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ABSTRACT

The purpose of this study is to investigate the performance of an autocascade refrigeration
system using the refrigerant mixtures of R744 (carbon dioxide) and R134a
(1,1,1,2-tetrafluoroethane) as working fluids by simulation and experiment. Cycle simulation
using a constant UA model in heat exchangers has been performed for R744/134a mixtures
of the compositions in the range of from 10/90 to 30/70 by weight percentage. Variations of
mass flow rate of refrigerant, compressor work, refrigeration capacity and COP with respect
to mass fraction of R744/134a mixture were presented. Performance test has been executed in
an autocascade refrigeration system by varying secondary fluid temperatures at evaporator
and condenser inlets. Experimental results show similar trend with those from the simulation.
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Table 1 Simulation conditions of autocascade
refrigeration cycle using R744/134a
mixtures

Variables Value
Mass fraction of R744 in 10, 15, 20,
R744/134a mixture (wt%) 25, 30, 35
UA of condenser (kW/°C) 0.3
UA of evaporator (kW/°C) 0.2
Secondary fluid temperature -10, -5, 0,
at evaporator inlet (°C) 5, 10
Secondary fluid temperature 20, 25, 30

at condenser inlet (°C)
Temperature difference of secondary
fluid between inlet 10.0

and outlet at condenser (°C)
Temperature difference of secondary

fluid between inlet 8.0
and outlet at evaporator (°C)

Degree of superheat (°C) 5.0
Effectiveness of heat exchanger 10
Isentropic efficiency of compressor 08
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Fig. 3 Variations of mass flow rate of
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Fig. 5 Variations of volumetric cooling
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