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Comparative Study on Performance of Alternative Refrigerant in
Two-Stage Compression Refrigeration System
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Abstract ; In this paper, a two-stage compression refrigeration cycle system with incomplete cooling in the middle of one
throttle carrying four refrigerants R410A , R32, R404A and R507A were simulated by MATLAB combined with NIST.
When the evaporation temperature went up from —44 °C to —30 °C,the dynamic response of high-pressure compressor
exhaust temperature, the COP( coefficient of performance ) of system, unit refrigerating capacity and refrigerant flow rate
were contrasted and analyzed. The specific performance differences of four refrigerants in two-stage compression were
studied in order to provide guidance for the selection of refrigerants. The results show that the high- pressure compressor
exhaust temperature of R32 is high in the four refrigerants, but it has the largest refrigeration capacity and lowest
refrigerant flow. R507A has the strongest dynamic response to evaporation temperature; the performance indexes of
refrigerant RS07A and R404 A are close; the COP of R32 is the highest of four refrigerants, which is about 3.9% higher
than R410A and about 14.03% and 12.40% higher than R404A and R507A. Through the comparison of data, it is
found that R32 has better performance among the four refrigerants. As a new environmental protection, R32 has great
development potential.
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Table 1  Basic physical of four refrigerants
Ml BERRE (g - mol 1) RifEd R/ C ISHREE/C SRS/ MPa Oonp Gowr LY
R410A 72.58 -51.60 72.50 4.950 0 1730 Al
R32 52.02 -51.60 75.40 5.808 0 550 A2
R404A 97.60 -46.10 72.40 3.690 0 3850 Al
R507A 98.90 -46.75 70. 62 3.800 0 3985 Al
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Figure 1 Two-stage compression circulation system

with incomplete cooling in middle of primary throttle
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Figure 2 Pressure-enthalpy digram of two-stage
compression system with incomplete cooling in
middle of primary throttle
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Figure 3  Relationship between unit refrigerant
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volume of four refrigerants and evaporation temperature
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Figure 4 Relationship between total flow rate of
four refrigerants and evaporation temperature
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Figure 6 Relationship between C.p of four

refrigerants and evaporation temperature
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