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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 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.

ASHRAE Standing Standard Project Committee 15
Cognizant TCs: TC 10.1, Custom Engineered Refrigeration Systems,

and TC 9.1, Large Building Air-Conditioning Systems
SPLS Liaison: Mark P. Modera

Staff Liaison: Douglas K. Tucker

Dennis R. Dorman, Chair Stephen W. Duda Brian J. Rodgers

Martin L. Timm, Vice Chair Danny M. Halel Jeffrey M. Shapiro

Gregory A. Scrivener, Secretary Phillip A. Johnson Eric M. Smith

Els Baert Jay A. Kohler Ganesan Sundaresan

Wayne K. Borrowman C. Dominic Kolandayan Russell C. Tharp

James M. Calm Scott M. MacBain, Sr. Ronald P. Vallort

Jim Caylor Chun-cheng Piao John I. Vucci

Paul L. Doppel Douglas T. Reindl

ASHRAE STANDARDS COMMITTEE 2013–2014

William F. Walter, Chair David R. Conover Malcolm D. Knight
Richard L. Hall, Vice-Chair John F. Dunlap Rick A. Larson

Karim Amrane James W. Earley, Jr. Mark P. Modera

Joseph R. Anderson Steven J. Emmerich Cyrus H. Nasseri

James Dale Aswegan Julie M. Ferguson Janice C. Peterson

Charles S. Barnaby Krishnan Gowri Heather L. Platt

Steven F. Bruning Cecily M. Grzywacz Douglas T. Reindl

John A. Clark Rita M. Harrold Julia A. Keen, BOD ExO
Waller S. Clements Adam W. Hinge Thomas E. Werkema, Jr., CO

Debra H. Kennoy

Stephanie C. Reiniche, Manager of Standards

ASHRAE is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
ANSI is a registered trademark of the American National Standards Institute.

© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



© ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,  
or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.
(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 pro-
cessed according to the ANSI requirements for a standard
and may contain material that has not been subject to
public review or a consensus process. Unresolved objec-
tors on informative material are not offered the right to
appeal at ASHRAE or ANSI.)

FOREWORD

This addendum modifies and clarifies the requirements
for discharge of pressure-relief devices, including where
refrigerant may be safely discharged in the event of a release.
Systems located outdoors are now specifically addressed and
include an exemption from the 15 ft (4.57 m) height require-
ment if meeting specified criteria. The committee reviewed
results of analytical dispersion modeling to confirm that loca-
tion requirements for release of refrigerant on the exterior of
a building are adequate to reduce risk of unacceptable con-
centrations of refrigerant. Requirements for sulfur dioxide
were removed because this refrigerant is generally no longer
in use. The existing content of Section 9.7.8 and Appendix D
were reorganized to provide better clarity.

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 specifi-
cally mention some other means of indicating the changes.

9.7.8 For systems in which one or more of the following
conditions apply, pressure-relief devices and fusible plugs
shall discharge to the atmosphere at a location not less than
15 ft (4.57 m) above the adjoining ground level and not less
than 20 ft (6.1 m) from any window, ventilation opening, or
exit in any building.

a. Any system containing a Group A3 or B3 refrigerant.
b. Any system containing more than 6.6 lb (3 kg) of a Group

A2, B1, or B2 refrigerant.
c. Any system containing more than 110 lb (50 kg) of a

Group A1 refrigerant.
d. Any system for which a machinery room is required by

the provisions of Section 7.4.

The discharge shall be terminated in a manner that will
prevent both the discharged refrigerant from being sprayed
directly on personnel in the vicinity and foreign material or
debris from entering the discharge piping. Discharge piping
connected to the discharge side of a fusible plug or rupture
member shall have provisions to prevent plugging the pipe in
the event the fusible plug or rupture member functions.

Exceptions: When R-718 (water) is the only refrigerant,
discharge to a floor drain is also acceptable if all of the
following three conditions are met:

1. the pressure relief device set pressure does not
exceed 15 psig,

2. the floor drain is sized to handle no less than the
flow rate from a single broken tube in any refriger-
ant-containing heat exchanger, and

3. either:
a. the AHJ finds it acceptable that the working fluid,

corrosion inhibitor, and other additives used in
this type of refrigeration system may infrequently
be discharged to the sewer system, or

b. a catch tank, sized to handle the expected
discharge, is installed and equipped with a
normally closed drain valve and an overflow line
to drain.

9.7.8.1 The application of pressure-relief valves that dis-
charge from a higher-pressure vessel into a lower-pressure
vessel of the system shall comply with (a) through (c) as fol-
lows:

a. The pressure-relief valve that protects the higher-pressure
vessel shall be selected to deliver capacity in accordance
with Section 9.7.5 without exceeding the maximum
allowable working pressure of the higher-pressure vessel
accounting for the change in mass flow capacity due to the
elevated back pressure.

b. The capacity of the pressure-relief valve protecting the
part of the system receiving a discharge from a pressure
relief valve protecting a higher-pressure vessel shall be at
least the sum of the capacity required in Section 9.7.5 plus
the mass flow capacity of the pressure-relief valve dis-
charging into that part of the system.

c. The design pressure of the body of the relief valve used on
the higher-pressure vessel shall be rated for operation at
the design pressure of the higher-pressure vessel in both
pressure-containing areas of the valve.

9.7.8.2 Ammonia Discharge. Ammonia from pressure
relief valves shall be discharged into one or more of the fol-
lowing:

a. The atmosphere, per Section 9.7.8.
b. A tank containing one gallon of water for each pound of

ammonia (8.3 liters of water for each kilogram of ammo-
nia) that will be released in one hour from the largest
relief device connected to the discharge pipe. The water
shall be prevented from freezing. The discharge pipe from
the pressure-relief device shall distribute ammonia in the
bottom of the tank but no lower than 33 ft (10 m) below
the maximum liquid level. The tank shall contain the vol-
ume of water and ammonia without overflowing.

c. Other treatment systems that meet the requirements of the
AHJ.

9.7.8.3 Optional Sulfur Dioxide Discharge. When sul-
fur dioxide is used, the discharge shall be into a tank of
absorptive solution that shall be used for no other purpose
except sulfur dioxide absorption. The absorptive solution
shall be one gallon of standard dichromate solution (2.5
pounds of sodium dichromate per gallon of water [300 grams
of sodium dichromate per liter of water]) for each pound of
sulfur dioxide in the system (8.3 liters of standard dichromate
solution for each kilogram of sulfur dioxide in the system).

Addendum a to Standard 15-2013

Modify Section 9.7.8 as shown and add new Section 9.7.9.
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Solutions made with caustic soda or soda ash shall not be
used in place of sodium dichromate unless the quantity and
strength have the equivalent sulfur-dioxide-absorbing power.
The tank shall be constructed of not less than 1/8 in. (3.2 mm)
or No. 11 US gage iron or steel. The tank shall have a hinged
cover or, if of the enclosed type, shall have a vent hole at the
top. All pipe connections shall be through the top of the tank
only. The discharge pipe from the pressure-relief valve shall
discharge the sulfur dioxide in the center of the tank near the
bottom.

9.7.8.4 The size of the discharge pipe from a pressure
relief device or fusible plug shall not be less than the outlet
size of the pressure-relief device or fusible plug. Where out-
lets of two or more relief devices or fusible plugs are con-
nected to a common line or header, the effect of back pressure
that will be developed when more than one relief device or
fusible plug operates shall be considered. The sizing of the
common discharge header downstream from each of the two
or more relief devices or fusible plugs that are expected to
operate simultaneously shall be based on the sum of their out-
let areas with due allowance for the pressure drop in all down-
stream sections.

9.7.8.5 The maximum length of the discharge piping
installed on the outlets of pressure-relief devices and fusible
plugs discharging to the atmosphere shall be determined by
the method in Normative Appendix E. See Table 3 for the
flow capacity of various equivalent lengths of discharge pip-
ing for conventional relief valves.

9.7.8 Discharge from Pressure-Relief Devices. Pressure-
relief systems designed for vapor shall comply with Section
9.7.8. Pressure-relief systems designed for liquid shall com-
ply with Section 9.4.3.

9.7.8.1 Discharging Location Interior to Building. Pres-
sure-relief devices, including fusible plugs, serving refrigera-
tion systems shall be permitted to discharge to the interior of a
building only when all of the following apply:

a. The system contains less than 110 lb (50 kg) of a Group
A1 refrigerant.

b. The system contains less than 6.6 lb (3 kg) of a Group A2,
B1 or B2 refrigerant.

c. The system does not contain any quantity of a Group A3
or B3 refrigerant.

d. The system is not required to be installed in a machinery
room as required by Section 7.4.

e. The refrigerant concentration limits in Section 7.2 are not
exceeded.

Refrigeration systems that do not meet the above require-
ments shall meet the requirements of Sections 9.7.8.2,
9.7.8.3, and 9.7.8.4.

9.7.8.2 Discharging Location Exterior to Building.
Pressure-relief devices designed to discharge external to the
refrigeration system shall be arranged to discharge outside of
a building and comply with the all of the following:

a. The point of vent discharge shall be located not less than
15 ft (4.57 m) above the adjoining ground level.

Exception: Outdoor systems containing Group A1 refriger-
ant shall be permitted to discharge at any elevation where
the point of discharge is located in an access-controlled
area accessible to authorized personnel only.

b. The point of vent discharge shall be located not less than
20 ft (6.1 m) from windows, building ventilation open-
ings, pedestrian walkways, or building exits.

c. For heavier-than-air refrigerants, the point of vent dis-
charge shall be located not less than 20 ft (6.1 m) horizon-
tally from below-grade walkways, entrances, pits or
ramps if a release of the entire system charge into such a
space would yield a concentration of refrigerant in excess
of the RCL. The direct discharge of a relief vent into
enclosed outdoor spaces, such as a courtyard with walls
on all sides, shall not be permitted if a release of the entire
system charge into such a space would yield a concentra-
tion of refrigerant in excess of the RCL. The volume for
the refrigerant concentration calculation shall be deter-
mined using the gross area of the space and a height of 8.2
ft (2.5m), regardless of the actual height of the enclosed
space.

d. The termination point of a vent discharge line shall be
made in a manner that prevents discharged refrigerant
from spraying directly onto personnel that might be in the
vicinity.

e. The termination point of vent discharge line shall be made
in a manner that prevents foreign material or debris from
entering the discharge piping.

f. Relief vent lines that terminate vertically upward and are
subject to moisture entry shall be provided with a drip
pocket having a minimum of 24 in. (0.6 m) in length and
having the size of the vent discharge pipe. The drip pocket
shall be installed to extend below the first change in vent
pipe direction and shall be fitted with a valve or drain plug
to permit removal of accumulated moisture.

9.7.8.3 Internal Relief. Pressure-relief valves designed
to discharge from a higher-pressure vessel into a lower pres-
sure vessel internal to the system shall comply with all of the
following:

a. The pressure-relief valve that protects the higher-pressure
vessel shall be selected to deliver capacity in accordance
with Section 9.7.5 without exceeding the maximum
allowable working pressure of the higher-pressure vessel
accounting for the change in mass flow capacity due to the
elevated backpressure.

b. The capacity of the pressure-relief valve protecting the
part of the system receiving a discharge from a pressure-
relief valve protecting a higher-pressure vessel shall be at
least the sum of the capacity required in Section 9.7.5 plus
the mass flow capacity of the pressure-relief valve dis-
charging into that part of the system.

c. The design pressure of the body of the relief valve used on
the higher-pressure vessel shall be rated for operation at
the design pressure of the higher-pressure vessel in both
pressure-containing areas of the valve.

9.7.8.4 Discharge Location, Special Requirements.
Additional requirements for relief device discharge location
2 ANSI/ASHRAE Addendum a to ANSI/ASHRAE Standard 15-2013
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and allowances shall apply for specific refrigerants as listed in
this section.

9.7.8.4.1 Water (R-718). Where water is the only
refrigerant, discharge to a floor drain shall be permitted where
all of the following conditions are met:

a. The pressure-relief device set pressure does not exceed 15
psig.

b. The floor drain is sized to handle the flow rate from a single
broken tube in any refrigerant-containing heat exchanger.

c. Either
1. the authority having jurisdiction finds it acceptable

that the working fluid, corrosion inhibitor, and other
additives used in this type of refrigeration system may
infrequently be discharged to the sewer system or

2. a catch tank, sized to handle the expected discharge, is
installed and equipped with a normally closed drain
valve and an overflow line to drain.

9.7.8.4.2 Ammonia (R-717). Pressure-relief valves
serving systems using ammonia as a refrigerant shall dis-
charge in accordance with one of the following:

a. To atmosphere in accordance with Section 9.7.8.2
b. Internally in accordance with Section 9.7.8.3
c. To a treatment system approved by the authority having

jurisdiction

9.7.9 Relief Discharge Piping. The piping used for pres-
sure-relief device discharge shall meet the requirements of the
following subsections.

9.7.9.1 Discharge Piping, General. Piping connected to
the discharge side of a fusible plug or rupture member shall
have provisions to prevent plugging of the pipe upon opera-
tion of a fusible plug or rupture member.

9.7.9.2 The size of the discharge pipe from a pressure-
relief device or fusible plug shall not be less than the outlet
size of the pressure-relief device or fusible plug.

9.7.9.3 The maximum length of the discharge piping
installed on the outlet of pressure-relief devices and fusible
plugs discharging to the atmosphere shall be determined
using the method in this section. See Table 9.7.9.3 for the
allowable flow capacity of various equivalent lengths of sin-
gle discharge piping vents for conventional pressure-relief
valves.

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 by the
following equations:

(I-P)

(SI)

where

L = equivalent length of discharge piping, ft (m)

Cr = rated capacity as stamped on the relief device in lb/min
(kg/s), or in SCFM multiplied by 0.0764, 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

f = Moodyfriction factor in fully turbulent flow(see typical
values in Informative Appendix D)

d = inside diameter of pipe or tube, in. (mm)

ln = natural logarithm

P2 = absolute pressure at outlet of discharge piping,
psia (kPa)

P0 = allowed back pressure (absolute) at the outlet of
pressure-relief device (see Section 9.7.9.3.2), psia (kPa)

9.7.9.3.2 Unless the maximum allowable back pressure
(P0) is specified by the relief valve manufacturer, the follow-
ing maximum allowable back pressure values shall be used
for P0, where P is the set pressure and Pa is atmospheric pres-
sure at the nominal elevation of the installation (Informative
Table 9.7.9.3.2):

a. For conventional relief valves: 15% of set pressure

P0 = (0.15 × P) + Pa

b. For balanced relief valves: 25% of set pressure

L
0.2146d5 P0

2 P2
2– 

f Cr
2

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

d
P0

P2
------ 
 ln

6 f
---------------------–

L
7.4381 10 15– d5 P0

2 P2
2– 

f Cr
2

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

d
P0

P2
------ 
 ln

500 f
---------------------–

INFORMATIVE TABLE 9.7.9.3.2 Atmospheric Pressure at
Nominal Installation Elevation (Pa)

Elevation above
Sea Level (ft)

Pa (psia)
Elevation above
Sea Level (m)

Pa (kPa)

0 14.7 0 101

500 14.4 150 99.5

1000 14.2 300 97.8

1500 13.9 450 96.0

2000 13.7 600 94.3

2500 13.4 750 92.6

3000 13.2 900 91.0

3500 12.9 1050 89.3

4000 12.7 1200 87.7

4500 12.5 1350 86.1

5000 12.2 1500 84.6

6000 11.8 1800 81.5

7000 11.3 2100 78.5

8000 10.9 2400 75.6

9000 10.5 2700 72.8

10000 10.1 3000 70.1
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P0 = (0.25 × P) + Pa

c. For rupture disks alone, fusible plugs, or pilot operated
relief devices: 50% of set pressure

P0 = (0.5 × P) + Pa

For fusible plugs, P shall be the saturated absolute pres-
sure for the stamped temperature melting point of the fusible
plug or the critical pressure of the refrigerant used, whichever
is smaller.

9.7.9.3.3 When outlets of two or more relief devices or
fusible plugs, which are expected to operate simultaneously,

connect to a common discharge pipe, the common pipe shall
be sized large enough to prevent the outlet pressure at each
relief device from exceeding the maximum allowable outlet
pressure in accordance with Section 9.7.9.3.2.

Table 9.7.8.59.3 Pressure-Relief Valve Discharge
Line Capacity (lb/min of air) of Various Discharge

Line Lengths

INFORMATIVE APPENDIX D
TYPICAL MOODY FRICTION FACTORS FOR USE IN
RELIEF PIPING LINE LENGTH LIMIT

Update the table number for Table 9.7.8.5 to Table 9.7.9.3.

Delete current Normative Appendix D and replace with the following.

TABLE D-1 Typical Moody Friction Factors (f) for Fully Turbulent Flow

Tubing OD (in. DN ID (in.) f Piping NPS DN ID (in.) f

3/8 8 0.315 0.0136 1/2 15 0.622 0.0259

1/2 10 0.430 0.0128 3/4 20 0.824 0.0240

5/8 13 0.545 0.0122 1 25 1.049 0.0225

3/4 16 0.666 0.0117 1 1/4 32 1.380 0.0209

7/8 20 0.785 0.0114 1 1/2 40 1.610 0.0202

1 1/8 25 1.025 0.0108 2 50 2.067 0.0190

1 3/8 32 1.265 0.0104 2 1/2 65 2.469 0.0182

1 5/8 40 1.505 0.0101 3 80 3.068 0.0173

4 100 4.026 0.0163

5 125 5.047 0.0155

6 150 6.065 0.0149
4 ANSI/ASHRAE Addendum a to ANSI/ASHRAE Standard 15-2013



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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