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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 requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

The current version of ANSI/ASHRAE Standard 15-2004
includes an informative appendix, Appendix F, for determin-
ing the required relief capacity for positive displacement com-
pressors. This revision of Appendix F expands the list of
refrigerants and their corresponding properties for determin-
ing relief capacity. In addition, the methodology has been
revised to more clearly demonstrate relief valve capacity cal-
culations for positive displacement compressors equipped
with capacity modulation.

Delete the current Appendix F in Standard 15-2004 and
replace it with the following revised version of the appendix:

(This appendix 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 requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

APPENDIX F
METHOD FOR CALCULATING DISCHARGE 
CAPACITY OF POSITIVE DISPLACEMENT 
COMPRESSOR PRESSURE-RELIEF DEVICE

The following calculation method provides the required
discharge capacity of the compressor pressure-relief device in
Section 9.8:1

(F-1)

where
Wr = mass flow of refrigerant, lbm/min (kg/s)
Q  = swept volume flow rate of compressor, ft3/min (m3/s)
PL = fraction of compressor capacity at minimum

regulated flow
 = volumetric efficiency (assume 0.9 unless actual

volumetric efficiency at relieving pressure is known)
vg = specific volume of refrigerant vapor as specified in

Section 9.8, ft3/lbm (m3/kg)

Next, find the relieving capacity in mass flow of air, Wa,
for an ASME-rated (Reference 5 in Appendix E) pressure-
relief device:

(F-2)

(F-2a)

where
rw = refrigerant-to-standard-air-mass-flow conversion factor
Mr = molar mass of refrigerant (see table below)
Ma = molar mass of air = 28.97
Ta = absolute temperature of the air = 520 R (289 K)
Ca = constant for air = 356
Cr = constant for refrigerant (as determined from

Equation F-2b)
Tr = absolute temperature of refrigerant = 510 R (283 K)

(F-2b)

where
k = ratio of specific heats (Cp/Cv)
Cp = constant-pressure specific heat of refrigerant at a

refrigerant quality of 1 at 50°F (10°C)
Cv = constant-volume specific heat of refrigerant at a

refrigerant quality of 1 at 50°F (10°C)
Constants for several refrigerants are listed in the

following table.

Addendum c to 15-2004

1 Section 9.8 permits the discharge capacity of the relief device to
be the minimum regulated flow rate of the compressor when the
following conditions are met: (a) the compressor is equipped with
capacity regulation, (b) capacity regulation actuates to minimum
flow at 90% of the pressure-relief device setting, and (c) the pres-
sure-limiting device is installed and set in accordance with the
requirements of Section 9.9.

Wr

Q PL ηv⋅ ⋅

vg
--------------------------=

ηv

Refrigerant k*

*  Source: NIST Refprop, Standard Reference Database 23, Version 7, 2002.

Molar Mass†

†  Source: IUPAC Atomic Weights, 2003.

Cr rw

R-11 1.137 137.4 330.7 0.49

R-12 1.205 120.9 337.7 0.51

R-13 2.053 104.5 403.6 0.46

R-22 1.319 86.5 348.8 0.59

R-23 2.742 70.0 439.3 0.52

R-113 1.081 187.4 324.7 0.43

R-114 1.094 170.9 326.1 0.45

R-123 1.104 152.9 327.1 0.47

R-134a 1.196 102.0 336.8 0.56

R-236fa 1.101 152.0 326.8 0.47

R-245fa 1.107 134.0 327.5 0.50

R-290 1.235 44.1 340.8 0.84

R-404A 1.279 97.6 345.0 0.56

R-407C 1.270 86.2 344.1 0.59

R-410A 1.434 72.6 359.0 0.62

R-500 1.236 99.3 340.8 0.56

R-502 1.264 111.6 343.6 0.52

R-507A 1.284 98.9 345.5 0.55

R-600 1.122 58.1 329.2 0.76

R-717 1.422 17.0 358.0 1.28

R-718 1.328 18.0 349.6 1.28

R-744 2.690 44.0 437.0 0.65

Wa Wr rw⋅=

rw

Ca

Cr
------

Tr

Ta
-----

Ma

Mr
-------=

Cr 520 k
2

k 1+

------------
⎝ ⎠
⎛ ⎞

k 1+

k 1–
------------

=
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Example: Determine the flow capacity of a relief device
for an ammonia (R-717) screw compressor with a swept
volume, Q, of 1,665 ft3/min (0.7858 m3/s).  The compressor is
equipped with capacity control that is actuated at 90% of the
pressure relief device set pressure to its minimum regulated
flow of 10%.

Q = 1,665 ft3/min (0.7858 m3/s)

 = 0.90, assumed

PL = 0.1

vg =3.2997 ft3/lbm (0.206 m3/kg)

(see F-1)

(see F-2)

Converting to standard cubic feet per minute (SCFM),
where Va = specific volume of air = 13.1 ft3/lbm (0.818 m3/kg)
for dry air at 60°F (15.6°C),

SCFM = 13.1(58.1) = 761 ft3/min

[SCFM = 0.818(0.439) = 0.359 m3/s].

ηv

Wr

1665
ft

3

min
--------- 0.1 0.9⋅ ⋅

3.2997
ft

3

lbm
--------

--------------------------------------------- 45.4
lbm

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

Wr

0.7858
m

3

s
------- 0.1 0.9⋅ ⋅

0.206
m

3

kg
-------

------------------------------------------------ 0.343
kg
s
------= =

Wa Wr rw⋅ 45.4 1.28⋅ 58.1
lbm

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

Wa Wr rw⋅ 0.343 1.28⋅ 0.439
kg
s
------  of air= = =
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