,432 2,579 4,066 8,469 14,983 
200 60 124 252 440 624 1,333 2,399 3,783 7,878 13,938 
250 53 110 223 390 553 1,181 2,126 3,352 6,982 12,353 
300 48 99 202 353 501 1,070 1,927 3,038 6,327 11,193 

Notes: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  

 2. When this table is used to size the tubing upstream of a line pressure regulator, the pipe or tubing downstream of the line pressure 
regulator shall be sized using a pressure drop no greater than 1 inch WC.
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Gas Natural 

Inlet pressure 5.0 psi or less 
Pressure Drop 3.5 psi 

Table 9.13 Semi-Rigid Copper Tubing 

Specific Gravity 0.60 
 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 

Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length 
(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 511 1,054 2,144 3,747 5,315 11,354 20,441 32,229 67,125 118,758 
20 351 724 1,473 2,575 3,653 7,804 14,049 22,151 46,135 81,622 
30 282 582 1,183 2,068 2,934 6,267 11,282 17,788 37,048 65,545 
40 241 498 1,013 1,770 2,511 5,364 9,656 15,224 31,708 56,098 
50 214 441 898 1,569 2,225 4,754 8,558 13,493 28,102 49,719 
60 194 400 813 1,421 2,016 4,307 7,754 12,225 25,463 45,049 
70 178 368 748 1,308 1,855 3,962 7,134 11,247 23,425 41,444 
80 166 342 696 1,216 1,726 3,686 6,636 10,463 21,793 38,556 
90 156 321 653 1,141 1,619 3,459 6,227 9,817 20,447 36,176 
100 147 303 617 1,078 1,529 3,267 5,882 9,273 19,315 34,172 
125 130 269 547 955 1,356 2,896 5,213 8,219 17,118 30,286 
150 118 243 495 866 1,228 2,624 4,723 7,447 15,510 27,441 
175 109 224 456 796 1,130 2,414 4,345 6,851 14,269 25,245 
200 101 208 424 741 1,051 2,245 4,042 6,374 13,275 23,486 
250 90 185 376 657 932 1,990 3,583 5,649 11,765 20,815 
300 81 167 340 595 844 1,803 3,246 5,118 10,660 18,860 

Notes: 
1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper tubing 
products. 
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Gas Natural 

Inlet pressure 0.5 psi or less 
Pressure Drop 0.5 in. WC 

Table 9.14 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 0.60 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

5 46 63 115 134 225 270 471 546 895 1,790 4,142 
10 32 44 82 95 161 192 330 383 639 1,261 2,934 
15 25 35 66 77 132 157 267 310 524 1,027 2,398 
20 22 31 58 67 116 137 231 269 456 888 2,078 
25 19 27 52 60 104 122 206 240 409 793 1,860 
30 18 25 47 55 96 112 188 218 374 723 1,698 
40 15 21 41 47 83 97 162 188 325 625 1,472 
50 13 19 37 42 75 87 144 168 292 559 1,317 
60 12 17 34 38 68 80 131 153 267 509 1,203 
70 11 16 31 36 63 74 121 141 248 471 1,114 
80 10 15 29 33 60 69 113 132 232 440 1,042 
90 10 14 28 32 57 65 107 125 219 415 983 
100 9 13 26 30 54 62 101 118 208 393 933 
150 7 10 20 23 42 48 78 91 171 320 762 
200 6 9 18 21 38 44 71 82 148 277 661 
250 5 8 16 19 34 39 63 74 133 247 591 
300 5 7 15 17 32 36 57 67 95 226 540 

Note: Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be 
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of 
additional fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 

 
Gas Natural  

Inlet pressure 0.5 psi or less 
Pressure Drop 3.0 in. WC 

Table 9.15 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 0.60 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) 
Maximum Capacity in Cubic Feet of Gas per Hour 

5 120 160 277 327 529 649 1,182 1,365 2,141 4,428 10,103 
10 83 112 197 231 380 462 828 958 1,528 3,199 7,156 
15 67 90 161 189 313 379 673 778 1,254 2,541 5,848 
20 57 78 140 164 273 329 580 672 1,090 2,197 5,069 
25 51 69 125 147 245 295 518 599 978 1,963 4,536 
30 46 63 115 134 225 270 471 546 895 1,790 4,142 
40 39 54 100 116 196 234 407 471 778 1,548 3,590 
50 35 48 89 104 176 210 363 421 698 1,383 3,213 
60 32 44 82 95 161 192 330 383 639 1,261 2,934 
70 29 41 76 88 150 178 306 355 593 1,166 2,717 
80 27 38 71 82 141 167 285 331 555 1,090 2,543 
90 26 36 67 77 133 157 268 311 524 1,027 2,398 
100 24 34 63 73 126 149 254 295 498 974 2,276 
150 19 27 52 60 104 122 206 240 409 793 1,860 
200 17 23 45 52 91 106 178 207 355 686 1,612 
250 15 21 40 46 82 95 159 184 319 613 1,442 
300 13 19 37 42 75 87 144 168 234 559 1,317 

Notes: Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be 
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of 
additional fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
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Gas Natural 

Inlet pressure 0.5 psi or less 
Pressure Drop 6.0 in. WC 

Table 9.16 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 0.60 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

5 173 229 389 461 737 911 1,687 1,946 3,000 6,282 14,263 
10 120 160 277 327 529 649 1,182 1,365 2,141 4,428 10,103 
15 96 130 227 267 436 532 960 1,110 1,758 3,607 8,257 
20 83 112 197 231 380 462 828 958 1,528 3,119 7,156 
25 74 99 176 207 342 414 739 855 1,371 2,786 6,404 
30 67 90 161 189 313 379 673 778 1,254 2,541 5,848 
40 57 78 140 164 273 329 580 672 1,090 2,197 5,069 
50 51 69 125 147 245 295 518 599 978 1,963 4,536 
60 46 63 115 134 225 270 471 546 895 1,790 4,142 
70 42 58 106 124 209 250 435 505 830 1,656 3,837 
80 39 54 100 116 196 234 407 471 778 1,548 3,590 
90 37 51 94 109 185 221 383 444 735 1,458 3,386 
100 35 48 89 104 176 210 363 421 698 1,383 3,213 
150 28 39 73 85 145 172 294 342 573 1,126 2,626 
200 24 34 63 73 126 149 254 295 498 974 2,276 
250 21 30 57 66 114 134 226 263 447 870 2,036 
300 19 27 52 60 104 122 206 240 409 793 1,860 

Note: Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be 
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of 
additional fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
 

Gas Natural 
Inlet pressure 2.0 psi 

Pressure Drop 1.0 psi 
Table 9.17 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 0.60 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) 
Maximum Capacity in Cubic Feet of Gas per Hour 

10 270 353 587 700 1,098 1,372 2,592 2,986 4,509 9,599 21,637 
25 166 220 374 444 709 876 1,620 1,869 2,887 6,041 13,715 
30 151 200 342 405 650 801 1,475 1,703 2,642 5,509 12,526 
40 129 172 297 351 567 696 1,273 1,470 2,297 4,763 10,855 
50 115 154 266 314 510 624 1,135 1,311 2,061 4,255 9,715 
75 93 124 218 257 420 512 922 1,066 1,692 3,467 7,940 
80 89 120 211 249 407 496 892 1,031 1,639 3,355 7,689 
100 79 107 189 222 366 445 795 920 1,471 2,997 6,881 
150 64 87 155 182 302 364 646 748 1,207 2,442 5,624 
200 55 75 135 157 263 317 557 645 1,049 2,111 4,874 
250 49 67 121 141 236 284 497 576 941 1,886 4,362 
300 44 61 110 129 217 260 453 525 862 1,720 3,983 
400 38 52 96 111 189 225 390 453 749 1,487 3,452 
500 34 46 86 100 170 202 348 404 552 1,329 3,089 

Notes:  
1. Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds 3/4 psi DO NOT USE THIS TABLE. 
Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator may vary with flow rate. 
2. CAUTION: Capacities shown in table may exceed maximum capacity for a selected regulator. Consult with regulator or tubing manufacturer for 
guidance. 
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger number of bends and/or fittings shall be increased 
by an equivalent length of tubing according to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of 
additional fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
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Gas Natural 

Inlet pressure 5.0 psi 
Pressure Drop 3.5 psi 

Table 9.18 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 0.60 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) 
Maximum Capacity in Cubic Feet of Gas per Hour 

10 523 674 1,084 1,304 1,995 2,530 4,923 5,659 8,295 18,080 40,353 
25 322 420 691 827 1,289 1,616 3,077 3,543 5,311 11,378 25,580 
30 292 382 632 755 1,181 1,478 2,803 3,228 4,860 10,377 23,361 
40 251 329 549 654 1,031 1,284 2,418 2,786 4,225 8,972 20,246 
50 223 293 492 586 926 1,151 2,157 2,486 3,791 8,015 18,119 
75 180 238 403 479 763 944 1,752 2,021 3,112 6,530 14,809 
80 174 230 391 463 740 915 1,694 1,955 3,016 6,320 14,341 
100 154 205 350 415 665 820 1,511 1,744 2,705 5,646 12,834 
150 124 166 287 339 548 672 1,228 1,418 2,221 4,600 10,489 
200 107 143 249 294 478 584 1,060 1,224 1,931 3,977 9,090 
250 95 128 223 263 430 524 945 1,092 1,732 3,553 8,135 
300 86 116 204 240 394 479 860 995 1,585 3,240 7,430 
400 74 100 177 208 343 416 742 858 1,378 2,802 6,439 
500 66 89 159 186 309 373 662 766 1,035 2,503 5,762 

Notes: 
1. Table does not include effect of pressure drop across line regulator. Where regulator loss exceeds 1 psi., DO NOT USE THIS TABLE. Consult 
with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate. 
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for guidance. 
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be increased 
by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of additional 
fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
 

Gas Natural 
Inlet pressure 1.0 psi or Less 

Pressure Drop 0.3 in. WC 
Table 9.19 Polyethylene Plastic Pipe 

Specific Gravity 0.60 

 Pipe Size (in.) 

Nominal OD: 1/2 
3/4 1 11/4 11/2 2 

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00 

Actual ID: .660 .860 1.077 1.328 1.554 1.943 

Length 
(ft) 

Maximum Capacity in Cubic Feet of Gas per Hour 

10 153 305 551 955 1,442 2,590 

20 105 210 379 656 991 1,780 

30 84 169 304 527 796 1,430 

40 72 144 260 451 681 1,224 

50 64 128 231 400 604 1,084 

60 58 116 209 362 547 983 

70 53 107 192 333 503 904 

80 50 99 179 310 468 841 

90 46 93 168 291 439 789 

100 44 88 159 275 415 745 

125 39 78 141 243 368 661 

150 35 71 127 221 333 598 

175 32 65 117 203 306 551 

200 30 60 109 189 285 512 
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Gas Natural 

Inlet pressure 1.0 psi or Less 
Pressure Drop 0.5 in. WC 

Table 9.20 Polyethylene Plastic Pipe 

Specific Gravity 0.60 

 Pipe Size (in.) 

Nominal OD: 1/2 
3/4 1 11/4 11/2 2 

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00 

Actual ID: .660 .860 1.077 1.328 1.554 1.943 

Length 
(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 201 403 726 1,258 1,900 3,415 

20 138 277 499 865 1,306 2,347 

30 111 222 401 695 1,049 1,885 

40 95 190 343 594 898 1,613 

50 84 169 304 527 796 1,430 

60 76 153 276 477 721 1,295 

70 70 140 254 439 663 1,192 

80 65 131 236 409 617 1,109 

90 61 123 221 383 579 1,040 

100 58 116 209 362 547 983 

125 51 103 185 321 485 871 

150 46 93 168 291 439 789 

175 43 86 154 268 404 726 

200 40 80 144 249 376 675 

 
Gas Natural 

Inlet pressure 2.0 psi 
Pressure Drop 1.0 psi 

Table 9.21 Polyethylene Plastic Pipe 

Specific Gravity 0.60 

 Pipe Size (in.) 

Nominal OD: 1/2 
3/4 1 11/4 11/2 2 

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00 

Actual ID: .660 .860 1.077 1.328 1.554 1.943 

Length 
(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 1,858 3,721 6,714 11,631 17,565 31,560 

20 1,277 2,557 4,614 7,994 12,072 21,691 

30 1,026 2,054 3,706 6,420 9,695 17,419 

40 878 1,758 3,172 5,494 8,297 14,908 

50 778 1,558 2,811 4,869 7,354 13,213 

60 705 1,412 2,547 4,412 6,663 11,972 

70 649 1,299 2,343 4,059 6,130 11,014 

80 603 1,208 2,180 3,776 5,703 10,246 

90 566 1,134 2,045 3,543 5,351 9,614 

100 535 1,071 1,932 3,347 5,054 9,081 

125 474 949 1,712 2,966 4,479 8,048 

150 429 860 1,551 2,688 4,059 7,292 

175 395 791 1,427 2,473 3,734 6,709 

200 368 736 1,328 2,300 3,474 6,241 
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Gas Undiluted Propane  

Inlet pressure 10.0 psi 
Pressure Drop 1.0 psi 

Table 9.22 Schedule 40 Metallic Pipe 

Specific Gravity 1.50 

SPECIAL USE: Pipe Sizing Between First Stage (High Pressure Regulator) And Second Stage (Low Pressure Regulator) 

 Pipe Size (in.) 

Nominal Inside: 1/2 
3/4 1 11/4 11/2 2 3 31/2 4 

Actual: 0.622 0.824 1.049 1.38 1.61 2.067 3.068 3.548 4.026 

Length 
(ft) 

Maximum Capacity in Thousands of Btu per Hour 

30 1,834 3,835 7,225 14,834 22,225 42,804 120,604 176,583 245,995 

40 1,570 3,283 6,184 12,696 19,022 36,634 103,222 151,132 210,539 

50 1,391 2,909 5,480 11,252 16,859 32,468 91,484 133,946 186,597 

60 1,261 2,636 4,966 10,195 15,275 29,419 82,891 121,364 169,071 

70 1,160 2,425 4,568 9,379 14,053 27,065 76,258 111,654 155,543 

80 1,079 2,256 4,250 8,726 13,074 25,179 70,944 103,872 144,703 

90 1,012 2,117 3,988 8,187 12,267 23,624 66,564 97,460 135,770 

100 956 2,000 3,767 7,733 11,587 22,315 62,876 92,060 128,247 

150 768 1,606 3,025 6,210 9,305 17,920 50,492 73,927 102,987 

200 657 1,374 2,589 5,315 7,964 15,337 43,214 63,272 88,144 

250 582 1,218 2,294 4,711 7,058 13,593 38,300 56,077 78,120 

300 528 1,104 2,079 4,268 6,395 12,316 34,703 50,810 70,782 

350 486 1,015 1,913 3,927 5,883 11,331 31,926 46,744 65,119 

400 452 945 1,779 3,653 5,473 10,541 29,701 43,487 60,581 

450 424 886 1,669 3,428 5,135 9,890 27,867 40,802 56,841 

500 400 837 1,577 3,238 4,851 9,342 26,323 38,541 53,691 

600 363 759 1,429 2,934 4,395 8,465 23,851 34,921 48,648 

700 334 698 1,314 2,699 4,044 7,788 21,943 32,127 44,756 

800 310 649 1,223 2,511 3,762 7,245 20,413 29,888 41,637 

900 291 609 1,147 2,356 3,530 6,798 19,153 28,043 39,066 

1,000 275 575 1,084 2,225 3,334 6,421 18,092 26,489 36,902 

1,500 221 462 870 1,787 2,677 5,156 14,528 21,272 29,633 

2,000 189 395 745 1,529 2,291 4,413 12,435 18,206 25,362 
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Gas Undiluted Propane 

Inlet pressure 2.0 psi 
Pressure Drop 1.0 psi 

Table 9.23 Schedule 40 Metallic Pipe 

Specific Gravity 1.50 
 Pipe Size (in.) 

Nominal 1/2 
3/4 1 11/4 11/2 2 21/2 3 4 

Actual ID 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

Length 
(ft) 

Maximum Capacity in Thousands of Btu per Hour 

10 2,676 5,595 10,539 21,638 32,420 62,438 99,516 175,927 358,835 

20 1,839 3,845 7,243 14,872 22,282 42,913 68,397 120,914 246,625 

30 1,477 3,088 5,817 11,942 17,893 34,461 54,925 97,098 198,049 

40 1,264 2,643 4,978 10,221 15,314 29,494 47,009 83,103 169,504 

50 1,120 2,342 4,412 9,059 13,573 26,140 41,663 73,653 150,229 

60 1,015 2,122 3,998 8,208 12,298 23,685 37,750 66,735 136,118 

70 934 1,952 3,678 7,551 11,314 21,790 34,729 61,395 125,227 

80 869 1,816 3,422 7,025 10,526 20,271 32,309 57,116 116,499 

90 815 1,704 3,210 6,591 9,876 19,020 30,314 53,590 109,307 

100 770 1,610 3,033 6,226 9,329 17,966 28,635 50,621 103,251 

125 682 1,427 2,688 5,518 8,268 15,923 25,378 44,865 91,510 

150 618 1,293 2,435 5,000 7,491 14,427 22,995 40,651 82,914 

175 569 1,189 2,240 4,600 6,892 13,273 21,155 37,398 76,280 

200 529 1,106 2,084 4,279 6,411 12,348 19,681 34,792 70,964 
 

Gas Undiluted Propane 
Inlet pressure 11.0 in. WC 

Pressure Drop 0.5 in. WC 
Table 9.24 Schedule 40 Metallic Pipe 

Specific Gravity 1.50 

SPECIAL USE: Pipe Sizing Between Single or Second Stage (Low Pressure Regulator) and Appliance. 

 Pipe Size (in.) 

Nominal Inside: 1/2 
3/4 1 11/4 11/2 2 3 31/2 4 

Actual: 0.622 0.824 1.049 1.38 1.61 2.067 3.068 3.548 4.026 

Length 
(ft) 

Maximum Capacity in Thousands of Btu per Hour 

10 291 608 1,145 2,352 3,523 6,786 19,119 27,993 38,997 

20 200 418 787 1,616 2,422 4,664 13,141 19,240 26,802 

30 160 336 632 1,298 1,945 3,745 10,552 15,450 21,523 

40 137 287 541 1,111 1,664 3,205 9,031 13,223 18,421 

50 122 255 480 984 1,475 2,841 8,004 11,720 16,326 

60 110 231 434 892 1,337 2,574 7,253 10,619 14,793 

80 94 197 372 763 1,144 2,203 6,207 9,088 12,661 

100 84 175 330 677 1,014 1,952 5,501 8,055 11,221 

125 74 155 292 600 899 1,730 4,876 7,139 9,945 

150 67 140 265 543 814 1,568 4,418 6,468 9,011 

200 58 120 227 465 697 1,342 3,781 5,536 7,712 

250 51 107 201 412 618 1,189 3,351 4,906 6,835 

300 46 97 182 373 560 1,078 3,036 4,446 6,193 

350 42 89 167 344 515 991 2,793 4,090 5,698 

400 40 83 156 320 479 922 2,599 3,805 5,301 
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Gas Undiluted Propane 

Inlet pressure 10.0 psi 
Pressure Drop 1.0 psi 

Table 9.25 Semi-Rigid Copper Tubing 

Specific Gravity 1.50 

SPECIAL USE: Sizing Between First Stage (High Pressure Regulator) and Second Stage (Low Pressure Regulator) 

 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length 
(ft) Maximum Capacity in Thousands of Btu per Hour 

10 513 1,058 2,152 3,760 5,335 11,396 20,516 32,347 67,371 119,193 
20 352 727 1,479 2,585 3,667 7,832 14,101 22,232 46,303 81,921 
30 283 584 1,188 2,075 2,944 6,290 11,323 17,853 37,183 65,785 
40 242 500 1,016 1,776 2,520 5,383 9,691 15,280 31,824 56,304 
50 215 443 901 1,574 2,234 4,771 8,589 13,542 28,205 49,901 
60 194 401 816 1,426 2,024 4,323 7,782 12,270 25,556 45,214 
70 179 369 751 1,312 1,862 3,977 7,160 11,288 23,511 41,596 
80 166 343 699 1,221 1,732 3,700 6,661 10,502 21,873 38,697 
90 156 322 655 1,145 1,625 3,471 6,250 9,853 20,522 36,308 
100 147 304 619 1,082 1,535 3,279 5,903 9,307 19,385 34,297 
125 131 270 549 959 1,361 2,906 5,232 8,249 17,181 30,396 
150 118 244 497 869 1,233 2,633 4,741 7,474 15,567 27,541 
175 109 225 457 799 1,134 2,423 4,361 6,876 14,321 25,338 
200 101 209 426 744 1,055 2,254 4,057 6,397 13,323 23,572 
225 95 196 399 698 990 2,115 3,807 6,002 12,501 22,117 
250 90 185 377 659 935 1,997 3,596 5,669 11,808 20,891 
275 85 176 358 626 888 1,897 3,415 5,385 11,215 19,841 
300 81 168 342 597 847 1,810 3,258 5,137 10,699 18,929 

Note: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  
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Gas Undiluted Propane 

Inlet pressure 11.0 in. WC 
Pressure Drop 0.5 in. WC 

Table 9.26 Semi-Rigid Copper Tubing 

Specific Gravity 1.50 

SPECIAL USE: Sizing Between Single or Second Stage (Low Pressure Regulator) and Appliance 

 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 
Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length 
(ft) Maximum Capacity in Thousands of Btu per Hour 

10 45 93 188 329 467 997 1,795 2,830 5,895 10,429 
20 31 64 129 226 321 685 1,234 1,945 4,051 7,168 
30 25 51 104 182 258 550 991 1,562 3,253 5,756 
40 21 44 89 155 220 471 848 1,337 2,784 4,926 
50 19 39 79 138 195 417 752 1,185 2,468 4,366 
60 17 35 71 125 177 378 681 1,074 2,236 3,956 
70 16 32 66 115 163 348 626 988 2,057 3,639 
80 15 30 61 107 152 324 583 919 1,914 3,386 
90 14 28 57 100 142 304 547 862 1,796 3,177 
100 13 27 54 95 134 287 517 814 1,696 3,001 
125 11 24 48 84 119 254 458 722 1,503 2,660 
150 10 21 44 76 108 230 415 654 1,362 2,410 
175 10 20 40 70 99 212 382 602 1,253 2,217 
200 8.9 18 37 65 92 197 355 560 1,166 2,062 
225 8.3 17 35 61 87 185 333 525 1,094 1,935 
250 7.9 16 33 58 82 175 315 496 1,033 1,828 
275 7.5 15 31 55 78 166 299 471 981 1,736 
300 7.1 15 30 52 74 158 285 449 936 1,656 

Note: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  
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Gas Undiluted Propane 

Inlet pressure 2.0 psi 
Pressure Drop 1.0 psi 

Table 9.27 Semi-Rigid Copper Tubing 

Specific Gravity 1.50 
 Tube Size (in.) 

K & L 1/4 
3/8 

1/2 
5/8 

3/4 1 11/4 11/2 2 21/2 Nominal: 
ACR 3/8 

1/2 
5/8 

3/4 
7/8 11/8 13/8 15/8 21/8 25/8 

Outside: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 2.625 

Inside1: 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 2.435 

Length 
(ft) Maximum Capacity in Thousands of Btu per Hour 

10 413 852 1,732 3,027 4,295 9,175 16,517 26,042 54,240 95,962 
20 284 585 1,191 2,081 2,952 6,306 11,352 17,899 37,279 65,954 
30 228 470 956 1,671 2,371 5,064 9,116 14,373 29,936 52,963 
40 195 402 818 1,430 2,029 4,334 7,802 12,302 25,621 45,330 
50 173 356 725 1,267 1,798 3,841 6,915 10,903 22,708 40,175 
60 157 323 657 1,148 1,629 3,480 6,266 9,879 20,575 36,401 
70 144 297 605 1,057 1,499 3,202 5,764 9,088 18,929 33,489 
80 134 276 562 983 1,394 2,979 5,363 8,455 17,609 31,155 
90 126 259 528 922 1,308 2,795 5,031 7,933 16,522 29,232 
100 119 245 498 871 1,236 2,640 4,753 7,493 15,607 27,612 
125 105 217 442 772 1,095 2,340 4,212 6,641 13,832 24,472 
150 95 197 400 700 992 2,120 3,817 6,017 12,533 22,173 
175 88 181 368 644 913 1,950 3,511 5,536 11,530 20,399 
200 82 168 343 599 849 1,814 3,267 5,150 10,727 18,978 
225 77 158 321 562 797 1,702 3,065 4,832 10,064 17,806 
250 72 149 304 531 753 1,608 2,895 4,564 9,507 16,819 
275 69 142 288 504 715 1,527 2,750 4,335 9,029 15,974 
300 66 135 275 481 682 1,457 2,623 4,136 8,614 15,240 

Note: 1. Table capacities are based on Type K copper tubing inside diameter (shown) which has the smallest inside diameter of the copper 
tubing products.  
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Gas Undiluted Propane 

Inlet pressure 11.0 in. WC 
Pressure Drop 0.5 in. WC 

Table 9.28 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 1.50 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

5 72 99 181 211 355 426 744 863 1,415 2,830 6,547 
10 50 69 129 150 254 303 521 605 971 1,993 4,638 
15 39 55 104 121 208 248 422 490 775 1,623 3,791 
20 34 49 91 106 183 216 365 425 661 1,404 3,285 
25 30 42 82 94 164 192 325 379 583 1,254 2,940 
30 28 39 74 87 151 177 297 344 528 1,143 2,684 
40 23 33 64 74 131 153 256 297 449 988 2,327 
50 20 30 58 66 118 137 227 265 397 884 2,082 
60 19 26 53 60 107 126 207 241 359 805 1,902 
70 17 25 49 57 99 117 191 222 330 745 1,761 
80 15 23 45 52 94 109 178 208 307 696 1,647 
90 15 22 44 50 90 102 169 197 286 656 1,554 
100 14 20 41 47 85 98 159 186 270 621 1,475 
150 11 15 31 36 66 75 123 143 217 506 1,205 
200 9 14 28 33 60 69 112 129 183 438 1,045 
250 8 12 25 30 53 61 99 117 163 390 934 
300 8 11 23 26 50 57 90 107 147 357 854 

Note: Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be 
increased by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of 
additional fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
 

Gas Undiluted Propane 
Inlet pressure 2.0 psi 

Pressure Drop 1.0 psi 
Table 9.29 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 1.50 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) 
Maximum Capacity in Cubic Feet of Gas per Hour 

10 426 558 927 1,106 1,735 2,168 4,097 4,720 7,128 15,174 34,203 
25 262 347 591 701 1,120 1,384 2,560 2,954 4,564 9,549 21,680 
30 238 316 540 640 1,027 1,266 2,331 2,692 4,176 8,708 19,801 
40 203 271 469 554 896 1,100 2,012 2,323 3,631 7,529 17,159 
50 181 243 420 496 806 986 1,794 2,072 3,258 6,726 15,357 
75 147 196 344 406 663 809 1,457 1,685 2,675 5,480 12,551 
80 140 189 333 393 643 768 1,410 1,629 2,591 5,303 12,154 
100 124 169 298 350 578 703 1,256 1,454 2,325 4,738 10,877 
150 101 137 245 287 477 575 1,021 1,182 1,908 3,860 8,890 
200 86 118 213 248 415 501 880 1,019 1,658 3,337 7,705 
250 77 105 191 222 373 448 785 910 1,487 2,981 6,895 
300 69 96 173 203 343 411 716 829 1,363 2,719 6,296 
400 60 82 151 175 298 355 616 716 1,163 2,351 5,457 
500 53 72 135 158 268 319 550 638 1,027 2,101 4,883 

Notes: 
1. Table does not include effect of pressure drop across the line regulator. Where regulator loss exceeds 1/2 psi (based on 13 in. water column 
outlet pressure), DO NOT USE THIS TABLE. Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drops across 
a regulator may vary with flow rate. 
2. CAUTION: Capacities shown in table may exceed maximum capacity for a selected regulator. Consult with regulator or tubing manufacturer for 
guidance. 
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger number of bends and/or fittings shall be increased 
by an equivalent length of tubing according to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of 
additional fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
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Gas Undiluted Propane 

Inlet pressure 5.0 psi 
Pressure Drop 3.5 psi 

Table 9.30 Corrugated Stainless Steel Tubing (CSST) 

Specific Gravity 1.50 
 Tube Size (EHD) 

Flow Designation: 13 15 18 19 23 25 30 31 37 46 62 
Length 

(ft) Maximum Capacity in Cubic Feet of Gas per Hour 

10 826 1,065 1,713 2,061 3,153 3,999 7,829 8,945 13,112 28,580 63,788 
25 509 664 1,092 1,307 2,037 2,554 4,864 5,600 8,395 17,986 40,436 
30 461 603 999 1,193 1,866 2,336 4,430 5,102 7,682 16,403 36,928 
40 396 520 867 1,033 1,629 2,029 3,822 4,404 6,679 14,183 32,004 
50 352 463 777 926 1,463 1,819 3,409 3,929 5,993 12,670 28,642 
75 284 376 637 757 1,206 1,492 2,769 3,194 4,919 10,322 23,409 
80 275 363 618 731 1,169 1,446 2,677 3,090 4,768 9,990 22,670 
100 243 324 553 656 1,051 1,296 2,388 2,756 4,276 8,925 20,287 
150 196 262 453 535 866 1,062 1,941 2,241 3,511 7,271 16,581 
200 169 226 393 464 755 923 1,675 1,934 3,052 6,287 14,369 
250 150 202 352 415 679 828 1,493 1,726 2,738 5,616 12,859 
300 136 183 322 379 622 757 1,359 1,572 2,505 5,122 11,745 
400 117 158 279 328 542 657 1,173 1,356 2,178 4,429 10,178 
500 104 140 251 294 488 589 1,046 1,210 1,954 3,957 9,108 

Notes: 
1. Table does not include effect of pressure drop across line regulator. Where regulator loss exceeds1 psi, DO NOT USE THIS TABLE. Consult 
with regulator manufacturer for pressure drops and capacity factors. Pressure drop across regulator may vary with the flow rate. 
2. CAUTION: Capacities shown in table may exceed maximum capacity of selected regulator. Consult with tubing manufacturer for guidance. 
3. Table includes losses for four 90-degree bends and two end fittings. Tubing runs with larger numbers of bends and/or fittings shall be increased 
by an equivalent length of tubing to the following equation: L = 1.3n where L is additional length (ft) of tubing and n is the number of additional 
fittings and/or bends. 
*EHD — Equivalent Hydraulic Diameter — A measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of 
EHD, the greater the gas capacity of the tubing. 
 

Gas Undiluted Propane 
Inlet pressure 11.0 in. WC 

Pressure Drop 0.5 in. WC 
Table 9.31 Polyethylene Plastic Pipe 

Specific Gravity 1.50 

 Pipe Size (in.) 

Nominal OD: 1/2 
3/4 1 11/4 11/2 2 

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00 

Actual ID: .660 .860 1.077 1.328 1.554 1.943 

Length 
(ft) Maximum Capacity in Thousands of Btu per Hour 

10 340 680 1,227 2,126 3,211 5,769 

20 233 467 844 1,461 2,207 3,965 

30 187 375 677 1,173 1,772 3,184 

40 160 321 580 1,004 1,517 2,725 

50 142 285 514 890 1,344 2,415 

60 129 258 466 807 1,218 2,188 

70 119 237 428 742 1,121 2,013 

80 110 221 398 690 1,042 1,873 

90 103 207 374 648 978 1,757 

100 98 196 353 612 924 1,660 

125 87 173 313 542 819 1,471 

150 78 157 284 491 742 1,333 

175 72 145 261 452 683 1,226 

200 67 135 243 420 635 1,141 
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Gas Undiluted Propane 

Inlet pressure 2.0 psi 
Pressure Drop 1.0 psi 

Table 9.32 Polyethylene Plastic Pipe 

Specific Gravity 1.50 

 Pipe Size (in.) 

Nominal OD: 1/2 
3/4 1 11/4 11/2 2 

Designation: SDR 9.33 SDR 11.0 SDR 11.00 SDR 10.00 SDR 11.00 SDR 11.00 

Actual ID: .660 .860 1.077 1.328 1.554 1.943 

Length 
(ft) 

Maximum Capacity in Thousands of Btu per Hour 

10 3,126 6,259 11,293 19,564 29,545 53,085 

20 2,148 4,302 7,762 13,446 20,306 36,485 

30 1,725 3,454 6,233 10,798 16,307 29,299 

40 1,477 2,957 5,335 9,242 13,956 25,076 

50 1,309 2,620 4,728 8,191 12,369 22,225 

60 1,186 2,374 4,284 7,421 11,207 20,137 

70 1,091 2,184 3,941 6,828 10,311 18,526 

80 1,015 2,032 3,666 6,352 9,592 17,235 

90 952 1,907 3,440 5,960 9,000 16,171 

100 899 1,801 3,249 5,629 8,501 15,275 

125 797 1,596 2,880 4,989 7,535 13,538 

150 722 1,446 2,609 4,521 6,827 12,266 

175 664 1,331 2,401 4,159 6,281 11,285 

200 618 1,238 2,233 3,869 5,843 10,498 
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Table 9.33 Polyethylene Plastic Tubing 

Gas Undiluted Propane 

Inlet pressure 11.0 in. WC 

Pressure Drop 0.5 in. WC 

Specific Gravity 1.50 

 Plastic Tubing Size (CTS) (in.) 

Nominal OD: 1/2 
3/4 

Designation: SDR 7.00 SDR 11.00 

Actual ID: 0.445 0.927 

Length 
(ft) 

Maximum Capacity in 
Thousands of Btu per Hour 

10 121 828 

20 83 569 

30 67 457 

40 57 391 

50 51 347 

60 46 314 

70 42 289 

80 39 269 

90 37 252 

100 35 238 

125 31 211 

150 28 191 

175 26 176 

200 24 164 

225 22 154 

250 21 145 

275 20 138 

300 19 132 

350 18 121 

400 16 113 

 
 

Chapter 12 Sizing of Category I Venting Systems 
 

10-1.1 These venting tables shall not be used where obstructions, as 
described in the exceptions to (see Section 7.15), are installed in the 
venting system. The installation of vents serving listed appliances with 
vent dampers shall be in accordance with the appliance 

manufacturer’s instructions or in accordance with the following: 
[ROP 54/Z223.1–366] 
 
10-1.2 If Where the vent size determined from the tables is smaller 
than the appliance draft hood outlet or flue collar, the use of the 
smaller size shall be permitted to be used provided that the 
installation complies with all of the following requirements are met:  

[(1) through (5) unchanged] [ROP 54/Z223.1–367] 
 
10-1.3 Single-appliance venting configurations with zero (0) lateral 
lengths in Tables 10.1, 10.2, and 10.5 shall not have no elbows in the 
venting system. For vent configurations with lateral lengths, the 
venting tables include allowance for two 90-degree turns. For each 
additional 90-degree turn, or equivalent, the maximum capacity listed 
in the venting tables shall be reduced by 10 percent (0.90 × maximum 
table capacity). Two or more turns, the combined angles of which 
equal 90 degrees, shall be considered equivalent to one 90-degree 
turn. For each elbow up to and including 45 degrees, the maximum 
capacity listed in the venting tables shall be reduced by 5 percent. For 
each elbow greater than 45 degrees up to and including 90 degrees, 
the maximum capacity listed in the venting tables shall be reduced by 
10 percent. [ROP 54/Z223.1–368], [ROP 54/Z223.1–369] 
 
 [10-1.4 through 10-1.7 unchanged] 
 
10.1.8 If Where the vertical vent has a larger diameter than the vent 
connector, the vertical vent diameter shall be used to determine the 
minimum vent capacity, and the connector diameter shall be used to 
determine the maximum vent capacity. The flow area of the vertical 
vent shall not exceed seven times the flow area of the listed appliance 
categorized vent area, flue collar area, or draft hood outlet area unless 
designated designed in accordance with approved engineering 
methods. [ROP 54/Z223.1–370], [ROP 54/Z223.1–371] 
 
10-1.9 Tables 10.1, through 10.5 shall be used for chimneys and vents 
not exposed to the outdoors below the roof line. A Type B vent or 
listed chimney lining system passing through an unused masonry 
chimney flue shall not be considered to be exposed to the outdoors. 
Table 10.3 in combination with Table 10.11 shall be used for clay-tile-
lined exterior masonry chimneys, provided all of the following are 
met: 
 [(1) through (6) unchanged] 
Exception: The installation of Vvents serving listed appliances installed shall 
be permitted to be in accordance with the appliance manufacturer’s instructions 
and the terms of the listing. [ROP 54/Z223.1–373] 
 
 [10-1.10 through 10-1.14 unchanged] 
 
 

Venting Tables 10.1 through 10.5 
 

REVIEWER NOTES: Venting Tables: 
1. The layout/format of the table headings for venting tables 10.1 
through 10.5 are being revised. There is no revisions to the remainder 
of these tables. Underling has been omitted for clarity.  
2. The revisions are based on ROP Sequence Number [ROP 
54/Z223.1–365] 
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Number of Appliances: Single 

Appliance Type: Category I Table 10.1 Type B Double-Wall Gas Vent 

Appliance Vent Connection: Connected Directly to Vent 

 Vent Diameter — D in. 

 3 4 5 6 7 8 9 

Appliance Input Rating in Thousands of Btu per Hour 

 
 

Number of Appliances: Single 

Appliance Type: Category I 
Table 10.1 
(Continued) Type B Double-Wall Gas Vent 

Appliance Vent Connection: Connected Directly to Vent 

 Vent Diameter — D in. 

 10 12 14 16 18 20 22 24 

Appliance Input Rating in Thousands of Btu per Hour 

 
 

Number of Appliances: Single 

Appliance Type: Category I Table 10.2 Type B Double-Wall Gas Vent 

Appliance Vent Connection: Single Wall Metal Connector 

 Vent Diameter — D in. 

  3 4 5 6 7 8 9 10 12 

Appliance Input Rating in Thousands of Btu per Hour 

 

Number of Appliances: Single 

Appliance Type: Category I Table 10.3 Masonry Chimney 

Appliance Vent Connection: Type B Double Wall Connector 

 Type B Double-Wall Connector Diameter — D in. 
To be used with chimney areas within the size limits at bottom 

  3 4 5 6 7 8 9 10 12 

Appliance Input Rating in Thousands of Btu per Hour 

 
 

Number of Appliances: Single 

Appliance Type: Category I Table 10.4 Masonry Chimney 

Appliance Vent Connection: Single Wall Metal Connector 

 Single-Wall Metal Connector Diameter — D In. 
To be used with chimney areas within the size limits at bottom 

  3 4 5 6 7 8 9 10 12 

Appliance Input Rating in Thousands of Btu per Hour 

 
 

Number of Appliances: Single 

Appliance Type: Draft Hood-Equipped Table 10.5 Single Wall Metal Pipe or Type B 
Asbestos Cement Vent 

Appliance Vent Connection: Connected Directly to Pipe or Vent 

  Single-Wall Metal Connector Diameter — D In. 
To be used with chimney areas within the size limits at bottom 

  3 4 5 6 7 8 10 12 

Appliance Input Rating in Thousands of Btu per Hour 

 
[ROP 54/Z223.1–365] 
 
10-2.1 These venting tables shall not be used where obstructions, as 
described in the exceptions to (see Section 7.15), are installed in the 
venting system. The installation of vents serving listed appliances with 

vent dampers shall be in accordance with the appliance 
manufacturer’s instructions, or in accordance with the following: 

[(1) through (3) unchanged] [ROP 54/Z223.1–366] 
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 [10-2.2 through 10-2.3 unchanged] 
 
10-2.4 If Where the vent connectors are combined prior to entering 
the common vent, the maximum common vent capacity listed in the 
common venting tables shall be reduced by 10 percent (0.90 × 
maximum common vent capacity). the vertical portion of the 
common vent to form a common vent manifold, the size of the 
common vent manifold and the common vent shall be determined by 
applying a 10 percent reduction (.90 x maximum common vent 
capacity) to the Common Vent Capacity part of the common vent 
tables. The length of the common vent connector manifold (LM) 
shall not exceed 18 in./in. (180 mm/mm) of common vent connector 
manifold diameter (D). (See Figure G-11.) [ROP 54/Z223.1–371], 
[ROP 54/Z223.1–374] 
 
10.2.5 If Where the common vertical vent is offset the maximum 
capacity of the common vent shall be reduced in accordance with 10-
2.6 and as shown in Figure G.12, the maximum common vent capacity 
listed in the common venting tables shall be reduced by 20 percent 
(0.80 - maximum common vent capacity), the equivalent of two 90 
degree turns. The the horizontal length of the common vent offset 
(LM) shall not exceed 18 in./in. (180 mm/mm) of common vent 
diameter (D). [ROP 54/Z223.1–369], [ROP 54/Z223.1–371] 
 
10.2.6 Excluding elbows counted in 10.2.5, for each additional 90 
degree turn in excess of two, the maximum capacity of that portion of 
the venting system shall be reduced by 10 percent (0.90 - maximum 
common vent capacity). Two or more turns, the combined angles of 
which equal 90 degrees, shall be considered 
equivalent to one 90 degree turn. [ROP 54/Z223.1–369] 
 
10-2.6 For each elbow up to and including 45 degrees in the common 
vent, the maximum common vent capacity listed in the venting tables 
shall be reduced by 5 percent. For each elbow greater than 45 degrees 
up to and including 90 degrees, the maximum common vent capacity 
listed in the venting tables shall be reduced by 10 percent. [ROP 
54/Z223.1–369] 
 
10-2.7 The vent connector capacities listed in the common vent sizing 
tables include allowance for two 90 degree elbows. For each 
additional elbow up to and including 45 degrees, the maximum vent 
connector capacity listed in the venting tables shall be reduced by 5 
percent. For each elbow greater than 45 degrees up to and including 
90 degrees, the maximum vent connector capacity listed in the 
venting tables shall be reduced by 10 percent. [ROP 54/Z223.1–369] 
 
 [10-2.7 unchanged] 
 
10-2.8 Interconnection fittings shall be the same size as the common 
vent. At the point where tee or wye fittings connect to a common vent, 
the opening size of the fitting shall be equal to the size of the 
common vent. Such fittings shall not be prohibited from having 
reduced size openings at the point of connection of appliance vent 
connectors. [ROP 54/Z223.1–377] 
 
 [10-2.9 through 10-2.13 unchanged] 
 
10-2.14 Where used in multistory systems, vertical common vents shall 
be Type B double-wall and shall be installed with a listed vent cap. A 
multistory common vertical vent shall be permitted to have a single 
offset, provided all of the following requirements are met: 
(1) The offset angle does not exceed 45 degrees. 

(2) The horizontal length of the offset does not exceed 11/2 ft for 
each inch (180 mm/mm) of common vent diameter of the 
segment in which the offset is located. 

(3) For the segment of the common vertical vent containing the 
offset, the common vent capacity listed in the common venting 
tables is reduced by 20 percent (0.80 ´ maximum common vent 
capacity). 

(4) A multistory common vent shall not be reduced in size above 
the offset. 

10-2.15 Offsets in multistory common vent systems shall be limited to 
a single offset in each system and systems with an offset shall comply 
with all of the following: 
(1) The offset angle shall not exceed 45 degrees from vertical. 
(2) The horizontal length of the offset shall not exceed 18 inches 

for each inch (180 mm/mm) of common vent diameter of the 
segment in which the offset is located. 

(3) For the segment of the common vertical vent containing the 
offset, the common vent capacity listed in the common venting 
tables shall be reduced by 20 percent (0.80 ´ maximum 
common vent capacity). 

(4) A multistory common vent shall not be reduced in size above 
the offset. [ROP 54/Z223.1–379] 

 
 [10-2.15 through 10-2.17 unchanged] 
 
10-2.18 Tables 10.6 through 10.10 shall be used for chimneys and 
vents not exposed to the outdoors below the roof line. A Type B vent 
or listed chimney lining system passing through an unused masonry 
chimney flue shall not be considered to be exposed to the outdoors. 
Tables 10.12 and 10.13 shall be used for clay-tile-lined exterior 
masonry chimneys, provided all of the following conditions are met: 
 [(1) through (5) unchanged] 

If Where these conditions cannot be met, an alternative venting 
design shall be used, such as a listed chimney lining system. 
Exception: The installation of Vvents serving listed appliances installed shall 
be permitted to be in accordance with the appliance manufacturer's instructions 
and the terms of the listing. [ROP 54/Z223.1–383] 
 
10-2.19 Vent connectors shall not be increased upsized more than two 
sizes greater than the listed appliance categorized vent diameter, flue 
collar diameter, or draft hood outlet diameter. Vent connectors for 
draft hood-equipped appliances shall not be smaller than the draft 
hood outlet diameter. If Where a vent connector size(s) determined 
from the tables for a fan-assisted appliance(s) is smaller than the flue 
collar diameter, the use of the smaller size(s) shall be permitted 
provided that the installation complies with all of to be used provided 
the following conditions are met:  

[(1) through (2) unchanged] [ROP 54/Z223.1–384] 
 
10-2.20 All combination of pipe sizes, single-wall, and double-wall 
metal pipe shall be allowed within any connector run(s) or within the 
common vent, provided ALL of the appropriate tables permit ALL of 
the desired sizes and types of pipe, as if they were used for the entire 
length of the subject connector or vent. If Where single-wall and Type 
B double-wall metal pipes are used for vent connectors within the 
same venting system, the common vent must be sized using Table 10.7 
or 10.9 as appropriate. [ROP 54/Z223.1–371], [ROP 54/Z223.1–385] 
 
 [10-2.21 through 10-2.24 unchanged] 

Venting Tables 10.6 through 10.13(b) 
 
REVIEWER NOTES: Venting Tables: 
1. The layout/format of the table headings for venting tables 10.6 through 10.13(b) are being revised. There is no revisions to the remainder of 
these tables. Underling has been omitted for clarity.  
2. The revisions are based on ROP Sequence Number [ROP 54/Z223.1–365] 
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Number of Appliances: Two or More 

Appliance Type: Category I Table 10.6 Type B Double Wall Vent 

Appliance Vent Connection: Type B Double Wall Connector 

 
 
Vent CONNECTOR Capacity 

 Type B Double-Wall Connector Diameter — D in. 

  3 4 5 6 7 8 9 10 

Appliance Input Rating Limits in Thousands of Btu per Hour 
 
Common VENT Capacity 

Type B Double-Wall Common Vent Diameter — D in. 

 4 5 6 7 8 9 10 

Combined Appliance Input Rating in Thousands of Btu per Hour 

 
 

Number of Appliances: Two or More 

Appliance Type: Category I 
Table 10.6 
(Continued) 

Type B Double Wall Vent 

Appliance Vent Connection: Type B Double Wall Connector 

 
Vent CONNECTOR Capacity 

 Type B Double-Wall Connector Diameter — D in. 

  12 14 16 18 20 22 24 

Appliance Input Rating Limits in Thousands of Btu per Hour 
 
Common VENT Capacity 

 Type B Double-Wall Common Vent Diameter — D in. 

 12 14 16 18 20 22 24 

Combined Appliance Input Rating in Thousands of Btu per Hour 
 
 

Number of Appliances: Two or More 

Appliance Type: Category I Table 10.7 Type B Double Wall Vent 

Appliance Vent Connection: Single Wall Metal Connector 

 
Vent CONNECTOR Capacity 

 Single Wall Metal Vent Connector Diameter — D in. 

  3 4 5 6 7 8 9 10 

Appliance Input Rating Limits in Thousands of Btu per Hour 

 
Common VENT Capacity 

 Type B Double-Wall Common Vent Diameter — D in. 

 4 5 6 7 8 9 10 

Combined Appliance Input Rating in Thousands of Btu per Hour 
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Number of Appliances: Two or More 

Appliance Type: Category I Table 10.8 Masonry Chimney 

Appliance Vent Connection: Type B Double Wall Connector 

 
Vent CONNECTOR Capacity 

 Type B Double-Wall Connector Diameter — D in. 

  3 4 5 6 7 8 9 10 

Appliance Input Rating Limits in Thousands of Btu per Hour 

 
Common VENT Capacity 

 Minimum Internal Area of Masonry Chimney Flue (in.2) 

 12 19 28 38 50 63 78 113 

Combined Appliance Input Rating in Thousands of Btu per Hour 

 
 

Number of Appliances: Two or More 

Appliance Type: Category I Table 10.9 Masonry Chimney 

Appliance Vent Connection: Single Wall Metal Connector 

 
Vent CONNECTOR Capacity 

 Single Wall Metal Vent Connector Diameter — D in. 

  3 4 5 6 7 8 9 10 

Appliance Input Rating Limits in Thousands of Btu per Hour 

 
Common VENT Capacity 

 Minimum Internal Area of Masonry Chimney Flue (in.2) 

 12 19 28 38 50 63 78 113 

Combined Appliance Input Rating in Thousands of Btu per Hour 

 
 

Table 10.10 Single Wall Metal Pipe or Type B 
Asbestos Cement Vent 

Number of Appliances: Two or More 

Appliance Type: Draft Hood-Equipped 

Appliance Vent Connection: Direct to Pipe or Vent 

 
Vent CONNECTOR Capacity 

  Vent Connector Diameter — D in. 

3 4 5 6 7 8 
Total 
Vent 

Height 
H 

(ft) 

Connector 
Rise 

R 
(ft) 

Appliance Input Rating in  
Thousands of Btu per Hour 

 
Common VENT Capacity 

 Common Vent Diameter — D in. 

4 5 6 7 8 10 12 
Total 
Vent 

Height 
H 

(ft) 

Combined Appliance Input Rating in  
Thousands of Btu per Hour 

 
 
 

Table 10.11 Exterior Masonry Chimney 

Special Use: 
Minimum Allowable Input Rating of 
Space-Heating Appliance in Thousands of 
Btu per Hour 

Number of Appliances: One 

Installation Type: NAT 

Appliance Vent Connection: Type B Double Wall 
Connector 

Internal Area of Chimney (in.2) Vent 
Height 12 19 28 38 50 63 78 113 
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Table 10.12(a) Exterior Masonry Chimney 

Special Use: Combined Appliance Maximum Input 
Rating in Thousands of Btu per Hour 

Number of Appliances: Two or More 

Installation Type: NAT + NAT 

Appliance Vent Connection: Type B Double Wall Connector 

Internal Area of Chimney (in.2) Vent 
Height 12 19 28 38 50 63 78 113 

 

Table 10.12(b) Exterior Masonry Chimney 

Special Use: 
Minimum Allowable Input Rating of 
Space-Heating Appliance in Thousands 
of Btu per Hour 

Number of Appliances: Two or More 

Installation Type: NAT + NAT 

Appliance Vent Connection: Type B Double Wall 
Connector 

Internal Area of Chimney (in.2) Vent 
Height 12 19 28 38 50 63 78 113 

 

Table 10.13(a) Exterior Masonry Chimney 

Special Use: Combined Appliance Maximum Input 
Rating in Thousands of Btu per Hour 

Number of Appliances: Two or More 

Installation Type: FAN + NAT 

Appliance Vent Connection: Type B Double Wall 
Connector 

Internal Area of Chimney (in.2) Vent 
Height

12 19 28 38 50 63 78 113 

 
 

Table 10.13(b) Exterior Masonry Chimney 

Special Use: 
Minimum Allowable Input Rating of 
Space-Heating Appliance in Thousands 
of Btu per Hour 

Number of Appliances: Two or More 

Installation Type: FAN + NAT 

Appliance Vent Connection: Type B Double Wall 
Connector 

Internal Area of Chimney (in.2) Vent 
Height 12 19 28 38 50 63 78 113 

 
[ROP 54/Z223.1–365] 

Appendix A Explanatory Material 
 
A.1.4 The following sample ordinance is provided to assist a 
jurisdiction in the adoption of this code and is not part of this code. 
[ROP 54/Z223.1–3] 
 
 [A.1.5.2 through A.3.1.3 unchanged] 
 
A-3.3.5 It is the intent that gas piping, shutoff valves required by this 
code, and regulators be allowed to be installed in accessible portions 
of plenums, accessible ducts used to supply combustion and 
ventilation air in accordance with Section 5.3, and accessible spaces 
between a fixed ceiling and dropped ceiling. [ROP 54/Z223.1–98] 
 
 [A.3.14 through A.5.3 unchanged] 
 
A.5.3.2 In unconfined spaces in buildings of other than unusually 
tight construction (see Section 1.7), Air infiltration in most buildings 
can be adequate to provide air for combustion, ventilation, and 
dilution of flue gases. The Standard Method’s required volume is valid 
for buildings with infiltration rates of 0.40 air changes per hour or 
greater. [ROP 54/Z223.1–155] 
 
A.5.3.2.1 5.3.3.(a) See Figure A.5.3.2.1 5.3.3(a). 
Figure A.5.3.2.1 5.3.3(a) Equipment located in confined spaces; all air 
from inside the building. All combustion air from adjacent indoor 
spaces through indoor combustion air openings. [See 5.3.2.1 5.3.3(a)] 
[ROP 54/Z223.1–155] 
 

A.5.3.3.(a)1-1 (b)1a See Figure A.5.3.3 (a)1-1 (b)1a1. 
Figure A.5.3.3(a)1-1 (b)1a1 Equipment located in confined spaces; All 
combustion all air from outdoors - inlet air from ventilated crawl 
space and outlet air to ventilated attic. [See 5.3.3(a)(b).] [ROP 
54/Z223.1–155] 
 
A.5.3.3.(a)1-2 (b)1a2 See Figure A.5.3.3(a)1-2 (b)1a2. 
Figure A.5.3.3(a) 1-2 (b)1a2 Equipment located in confined spaces; All 
combustion all air from outdoors through ventilated attic. [See 5.3.3 
(a) (b).] [ROP 54/Z223.1–155] 
 
A.5.3.3.(a)2 (b)1b See Figure A.5.3.3(a)2 (b)1b. 
Figure A.5.3.3(a)2 (b)1b Equipment located in confined spaces, All 
combustion all air from outdoors through horizontal ducts. [See 
5.3.3(a) (b).] [ROP 54/Z223.1–155] 
 
A.5.3.3.(b)2 See Figure A.5.3.3(b)2. 
Figure A.5.3.3(b)2 Equipment located in confined spaces; All 
combustion air from outdoors through single combustion air opening, 
all air from the outdoors. [see 5.3.3(b). [ROP 54/Z223.1–155] 
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Table A.5.3.2 (a) The following tables contains the calculated required volumes for the Standard Method and the calculated required 
volume lower limits for the Known Air Infiltration Rate Method. 
 
 
Table A.5.3.2 (a) Standard Method: 
Required Volume, All Appliances  

Appliance Input 
Btu /hr 

Required Volume 
Ft3 

5,000 250 

10,000 500 

15,000 750 

20,000 1,000 

25,000 1,250 

30,000 1,500 

35,000 1,750 

40,000 2,000 

45,000 2,250 

50,000 2,500 

55,000 2,750 

60,000 3,000 

65,000 3,250 

70,000 3,500 

75,000 3,750 

80,000 4,000 

85,000 4,250 

90,000 4,500 

95,000 4,750 

100,000 5,000 

105,000 5,250 

110,000 5,500 

115,000 5,750 

120,000 6,000 

125,000 6,250 

130,000 6,500 

135,000 6,750 

140,000 7,000 

145,000 7,250 

150,000 7,500 

160,000 8,000 

170,000 8,500 

180,000 9,000 

190,000 9,500 

200,000 10,000 

210,000 10,500 

220,000 11,000 

230,000 11,500 

240,000 12,000 

250,000 12,500 

260,000 13,000 

270,000 13,500 

280,000 14,000 

290,000 14,500 

300,000 15,000 

Table A.5.3.2 (b) 1 Known Air Infiltration Rate 
Method, Required Volume Lower Limit, All 
Appliances Other Than Fan Assisted 

Appliance 
Input 

Btu/hr 

Required Volume 
Ft3 

5,000 175 

10,000 350 

15,000 525 

20,000 700 

25,000 875 

30,000 1,050 

35,000 1,225 

40,000 1,400 

45,000 1,575 

50,000 1,750 

55,000 1,925 

60,000 2,100 

65,000 2,275 

70,000 2,450 

75,000 2,625 

80,000 2, 800 

85,000 2,975 

90,000 3,150 

95,000 3,325 

100,000 3,500 

105,000 3,675 

110,000 3,850 

115,000 4,025 

120,000 4,200 

125,000 4,375 

130,000 4,550 

135,000 4,725 

140,000 4,900 

145,000 5,057 

150,000 5,250 

160,000 5,600 

170,000 5,950 

180,000 6,300 

190,000 6,650 

200,000 7,000 

210,000 7,350 

220,000 7,700 

230,000 8,050 

240,000 8,400 

250,000 8,750 

260,000 9,100 

270,000 9,450 

280,000 9,800 

290,000 10,150 

300,000 10,,500 

Table A.5.3.2 (b) 2 Known Air Infiltration 
Rate Method, Required Volume Lower Limit, 
Fan Assisted Appliance 

Appliance Input 
Btu/hr 

Required Volume 
Ft3 

5,000 125 

10,000 250 

15,000 375 

20,000 500 

25,000 625 

30,000 750 

35,000 875 

40,000 1,000 

45,000 1,125 

50,000 1,250 

55,000 1,375 

60,000 1,500 

65,000 1,625 

70,000 1,750 

75,000 2,875 

80,000 2,000 

85,000 2,125 

90,000 2,250 

95,000 2,375 

100,000 2,500 

105,000 2,625 

110,000 2,750 

115,000 2,875 

120,000 3,000 

125,000 3,125 

130,000 3,250 

135,000 3,375 

140,000 3,500 

145,000 3.625 

150,000 3,750 

160,000 4,000 

170,000 4,250 

180,000 4.500 

190,000 4,750 

200,000 5,000 

210,000 5,250 

220,000 5,500 

230,000 5,750 

240,000 6,000 

250,000 6,250 

260,000 6,500 

270,000 6,750 

280,000 7,000 

290,000 7,250 

300,000 7,500 

[ROP 54/Z223.1–155] 
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 [A.5.5.6 through A.8.6 unchanged] 
 
A.9.1.1 Longest Length Method. The longest length method is the 
traditional method used to determine the equivalent piping length L 
that is then used along with the pipe sizing tables to determine the 
appropriate pipe diameter size. [ROP 54/Z223.1–67] 
A.9.1.2 Branch Length Method. This method is an alternate sizing 
method that may permit slightly smaller pipe diameters in some 
segments of a piping system when compared with the longest length 
method. [ROP 54/Z223.1–67] 

A.9.3.1 Low Pressure Formula. The presented formula is the standard 
flow formula located in Appendix C but rearranged to solve for the 
pipe diameter. [ROP 54/Z223.1–67] 

A.9.3.2 High Pressure Formula. The presented formula is the 
standard flow formula located in Appendix C but rearranged to solve 
for the pipe diameter. [ROP 54/Z223.1–67] 

 
 

Appendix B Coordination of Gas Utilization Equipment Design, 
Construction, and Maintenance 

 [unchanged] 
 

Appendix C Sizing And Capacities Of Gas Piping 
 

REVIEWER NOTES: Appendix C: 
1. Appendix C will be completely replaced with the following new 
Appendix C. Underling has been omitted for clarity. 
2 The revisions to Appendix C have been based on the following: 

ROP Sequence Numbers Revision 

[ROP 54/Z223.1–67] 
Companion changes to Chapter 9 and 
the addition of Tables C.5.1 and C.5.2 
pipe and tube diameter tables . 

[ROP 54/Z223.1–361] Relocation of Table 9.24 as C.2 d 
[ROP 54/Z223.1–392] Main rewrite of Appendix C 

[ROP 54/Z223.1–394] Deletion of Polyflo Flow Computer 
note. 

 
This appendix is not a part of the requirements of this code but is 
included for informational purposes only. 
 
C.1 General. To determine the size of piping used in a gas piping 
system, the following factors must be considered: 
(1) Allowable loss in pressure from point of delivery to equipment. 
(2) Maximum gas demand. 
(3) Length of piping and number of fittings. 
(4) Specific gravity of the gas. 
(5) Diversity factor. 
 For any gas piping system, or special gas utilization equipment, 
or for conditions other than those covered by the tables provided in 
this code, such as longer runs, greater gas demands, or greater 
pressure drops, the size of each gas piping system should be 
determined by standard engineering practices acceptable to the 
authority having jurisdiction. 
 
C.2 Description of Tables 
 
 (a) The quantity of gas to be provided at each outlet should be 
determined, whenever possible, directly from the manufacturer's Btu 
input rating of the equipment that will be installed. In case the ratings 
of the equipment to be installed are not known, Table 2.4.2.1 shows 
the approximate consumption (in Btu per hour) of certain types of 
typical household appliances. 
 To obtain the cubic feet per hour of gas required, divide the 
total Btu input of all equipment by the average Btu heating value per 
cubic feet of the gas. The average Btu per cubic feet of the gas in the 
area of the installation can be obtained from the serving gas supplier. 
 (b) Capacities for gas at low pressure [0.5 psig (3.5 kPa gauge) 
or less] in cubic feet per hour of 0.60 specific gravity gas for different 

sizes and lengths are shown in Tables 9.1 and 9.2 for iron pipe or 
equivalent rigid pipe, in Tables 9.7, 9.8 and 9.9 for smooth wall semi-
rigid tubing, in Tables 9.14, 9.15, and 9.16 for corrugated stainless 
steel tubing, and in Table 9.20 for polyethylene plastic pipe. Tables 
9.1, 9.7 and 9.19 are based upon a pressure drop of 0.3 in. (75 Pa) 
water column, whereas Tables 9.2, 9.8, 9.14 and 9.20 are based upon a 
pressure drop of 0.5 in. (125 Pa) water column. Tables 9.9, 9.15 and 
9.16 are special low-pressure applications based upon pressure drops 
greater than 0.5 in. water column (125 Pa). In using these tables, an 
allowance (in equivalent length of pipe) should be considered for any 
piping run with four or more fittings (see Table C.2.b). 

 (c) Capacities in thousands of Btu per hour of undiluted 
liquefied petroleum gases based on a pressure drop of 0.5 in. (125 Pa) 
water column for different sizes and lengths are shown in Table 9.24 
for iron pipe or equivalent rigid pipe, in Table 9.26 for smooth wall 
semi-rigid tubing, in Table 9.31 and 9.33 for polyethylene plastic pipe 
and tubing, and in Table 9.28 for corrugated stainless steel tubing. 
Tables 9.29 and 9.30 for corrugated stainless steel tubing and Table 
9.32 for polyethylene plastic pipe are based on operating pressures 
greater than 0.5 psi (3.5 kPa) and pressure drops greater than 0.5-in. 
water column (125 Pa). In using these tables, an allowance (in 
equivalent length of pipe) should be considered for any piping run 
with four or more fittings (see Table C.2.b). 

 (d) Gas piping systems that are to be supplied with gas of a 
specific gravity of 0.70 or less can be sized directly from the tables 
provided in this code, unless the authority having jurisdiction specifies 
that a gravity factor be applied. Where the specific gravity of the gas is 
greater than 0.70, the gravity factor should be applied. 

 Application of the gravity factor converts the figures given in the 
tables provided in this code to capacities for another gas of different 
specific gravity. Such application is accomplished by multiplying the 
capacities given in the tables by the multipliers shown in Table C.2.d 
In case the exact specific gravity does not appear in the table, choose 
the next higher value specific gravity shown. 

 

 [Table C.3, 1999 edition, unchanged but redesignated C.2.b] 

 

TABLE C.2.d 

SPECIAL USE: 
Multipliers To Be Used With Tables 9.1 
Through 9.18 When The Specific Gravity Of 
The Gas Is Other Than 0.60) 

Specific 
Gravity Multiplier Specific 

Gravity Multiplier 

.35 1.31 1.00 .78 

.40 1.23 1.10 .74 

.45 1.16 1.20 .71 

.50 1.10 1.30 .68 

.55 1.04 1.40 .66 

.60 1.00 1.50 .63 

.65 .96 1.60 .61 

.70 .93 1.70 .59 

.75 .90 1.80 .58 

.80 .87 1.90 .56 

.85 .84 2.00 .55 

.90 .82 2.10 .54 
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 (e) Capacities for gas at pressures greater than 0.5 psig (3.5 kPa 
gauge) in cubic feet per hour of 0.60 specific gravity gas for different 
sizes and lengths are shown in Tables 9.3 to 9.6 for iron pipe or 
equivalent rigid pipe, Tables 9.17 and 9.18 for corrugated stainless 
steel tubing, Tables 9.10 to 9.13 for semi-rigid tubing, and Table 9.21 
for polyethylene plastic pipe. 
 
C.3 Use of Capacity Tables 
 
 The Longest Length Method: This sizing method is conservative in 
its approach by applying the maximum operating conditions in the 
system as the norm for the system and by setting the length of pipe 
used to size any given part of the piping system to the maximum 
value. 
 To determine the size of each section of gas piping in a system 
within the range of the capacity tables, proceed as follows. (Also see 
sample calculations included in this Appendix.) 
1. Divide the piping system into appropriate segments consistent 

with the presence of tees, branch lines and main runs. For each 
segment, determine the gas load (assuming all appliances 
operate simultaneously) and its overall length. An allowance (in 
equivalent length of pipe) as determined from Table C.2.b, shall 
be considered for piping segments that include four or more 
fittings.  

2. Determine the gas demand of each appliance to be attached to 
the piping system. Where Tables 9.1 through 9.21 are to be used 
to select the piping size, calculate the gas demand in terms of 
cubic feet per hour for each piping system outlet. Where Tables 
9.22 through 9.33 are to be used to select the piping size, 
calculate the gas demand in terms of thousands of Btu per hour 
for each piping system outlet. 

3. Where the piping system is for use with other than undiluted 
liquefied petroleum gases, determine the design system 
pressure, the allowable loss in pressure (pressure drop), and 
specific gravity of the gas to be used in the piping system. 

4. Determine the length of piping from the point of delivery to the 
most remote outlet in the building/piping system. 

5. In the appropriate capacity table, select the row showing the 
measured length, or the next longer length if the table does not 
give the exact length. This is the only length used in 
determining the size of any section of gas piping. If the gravity 
factor is to be applied, the values in the selected row of the table 
are multiplied by the appropriate multiplier from Table C.2.d. 

6. Use this horizontal row to locate ALL gas demand figures for 
this particular system of piping. 

7. Starting at the most remote outlet, find the gas demand for that 
outlet in the horizontal row just selected. If the exact figure of 
demand is not shown, choose the next larger figure left in the 
row. 

8. Opposite this demand figure, in the first row at the top, will be 
found the correct size of gas piping. 

9. Proceed in a similar manner for each outlet and each section of 
gas piping. For each section of piping, determine the total gas 
demand supplied by that section. 

 When a large number of piping components (such as elbows, 
tees and valves) are installed in a pipe run, additional pressure loss 
can be accounted for by the use of equivalent lengths. Pressure loss 
across any piping component can be equated to the pressure drop 
through a length of pipe. The equivalent length of a combination of 
only four elbows/tees can result in a jump to the next larger length 
row resulting in a significant reduction in capacity. The equivalent 
lengths in feet shown in Table C.2.b have been computed on a basis 
that the inside diameter corresponds to that of Schedule 40 
(standard-weight) steel pipe, which is close enough for most purposes 
involving other schedules of pipe. Where a more specific solution for 
equivalent length is desired, this may be made by multiplying the 
actual inside diameter of the pipe in inches by n/12, or the actual 
inside diameter in feet by n. N can be read from the table heading. 
The equivalent length values can be used with reasonable accuracy for 
copper or brass fittings and bends although the resistance per foot of 
copper or brass pipe is less than that of steel. For copper or brass 
valves, however, the equivalent length of pipe should be taken as 45 
percent longer than the values in the table, which are for steel pipe.  

 The Branch Length Method: This sizing method reduces the 
amount of conservatism built into the traditional Longest Length 
Method. The longest length as measured from the meter to the 
furthest remote appliance is only used to size the initial parts of the 
overall piping system. The Branch Length Method is applied in the 
following manner: 
1. Determine the gas load for each of the connected appliances. 
2. Starting from the meter, divide the piping system into a number 

of connected segments, and determine the length and amount 
of gas that each segment would carry assuming that all 
appliances were operated simultaneously. An allowance (in 
equivalent length of pipe) as determined from Table C.2.b shall 
be considered for piping segments that include four or more 
fittings. 

3. Determine the distance from the outlet of the gas meter to the 
appliance furthest removed from the meter. 

4. Using the longest distance (found in step 3), size each piping 
segment from the meter to the most remote appliance outlet. 

5. For each of these piping segments, use the longest length and 
the calculated gas load for all of the connected appliances for 
the segment and begin the sizing process in steps 6 through 8. 

6. Referring to the appropriate sizing table (based on operating 
conditions and piping material), find the longest length 
distance in the first column or the next larger distance if the 
exact distance is not listed. The use of alternative operating 
pressures and/or pressure drops will require the use of a 
different sizing table, but will not alter the sizing methodology. 
In many cases, the use of alternative operating pressures and/or 
pressure drops will require the approval of both the authority 
having jurisdiction and the local gas serving utility. 

7. Trace across this row until the gas load is found or the closest 
larger capacity if the exact capacity is not listed. 

8. Read up the table column and select the appropriate pipe size 
in the top row. Repeat Steps 6, 7 and 8 for each pipe segment in 
the longest run. 

9. Size each remaining section of branch piping not previously 
sized by measuring the distance from the gas meter location to 
the most remote outlet in that branch, using the gas load of 
attached appliances and follow the procedures of steps 2 
through 8. 

10.  
 Hybrid Pressure Method: The sizing of a 2 PSI (13.8 kPa) gas piping 
system is performed using the traditional Longest Length Method but 
with modifications. The 2 PSI (13.8 kPa) system consists of two 
independent pressure zones, and each is zone is sized separately. The 
Hybrid Pressure Method is applied as follows: 
 The 2 PSI (13.8 kPa) section (from the meter to the line 
regulator): 
1. Calculate the gas load (by adding up the name plate ratings) 

from all connected appliances. (In certain circumstances the 
installed gas load may be increased up to 50 percent to 
accommodate future addition of appliances.) Insure that the 
line regulator capacity is adequate for the calculated gas load 
and that the required pressure drop (across the regulator) for 
that capacity does not exceed 3/4 PSI (5.2 kPa) for a 2 PSI (13.8 
kPa) system. If the pressure drop across the regulator is too high 
(for the connected gas load), select a larger regulator. 

2. Measure the distance from the meter to the line regulator 
located inside the building. 

3. If there are multiple line regulators, then measure the distance 
from the meter to the regulator furthest removed from the 
meter. 

4. The maximum allowable pressure drop for the 2 PSI (13.8 kPa) 
section is 1 PSI (6.9 kPa). 

5. Referring to the appropriate sizing table (based on piping 
material) for 2 PSI (13.8 kPa) systems with a 1 PSI (6.9 kPa) 
pressure drop, find this distance in the first column, or the 
closest larger distance if the exact distance is not listed. 

6. Trace across this row until the gas load is found or the closest 
larger capacity if the exact capacity is not listed. 

6 Read up the table column to the top row and select the 
appropriate pipe size. 
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7. If there are multiple regulators in this portion of the piping 
system, each line segment must be sized for its actual gas load, 
but using the longest length previously determined above. 

 

The low pressure section (all piping downstream of the line 
regulator): 

8. Determine the gas load for each of the connected appliances. 

9 Starting from the line regulator, divide the piping system into a 
number of connected segments and/or independent parallel 
piping segments, and determine the amount of gas that each 
segment would carry assuming that all appliances were operated 
simultaneously. An allowance (in equivalent length of pipe) as 
determined from Table C.2.b shall be considered for piping 
segments that include four or more fittings. 

10. For each piping segment, use the actual length or longest length 
(if there are sub-branchlines) and the calculated gas load for 
that segment and begin the sizing process as follows: 

11. Referring to the appropriate sizing table (based on operating 
pressure and piping material), find the longest length distance 
in the first column or the closest larger distance if the exact 
distance is not listed. The use of alternative operating pressures 
and/or pressure drops will require the use of a different sizing 
table, but will not alter the sizing methodology. In many cases, 
the use of alternative operating pressures and/or pressure drops 
may require the approval of the authority having jurisdiction. 

12. Trace across this row until the appliance gas load is found or the 
closest larger capacity if the exact capacity is not listed. 

13. Read up the table column to the top row and select the 
appropriate pipe size. 

14. Repeat this process for each segment of the piping system. 

 

C.4 Use of Sizing Equations 

 

 Capacities of smooth wall pipe or tubing can also be determined 
by using the following formulae: 

 

High Pressure [1.5 psi (10.3 kPa) and above]: 
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Low Pressure [Less than 1.5 psi (10.3 kPa)]: 
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where 

 

Q = Rate, cubic feet per hour at 60°F and 30 in. mercury column 

D = Inside diameter of pipe, in. 

P1 = Upstream pressure, psia 

P2 = Downstream pressure, psia 

Y = Superexpansibility factor* = 1/supercompressibility factor 
(Y=1 for pressures that are not significantly greater or less 
than 100 psig and for temperatures that are not significantly 
greater or less than 60°F) 

NOTE: For Y values for natural gas, refer to Manual for Determination of 
Supercompressibility Factors for Natural Gas, available from American Gas 
Association, 400 N. Capitol St., NW, Washington, DC 20001. For 
values for liquefied petroleum gases, refer to Engineering Data Book, 
available from Gas Processors Association, 1812 First Place, Tulsa, 
Oklahoma 74102. 

 

Cr = Factor for viscosity, density, and temperature 

152.

00354.0 





=

S

Z
ST  

S = Specific gravity of gas at 60°F and 30 in. mercury column 
(0.60 for natural gas, 1.53 for propane) 

T = Absolute temperature, °F or = t + 460 

t = Temperature, °F 

Z = Viscosity of gas, centipoise (0.012 for natural gas, 0.008 for 
propane), or = 1488µ 

m = Viscosity, pounds per second ft 

fba = Base friction factor for air at 60°F (CF=1) 

L = Length of pipe, ft 

•H = Pressure drop, in. water column (27.7-in. H2O = 1 PSI) 

CF = Factor CF = 







fba

fb
 

fb = Base friction factor for any fluid at a given temperature, °F 

 

C.5 Pipe and Tube Diameters 

Where the internal diameter is determined by the formulas in 
section 9.3, Tables C.5.1 and C.5.2 can be used to select the 
nominal or standard pipe size based on the calculated internal 
diameter. 

 

Table C.5.1 Schedule 40 Steel Pipe Standard Sizes 

Nominal Size 
(in.) 

Internal 
Diameter 

(in.) 

Nominal 
Size 
(in.) 

Internal 
Diameter 

(in.) 
1/4 0.364 11/2 1.610 
3/8 0.493 2 2.067 
1/2 0.622 21/2 2.469 
3/4 0.824 3 3.068 

1 1.049 31/2 3.548 

11/4 1.380 4 4.026 

 



NFPA 54 — May 2002 ROP  

 
669 

 

Table C.5.2 Copper Tube Standard Sizes 

Tube 
Type1 

Nominal 
or 

Standard 
Size 
(in.) 

Internal 
Diameter 

(in.) 
Tube 
Type1 

Nominal 
or 

Standard 
Size 
(in.) 

Internal 
Diameter 

(in.) 

K ¼ 0.305 K 1 0.995 

L ¼ 0.315 L 1 1.025 

ACR (D) 3/8 0.315 ACR (D,A) 11/8 10.25 

ACR (A) 3/8 0.311 K 11/4 1.245 

K 3/8 0.402 L 11/4 1.265 

L 3/8 0.430 ACR (D,A) 13/8 1.265 

ACR (D) ½

 0.430 K 11/2 1.481 

ACR (A) ½ 0.436 L 11/2 1.505 

K ½ 0.527 ACR (D,A) 15/8 1.505 

L ½ 0.545 K 2 1.959 

ACR (D) 5/8 0.545 L 2 1.985 

ACR (A) 5/8 0.555 ACR (D,A) 21/8 1.985 

K 5/8 0.652 K 21/2 2.435 

L 5/8 0.666 L 21/2 2.465 

ACR (D) ¾ 0.666 ACR (D,A) 25/8 2.465 

ACR (A) ¾ 0.680 K 3 2.907 

K ¾ 0.745 L 3 2.945 

L ¾ 0.785 ACR (D,A) 31/8 2.945 

ACR (D,A) 7/8 0.785  

 
 
C.6 Use of Sizing Charts 
 A third method of sizing gas piping is detailed below as an 
option that is useful when large quantities of piping are involved in a 
job (e.g., an apartment house) and material costs are of concern. If 

the user is not completely familiar with this method, the resulting 
pipe sizing should be checked by a knowledgeable gas engineer. 

1. With the layout developed according to Section 2.1 of the Code, 
indicate in each section the design gas flow under maximum 
operation conditions. For many layouts, the maximum design 
flow will be the sum of all connected loads. However, in some 
cases, certain combinations of utilization equipment will not 
occur simultaneously (e.g., gas heating and air conditioning). 
For these cases, the design flow is the greatest gas flow that can 
occur at any one time. 

2. Determine the inlet gas pressure for the system being designed. In 
most cases, the point of inlet will be the gas meter or service 
regulator, but in the case of a system addition, it could be the 
point of connection to the existing system. 

3. Determine the minimum pressure required at the inlet to the 
critical utilization equipment. Usually, the critical item will be 
the piece of equipment with the highest required pressure for 
satisfactory operation. If several items have the same required 
pressure, it will be the one with the greatest length of piping 
from the system inlet. 

4. The difference between the inlet pressure and critical item 
pressure is the allowable system pressure drop. Figures C.6.1 and 
C.6.2 show the relationship between gas flow, pipe size, and pipe 
length for natural gas with 0.60 specific gravity. 

 To use Figure C.6.1 (low pressure applications), calculate the 
piping length from the inlet to the critical utilization equipment. 
Increase this length by 50 percent to allow for fittings. Divide the 
allowable pressure drop by the equivalent length (in hundreds of 
feet) to determine the allowable pressure drop per hundred feet. 
Select the pipe size from Figure C.6.1 for the required volume of flow. 

 To use Figure C.6.2 (high pressure applications), calculate the 
equivalent length as above. Calculate the index number for Figure C.6.2 
by dividing the difference between the squares of the absolute values 
of inlet and outlet pressures by the equivalent length (in hundreds of 
feet). Select the pipe size from Figure C.6.2 for the gas volume 
required. 
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FIGURE C.6.1 Capacity of Natural Gas Piping, Low Pressure (0.60 WC). 

 

 
 

 

Figure C.6.2 Capacity of Natural Gas Piping, High Pressure (1.5 psi and above) 
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C.7 Examples of Piping System Design and Sizing 

 

C.7.1 Example 1 - Longest Length Method 

 

 Determine the required pipe size of each section and outlet of 
the piping system shown in Exhibit 1, with a designated pressure 
drop of 0.50 in. water column (125 Pa) using the Longest Length 
Method. The gas to be used has 0.60 specific gravity and a heating 
value of 1000 Btu/ft3 (37.5 MJ/m3). 

 

Solution 

Maximum gas demand for outlet A: 

 

=
−

gasofBtu

necessary)if 1C Tableor  input, plate (rating nConsumptio
 

 

cfh
hourperfeetcubic

footcubicperBtu

ratinghourperBtu
35

30

000,1

000,30
==  

Maximum gas demand for outlet B: 

 

cfh
gasofBtu

nConsumptio
75

000,1

000,75 ==  

 

Maximum gas demand for outlet C: 

 

cfh
gasofBtu

nConsumptio
35

000,1

000,35 ==  

 

Maximum gas demand for outlet D: 

 

cfh
gasofBtu

nConsumptio
100

000,1

000,100 ==  

 

2. The length of pipe from the point of delivery to the most 
remote outlet (A) is 60 ft (18.3m). This is the only distance used. 

3. Using the row marked 60 ft (18.3m) in Table 9.2: 

Outlet A, supplying 35 cfh (0.99 m3/hr), requires 3/8-in. pipe. 

Outlet B, supplying 75 cfh (2.12 m3/hr), requires 3/4-in. pipe. 

Section 1, supplying outlets A and B, or 110 cfh (3.11 m3/hr), 
requires 3/4-in. pipe. 

Section 2, supplying outlets C and D, or 135 cfh (3.82 m3/hr), 
requires 3/4-in. pipe. 

Section 3, supplying outlets A, B, C, and D, or 245 cfh (6.94 
m3/hr), requires 1-in. pipe. 

4. If a different gravity factor is applied to this example, the 
values in the row marked 60 ft (18.3m) of Table 9.2 would be 
multiplied by the appropriate multiplier from Table C.2.d and the 
resulting cubic feet per hour values would be used to size the 
piping. 

 

FIGURE C.7.1 

 
 

 

C.7.2 Example 2 - Hybrid or Dual Pressure Systems 

 

 Determine the required CSST size of each section of the 
piping system shown in Exhibit 2, with a designated pressure drop 
of 1 PSI (6.9 kPa) for the 2 PSI (13.8 kPa) section and 3-in. WC 
(0.75 kPa) pressure drop for the 10-in. WC (2.49 kPa) section. The 
gas to be used has 0.60 specific gravity and a heating value of 1000 
Btu/ft3 (37.5 MJ/ m3). 

 

Solution 

1. Size 2 PSI (13.8 kPa) line using Table 9.17. 

2. Size 10-in. WC (2.5 kPa) lines using Table 9.15. 

3. Determine if sizing tables can be used. 

Total gas load shown in Exhibit 2 equals 110 chf (3.11 m3/hr). 

Determine pressure drop across regulator (see notes in Table 
9.17). 

If pressure drop across regulator exceeds 3/4 psig (5.2 kPa), Table 
9.17 cannot be used. Note: If pressure drop exceeds 3/4 PSI (5.2 
kPA), then a larger regulator must be selected or an alternative 
sizing method must be used. 

Pressure drop across the line regulator (for 110 cfh/3.11 m3/hr) is 
4-in. WC (0.99 kPa) based on manufacturer's performance data. 

Assume the CSST manufacturer has tubing sizes or EHDs of 13, 
18, 23, and 30. 

4. Section A (2 PSI (13.8 kPa) zone) 

Determine distance from meter to regulator = 100 ft (30.48m). 

Determine total load supplied by A = 110 cfh (3.11 m3/hr) 
(furnace + water heater + dryer). 

Table 9.17 shows that EHD size 18 should be used. 

Note: It is not unusual to oversize the supply line by 25 to 50 
percent of the as-installed load. EHD size 18 has a capacity of 189 
cfh (5.35 m3/hr). 

5. Section B (low pressure zone) 

Distance from regulator to furnace is 15 ft (4.57m). 

Load is 60 cfh (1.70 m3/hr). 

Table 9.15 shows that EHD size 13 should be used. 

6. Section C (low pressure zone) 

Distance from regulator to water heater is 10 ft (3.05m). 

Load is 30 cfh (0.85 m3/hr). 
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Table 9.15 shows that EHD size 13 should be used. 

7. Section D (low pressure zone) 

Distance from regulator to dryer is 25 ft (7.62m). 

Load is 20 cfh (0.57 m3/hr). 

Table 9.15 shows that EHD size 13 should be used. 

 

FIGURE C.7.2 

 
 

 

C.7.3 Example 3 - Branch Length Method 

 

 Determine the required semi-rigid copper tubing size of each 
section of the piping system shown in Exhibit 3, with a designated 
pressure drop of 1-in. WC (250 Pa) (using the Branch Length 
Method). The gas to be used has 0.60 specific gravity and a 
heating value of 1,000 Btu/ft3 (37.5 MJ/ m3). 

 

Solution 

1. Section A 

The length of tubing from the point of delivery to the most 
remote appliance is 50 ft (15.24m), A + C. 

Use this longest length to size Section A and C. 

Using the row marked 50 ft (15.24m) in Table 9.9, Section A, 
supplying 220 cfh (6.23 m3/hr) for four appliances requires 1-in. 
tubing. 

2. Section B 

The length of tubing from the point of delivery to the range/oven 
at the end of Section B is 30 ft (9.14m), A + B. 

Use this Branch Length to size Section B only. 

Using the row marked 30 ft (9.14m) in Table 9.9, Section B 
supplying 75 cfh (2.12 m3/hr) for the range/oven requires 1/2-in. 
tubing. 

3. Section C 

The length of tubing from the point of delivery to the dryer at the 
end of Section C is 50 ft (15.24m), A + C. 

Use this Branch Length (which is also the longest length) to size 
Section C. 

Using the row marked 50 ft (15.24m) in Table 9.9, Section C 
supplying 30 cfh (0.85 m3/hr) for the dryer requires 3/8-in. 
tubing. 

4. Section D 

The length of tubing from the point of delivery to the water heater at 
the end of Section D is 30 ft (9.14m), A + D. 

Use this branch length to size Section D only. 

Using the row marked 30 ft (9.14m) in Table 9.9, Section D 
supplying 35 cfh (34.69 m3/hr) for the water heater requires 3/8-
in. tubing. 

5. Section E 

The length of tubing from the point of delivery to the furnace at 
the end of Section E is 30 ft (9.14m), A + E. 

Use this branch length to size Section E only. 

Using the row marked 30 ft (9.14m) in Table 9.9, Section E 
supplying 80 cfh (2.26 m3/hr) for the furnace requires 1/2-in. 
tubing. 

 

FIGURE C.7.3 

 
 

C.7.4 Example 4 - Modification to Existing Piping System 

 

 Determine the required CSST size for Section G (retrofit 
application) of the piping system shown in Exhibit 4, with a 
designated pressure drop of 1/2-in. WC (125 Pa) using the branch 
length method. The gas to be used has 0.60 specific gravity and a 
heating value of 1,000 Btu/ft3 (37.5 MJ/m3). 

 

Solution 

1. The length of pipe and CSST from the point of delivery to the 
retrofit appliance (barbecue) at the end of Section G is 40 ft 
(12.19m), A + B + G. 

2. Use this branch length to size Section G. 

3. Assume the CSST manufacturer has tubing sizes or EHDs of 
13, 18, 23, and 30. 

4. Using the row marked 40 ft (12.19m) in Table 9.14, Section G 
supplying 40 cfh (1.13 m3/hr) for the barbecue requires EHD 18 
CSST. 

5. The sizing of Sections A, B, F and E must be checked to 
ensure adequate gas carrying capacity since an appliance has been 
added to the piping system. See Example 1 - Longest Length 
Method for details. 

 

FIGURE C.7.4 
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Appendix D Suggested Method for Checking for Leakage 

 [unchanged]  

 

Appendix E Suggested Emergency Procedure for Gas Leaks 

 [unchanged] 

 

Appendix F Flow of Gas Through Fixed Orifices 

 [unchanged] 

 

Appendix G Sizing of Venting Systems Serving Appliances 
Equipped with Draft Hoods, Category I Appliances, and 
Appliances Listed for Use with Type B Vents 

 

G.2.4 Example 5(c): Common Venting into an Exterior Masonry 
Chimney. 

…Water Heater Vent Connector Diameter. Using Table 10.6, Vent 
Connector Capacity, read down the Total Vent Height (H) 
column to 30 ft, and read across the 2-ft Connector Rise (R) row 
to the first Btu/hr rating in the NAT Max column that is equal to 
or greater than the water heater input rating. The table shows that 
a 3-in. vent connector has a maximum capacity of 39,000 Btu/hr. 
So the 35,000 Btu/hr water heater in this example can use a 3-in. 
connector. Although this rating is greater than the water heater 
input rating, a 3-in. vent connector is prohibited by 10.2.19. A 4-in. 
vent connector has a maximum input rating of 70,000 Btu/hr and 
is equal to the draft hood outlet diameter. A 4-in. vent connector 
is selected. [ROP 54/Z223.1–396] 

 [Remainder unchanged] 

 

Appendix H Recommended Procedure for Safety Inspection of an 
Existing Appliance Installation 

 

The following steps should be followed in making the safety 
inspection:  

(1) Conduct a test for gas leakage. (See 5.5.4. 4.2) 

 [(2) through (10) unchanged] [ROP 54/Z223.1–398] 

 

(11) Test for spillage at the draft hood relief opening after 5 
minutes of main burner operation. Use a flame of a match or 
candle or smoke from a cigarette, cigar, or pipe. [ROP 

54/Z223.1–397] 

 [Remainder unchanged] 

 

Appendix I Recommended Procedure for Installing Electrically 
Operated Automatic Vent Damper Devices in Existing Vents 

Delete in its entirely. [ROP 54/Z223.1–399] 

 

Appendix J Recommended Procedure for Installing Mechanically 
Actuated Automatic Vent Damper Devices in Existing Vents 

Delete in its entirely. [ROP 54/Z223.1–399] 

 

Appendix K Recommended Procedure for Installing Thermally 
Actuated Automatic Vent Damper Devices in Existing Vents 

Delete in its entirely. [ROP 54/Z223.1–399] 

 

Appendix L Indoor Combustion Air Calculation Examples 

 

REVIEWER NOTE. New Appendix L is based on ROP Sequence Number 
[ROP 54/Z223.1–155], underlining has been ommitted for clarity.  

This Appendix is not a part of the requirements of this code but is 
included for informational purposes only. 

L.1 New Installation. Determine if the indoor volume is sufficient 
to supply combustion air for the following new installation 
example. 

Example Installation 1: A 100,000 Btu/hr fan assisted furnace and a 
40,000 Btu/hr draft hood equipped water heater is being installed 
in a basement of a new single family home. The basement 
measures 25 ft x 40 ft with an 8-ft ceiling. 

 

Solution 

(1) Determine the total required volume: Since the air infiltration 
rate is unknown, the standard method to determine combustion 
air is used to calculated the required volume.  

The combined input for the appliances located in the basement is 
calculated as follows:  

100,000 Btu/hr + 40,000 Btu/hr = 140,000 Btu/hr. 

The Standard Method requires that the required volume be 
determined based on 50 cubic feet per 1000 Btu/hour. 

Using Table A.5.3.2 (a) 1 in Appendix A, the required volume for 
a 140,000 Btu/hr water heater is: 

= 7.000 ft3 

(2) Determine available volume:  

The available volume is the total basement volume:  

Available Volume: 25 ft x 40 ft x 8-ft ceiling = 8,000 ft3 

Conclusion:  

The installation can use indoor air since the available volume of 
8,000 ft3 exceeds the total required volume of 7,000 ft3. No 
outdoor air openings are required. 

 

L.2 New Installation, Known Air Infiltration Rate Method. 
Determine if the indoor volume is sufficient to supply combustion 
air for the following replacement installation example. 

Example Installation 3: A 100,000 Btu/hr fan-assisted furnace and a 
40,000 Btu/hr draft hood equipped water heater will be installed 
in a new single family house. It was determined (either by use of 
the ASHRAE calculation method or blower door test) that the 
house will have 0.65 Air Changes per Hour. The furnace and 
water heater will be installed in an 20-ft x 35-ft basement with a 8-ft 
ceiling height. 

 

Solution 

(1) Determine the required volume: Since two types of appliances 
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are located in the space, a fan-assisted furnace and an draft hood 
equipped water heater, the required volume must be determined 
for each appliance and then combined to determine the total 
required volume: 

Fan-assisted furnace:  

For structures that the air infiltration rate is known, method 5.3.2 
(b) permits the use Equation 5.3.2 (b) 2 to determine the 
required volume for a fan assisted appliance. Using Equation 5.3.2 
(b) 2, the required volume for a 100,000 Btu/hr fan-assisted 
furnace is calculated as follows: 







=

hrBtu

hrBtuft

/000,1

/000,100

65.0

15 3
 

= 2,308 ft3 

Section 5.3.2(b) specifies a lower required volume limitation for 
fan-assisted appliances at no smaller than 25 ft3 per 1,000 Btu/hr. 
From Appendix A, Table A 5.3.2(b) 2 the lower limit is: 

= 2,500 ft3 

Since the calculated required volume of 2,308 ft3 falls below the 
lower required volume limit, the lower limit of 2,500 ft3 must be 
used as the minimum required volume.  

 

Draft-hood equipped water heater:  

For structures that the air infiltration rate is known, method 5.3.2 
(b) permits the use Equation 5.3.2 (b) 1 to determine the 
required volume for a draft hood equipped appliance. Using 
Equation 5.3.2 (b) 1, the required volume for the 40,000 Btu/hr 
water heater is calculated as follows: 







=

hrBtu

hrBtuft

/000,1

/000,40

65.0

21 3
 

= 1,292 ft3  

Section 5.3.2(b) specifies a lower required volume limitation for 
appliances other than fan-assisted at no smaller than 35 ft3 per 
1,000 Btu/hr. From Appendix A, Table A 5.3.2(b) 1 the lower 
limit is: 

= 1,400 ft3 

Since the calculated required volume of 1,292 ft3 falls below the 
lower required volume limit, the lower limit of 1,400 ft3 must be 
used as the minimum required volume.  

Total required volume: 

Section 5.3.2 states that the total required volume to use indoor 
air is the sum of the required volumes for all appliances located in 
the space.  

Total Required = 2,500 ft3+ 1,400 ft3 

= 3,900 ft3 

(2) Determine available volume:  

The available volume:  

(20-ft x 35-ft) x 8-ft = 5,600 ft3 

Conclusion:  

The installation can use indoor air since the available volume of 
5,600 ft3 exceeds the total required volume of 3,900 ft3. No 
outdoor air openings are required. 

 

L.3 New Installation, Known Air Infiltration Rate Method. 
Determine if the indoor volume is sufficient to supply combustion 
air for the following replacement installation example. 

Example Installation 3: A 100,000 Btu/hr fan-assisted furnace and a 
40,000 Btu/hr draft hood equipped water heater will be installed 
in a new single family house. It was determined (either by use of 
the ASHRAE calculation method or blower door test) that the 
house will have 0.30 Air Changes per Hour. The furnace and 
water heater will be installed in an 20-ft x 35-ft basement with a 8-ft 
ceiling height. 

 

Solution 

(1) Determine the required volume: Since two types of appliances 
are located in the space, a fan-assisted furnace and an draft hood 
equipped water heater, the required volume must be determined 
for each appliance and then combined to determine the total 
required volume: 

Fan-assisted furnace:  

For structures that the air infiltration rate is known, method 5.3.2 
(b) permits the use Equation 5.3.2 (b) 2 to determine the 
required volume for a fan assisted appliance. Using Equation 5.3.2 
(b) 2, the required volume for a 100,000 Btu/hr fan-assisted 
furnace is calculated as follows: 







=

hrBtu

hrBtuft

/000,1

/000,100

30.0

15 3
 

= 5,000 ft3 

Section 5.3.2(b) specifies a lower required volume limitation for 
fan-assisted appliances at no smaller than 25 ft3 per 1,000 Btu/hr. 
From Appendix A, Table A 5.3.2(b) 2 the lower limit is: 

= 2,500 ft3 

Since the calculated required volume of 5,000 ft3 is above the 
lower required volume limit, used this amount as the minimum 
required volume.  

 

Draft-hood equipped water heater:  

For structures that the air infiltration rate is known, method 5.3.2 
(b) permits the use Equation 5.3.2 (b) 1 to determine the 
required volume for a draft hood equipped appliance. Using 
Equation 5.3.2 (b) 1, the required volume for the 40,000 Btu/hr 
water heater is calculated as follows: 







=

hrBtu

hrBtuft

/000,1

/000,40

30.0

21 3
 

= 2,800 ft3  

Section 5.3.2(b) specifies a lower required volume limitation for 
appliances other than fan-assisted at no smaller than 35 ft3 per 
100,000 Btu/hr. From Appendix A, Table A 5.3.2(b) 1 the lower 
limit is: 

= 1,400 ft3 

Since the calculated required volume of 2,800 ft3 is above the 
lower required volume limit, use this amount as the minimum 
required volume.  

 

Total required volume: 

Section 5.3.2 states that the total required volume to use indoor 
air is the sum of the required volumes for all appliances located in 
the space.  

Total Required = 5,000 ft3+ 2,800 ft3 

= 7,800 ft3 

(2) Determine available volume:  

The available volume:  

(20-ft x 35-ft) x 8-ft = 5,600 ft3 

Conclusion:  

The installation can not use indoor air alone, since the available 
volume of 5,600 ft3 is less than the total required volume of 7,800 
ft3. Outdoor air openings can be sized in accordance with all air 
from the outdoors (section 5.3.3) or by use of the combination of 
indoor/outdoor air method (section 5.3.4).. 

Appendix M L Example of Air Opening Design for Combination 
of Indoor and Outdoor Combustion and Ventilation Opening 
Design. 

This Appendix is not a part of the requirements of this code but is 
included for informational purposes only. 
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LM.1 Example of Combustion Indoor and Outdoor Combustion 
Air Opening Design [5.3.4 5.3.3 (c)]. Determine the required 
combination of indoor and outdoor combustion air opening sizes 
for the following equipment installation example. 

Example Installation: A fan assisted furnace and a draft hood 
equipped water heater with the following inputs are located in a 
15 10 ft x 30 10 ft basement equipment room with a 8-ft ceiling. 
No additional indoor spaces can be used An adjacent room 
measures 15 ft x 20 ft with a 8-ft ceiling can be used to help meet 
the equipment combustion air needs. The house construction is 
not unusually tight. 

Fan Assisted Furnace Input: 100,000 Btu/hr 

Draft Hood Equipped Water Heater Input: 40,000 Btu/hr 

 

Solution 

(1) Determine the total equipment input and the total available 
room volumes: 

Total equipment input: 100,000 Btu/hr + 40,000 Btu/hr  
 =140,000 Btu/hr 

Equipment room volume: 15 10 ft x 30 10 ft with 8-ft ceiling 
 = 3600 800 ft3 

Adjacent room volume: 10 ft x 15 ft with 8-ft ceiling: 
 = 2400 ft3 

Total indoor room volume: 800 ft3 + 2400 ft3 = 3200 ft3 

(2) Determine whether location is an unconfined space: 

Total equipment input = 140,000 Btu 

Unconfined space determination: 

140,000 Btu x 50 ft3/1000 Btu = 7000 ft3 

(2) Determine the total required volume: The standard method to 
determine combustion air will be used to calculated the required 
volume.  

The combined input for the appliances located in the basement is 
calculated as follows:  

100,000 Btu/hr + 40,000 Btu/hr = 140,000 Btu/hr. 

The Standard Method requires that the required volume be 
determined based on 50 cubic feet per 1000 Btu/hour. 

Using Table A.5.3.2 (a) 1 in Appendix A, the required volume for 
a 140,000 Btu/hr water heater is: 

= 7,000 ft3 

 

Conclusion: Equipment is located in a confined space Indoor 
volume is insufficient to supply combustion air since the total of 
3600 3200 ft3 does not meet the required volume unconfined 
criteria of 7000 ft3. Therefore, additional combustion air must be 
provided from the outdoors. 

(3) Determine ratio of the available actual confined volume to the 
required unconfined volume: actual confined/ required 
unconfined ratio: 

51.0
7000

3600
3

3

=
ft

ft  46.0
7000

3200
3

3

=
ft

ft  

(4) Determine indoor combustion air opening size for openings 
communicating with adjacent indoor spaces as though all 
combustion air was to come from the indoors, indoor opening 
(high and low) sizes: 

2
2 .140

.1000

000,140
in

inBtu

hrBtu =  

(4) Determine the reduction factor to be used to reduce the full outdoor air 
opening size to the minimum required based on ratio of indoor spaces  

1.00 – 0.51 (from Sep 3) = 0.49 

(5) Determine the single outdoor combustion air opening (upper 
and lower) size as if all combustion air is to come from outdoors. 
In this example, the combustion air openings directly 

communicates with the outdoors. 

2
2

.47
.3000

000,140
in

inBtu

hrBtu =  

 

2
2

.35
.4000

000,140
in

inBtu

hrBtu =  

(6)Determine outdoor combustion air opening area ratio: 

Subsection 5.3.3 (c) 6 requires the sum of the indoor and outdoor ratios 
must be equal to or greater than 1.00, outdoor combustion opening ratio:  

1.00 – 0.46 (from Sep 3) = 0.54 

(7)Determine the minimum reduced outdoor combustion air opening area: 

Each Outdoor Opening area = 0.54 (from Step 6) x 35 in.2 

0.49 (from Step 4) x 47in2 = 23 in2 

Each opening area = 19 in.2 

 

(8)Final design summary 

One high and one low indoor opening each sized 140 in.2  

One high and one low outdoor opening each sized 19 in.2 

The minimum dimension of the air opening should not be less 
than 3 in. (76 mm). 

[ROP 54/Z223.1–155] 

 

Appendix M Referenced Publications 

 [unchanged] 


