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Submitter Information Verification

Submitter Full Name: Tracy Vecchiarelli

Organization: [ Not Specified ]

Street Address:

City:

State:

Zip:

Submittal Date: Fri Apr 08 08:00:41 EDT 2016

Committee Statement

Committee Statement:  Referenced standard update.

Response Message:

Public Input No. 2-NFPA 259-2015 [Section No. 2.3.1]

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

1 of 8 6/9/2016 12:58 PM



First Revision No. 2-NFPA 259-2016 [ Section No. A.1.4.5 ]

A.1.4.5

In general, heat release rates of materials can be determined by such bench scale test methods as ASTM E906, Standard Method
of Test for Heat and Visible Smoke Release Rates for Materials and Products Using a Thermopile Method ; ASTM E1354, Standard
Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using an Oxygen Consumption Calorimeter
(Cone Calorimeter); and ASTM E1474, Standard Test Method for Determining the Heat Release Rate of Upholstered Furniture and
Mattress Components or Composites Using a Bench Scale Oxygen Consumption Calorimeter, for upholstered furniture and
mattress composites. For determining heat release rates of specific products, such as upholstered furniture, mattresses, textile wall
coverings, and interior finish, ASTM E1537, Standard Test Method for Fire Testing of Upholstered Seating Furniture; ASTM E1590,
Standard Fire  Test Method for Fire Testing of Mattresses; ASTM E1822,  Standard Test Method for Fire Testing of Stacked
Chairs ; NFPA 265, Standard Methods of Fire Tests for Evaluating Room Fire Growth Contribution of Textile or Expanded Vinyl
Wall Coverings on Full Height Panels and Walls ; and NFPA 286Standard Methods of Fire Tests for Evaluating Contribution of Wall
and Ceiling Interior Finish to Room Fire Growth , respectively, can be used. NFPA 289 , Standard Method of Fire Test for Individual
Fuel Packages  was developed in order to assess the heat release of individual products or fuel packages under a variety of
exposure conditions.

In 2015, a new test method was developed, ASTM E2965, Standard Test Method for Determination of Low Levels of Heat Release
Rate for Materials and Products Using an Oxygen Consumption Calorimeter . ASTM E2965 is intended to measure very low levels
of heat release by the technique of oxygen consumption calorimetry by using a modification of the cone calorimeter with a larger
cone heater and a larger test specimen.
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First Revision No. 3-NFPA 259-2016 [ Chapter B ]

Annex B Application of Potential Heat Data

This annex is not a part of the requirements of this NFPA document but is included for informational purposes only.

B.1 Use of Potential Heat Data in Codes and Regulations.

B.1.1

A number of NFPA codes and standards, including NFPA 101 , NFPA 5000 , NFPA 13 , NFPA 90A , and NFPA 220 , potentially
used for regulations, use the potential heat of materials, assessed via NFPA 259, as part of the determination as to whether a
material is a limited combustible material.

B.1.1.1

A limited combustible material is a material that is not a noncombustible material but that exhibits a potential heat value of no more
than 3500 Btu/lb (8141 kJ/kg) and complies with either B.1.1.2  or B.1.1.3 .

B.1.1.2

The material has a structural base of a noncombustible material with a surfacing not exceeding a thickness of 1 ⁄8 in.  (3.2 mm)
where the surfacing exhibits a flame spread index not greater than 50 when tested in accordance with ASTM E84, Standard Test
Method for Surface Burning Characteristics of Building Materials , or ANSI/UL 723, Standard for Test for Surface Burning
Characteristics of Building Materials.

B.1.1.3

The material is composed of materials that, in the form and thickness used, neither exhibit a flame spread index greater than 25
nor evidence of continued progressive combustion when tested in accordance with ASTM E84, Standard Test Method for Surface
Burning Characteristics of Building Materials , or ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building
Materials , and are of such composition that all surfaces that would be exposed by cutting through the material on any plane
would neither exhibit a flame spread index greater than 25 nor exhibit evidence of continued progressive combustion when tested
in accordance with ASTM E84 or ANSI/UL 723.

B.1.2

A number of documents, including NFPA 5000 , the International Building Code (IBC) , and the International Residential Code
(IRC)  use NFPA 259 to assess the potential heat of foam plastic materials for various applications.

B.2 Application of Potential Heat Data.

This potential heat test method provides an assessment of one property of a material — the total heat given off that is possible with
an electric muffle furnace exposure of the test specimen, under oxidizing conditions, at 750°C. The appropriate use of this procedure
should recognize its nature as a property-type test. (See Robertson, “Test Method Categorization and Fire Hazard Standards.”) In
many applications, additional supporting test data by other fire test methods can be required for qualifying materials for various fire
safety applications. For example, it should be recognized that under actual fire conditions some materials release all or most of their
heat rapidly. Other materials release heat slowly and, depending on thickness and fire conditions, can never release all the heat
possible. Information on the actual end use of the material in conjunction with additional supporting data is usually needed for
classifying the material.

Some materials, such as gypsum and concrete, can have negative values for potential heat as determined by this test method. Such
materials contain certain chemical compounds that react endothermically during the oxidation process or have water of hydration or
free water, which also absorbs heat. If these materials also have little organic content, then it is possible that they will be determined
to have a negative potential heat. (See Annex C.)
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B.3 The Test Method.

The potential heat test method (see Loftus, Gross, and Robertson, “Potential Heat, a Method for Measuring the Heat Release of
Materials in Building Fires”) makes use of oxygen bomb calorimetric measurement methods. It measures the difference between the
heat of combustion of a test specimen as determined by an oxygen bomb calorimeter and that of the residue remaining after
exposure of another test specimen to a standardized intense thermal exposure using an electric muffle furnace. Results of the test
method are usually reported in terms of heat given off per unit mass of the specimen involved.

The test procedure is based on combustion of the specimen as complete as is possible within a 2-hour exposure period in an
electric muffle furnace at 750°C.

The oxygen bomb calorimetry techniques use small test specimens of about 1 g mass. Because of this, the sampling and specimen
preparation procedures used are of considerable importance, especially with heterogeneous, layered, or composite materials. For
such materials, two procedures are available to the investigator. One involves pulverizing a representative section of the complete
composite and then testing the resultant mixture in the form of a small pellet. Another involves measuring the potential heat of the
individual components of the material and then, on the basis of computations, deriving an overall value for the composite.

The selection of a test specimen for thermal exposure in the electric muffle furnace will, of course, depend on which preparation
procedure is to be used.

The electric muffle furnace exposure must be severe, involving combustion of most of the oxidizable material at 750°C; this is
essential for its consideration as a property-type test method. This factor must be carefully considered when potential heat data are
applied as a basis of code or regulatory procedures for building or other fire safety purposes. This is especially true when life safety
is of prime concern.

For example, the potential heat of two wall components can be identical, yet in one wall the combustible component might be placed
on the exposed wall surface while in the other it might be buried deep beneath an exposed masonry construction. In the hazard
presented by a wall to building occupants in the event of a fire, these walls represent two possible extremes. Thus, simple
consideration of the potential heat of the wall materials yields little information on the relative fire participation hazard of the two
walls. This problem is characteristic of property-type fire tests. It emphasizes the need for discretion in the use of the test methods
and in the application of the resulting test data.

B.4 Auxiliary Tests.

As indicated in Section B.3B.2 , property-type fire tests are not comprehensive enough to form the sole basis of acceptance of
materials or products. Additional tests are usually required. Original work by Gross and Robertson and by Parker and Long have
proposed tests based on an adiabatic furnace and on smoldering that have not been standardized but that have the potential to be
of value in evaluating the fire hazard of materials (See Gross and Robertson, “Self-Ignition Temperatures of Materials from Kinetic
Reaction Data,” and Parker and Long, “Development of a Heat Release Rate Calorimeter at NBS.”) A number of standard test
methods have been issued, primarily by the NFPA Fire Tests Committee and by the ASTM Committee E05 on Fire Standards, which
address different fire test–response characteristics and which are useful to assess components of the fire hazard of materials,
products, or assemblies. Fire tests addressing heat release are of particular importance in the development of a fire hazard
assessment. Many such tests are discussed in A.1.4.5.
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B.5 Precision of the Potential Heat Test Method.

The original paper on this test method (see Loftus, Gross, and Robertson, “Potential Heat, A Method for Measuring the Heat
Release of Materials in Building Fires”) discussed the precision level possible within a single laboratory (repeatability). It was
concluded that with technicians skilled in the procedure involved, the standard deviation of differences between duplicate
determinations of potential heat would be equal to about 219 kJ/kg. This prediction, based on early work at the National Bureau of
Standards (NBS), now the National Institute of Standards and Technology (NIST), was later confirmed for three of the five materials
tested in the interlaboratory study. (See Gross and Natrella, Interlaboratory Comparison of the Potential Heat Test Method.) In this
reference, a value of 214 kJ/kg was reported. This value corresponds to expected repeatability between duplicates of 465 kJ/kg with
a 95 percent confidence level.

In the original paper, it was stated that this order of repeatability was independent of the potential heat measured. The basis of this
claim is illustrated in the chart in Figure B.5Figure B.4 . This figure represents plotted data of the difference between duplicate
determinations of potential heat as a function of the average. Because of the precision, most of the recent measurements of
potential heat have involved a single determination and thus are not useful for this plot. The materials represented by the data make
up a widely varied group. They include materials of laminated, homogeneous, and heterogeneous characteristics. Both very low and
very high values of potential heat are shown. Different symbols are used as a means for identification of slightly different procedures
used for deriving the data. Thus, all the data above 18,600 kJ/kg represent a single calorimetric determination as permitted by the
test procedure when negligible ash remains following the test specimen exposure in the electric muffle furnace. The data reproduced
as dots are based on two oxygen bomb calorimetric determinations and one measurement of the heat of combustion of the ash from
an electric muffle furnace–exposed test specimen. All remaining data are based on duplicate determinations of both the oxygen
bomb–exposed test specimen and the muffle furnace–exposed test specimen. It should be noted that all the NBS (NIST) data
derived in connection with the interlaboratory study (see Gross and Natrella, Interlaboratory Comparison of the Potential Heat Test
Method) are included in Figure B.5Figure B.4 . Thus, the figure tends to confirm the predictions made with regard to reproducibility
in that study.

Figure B.5 NBS Data Difference Between Duplicate Potential Heat Measurements, as a Function of the Average.

Actually, the test procedure has been slightly modified from that used in the last interlaboratory test, with the objective of improving
the precision on those materials that proved most difficult in the study. These changes have included more detailed instructions on
the preparation of specimens from laminated materials or those of nonhomogeneous character, and the fact that four of the eleven
laboratories participating in the interlaboratory study were successful in producing data for all materials that were within 465 kJ/kg.
Repeatability and reproducibility values reported, based on three of the materials, would also be applicable to the full range of
materials likely to be tested in the future. These precision levels involve a repeatability within a laboratory of 465 kJ/kg and a
reproducibility between laboratories of 1160 kJ/kg based on duplicate tests. Thus, the procedure appears to provide adequate
precision when skilled laboratory technical work is available.
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First Revision No. 4-NFPA 259-2016 [ Section No. D.1.1 ]

D.1.1 NFPA Publications.

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 13, Standard for the Installation of Sprinkler Systems , 2016 edition.

NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems , 2018 edition.

NFPA 101 ® , Life Safety Code ® , 2018 edition.

NFPA 265, Standard Methods of Fire Tests for Evaluating Room Fire Growth Contribution of Textile or Expanded Vinyl Wall
Coverings on Full Height Panels and Walls, 2011 2015  edition.

NFPA 286, Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to Room Fire Growth,
2011 2015  edition.

NFPA 289, Standard Method of Fire Test for Individual Fuel Packages, 2013 2018  edition.

NFPA 5000 ® , Building Construction and Safety Code ® , 2018 edition.

The SFPE Handbook of Fire Protection Engineering, 3rd edition, 2002, p. A-41–A-42, Table C.4.
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First Revision No. 5-NFPA 259-2016 [ Section No. D.1.2.1 ]

D.1.2.1 ASTM Publications.

ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.

ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2016.

ASTM E906/E906M, Standard Method of Test for Heat and Visible Smoke Release Rates for Materials and Products Using a
Thermopile Method , 2010 2014 .

ASTM E1354, Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using an Oxygen
Consumption Calorimeter (Cone Calorimeter),2011b 2016 .

ASTM E1474, Standard Test Method for Determining the Heat Release Rate of Upholstered Furniture and Mattress Components or
Composites Using a Bench Scale Oxygen Consumption Calorimeter, 2010 2014 .

ASTM E1537, Standard Test Method for Fire Testing of Upholstered Seating Furniture, 2007 2015 .

ASTM E1590, Standard Fire Test Method for Fire Testing of Mattresses, 2007 2013 .

ASTM E1822, Standard Test Method for Fire Testing of Stacked Chairs , 2013.

ASTM E2965, Standard Test Method for Determination of Low Levels of Heat Release Rate for Materials and Products Using an
Oxygen Consumption Calorimeter , 2016.

Gross, D., and M. G. Natrella, “Interlaboratory Comparison of the Potential Heat Test Method,” in ASTM STP 464, Fire Test
Performance, 1970, pp. 127–152.

Loftus, J. J., D. Gross, and A. F. Robertson. “Potential Heat, a Method for Measuring the Heat Release of Materials in Building
Fires,” ASTM Proceedings, Vol. 61, 1961, pp. 1336–1348.

Parker, W. J., and M. E. Long. “Development of a Heat Release Rate Calorimeter at NBS,” in ASTM STP 502, Ignition, Heat
Release and Noncombustibility of Materials, 1972, pp. 135–151.

Robertson, A. F. “Test Method Categorization and Fire Hazard Standards,” ASTM Standardization News, Nov. 1975, pp. 18–20.
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First Revision No. 6-NFPA 259-2016 [ New Section after D.2 ]

D.1.2.2 ICC Publications.

International Code Council, 500 New Jersey Avenue, NW, 6th Floor, Washington, DC 20001.

International Building Code (IBC) , 2015.

international Residential Code (IRC) , 2015.
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