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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined
by the American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as
“substantial agreement reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority,
but not necessarily unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.”
Compliance with this Standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation. 

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.
ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project

Committee Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all
must be technically qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees. 

The Senior Manager of Standards of ASHRAE should be contacted for
a. interpretation of the contents of this Standard,
b. participation in the next review of the Standard,
c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted
industry practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems
tested, installed, or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines
will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by
suggesting safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information
that may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance
to them is completely voluntary.

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied,
that the product has been approved by ASHRAE.
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(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSI.)

FOREWORD

Addendum o revises Informative Appendix C to fix an editorial error in an equation and revises the example
calculation to use accurate thermodynamic properties of R-410A as calculated using REFPROP v10.0. It
also revises Table C‒1 to remove refrigerants whose use is banned under the Montreal Protocol and adds
refrigerants approved by the U.S. Environmental Protection Agency under the SNAP program in Final
Rules 21, 23, 25, and 26.
Informative Note: In this addendum, changes to the current standard are indicated in the text by underlining

(for additions) and strikethrough (for deletions) unless the instructions specifically mention some other
means of indicating the changes. 

Modify Section 9 as shown. The remainder of Section 9 is unchanged.

[ . . . ]

9.7.6* The rated discharge capacity of a pressure relief device expressed in lb of air/min (kg of air/s) shall
be determined in accordance with ASME Boiler and Pressure Vessel Code15, Section XIII. When the reliev-
ing capacity of a pressure relief device is expressed in standard cubic feet per minute (scfm) of air, the den-
sity of air shall be set to 0.0764 lb/ft3. All pipe and fittings between the pressure relief valve and the parts of
the refrigeration system it protects shall have at least the area of the pressure relief valve inlet area.

[ . . . ]

9.7.9.3.1 The design back pressure due to flow in the discharge piping at the outlet of pressure relief
devices and fusible plugs, discharging to atmosphere, shall be limited by the allowable equivalent length of
piping determined using Equation 9-7a or 9-7b: 

[ . . . ]

where

[ . . . ]

Cr = rated capacity as stamped on the pressure relief device in lb/min (kg/s), or in standard cubic feet per 
minute multiplied by 0.0764 lb/ft3 (the density of air in accordance with Section 9.7.6), or as calculated 
in Section 9.7.7 for a rupture member or fusible plug, or as adjusted for reduced capacity due to piping 
as specified by the manufacturer of the device, or as adjusted for reduced capacity due to piping as 
estimated by an approved method. 

[ . . . ]

Modify Informative Appendix A as shown. The remainder of Informative Appendix A is unchanged.

[ . . . ]

Section 9.7.6 

The specified value for the density of dry air of 0.0764 lb/ft3 is prescribed by the National Board of Boiler
and Pressure Vessel Inspectors in their publication NB-1868 to convert the calculated relieving capacity of
pressure relief devices from pounds per minute to standard cubic feet per minute (scfm) of air. The National
Board serves as the certification body for the pressure relief device requirements documented in the ASME
Boiler and Pressure Vessel Code’s Section XIII.

[ . . . ]

Modify Informative Appendix B as shown. The remainder of Informative Appendix B is unchanged.

[ . . . ]

67. NIST. 2013. NIST REFPROP, Standard Reference Database 23, Version 9.1. National Institute of Stan-
dards and Technology, Gaithersburg, MD. Lemmon, E.W., I.H. Bell, M.L. Huber, and M.O. McLin-
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den. 2018. NIST Standard Reference Database 23: Reference Fluid Thermodynamic and Transport
Properties-REFPROP, Version 10.0. National Institute of Standards and Technology, Standard Refer-
ence Data Program, Gaithersburg, MD.

68. NBBI. 2024. Pressure Relief Device Certification (NB-18). Columbus, OH: National Board of Boiler
and Pressure Vessel Inspectors (www.nationalboard.org).

Modify Informative Appendix C as shown. The remainder of Informative Appendix C is unchanged.

INFORMATIVE APPENDIX C
METHOD FOR CALCULATING DISCHARGE CAPACITY OF 
POSITIVE DISPLACEMENT COMPRESSOR PRESSURE RELIEF DEVICE

[ . . . ]

(C-1)

(C-1)

where
Wr = mass flow of refrigerant, lb/min (kg/s)

[ . . . ]

Example

Determine the flow capacity of a pressure relief device for an R-410A compressor with a swept volume (Q)
of 341 342 ft3/min (0.1609 0.1614 m3/s). The compressor is equipped with capacity control that is actuated
at 90% of the pressure relief device set pressure and has a minimum regulated flow of 10%. 
Q = 341 342 ft3/min 
Q = 0.16095 0.1614 m3/s 
ηv = 0.90, assumed volumetric efficiency of compressor 
PL = 0.1, minimum regulated flow factor 
υg@(R-410A, T = 50°F) = 1.1979 0.38214 ft3/lb (I-P) 
υg@(R‒410A, T = 10°C) = 0.0748 0.023856 m3/kg (SI) 

(I-P [see C-1])

(SI [see C-1])

(I-P [see C-2])

SI [see C-2])

(I-P [see C-1])

(SI [see C-1])

Wv

Q PL v
vg

-----------------------------=

Wr

Q PL v
vg

-----------------------------=

Wr

341 
ft3

min
--------- 0.1 0.9

1.1979
ft3

lb
------

------------------------------------------------ 25.62 
lb

min
---------= =

Wr

0.1609 
m3

s
------- 0.1 0.9

0.0748 
m3

kg
-------

----------------------------------------------------- 0.1936 
kg
s

------= =

Wa Wr rw 25.62 0.62 15.88 
lb

min
--------- of air= = =

Wa Wr rw 0.1936 0.62 0.12 
kg
s

------ of air= = =

Wr

342 
ft3

min
--------- 0.1 0.9

0.38214
ft3

lb
------

------------------------------------------------ 80.546 
lb

min
---------= =

Wr

0.1614 
m3

s
------- 0.1 0.9

0.023856 
m3

kg
-------

----------------------------------------------------- 0.60890 
kg
s

------= =
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(I-P [see C-2])

SI [see C-2])

Converting to standard ft3/min volumetric flow rate of air, , where Va = specific volume of air =
13.1 ft3/lb (0.818 m3/kg) for dry air at 60 °F (15.6 °C) ρda,std = 0.0764 lbm/ft3 (1.224 kg/m3) for dry air at
60.0°F (15.6°C) at a barometric pressure of 14.70 psia (101.3 kPa): 

scfm = 13.1 (15.88) = 208.02 ft3/min (I-P) 

scfm = 0.818 (0.12) = 0.098 m3/s (SI) 

(I-P)

(SI)

Table C-1 Constants for Calculating Discharge Capacity

Refrigerant ka Relative Molar Mass Cr rw

R‒11 1.137 137.4 330.7 0.49

R‒12 1.205 120.9 337.7 0.51

R‒13 2.050 104.5 403.4 0.46

R‒22 1.3191 86.5 348.8 0.59850

R‒23 2.742 70.0 439.3 0.52

R‒32 1.5337 52.0 367.3 0.7164

R‒113 1.081 187.4 324.7 0.43

R‒114 1.094 170.9 326.1 0.45

R‒123 1.1035 153.0152.9 327.1 0.47691

R‒134a 1.1961 102.0 336.8 0.56578

R‒152a 1.2331 66.1 340.5 0.6854

R‒236fa 1.10218 152.0 326.9 0.4708

R‒245fa 1.09878 134.0 326.5 0.5021

R‒290 1.2367 44.044.1 340.9 0.84383

R‒600a 1.1346 58.1 330.5 0.7533

R‒718 1.3278 18.0 349.6 1.2795

R‒744 2.690 44.0 437.0 0.6546

R‒1234yf 1.1685 114.0 334.0 0.5321

R‒1234ze(E) 1.1437 114.0 331.4 0.5362

R‒404A 1.2765 97.6 344.7 0.56572

R‒407C 1.2693 86.2 344.1 0.5940

R‒410A 1.4310 72.6 358.8 0.6208

R‒500 1.236 99.3 340.8 0.56

R‒502 1.262 111.6 343.4 0.52

R‒507A 1.282 98.9 345.2 0.55

R‒600 1.122 58.1 329.2 0.76

R‒718 1.328 18.0 349.6 1.28

a. Source: NIST REFPROP, Standard Reference Database 23, REFPROP v9.110.0, 20132018.67 

Wa 80.546
lb

min
--------- 0.6208 50.003 

lb
min
--------- of air= =

Wa 0.60890
kg
s

------ 0.6208 0.37801 
kg
s

------ of air= =

Q
ꞏ

a std

Q
ꞏ

a std Wa
1

da std
--------------- 50.003

lb
min
--------- 1

0.0764
---------------- ft3

lbmda

------------ 654
ft3

min
---------= = =

Q
ꞏ

a std Wa
1

da std
--------------- 0.37801

kg
s

------ 1
1.224
------------- m3

kgda

---------- 0.309
m3

s
-------= = =
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R‒744 2.690 44.0 437.0 0.65

R‒448A 1.2760 86.3 344.7 0.5926

R‒449A 1.2755 87.2 344.7 0.5896

R‒450A 1.1659 108.7 333.7 0.5453

R‒452B 1.4324 63.5 358.9 0.6635

R‒454A 1.2903 80.5 346.1 0.6112

R‒454B 1.4299 62.6 358.7 0.6687

R‒454C 1.2365 90.8 340.9 0.5842

R‒455A 1.2435 87.5 341.6 0.5939

R‒457A 1.2326 87.6 340.5 0.6055

R‒513A 1.1859 108.4 335.8 0.5428

R‒515B 1.1410 117.5 331.1 0.5286

R‒516A 1.1849 102.6 335.7 0.5580

Table C-1 Constants for Calculating Discharge Capacity

Refrigerant ka Relative Molar Mass Cr rw

a. Source: NIST REFPROP, Standard Reference Database 23, REFPROP v9.110.0, 20132018.67 
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous version. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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