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ABSTRACT: To improve heating performance of the heat pump in winter season, refrigerant

heating device was applied to conventional heat pump. The refrigerant heating device operates
at the heating capacity does not enough to the heating load requirement of the conditioning

space. When the discharge air temperature of the indoor heat exchanger goes down to below

40C which is criterion for comfort of the occupants in the conditioning space, the system also
starts. The refrigerant heating system has new concept of auxiliary heating device for heat
pump in winter. In this study, the system performance was analyzed through experiments and
parametric study was conducted to improve the COP and control strategies.
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Fig. 1 Schematic diagram of the developed heat pump system.
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Table 1 Test conditions

Compressor| Inlet water temp.(C)| Gas
EEV
frequency flow rate
(Hz) Indoor | Outdoor | (L/min) | StP

90
11 20 105
120

90
40 7 25 105
120
90
3 30 105
120
90
11 20 105
120
90
60 25 7 25 105
120
90
3 30 105
120
90
11 20 105
120
90
80 7 25 105
120
90
3 3.0 105
120

7b29 f%Fe 20Ilpm, 25lpm ¥ 30lpm= ¥
A Ao
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Fig. 2 COP and capacity variation with out-
door fluid temperature at each EEV
openings.
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Fig. 3 COP and capacity variation with com-

pressor frequency at each EEV open-
ings.
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Fig. 4 Pressure-enthalpy diagram of the re-
frigerant heating system with variation
of gas consumption.
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Fig. 5 COP and capacity variation with gas
consumption at each EEV step.
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Fig. 6 Energy balance between gas combus—
tion energy and heat gain to the re-
frigerant.
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Fig. 8 Comparison of heat pump consumption
energy with compressor frequency.
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sor frequency.
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