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Research on Solar-Assisted Heat Pump System Heating
Performance in Shanghai Area

HAN Wei, WANG Fang, WANG Zilong, WANG Yuxiang

(Institute of Refrigeration and Cryogenic Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: In allusion to problem of poor human comfort and high energy consumption in traditional heating methods in
the Yangtze River Delta Region in winter, a solar-assisted heat pump system waspresented, which was tested in Shanghai
area. According to the calculated heat load of the room, the equipment was selected. The solar collector was connected
to the heat pump in parallel. And the system adoptded the underfloor heating to provide heating for the room.
Temperature uniformity was measured by temperature points vertically in the room, and predictive mean vote ( PMV)
and predicted percent dissatisfied ( PPD) were introduced as the basis for determining human thermal comfort in the
room. Selected different operation modes under different weather conditions to compare system energy efficiency.
Experimental result shows that the system can provide users with a good thermal comfort environment, and compared
with other heating methods the system is more energy saving, economic, environmental protection. The solar assisted
heat pump heating system has the feasibility and the promotion value in the Yangtze River Delta Region.
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Table 1  Calculation of heat load for room heating
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Figure 2 Relationship between PMV and PPD
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Figure 3  Meteorological parameters

variation of experimental day
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Figure 4 Temperature variation of solar
storage tank, collector inlet and outlet
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Figure 5 Temperature variation of heat pump
tank and power change of heat pump
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Figure 6 Indoor temperature distribution
at different heights
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collector efficiency
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Table 3 Data and cost of different experimental day
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