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Abstract

A three-stage auto-cascade refrigeration device using R236fa/R23/R14 non-azeotropic mixture as
refrigerant is taken as the analysis object. The simulation software is used to realize the accurate
control of the parameters, and the simulation results under different working conditions are ana-
lyzed. The suction and discharge temperature, compressor power consumption, system cooling
capacity and coefficient of performance of the refrigeration system are compared, and the influ-
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ence of different working conditions on the performance of the refrigeration system is studied.
The results show that increasing the mass flow rate of the mixed refrigerant can increase the
cooling capacity of the system, but the power consumption of the compressor increases more sig-
nificantly, resulting in a decrease in the coefficient of performance of the system. Reducing the
outlet temperature of the condenser helps to improve the operating conditions of the compressor
and improve the overall performance of the system. It is not pure R14 that enters the evaporator
for refrigeration. If the condensation temperature is too low, the flow rate of the working fluid en-
tering the evaporator will be reduced and the cooling capacity of the system will be reduced. When
the flow rate of the working fluid is the same, increasing the proportion of low boiling point com-
ponents can increase the cooling capacity of the system and obtain lower cooling temperature, but
it will increase the power consumption of the compressor and decrease the coefficient of perfor-
mance of the system. The research results provide a reference for the improvement and optimiza-
tion of the refrigeration device.
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Figure 1. Simulation diagram of three-stage auto-cascade refrigeration system
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Table 1. Comparison of experimental data and simulation data

F 1 LHBESEMBIRI

BATSH BT SRS LE R EEPRIES
FEAE NN iR T 204 20.4
FEAENHE R C 107.3 102.8
RSB SE ST MPa 0.37 0.37
EAENLHERUE MPa 1.96 1.96
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Figure 2. Variations in Tgye, Tgiss Weom: Qe and COP with mass flow rate
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Figure 3. Variations in Ty, Tgiss Weom Qe and COP with the outlet temperature of the condenser
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Figure 4. Variations in Wy, Q., COP and mass flow rate with the temperature of phase separator 2
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Figure 5. The change of system performance when R236fa ratio is constant
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Figure 6. The change of system performance when R23 ratio is constant
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Figure 7. The change of system performance when R14 ratio is constant
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