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The Development of a PCM Cold Storage Refrigerator using Forced

Convection

Young-Ho Jun', Sang-Ryoul Lee,

Method

In-Keun Ryu, Jin-Hong Kim

ABSTRACT: A cold storage refrigerator using phase change material(PCM) has been
developed and its performance test results are provided here. The inner temperature of the
refrigerator is controlled with forced convection driven by a fan using a DC battery. At the
first, to freeze all the PCM of the ambient temperature by a built-in refrigerating machine, it
took about 8 and 10 hours respectively at the refrigerator and the freezer mode. Then, without
external power supply, the inner temperature of the cold storage refrigerator has been
maintained at —-18+1C during 14 hours at the freezer mode and maintained at 3+3C during 34
hours at the refrigerator mode. Just after the end of its valid usage as a refrigerator or a
freezer, it took about 6 hours to refreeze the PCM for its reuse. During the test, the ambient

temperature was kept at 30°C.

Key words: Cold storage refrigerator(ZF ¥ #41), Forced convection type(7#lt)#%4]), Phase
Change Material(PCM, “34¥13}E4) Performance test(d A &)
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Fig. 1 Schematic of the cold storage
refrigerator using forced convection
method.
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Fig. 2 Comparison of low temperature
transportation systems.
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Fig. 3 Schematic of the refrigeration cycle.
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Table 1 Specification of the developed cold storage

refrigerator.
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Fig. 5 Schematic of the cold storage module
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Fig. 6 Performance test data of the cold
storage refrigerator during freezer
mode operation.
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Fig. 7 Performance test data of the cold
storage frigerator during refrigerator
mode operation.
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