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Experimental study on the performance of R-502 alternative refrigerant mixtures
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Abstract

This paper 1s concerned about the performance of alternative refrigerants of R-502 which
has been widely used in transport and low temperature refrigeration. A breadboard heat
pump was constructed with counterflow heat exchangers and tested with R-502 and transi-
tional alternatives of R-402A and R-402B and long-term alternatives of R-404A and R-
507 to compare the performance of each refrigerant. Measurements were conducted at two
different condensing temperatures of 43.3°C and 52.0°C and the evaporating temperature
was varied over a range from —25C to —5C. The evaporator superheat and condenser
subcooling were maintained constant at about 5°C for all tests. Test results showed that all
alternative fluids tested in this research work can be used as ‘drop-in’ fluids to replace R-
502 without any major problem. It is also found that in the long run HFC alternatives are to

be used due to their favorable environmental characteristics and better performance.
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Table 1 Physical and environmental properties of R-502 alternatives(transitional HCFC blends)

Refrigerant and Average | Boiling Critical Properties Temp.
Relrigerant Molecular Weight Blend Point | Temp. | Press. | Vol Glid
efrigeran olecular Weig en E)m (imp ress. | Volume oDP | HoWP 01 e
Number | R-22 | R-125 |R-143a| R-290 | Molecular C C MPa | m’/kg C
86.5 120 84 44 Weight (°F) (°F) | (PSIa)| (t*/lb) (°F)
-49.0 | 755 | 4.14 | 0.00185 2.0
R-402A 38% | 60% 2% 101.55 0.02 0.63
(-56.2) [(167.9)[(599.7)| (0.0296) (3.6)
474 1 82.6 | 4.44 | 0.00189 2.3
R-402B 60% | 38% 2% 94.71 - 0.03 049
(—53.3) [(180.7)] (644) | (0.0302) (4.1)
R-408A | 47% | 7% | 46% g | 490 | B0 | 4 0026 | 075 | O
-408; . 7
’ ’ ’ ( 46.3) |(182.3)|(629.5) (0.9)

Table 2 Physical and environmental properties of R-502 alternatives(long term HCFC blends)

Refrigerant and Average | Bolling Critical Properties Temp.
Refrigerant Molecu_lar Weight Blend P?int Teump. Press. | Volume oop | nowe Gﬂlide
Number | R-32 | R-125 [R-134a|R-143a| Molecular C C MPa | mkg C
50.02 | 120 102 84 Weight ('F) (°F) | (PSla)| (It*/b) (°F)
R-4044 4% | 4% | 52% 976 80| Tab A8 ) 000205 0 0.94 b
: ? ’ ’ LG [ asan | (5198) | (00329) ‘ (12)
467 709 379 0.0020
R-507 50% 50% 98.86 ) 0 0.96 0
(-5H2.11) [(159.62)] (550.2) | (0.0320)
R-407A | 20% | 0% | 40% 90.11 S TR e ol IR PV B
’ ’ ’ ’ ‘ (-516) | (1814) | (35856) | (0.0320) ' (12)
' —-455 760 | 416 | 0.00189 44
R-407B 10% | 0% | 20% 1029 ) 0 0.70
(-49.9) | (168.8) | (502.8) | (0.0302) (8)
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Fig.1 Schematic diagram of the alternative refrigerant test facility
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