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Abstract

In this study, thermodynamic performance of R435A is examined both numerically and experimentally in an
effort to replace HFC134a used in the refrigeration system of domestic water purifiers. Even though HFC134a is
used predominantly in such a system these days, it needs to be phased out in the near future in Europe and most
of the developed countries due to its high global warming potential. To solve this problem, cycle simulation and
experimental measurements are carried out with a new refrigerant mixture of 20%R152a/80%RE170 using actual
domestic water purifiers. This mixture is numbered and listed as R435A by ASHRAE recently. Test results show
that the system performance with R435A is greatly influenced by the amount of charge due to the small internal
volume of the refrigeration system of the domestic water purifiers. With the optimum amount of charge of 21 to
22 grams, about 50% of HFC134a, the energy consumption of R435A is 11.8% lower than that of HFC134a. The
compressor discharge temperature of R435A 8C lower than that of HFC134a at the optimum charge. Overall,
R435A, a new long term environmentally safe refrigerant, is a good alternative for HFC134a requiring little change
in the refrigeration system of the domestic water purifiers.
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Table 1. Simulation results

. Diff. in COP vC Diff. in VC Tdis ﬂ;LT Work
Refrigerant cor (%) (kJ/m) (%) () @) (W)
HFC134a 1.836 1348 93.2 26.2 1906.4
R435A 2.138 16.4 1379 2.3 106.3 11.3 1637.3
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Table 2 Summary of test results

. Charge Starting Ending Ope.ratmg Energy. Diff. in EC Tdis
Refrigerant (2) temp. temp. time consumption (%) ()

& () () (min.) (W-h) °
HFC134a 42 30.8 5.6 109.7 228.2 935
20 30.6 15.1 149.2 199.3 -12.7 709
21 31.0 54 1215 201.2 -11.8 85.6

R435A

22 30.7 54 103.8 184.5 -19.1 89.9
23 30.6 55 99.0 186.5 -18.3 87.1
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