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Performance and Charge Analysis of Propane and Propylene Used in Low
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Abstract: The study was performed on the replacement of the refrigerants such as R22 and
R404A with hydrocarbons (HCs) in low temperature cabinet freezers. The refrigerant cycle per-
formances of HCs and R22, etc. under low-temperature conditions were compared via our compu-
ting program. According to the charge requirement of HCs in the EU standard EN-378, a theo-
retical charge model was established and the charge was calculated for R1270 (propylene), R290
(propane) and R22 in a cabinet freezer, respectively. The results show that the pressure ratio and
discharge temperature of R1270 or R290 are lower than those of R22, and the coefficient of per-
formance is higher than that of R502, R507A or R404A. Moreover, the comprehensive perform-
ance of R1270 or R290 is better than that of R22, R502, R507A or R404A. In addition, the opti-
mum charge of R1270 and R290 in a certain cabinet freezer is about 130 g and 110 g, respectively,
far less than 220 g of R22.
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