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Performance and heat transfer characteristics of refrigeration system

using R-502 alternatives
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ABSTRACT

In order to replace CFC-502 which has been widely used in transportation and low
temperature refrigeration system, performance tests using HFC-407A, HFC-404A and
HFC-507 have been carried out. Measurements were conducted at two different condensing
temperatures of 43.3C and 54.5C for each refrigerant. System performance characteristics and
heat transfer characteristics of each refrigerant were obtained at several compressor speeds
and evaporating temperatures ranging from -25C to -10TC. Test results show that the use of
tested alternative refrigerants without changing system components offers the potential
performance improvement of a refrigeration system.
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Table 1 Physical properties of R-502 and its alternatives

ASHRAE Chemical Composition{wt%) Eg;glr)gnrtrir;esntal ’I;:_ir;:g:;;mal
Number Temp.

R22 | R32 [R115| R125 | R134a | R143a | R290 | ODP GWP Glide(C) NBP(T)
R-502 48.8 51.2 0.23 3.7 0.0 -45.6
R-402A 38 60 2 0.02 0.63 2.0 -49.0
R-402B 60 38 2 0.03 0.49 2.3 -474
R-408A 47 7 46 0.026 0.75 05 -435
R-404A 44 4 52 0 0.94 0.7 -48.0
R-407A 20 40 40 0 0.49 6.6 -46.4
R-507 50 50 0 0.96 0.0 -46.7
R-407B 10 70 20 0 0.70 44 -45.5
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Fig. 1 Schematic diagram of experimental apparatus for refrigeration system.
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Fig. 2 Compressor power consumption at
condensing temperature of 544TC at

1140 rpm.
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