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Exploratory Research on the Performance of Solar-air Double
Heat Sources Heat Pump System

YAN Hui-lei, ZHANG Hua, SHAO Qiu-ping
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Considering the disadvantages of single air source heat pump and single solar energy
heater,a solar-air double heat sources heat pump system was proposed. The influence of solar
radiation intensity on the performance of the whole system was briefly analyzed. The results of the
comparative experiment between solar assisted heat pump system and air source heat pump system
show that both the performance and water heating rate of solar assisted heat pump system are
better than those of air source heat pump system in the whole heating process. The average
coefficient of performance COP of solar assisted heat pump system is 3 times higher than that of air
source heat pump system. Solar assisted heat pump has obvious advantages in relative to the air

source heat pump in winter environment.
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Fig.1 Schematics of solar-air double heat sources heat pump system
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Fig.2 Comparison of the intensity of solar radiation
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Fig.3 Effects of solar radiation intensity

on system performance
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Tab.1 System performance under different

solar radiation intensity
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Fig.4 Water heating rate under different

T/C

low-temperature heat sources
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