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Study on the working features of a two-stage heating heat pump system

LIU Xiong, GUO Qi, CHEN Jianjuan, LIU Yang
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: This paper put forward a two-stage heating heat pump system and described its working principle in detail. In the summer,
the system can produce hot and cold water for heating and cooling simultaneously. The system can also produce hot water for heating
in winter. An experiment station was established for further studying the effects of the inlet and outlet water of the heat exchanger in
heat source side on the performance of the heat pump system in winter. The results indicated that: when the temperature of the inlet
and outlet water of the heat exchanger in heat source side are respectively 10/5 ‘C, 12/7 ‘C and 14/9 °C, and the temperature of the
outlet hot water of the hot heater is between 40 C to 55 ‘C, under the conditions of the same temperature of the inlet and outlet water
of the heat exchanger and the same temperature of the outlet hot water of the hot heater, the exhaust temperature and pressure of the
system and the compressor power with the temperature difference of hot water 10 C are lower than these with the temperature dif-
ference of hot water 5 ‘C. And the rates decrease respectively 2.01~8.32 ‘C,0.078 1~0.168 7 MPa and 3.0%~10.48%. At the same
time, the total heating capacity and heating COP of the system with the temperature difference of hot water 10 C are higher than
those with the temperature difference of hot water 5 ‘C. And the rates increase respectively 0.69%~12.14% and 4.66%-~
18.45%.These results showed that the two-stage heating heat pump system working in the condition of big temperature difference of
hot water has better and steadier performance.
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Fig.1 Schematic diagram of the heat pump
system in summer
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Fig. 2 Schematic diagram of the heat pump
system in winter
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experimental setup
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Fig.5 The effects inlet and outlet water temperature of
heat source heat exchanger has on the discharge
temperature of compressor
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Fig.8 The Effects the inlet and outlet water temperature
of heat source heat exchanger has on total heating quantity
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