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Abstract; In order to optimize the cascade refrigeration system,
the thermodynamic models of cascade refrigeration systems were
established in this study, and the effects of low and high temper-
ature stage condensation temperature. and regenerator position
on the performance of R449A/CO,, NH;/CO,, R404A/CO;
cascade refrigeration systems were compared and analyzed. The
results show that; at the same low temperature stage evaporation
temperature, the optimal low temperature stage condensation
temperature of the NH;/CO, system is lower than that of the
R449A/CO; and R404A/CO; systems, and the best Cop of the
NH;/CO; system differs from R449A/CO, by about 2% , which
is much higher than that of the R404A/CO; system. Adding the
regenerator to the CO; low temperature stage of the cascade sys-
tem will reduce performance of system. However, Adding the re-

generator to the high temperature stage will reduce the perform-
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ance of the R449A/CO, and NH;3/CO; systems and increase the
performance of the R404A/CO; system. R449A has excellent
performance in cascade refrigeration system and can be used
widely as low GWP refrigerant.
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Table 1 Physical parameter of various refrigerants
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R449A R32/R125/R1234y{/R134a 87.2 0 1282 81.48 4.45 —46.15 Al
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Figure 1 Schematic diagram of a cascade refrigeration

system
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Table 2 Simulation conditions of cascade refrigeration

system without regenerator C
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Table 3 Simulation conditions of cascade refrigeration system with regenerator C
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Figure 2 Schematic diagram of a cascade refrigeration

system with regenerator
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Figure 4 Variation of cascade refrigeration system Cqp with low temperature stage condensation temperature
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Figure 5 Variation of cascade refrigeration system Cop with high temperature stage condensation temperature
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Figure 6 Variation of cascade refrigeration system Cop with low temperature stage regenerative subcooling
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Figure 7 Variation of cascade refrigeration system Cp with high temperature stage regenerative subcooling
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