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ABSTRACT: In this study, 2 pure hydrocarbon refrigerants of R1270 (Propylene) and R290
(Propane) and 3 binary mixtures composed of R1270, R290 and R152a were tested in a refrig-
erating bench tester with a scroll compressor in an attempt to substitute R502 used in most
of the low temperature applications. The test bench provided 3~3.5kW capacity and water
and water/glycol mixture were employed as the secondary heat transfer fluids. All tests were
conducted under the same external conditions resulting in the average saturation temperatures
of —28 and 45T in the evaporator and condenser, respectively. Test results showed that all
refrigerants tested had 9.6~ 18.7% higher capacity and 17.1~27.3% higher COP than R502.
The compressor discharge temperature of R1270 was similar to that of R502 while those of
all other refrigerants were 23.7~279C lower than that of R502. For all alternative refriger-
ants, the amount of charge was reduced up to 60% as compared to R502. Overall, these alter-
native refrigerants offer better system performance and reliability than R502 and can be used
as long term substitutes for R502 due to their excellent environmental properties.
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Fig. 1 Schematic diagram of the breadboard heat pump.
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Fig. 2 Details of evaporator and condenser con-
nection.
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Table 1 Composition, temperature glide, and
GWP of the refrigerants tested

Test no. Refrigerant GTD (TC)| GWP
1 R502 0.11 4510
2 R290 (Propane) 0 <3
3 R1270 (Propylene) 0 <3
4 10%R1270/90%R290 | 0.41 <3
5 20%R1270/80%R290 | 0.57 <3
6 90%R290/10%R152a | 0.21 16.7
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Table 2 Summary of test results for various refngerants

Test no. Refrigerant COP Q. (W) | T4 (T) |{Charge (g)| T, aue.(C)| T¢, 00g.(T)
1 R502 0.633 2823 176.2 1450 —~26.5 45
2 R290 (Propane) 0.79 3115 1499 540 —-272 45
3 R1270 (Propylene) 0.741 3350 1774 540 —-29.7 44
4 10%R1270/90%6R290 0.806 3122 1514 550 =211 448
5 20%R1270/80%R290 0.793 3117 152.5 560 —282 449
6 90%R290/10%R152a 0.785 3094 148.3 530 —-276 451
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Fig. 3 COP of various refrigerants.
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