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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 b revises Section 9.7.5 to clarify intent and requirements and makes editorial changes related to
pressure relief devices.

Informative Note: In this addendum, changes to the current standard are indicated in the text by underlining
(for additions) and strikethreugh (for deletions) unless the instructions specifically mention some other
means of indicating the changes.

Addendum b to Standard 15-2022

Modify Section 3 as shown. The remainder of Section 3 is unchanged.

3.1 Defined Terms

[...]
bubble point: see ASHRAE Standard 34 3;

overpressure: the allowed pressure increase over the pressure relief device set pressure to enable the pres-
sure relief device to fully open and deliver its rated flow, usually expressed as a fraction or percentage of the
pressure relief device set pressure.

[...]

relieving pressure: the pressure at the inlet of a pressure relief device when fully open and delivering its
rated flow. It is the set pressure plus the permitted overpressure.

[...]

superimposed back pressure: the static pressure existing at the outlet of a pressure relief device at the time
the device is required to operate.

[...]

Modify Section 9 as follows. The remainder of Section 9 remains unchanged.

9. DESIGN AND CONSTRUCTION OF EQUIPMENT AND SYSTEMS

[...]
9.6 Marking of Relief Devices and Fusible Plugs

[...]

9.6.3 Fusible plugs shall be marked with the melting temperatures in Fahrenheit or Celsius.

[...]

9.7 Pressure Vessel Protection

[...]

9.7.5* Where used for overpressure protection of pressure vessels or other equipment, the The-minimum
required discharge capacity (C) of the pressure relief device or fusible plug fer-each-pressurevessef shall be
determined using the methods in this section.

9.7.5.1 The minimum required discharge capacity (C) shall be the largest value determined by consider-
ation of potential thermal exposure from both external heat sources in accordance with Section
9.7.5.69-F5-+ and internal heat sources in accordance with Section 9.7.5.79-75-2, with each case calculated
using Equation 9-2. The calculated value of the minimum required relief device discharge capacity shall be
rounded up to not less than two (2) significant figures.

When one pressure relief device or fusible plug is used to protect more than one pressure vessel, the
required capacity shall be the sum of the capacities required for each pressure vessel.

C=fx4 (9-2)

where
C = minimum required discharge capacity of the relief device expressed as mass flow of air, Ib/min (kg/s)
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f = pressure relief capacity factor (per Section 9.7.5.4 or, as applicable, per Section 9.7.5.5) that is
dependent on type of refrigerant and relief device relieving pressure vessel-design-pressure-orprotected
equipment-1b/(ft>min) [kg/(m?-s)]

A = area of the pressure vessel or protected equipment (per Section 9.7.5.69-75-+ or 9.7.5.79-752), ft?
(m?)

9.7.5.2 The pressure relief device set pressure shall be in accordance with Section 9.5, and therelieving

pressure_relieving pressure for calculations in this section shall be +1-times—the-pressurereliefdeviceset
pressure-determined in accordance with Section 9.7.5.2.1 through 9.7.5.2.3. For fusible plugs, the relieving

pressure for calculations in this section shall be determmed in accordance w1th Sectlon 9.7.5.2.3.%n—t-he

9.7.5.2.1 When the pressure relief device set pressure is equal to the vessel’s design pressure, the
relieving pressure shall be calculated using Equation 9-3.

P, =P x1.1 9-3
where
P, = relieving pressure, psig (kPa gage)
Py = pressure relief device set pressure, which is equal to the vessel’s design pressure, psig (kPa gage)
1.1=allowed overpressure

9.7.5.2.2 When the pressure relief device set pressure is less than the vessel’s design pressure, the
relieving pressure shall be calculated using Equation 9-4.

P =P+ Py)x1.1 9-4
where
Py = superimposed back pressure standing at the outlet of the pressure relief device, psig (kPa gage)
P, = relieving pressure, psig (kPa)
Py = pressure relief device set pressure, which is equal to the vessel’s design pressure, psig (kPa)
1.1 = allowed overpressure
9.7.5.2.3 For fusible plugs, the relieving pressure shall be determined using Equation 9-5.
P, =(Pp,—14.70) x 1.1 (9-5a [I-P])
P.=(Py,=101.3) x 1.1 (9-5b [SI])
where
Py,= bubble point absolute pressure corresponding to the stamped melting temperature on the fusible plug
for the applicable refrigerant designation, psia (kPa)
P = relieving pressure, psig (kPa)

1.1= allowed overpressure
9.7.5.3 The area (A4) shall be calculated in accordance with Section 9.7.5.6 and Section 9.7.5.7.
9.7.5.4 Tables 9-1 through 9-6 provide values of pressure relief device capacity factors (f) for specific

refrigerants and pressure-vessel-design-pressures their corresponding relieving pressures calculated in accor-
dance with this section_and using the following basis: set pressure is equal to design pressure, the maximum

heat flux (H) is from an external source with the minimum permissible value, and combustible materials are

not within 20 ft (6.1 m) of a pressure vessel. The tables are arranged according to the refrigerant designation
and the designrelieving pressure of the pressure relief device vessel-or-protected-equipment. Capacity fac-
tors (f) shall only be used from Tables 9-1 through 9-6 where meeting the basis of the tables; otherwise the
capacity factors shall be calculated per the method in Section 9.7.5.5. Linear interpolation shall be used for
determining capacity factors for intermediate design-relieving pressure values between tabulated values.
Capacity factor values from Tables 9-1 through 9-6 shall not be extrapolated. Capacity factor values for
other refrigerants—refrigerant designations or design-relieving pressure outside the range of the tables or
other heat flux values shall be calculated per the method in-this-seetion in Section 9.7.5.5.
9.7.5.5 Thearea{A)shallbeecalculatedinacecordance-with-Seetion 9-7-51-and9-7-52- The capacity fac-
tor (f) shall be calculated using Equation 9-69-3 when the relieving pressure of the vessel does not exceed
90% of the refrigerant critical pressure. Where the relieving pressure exceeds 90% of the refrigerant’s criti-
cal pressure, an engineering analysis shall determine the value of the pressure relief capacity factor (f).

r= (9-69-3)
N
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where

H = the heat flux from a thermal energy source originating from an external source or internal source in
accordance with Section 9.7.5.69-75-+ and 9.7.5.79-7-5:2, respectively, Btu/(ft2~min) [kW/mz]

hyy = the refrigerant’s latent heat of vaporization evaluated at the relieving-pressurerelieving pressure-+
tirmes-the-eomponent-designpressiure), Btu/lb (kl/kg)

r,, = refrigerant to air mass flow rate conversion factor, dimensionless

The refrigerant to air mass flow rate conversion factor (r,,) shall be calculated using Equations 9-79-4

and 9-89-5.
Ca Tr Mll
= =t e (9:79-4)
CNTNM,
2 k+1
C. = 520 k(——)“ 9-89-5
" k+1 (9-85-5)
where
C, = 356;adimenstonless constant for air, 356
C. = constant for refrigerant as determined from Equation 9-8

Pﬂ
Il

. the absolute dew-point temperature of refrigerant evaluated at a-the relievingpressurerelieving
pressure-of +-1-times-the-relief devieesetpressure, °R (K)

= the absolute temperature of standard air, 520°R (289 K)

= the relative molar mass of the refrigerant in accordance with ASHRAE Standard 34 3

= the relative molar mass of air, 28.97

= the ratio of specific heats (c,/c,) for saturated refrigerant vapor evaluated at a-the rekieving-
pressurerelieving pressure —ef—l—l—&mes—the—fehef—deﬂee—set—presm

9.7.5.69-75-1 External Heat Sources. [ . .. ]

9.7.5.79-7:5:2 Internal Heat Sources. The area (4) shall be the applicable refrigerant-containing area for

the pressure vessel or pressure-protected equipment that corresponds to the greatest internal heat flux (H)
expected during operating conditions or standby conditions as defined in Sections 9.2.1 and 9.2.1.2.

Informative Note: Tables 9-1 through 9-6 are based on H = 150 Btu/(ft t2-min) [kW/m?2]. As stated in Section

9.7.5.4, the relieving pressures are based on the pressure relief device set pressure is equal to design pres-
sure.

[...]

9.7.7 The rated discharge capacity of a rupture member or fusible plug discharging to the atmosphere
under critical flow conditions in pounds of air per minute-tb-ef-air/min (kilograms of air per second-kg-ef-air/
s} shall be determined using Equation 9-6a or 9-6b:

[...]
where for rupture members,
P = (rated pressure psig [kPa gage] x 1.1) + 14.70 (101.33)

and where for fusible plugs,
P = absolute saturation pressure corresponding to the stamped melting temperature meltingpeintof the
fusible plug or the critical pressure of the applicable refrigerantused designation, whichever is smaller,
psia (kPa).
[...]
9.7.9.3.2 Unless the maximum allowable back pressure (Py) is specified by the relief valve manufac-
turer, the following maximum allowable back pressure values shall be used for P, where P is the set pres-
sure and P, is atmospheric pressure at the nominal elevation of the installation (Informative Table 9-7):

[...]
For fusible plugs, P shall be the saturated-abselute-pressure-absolute saturation pressure for-the-corre-

sponding to the stamped melting temperature meltingpeint-of the fusible plug or the critical pressure of the
applicable refrigerant designation-ased, whichever is smaller, psia (kPa).
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Table 9-1 Relief Device Refrigerant Capacity Factors (f) Ib/[ftz-min] (1-P)

DesignPressureRelieving Pressure (psi, gage)

Refrigerant 5559 110166 165450 220200 330300 440400 550500 660600
RI12 1.24 1.38 1.51 1.64 1.91 23 — —
[...]
R1270 0.75 0.84 0.91 0.98 1.13 1.31 1.58 —

Table 9-2 Relief Device Refrigerant Capacity Factors (f) kg/[mz-s] (Sl)

DesignPressureRelieving Pressure (kPa, gage)

Refrigerant 38535 770766 11004600 16504560 22002600 27502560 33003600 44004600
RI2 0.101 0.113 0.122 0.137 0.153 0.173 0.199 -
[...]

R1270 0.061 0.068 0.074 0.082 0.091 0.101 0.113 —

Table 9-3 Relief Device Refrigerant Capacity Factors (f) Ib/[ftz-min] (1-P)

DesignPressureRelieving Pressure (psi, gage)

Refrigerant 16.545 5550 1101466 165150
RI11 1.05 1.18 1.32 1.44
[...]
R1336mzz(Z) 1.12 1.29 1.49 1.68

Table 9-4 Relief Device Refrigerant Capacity Factors (f) kg/[m?2-s] (S)

DesignPressureRelieving Pressure (kPa, gage)

Refrigerant 110166 385350 770760 11004660
R11 0.086 0.096 0.107 0.116
[...]
R1336mzz(Z) 0.91 0.105 0.121 0.135

Table 9-5 Relief Device Refrigerant Capacity Factors (f) Ib/[ftz-min] (1-P)

DesignPressureRelieving Pressure (psi, gage)
Refrigerant 110169 330360 440469 550560 660660 770766 880860 935850
R744 0.75 0.93 1.01 1.09 1.18 1.30 1.48 1.63

Table 9-6 Relief Device Refrigerant Capacity Factors (f) kg/[m?2-s] (S)

DesignPressureRelieving Pressure (kPa, gage)
770 1100 1650 2200 2750 3300 3850 4400 4950

Refrigerant 706 1060 1500 2600 2560 3000 3500 4000 4500
R744 0.061 0.065 0.070 0.075 0.080 0.084 0.089 0.095 0.101 0.109 0.120 0.134

N
N
=
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N
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Modify Informative Appendix A as shown. The remainder of Informative Appendix A remains
unchanged.

INFORMATIVE APPENDIX A
EXPLANATORY MATERIAL

Sections of the standard with associated explanatory information in this appendix are marked with an aster-
isk “*” after the section number.

[...]
Section 9.7.5

The concept behind the pressure relief device is that through venting a portion of the refrigerant vapor, the

pressure is controlled to a safe value, preventing failure of the pressure vessel or system protected. The
normal pressure imposing element in vapor compression refrigeration is the compressor. Refrigeration
systems are protected from pressure excursions due to the compressor (see Sections 9.8 and 9.9). Pressure
relief safety devices are sized to provide protection in case of fire or other pressure imposing source of heat.

Tables 9-1 through 9-6 are based on heat flux H = 150 Btu/[min-ft¥] (28.4 kW/mz), assuming typical fire
conditions. Typical fire conditions are assumed to have a one-hour flame temperature of 1700°F (1200 K),
with flame exposed to only one side of the pressure vessel (no more than half of the surface area exposed),
with flame emissivity of 0.30 and pressure vessel absorptivity of 0.80. Where combustible materials are
stored within 20 ft (6.1 m). multiply tables values by 2.5 in accordance with Section 9.7.5.6 to account for
potential to have heat radiated from more than one side of the pressure vessel (i.e., completely surrounded
by extremely hot flames). Where other internal or external sources of thermal energy may exceed these
values of heat flux, use the calculation method of Equation 9-6.
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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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