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Performance Characteristics of Refrigeration System Using
R744 as a Secondary Refrigerant
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Abstract: In this paper, the performance characteristics of R404 indirect refrigeration system using R744 as
a secondary refrigerant were investigated experimentally to obtain a optimum design data for this system.
First, for the constant experimental conditions, the COP of R404A indirect refrigeration system using R744
as secondary refrigerants decreases with respect to the increases in R404A condensation temperature and
temperature difference in R744 cooler. And, the COP of indirect refrigeration system using R744 as
secondary refrigerants decreases slightly with decreasing the mass flowrate of R744.
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Table 1 Experimental conditions

Parameter Values
Condensing temperature of R404A[TC] 30~50
Subcooling degree of R404A [TC] 5
Superheating degree of R404A [TC] 5
Efficiency of internal heat exchanger 0.3~0.7
Mass flow rate of R404A [kg/min] 29~35
Temperature difference of R744 cooler [TC] 1~9
Subcooling degree of R744 [T] 5
Superheating degree of R744 [TC] 5
Evaporation temperature of R744 [C] -30~-10
Mass flow rate of R744 [kg/min] 1~1.5
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