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Performance Comparison of Two-stage Compression
Refrigeration System Using R404A
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Abstract: This paper present the performance characteristics of R404A two-stage compression refrigeration
system. The operating parameters considered in this study include evaporating and condensing temperature,
subcooling and superheating degree, compressor efficiency. The main results were summarized as follows:
The COP of two-stage compression refrigeration system using R404A has an effect on the variation of
evaporation temperature, condensation temperature, subcooling degree and compressor efficiency, but not an
effect on the superheating degree. R404A two-stage compression refrigeration system is unstable because
COP of this system is significantly changed when evaporating temperature and compressor efficiency
decreased. In particular, when compressor efficiency decreased, COP is significantly decreased. This is

inefficient for long-term use.

Key Words : Two-stage compression refrigeration system, COP, R404A, Performance analysis
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Table 1 Balance equations for each component of R404A two-stage compression refrigeration system

Component Energy Mass
Low stage Compressor(1—2) W, =my (hy—hy)/mgn.
2=3) -
High stage Compressor(3—4) Wy =my(h, —hg)/ngmmy my =my+m,,
Condenser (4—5) Qg =my(h,—h;) 3 (hy; —h;)+ (hy—hy)
. S
Intercooler expansion valve(5—06) h, =h, (h —h7)
(6-3) Qp =my(hy —hg) o _mL[ (bs—hy) ]
(5—6) -
Main expansion valve (7—8) h, =hg
Evaporator(8§—1) Q.= my (h, —h,)
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Fig. 3 COP, compressor work and evaporation capacity
with respect to variation of evaporation
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with respect to variation of compressor efficiency
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