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Abstract:In order to improve the utilization rate of renewable energy and establish an energy-
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saving heating system suitable for civil dwellings in hot summer and cold winter areas, the actual
performance of solar airsource heat pump coupled phase change accumulator heating system is
studied. A model of solar airsource heat pump coupled phase change accumulator heating system is
established by TRNSYS software, and a solar air-source heat pump heating system set up as
comparative object. The simulation results of the above two systems’ four aspects-the heat
production ,power consumption, energy efficiency ratio, and indoor human body thermal comfort
are analyzed. And the indoor thermal comfort of the above two systems is evaluated by the PMV-
PPD evaluation method. The power consumption of the heating system with coupled phase change
accumulator is lower than that of the heating system without phase change,and the energy saving
ratio is 13. 29% . And the average energy efficiency ratio of the former system is 3. 5,and the latter
system 3. 32, which is an improvement of 5. 14% . The former heating system can provide a class I
level of indoor thermal environment for the human body,and the latter heating system can provide
a class II level. So the solar air source heat pump coupled phase change accumulator heating
system has better energy conservation,higher system energy efficiency ,better comfort than that of
the phase change free heating system,and improved renewable energy utilization.

Key words : TRNSYS ;air source heat pump ; phase change energy storage ;thermal comfort
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Table 1 Energy utilization parameters of coupled
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Al O/KW  OQ/KW  n/% % me/%

+— 24.71 56.52 43 30 4.88
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- 125.76 305.38 42 36 4.84

41.58 108.69 44 32 4.16
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Table 2 Energy utilization parameters of heat supply

system without phase change
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