
Committee Input No. 57-NFPA 59-2012 [ Section No. 5.3.2 ]

5.3.2   

The container marking shall contain the following information:

(1) Name and address of the container supplier or the trade name of the container

(2) Water capacity of the container in pounds or U.S. gallons

(3) Design pressure in pounds per square inch (psi)

(4) The wording “This container shall not contain a product having a vapor pressure in excess of __
psi at 100°F” (see Table 5.2.1 )

(5) Outside surface area in square feet

(6) Wetted surface area in square feet, based upon a filling density of 80% by volume

(7) Year of manufacture

(8) Shell thickness and head thickness

(9)   

(10) Manufacturer's serial number

(11) ASME Boiler and Pressure Vessel Code symbol

(12) Minimum design metal temperature ___ °F at MAWP ___ psi

(13) Type of Construction "W"

(14) Degree of radiography "RT-____"
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 The proposed changes support the revised method for relief device sizing proposed in
Committee Input No 58 and 59 (10.2.3 and Annex D).
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* OL (overall length), OD (outside diameter), HD (head design)
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Committee Input No. 58-NFPA 59-2012 [ Sections 10.2.3, 10.2.4, 10.2.5, 10.2.6 ]

Sections 10.2.3, 10.2.4, 10.2.5, 10.2.6

10.2.3   

The minimum rate of discharge of pressure relief valves installed in ASME containers shall be in
accordance with Table 10.2.3 or shall be calculated using the following formula:

Q = 34,500 A 0.82

where:

F

Q =

flow rate (SCFM air

heat input resulting in vaporization of contents
(Btu/hr )

A = total outside wetted surface area of container

(ft 2 )

 [ 58: 5.7.2.6]

Table 10.2.3 Pressure Relief Valve Flow Capacity as a Function of Container Surface Area

Surface Area (ft 2 ) Flow Rate

(SCFM) Surface Area (ft 2 ) Flow Rate

(SCFM) Surface Area (ft 2 ) Flow Rate

(SCFM) ?20 626 170 3620 600

10

,170 25 751 175 3700 650 10,860 30 872 180 3790 700 11,550 35 990 185 3880 750 12,220 40 1100 190 3960 800 12,8
SI units, 1 SCFM = 0

.

0283 m 3 /min.

Note: Flow rate in SCFM air.

[ 58:  Table 5.7.

2.

6]

10.2.

4   

Relief valves for aboveground ASME containers shall relieve at not less than the flow rate specified
in 10.2.3  before the pressure exceeds 120 percent of the minimum permitted start-to-leak
pressure setting of the device, excluding the 10 percent tolerance in Table 10.2.2.1 . [ 58: 5.7.2.7]
Determination of the required flow rate shall be based on the latent heat of vaporization of the
contents at P max , the specific volume at saturation of the content's vapor at P max , and the sonic

velocity of the contents at P max .  See Annex D for calculation procedure and determination of

equivalent relieving capacity in SCFM of air.

10.2.5   

If there is liquid product

is placed

exceeding 10% by volume in containers while they are not buried, the pressure relief valve sizing
shall be that of aboveground containers.

10.2.6   

The flow capacity of pressure relief valves installed on underground or mounded containers shall be
a minimum of

30
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10 percent of the flow specified in

Table

10.2.3 .

[ 58: 5.7.2.8]
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Committee
Statement:

 The 1953 edition of the National Fire Protection Association’s (NFPA) pamphlet NFPA 58 (which was
then titled “Storage and Handling Liquefied Petroleum Gases 1953”) adopted an air equivalent value
for tank relief valve sizing of: CFM air=53.632A^0.82 When, A equals the total surface area of the tank
in square feet. That formula was based, in part, upon the report of John H. Fetterly dated November
27, 1928. Prior to that time; NFPA 58, beginning in the 1932 edition, based relief valve size upon the
Diameter (D) times the length (U) of the vessel. The 1953 calculation, which is still in effect in the most
recent editions of both NFPA 58 “Liquefied Petroleum Gas Code, 2011” and NFPA 59 Utility “LP-Gas
Plant Code, 2012” is based upon a total heat input Q: Q=34,500A^0.82 Btu/hr. The heat flux value of
34,500 Btu/ft2•hr. is also adopted in several NFPA codes and standards with some modification for
larger vessels. The calculations that led to the adoption of "CFM air=53.632A^0.82” in the 1953 edition
were apparently based is upon a single value for the “latent heat of vaporization” (?h) regardless of
either pressure or composition (i.e., butane or propane) and may have miscalculated the variation in
sonic velocity of both air and the propane or butane. It is also possible that reliable thermodynamic
property data was unavailable at that time. It should also be noted that the propane or butane vented
by a relief valve is a saturated vapor while the air used for testing can be considered to be a perfect
gas, which may have not been considered in those calculations. This proposal up-dates the original
calculations for relief valve capacity by incorporating the specific physical properties of both propane
and butane and by basing the calculations upon the sonic velocity of both the protected medium and
air. In addition, this proposal would revise the rate of heat input from “total surface area” to the more
realistic “wetted surface area.” This would make NFPA 59 consistent with NFPA 30 (see 22.7.3.3 ).
The revision of 10.2.5 provides a reasonable and safe alternative to the complete evacuation of buried
or mounded tanks when it becomes necessary to expose the tank for inspection or repair. In addition,
this proposal would reduce the required relieving capacity of mounded tanks to a more realistic value
of 10% of that required for aboveground tanks, because they are not subject to fire exposure, and
therefore do not need relief valves to relieve overpressure due to fire exposure. The proposed
changes incorporated within this proposal will not affect any existing ASME containers but it will, in
some cases, result in a reduced relief valve size for some large and higher pressure containers, while
making the sizing procedures technically correct. Other minor changes have been proposed to either
clarify the meaning or to match the wording in NFPA 58.
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Committee Input No. 59-NFPA 59-2012 [ Chapter D ]

Annex D  Relief Device Sizing 

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

D.1  Nonrefrigerated Containers. 

Table D.1  should be used to size pressure relief valves.

Surface area equals the total outside surface area of the container in square feet. Where the surface area is
not stamped on the nameplate or where the marking is not legible, the area can be calculated by using one
of the following formulas:

(1) Cylindrical container with hemispherical heads:

Area = Overall length × outside diameter × 3.1416

(2) Cylindrical container with other than hemispherical heads:

Area = (Overall length + 0.3 outside diameter) × outside diameter × 3.1416

(3) Spherical container:

Area = Outside diameter squared × 3.1416

Flow rate of air (ft 3 /min) = required flow capacity in cubic feet per minute of air at standard conditions, 60°F
(15.6°C), and atmospheric pressure [14.7 psia (101 kPa)].

The rate of discharge can be interpolated for intermediate values of surface area. For containers with a total

outside surface area that is greater than 2000 ft 2  (186 m 2 ), the required flow rate can be calculated using
the following formula:

where A  = total outside surface area of the container (ft 2 ) (0.4719 L/s)

Table D.1 Minimum Required Rate of Discharge in Cubic Feet per Minute of Air at 120 Percent of the
Maximum Permitted Start-to-Discharge Pressure for Safety Relief Devices to Be Used on Nonrefrigerated
Containers Other than Those Constructed in Accordance with U.S. Department of Transportation
Specifications

Surface Area

(ft 2 ) Flow Rate

(ft 3 /min air) Surface Area

(ft 2 ) Flow Rate

(ft 3 /min air) Surface Area

(ft 2 ) Flow Rate

(ft 3 /min air) 20 or
less 626 170 3620 600 10,170 25 751 175 3700 650 10,860 30 872 180 3790 700 11,550 35 990 185 3880 750 12,220 40 1100

Note: ft 2  = 0.09 m 2 ; ft 3 /min = 0.4719 L/s.

Supplemental Information

File Name Description

AnnexD_Revised.docx Revised Annex D 
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Annex D Relief Device Sizing 
This annex is not a part of the requirements of this NFPAdocument but is included for 
informational purposes only. 
D.1 Spring-Loaded Pressure Relief Valves for ASME Containers.  
The requirement for the sizing of relief valves on ASME tanks used for the storage of liquefied 
gases is that the valve be adequate to prevent the pressure rising above (Pmax) which is  120% 
of the Maximum Allowable Working Pressure (MAWP).  Relief valves are tested with air at Pmax 
and 60 °F rather than with the medium that they are designed for.  Relief valves shall be marked 
with their rated air capacity. It then becomes necessary to determine the equivalent sizing for 
the particular tank and its exposure.. 

The inlet versus outlet pressure of a relief valve in LP-Gas service far exceeds the 2:1 

critical pressure ratio.  Therefore the flow through the valve will be limited to sonic 

velocity.  The sonic velocity of a perfect gas (such as air) is: 

        
  

 
 

Where: 
 g = the acceleration due to gravity = 32.2 ft/sec2 

 k = the ratio of specific heats = cp/cv 

 R = the universal gas constant = 1545 ft-lb/°R·lb-mole 
 T = absolute temperature, °R 
 M = molecular weight of gas 
 
The Molecular weight of air is 28.9586 and the ratio of specific heats is 1.4.  Therefore the sonic velocity 
(Vair)  for air at 60 °F (520 °R) is  1,118.33 ft/sec 
 
The p-v-T relationship for a perfect gas is: 

   
  

 
 

Where: 
 p = absolute pressure, lb/ft2 (psf) 
 v = specific volume, ft3/lb 
 

In the case of a non-perfect gas, such as a saturated vapor, substitute  “           “ 
  

 
 “ 

using the value for specific volume (v) for the saturated vapor at Pmax from the published 
physical properties (equation of state) of the fluid when calculating sonic velocity, resulting in   
 

             
 

The weight or mass flow (W) of vapor generated that requires venting by the relief valve is 
 

   
      

  

  
     or      

      

        
         

  
The volumetric flow (φgas), at flowing pressure and temperature is 



  

         ft3/sec. 

  
where; 
  (v) equals the specific volume of the gas at flowing pressure and temperature. 
 
 
The effective orifice (α) necessary to accommodate the volumetric flow (φ) is: 
 

  
    

    
 ft2 

 

The volumetric flow of air (φair) through that same effective orifice will be: 
 

     
 

    
 ft3/ sec 

 
The mass flow (    

   of air will be: 

 

    
  

     

    
 lb/sec 

 

When vair is the specific volume of air at Pmax  and  at 60 °F.   
 
The test value           will be: 
 

           
          

where: 

   vstd  is the specific volume of a standard cubic foot (scf) of air at 14.696 psia and  

  at  60 °F which is 13.11ft3/lb. 
 
The following calculations are based upon: 
 
 Air  Molecular weight = 28.9586   k = 1.4 

 Propane          Molecular weight = 44.026             k = 1.13 

 n-Butane         Molecular weight = 58.122                      k = 1.09 

 
Combining, yields: 
 
 

 

    
           

       
 

   
   

      

 
 
 

  

PROPANE 
   

MAWP Pmax T °R vv Δh Vg vair CFMair A
o.82 



100 135 534.6 0.8054 145.51 755.1 1.4275 43.29 

150 195 561.8 0.5454 133.16 746.8 0.9883 46.78 

200 255 583.1 0.4082 121.76 738.8 0.7557 50.62 

250 315 601.1 0.3188 110.48 725.6 0.6118 54.80 

312 389 620.5 0.242 95.69 702.6 0.4954 61.25 
 

    
nBUTANE 

  
MAWP Pmax T °R vv Δh Vg vair CFMair A

o.82 
100 135 628.6 0.6976 127.23 689.9 1.4275 46.93 

150 195 659.8 0.4732 115.25 682.9 0.9883 51.29 

200 255 684.9 0.3455 103.74 667.3 0.7557 55.68 

250 315 705.7 0.267 92.06 652 0.6118 61.29 

312 389 727.4 0.2 76.55 627.1 0.4954 70.90 
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Committee Statement and Meeting Notes

Committee
Statement:

 The 1953 edition of the National Fire Protection Association’s (NFPA) pamphlet NFPA 58 (which was
then titled “Storage and Handling Liquefied Petroleum Gases 1953”) adopted an air equivalent value
for tank relief valve sizing of: CFM air=53.632A^0.82 When, A equals the total surface area of the tank
in square feet. That formula was based, in part, upon the report of John H. Fetterly dated November
27, 1928. The 1953 calculation, which is still in effect in the most recent editions of both NFPA 58
“Liquefied Petroleum Gas Code, 2011” and NFPA 59 Utility “LP-Gas Plant Code, 2012” is based upon
a total heat input Q: Q=34,500A^0.82 Btu/hr. The heat flux value of 34,500 Btu/ft2•hr. is also adopted
in several NFPA codes and standards with some modification for larger vessels. The calculations that
led to the adoption of "CFM air=53.632A^0.82” in the 1953 edition were apparently based is upon a
single value for the “latent heat of vaporization” (?h) regardless of either pressure or composition (i.e.,
butane or propane) and may have miscalculated the variation in sonic velocity of both air and the
propane or butane. It is also possible that reliable thermodynamic property data was unavailable at
that time. It should also be noted that the propane or butane vented by a relief valve is a saturated
vapor while the air used for testing can be considered to be a perfect gas, which may have not been
considered in those calculations. This proposal up-dates the original calculations for relief valve
capacity by incorporating the specific physical properties of both propane and butane and by basing
the calculations upon the sonic velocity of both the protected medium and air. In addition, this proposal
would revise the rate of heat input from “total surface area” to the more realistic “wetted surface area.”
This would make NFPA 59 consistent with NFPA 30 (see 22.7.3.3 ).
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