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Study on Performance of Heat Pump using a subcooled refrigerant

C. L Yoon", S. J. Park’, G. S. Ro™, S. H. Lee™, J. C. Jung™™, H. K. Oh™"
(KOSMIE)

Abstract : In this paper, a new type refrigerant liquid subcooling system which adopts ice storage
systemn is proposed. And the cycle characteristics of a new system was investigated. Since this system
subcools a refrigerant in the daytime using the ice storaged by electric power in the night, it is high
efficiency heat pump system which have the merit of ice storage system and possible to improv the
performance of the heat pump.

The running to storage the ice was carried out for 10 hours in the night and the
evaporating temperature was set on -5C. Subcooling operation stayed as 30T subcooling degree and
performed till the water in the IST(Ice storage tank) was reached 12T.

The experimental result showed that a new system was superior to the existing
refrigeration system generally. The total cooling capacity of a new system was about 11% higher than
that of the existing refrigeration system. And the COP of a new system was improved by 22%
compared to the existing refrigeration system.

Key Words : Heat pump(® # Z), Refrigerant subcooling(*8ul 782}, Ice storage system(® &G A|2dl),
COP(A A A1 %), Ice-on-coil{# 9 &), Cooling capacity(§Zt58)
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Fig. 1-(a) Existing refrigerant subcooling system
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Table.l Experimental conditions

LD. of testsection(mm) 123
Mass flow(kg/h) 30~69
Quality (/) 0~1.0
Condensing temperature(C) 34~36
Evaporating temperature(C) 0~-10

Subcooling degrees(C) 0~31
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Fig. 1-(b) Refrigerant subcooling system.
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Fig. 2 Schematic diagram of experimental apparatus.
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Fig. 3 Temperature variation of the ice storage

system with increasing running time.
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Table. 2 parameters of Ice storage system

&} & At %
IPF 70 9%

COP 0.67
d < 720 kcal
24 % KIS} 3107 kcal
A 3827 kcal
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