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ABSTRACT: A refrigerant-subcooling refrigeration system consisted of a typical single
vapor-compression refrigeration cycle, a subcooler, and an ice storage tank. The degree of
subcooling at the exit of the condenser can be increased by the heat exchange between the
subcooler and the ice storage tank. The cold heat in the ice storage tank was stored by using
the refrigeration cycle during night time and then used to absorb the heat from the subcooler during
daytime. The performance of the refrigerant-subcooling refrigeration system was measured by
varying the degree of subcooling. In addition, the performance characteristics of the present system
were compared with those of a conventional refrigeration system. The mass flow rate of the present
system was higher than that of the conventional system due to the increase in the degree of

subcooling. Generally, the refrigerant-subcooling system showed superior performance to the
conventional refrigeration system.
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Fig. 1 Schematic of experimental setup.
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Fig. 2 Variation of refrigerant temperature at
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Fig. 3 Refrigerant states at the inlet and outlet
of the sub-cooler.
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Fig. 4 Variation of refrigerant mass flow rate
according to subcooling.
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Fig. 5 Unstability of refrigerant mass flow
rate for sub-cooling operation.
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Fig. 6 Variation of compressor power consump-
tion according to subcooling.
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Fig. 7 Variations of compressor discharge and
suction temperature with subcooling.
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Fig. 8 Variation of cooling capacity with sub cooler
outlet temperature.
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Fig. 9 Variation of COP with sub-cooler outlet

temperature.
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