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Determining the Refrigerant Charging Amount and Experimental
Study on CO, Heat Pump Water Heater

LIU Yefeng, ZHU Hongliang, ZHANG Feng, ZHUQ Zhiyang
(School of Energy and Power Engineering , University of Shanghai for Science and Technology . Shanghai 200093 , China)

Abstract: A performance testing platform for heat pump water heater of CO, trans-critical cycle
was designed and then constructed. Its evaporator and gas cooler were both sleeve type heat
exchanger. The optimum charging amount was determined through experimental study. With the
optimum charging amount, the effects of throttle opening degree and gas cooler water flow on the
performance of the system were studied experimentally. The results show that the change of
charging amount has more influence on discharge pressure and COP (coefficient of performance) of
the system, and its influence on the evaporation pressure is rather small. If the throttle opening
degree is too small, the discharge pressure and energy consumption of the system will be increased
rapidly. Only when the water flow of gas cooler is appropriate, the system can provide hot water to
meet the requirements with higher COP.
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Tab.2 Performance parameters of CD180H compressor
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Fig.1 Heat pump water heater system and measurement points
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Fig.2 Exhaust pressure limit diagram of

CD180H compressor
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Tab.3 Sizes of heat exchangers
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Tab.4 Main parameters of CO, at each state point
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Fig.4 Charging amount versus suction and

exhaust pressure
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Fig.6 CO. temperature at the inlet of gas cooler and hot

water temperature versus discharge pressure
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Fig.9 Water and CO, temperature at the inlet and outlet
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Fig.11 Discharge pressure versus water flow of gas cooler

of gas cooler versus water flow of gas cooler
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Compressor power versus water flow of gas cooler
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Fig.13 COP of the system versus water flow of gas cooler
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