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Abstract : The use of HFC-type refrigerants was considered due to their ODP, but because of their high GWP,
their use must be reduced step by step according to the revision of the Kigali Amendment in 2016. Accordingly,
the need to find a refrigerant to replace the widely used R410A refrigerant has increased. Various studies have
been conducted to find a refrigerant with performance similar to that of R410A, but research on performance
improvement remains insufficient. In this study, the alternative refrigerant characteristics of R410A were
compared, and the effect of subcooling on the improvement of refrigeration capacity was analyzed through a
simulation that applies an internal heat exchanger. As a result, with the exception of the HFC-type refrigerant
R32, R455A showed very similar refrigeration capacity, COP, etc. In the future, it is planned to verify the
similarity of the simulation results through experiments using actual refrigerants.
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COP : Coefficient of Performance [-]
h : Enthalpy [kJ/kgK]
m : Mass flow rate [kg/s]
Q. : Cooling capacity [kW]
\'% : Volume flow rate [m*/s]
w : Compressor work [kW]
ae2|A 2%t
P : Density [kg/m’]
n : Efficiency [-]
SHEX}
c : Compression
comp : Compressor
eva : Evaporator
in : Inlet
out : Outlet
v : Volumetric
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Table 1 Properties of alternative refrigerants
Type | Refiigerant | Molar mass | NBP | i | pressive | ODP | GWP | sty
C) (MPa) class
- R410A 72.6 -51.4 71.3 4.901 0 2,088 Al
N%gtggal R744 44.01 -78.464 | 30.978 7377 0 1 Al
HEC R32 52.024 -51.651 78.105 5.782 0 675 A2L
R440A 66.2 -25.5 112.891 4.5356 0 144 A2
R290 44.096 -42.114 96.74 4.251 0 ~20 A3
R600A 58.12 -11.75 134.7 3.6 0 3 A3
HC R1270 42.08 -48.8 91.1 45.6 0 2 A3
R436B 49.9 -33.4 117.4 42 0 3.16 A3
R511A 44.2 -42.1 96.97 4.288 0 3.9 A3
R441A 48.3 -41.9 117.26 4.404 0 3.6 A3
R433A 43.5 -44.6 94.229 4.342 0 2.85 A3
HO R433C 43.6 -44.3 94.784 4.3305 0 2.93 A3
R433B 44 -42.7 96.337 4.267 0 3.23 A3
R1234yf 114.04 -29.485 94.7 3.3822 0 <1 A2L
R1234z¢(E) 114.04 -18.973 109.36 3.634 0 <1 A2L
HFO R454C 90.8 -45.9 85.67 43187 0 146 A2L
R455A 87.5 -52.3 85.61 4.6538 0 146 A2L
R1336mzz(Z) 164.0 334 171.3 2.9 0 2 Al
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Fig. 1 Schematic of refrigeration system with an

internal heat exchanger
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Table 2 Simulation conditions

Parameter
Condensation temperature 35 T
Evaporation temperature 2 T

Compressor displacement 17.3

Compressor volumetric efficiency | 0.75 -
Compressor adiabatic efficiency 0.75 -
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