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ABSTRACT: When the outdoor air temperature decreased less than the freezing temperature,
frost forms at the surface of heat exchangers and it makes the performance degradation of a
heat pump system. In this study, a heat pump system has been developed which has a
refrigerant heating device as an auxiliarly heating equipment. To reduce power consumptions
of the system, a liquid pump, rather than a compressor, was used to drive refrigerant in the
heat pump cycle. Ratio of refrigerant mass flow between a refrigerant heating heat ex-
changer(GHX) and a outdoor plate heat exchanger(PHX) was varied and the system per-
formance was measured and analyzed. As results, when the refrigerant flow rate to the GHX
was decreased, the system performance is decreased due to heat absorption capability restric—
tion of the GHX and small variation of the power consumption in the compressor. The effect
on the evaporating and condensing pressure by the distribution ratio of the refrigerant to the
each heat exchanger is small compare to the effect by the frequency change in the com-—
pressor. When the compressor was replaced by the liquid pump, the capacity of the system

decreased a little, however the power consumption decrease approxXimately 80% compare with
the power used in the compressor.

Key words: Heat pump(@ 38 ), Refrigerant heating(J7}+€), Liquid pump( A8 Z), Refrigerant
distribution ratio(*§ o+ ZHE 1] &)
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Fig. 1 Schematic diagram of the heat pump system.
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Table 1 Test conditions of the experiment

Parameters Conditions
Indoor temperature (C) 25
Qutdoor temperature (C)
Gas flow rate (L/min)
Distribution ratio (%) 100, 90, 80, 70
Compressor frequency (Hz) 40, 60, 80
EEV opening (step) 120
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Fig. 2 P-h diagram with variation of compres-
sor frequency at a refrigerant distribu-
tion (GHX 80%, PHX 20%).
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Fig. 5 Capacity variation with refrigerant
distribution for each heat exchanger.
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