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Evaluation and Comparison of Available Equations of State
for Fluorocarbon Refrigerant R 12 (CCl,F,)

Kosei OcgucHI and Ichimatsu TANISHITA

Abstract

The available equations of state for fluorocarbon refrigerant R 12 (CClLF,) were
critically evaluated and compared with the experimental data of PVT properties in the
ranges of temperatures up to 200°C and pressures up to 85 bar approximately. And also,
the isobaric specific heat capacity was calculated using those equations of state and
compared with the experimental data previously reported. Moreover, the isochoric
specific heat capacity and the acoustic velocity were also calculated and compared.

As a result of above comparison, the equations of state correlated by Perelshtein
(1971) and by Kondo et al. were evaluated best of all available equations of state.
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3% 1 Experimental Values of P-V-T Properties for R 12 (CCLF,)

Temperature Pressure .Speciﬁc Volume No
Purity | ©
Investigator Year | Range |Accuracy Range |Accuracy| Range |Accuracy of Ref.
Data
K bar cm?/g 9%

Buffington et al. 1931 | 303-399] 1.0 5.5-18.9 | 0.03 11.8-44.6 | 0.3-1% = 29 2
McHarness et al. 1955 | 310-483| 0.01 8.4-136.5 0.3% 1.0-21.6 | 0.1 — 135 17
Kells et al. 1955 | 326-474] 0.1 8.5-64.2 == 2.1-22.8 =t == 73 18
Michels et al. 1966 | 323-423 s T.2-81.7 =3 1.4-27.5 = 99.95 | 186 19
Perelshtein 1970 | 340-471 — 8.1-85.0 1.6-25.7 — - 71 20
Kubota et al. 1974 | 303-348| — -18.0 — — — 99.99 | 40 21
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# 2 Equation of State for R12 (CCLF,)

Source of P-V-T Data Effective Range
Investigator Year Ret No. of | Temperature | Pressure Sp. Vol. Ref.
Data K bar cm?/g
Buffington et al. 1931 | 2 29 303-399 5.5- 18.9 | 11.8-44.6 2
McHarness et al. | 1955 |2, 17 163 303-483 5.5-136.5 1.0-44.6 17
Kells et al. 1955 | 18 73 326-473 8.5- 64.2 2.1-22.8 18
Baehr et al. 1965 |2, 17, 18 72 303-468 5.5- 27.5 7.7-34.6 22
Rombusch et al. 1966 |2, 17, 18 243 303-483 5.5-136.5 1.0-44.6 23
Zagolchenko 1969 | 17, 18, 19 — |triple point —| — 0.9- 24
Morsy 1970 |2, 17, 18, 19 429 303-473 5.5-136.5 1.0-44.6 25
Perelshtein 1970 | 18, 20 144 326-473 8.1—85.0 1.6-25.7 20
Perelshtein 1971 |2, 17, 18, 19 429 -473 — 1.4- 26
Kondo et al. 1973 | 18, 19 259 323-473 7.2- 82.0 1.4-27.0 27
Downing 1974 | 2, 17 163 303-483 5.5-136.5 1.0-44.6 28
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Buffington et al, | 1931 | ¢© | -ooooeee BF 2
McHarness et al, | 1955 | A | —— | MH | 17
Kells et al, 1955 | —-— | KL | 18
Baehr et al, 1965 | | —---- BR | 22
Rombusch et al, | 1966 - _Rﬂ 23
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