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Abstract A ternary HFC-161 mixture (HFC-161/125/143a with mass ratio 10/45/45) was proposed as an alternative refrigerant to
R502. Theoretical results indicated that it is an environmentally friendly refrigerant with zero ODP (ozone depletion potential) and a
GWP (global warming potential) value of 3466, which is lower than that of R502, R404A and R507. The thermophysical properties

and theoretical cycle performance of HFC-161 mixture under low temperature working conditions and varying working conditions

were calculated and compared with R502, R404A and R507 by software Refprop. The calculation results indicated that the operating

pressure, pressure ratio, COP and cooling capacity per unit volume of HFC-161 mixture are equivalent to those of R502, and its

temperature glide is smaller than that of R404A. Therefore, HFC-161 mixture can be used as a potential alternative refrigerant to

R502.
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Tab.1 Environmental properties of HFC-161 mixture,

R502, R404A and R507
R502 R404A R507  HFC-1611R4
ODP  0.221 0 0 0
GWP 4500 3800 3900 3466
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Fig.1 Saturated vapor pressure curves of HFC-161 mixture,
R502, R404A and R507
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Tab.2 Basic thermophysical properties of HFC-161mixture,

R502, R404A and R507
R502 R404A R507 }129;16'
Vs
ARy 111.63 97.60 98.86  76.42
Pt ./ °C 453 / -47.1 /
WA
(101.325kPa) /'C / 46.56  / 46.08
& IR ~ ~
(101.325kPa) /'C / 4578 45.70
g/ C / 0.78 / 0.38
Il A/ °C 80.73 72.14 70.75  76.42

I 51K )/ MPa 4018 3.735 3.715  4.008
I 74 B/ (kg/m?) 568.9 4885 4925 4599
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Tab.3 Cycle performances of HFC-161, R502, R404A and
R507 under low temperature working conditions

2 P, P, Py 5
LR DA MPa MPa / C
HFC-161I&&Y  0.133 1589 1198  90.85
R502 0.127 1491 1169  95.76
R404A 0.134 1613 1204 87.67
R507 0.141 1.659 1178  86.12
ZH AMIXFCOP  #Xtg, AXfq,  HIXw,
HFC-161854) 0984 1228  1.021  1.032
R502 1.000  1.000  1.000  1.000
R404A 0970  1.107  1.010  1.032
R507 0965  0.727 1.044 1578
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Fig.9 Variations of relative ¢, with ¢,
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