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Experimental study of a novel hybrid photovoltaic-thermal wall/heat pump
system based on micro-channel flat heat pipes
LUO Liang, WANG Xianling, LIU Guangming, HU Menglong, WANG Zhangyuan

(School of Civil and Transportation Engineering, Guangdong University of Technology, Guangzhou 510006, China)
Abstract: This paper proposes a novel hybrid photovoltaic-thermal wall/heat pump (MFHP-
WIPV/T-HP) system based on micro-channel flat plate heat pipe, and it extends the integrated
solar photovoltaic-thermal building system with solar heat pump technology and micro-channel
flat plate heat pipe to reduce energy consumption for heating and hot water in winter. Under the
typical cloudy and sunny weather conditions in Guangzhou in winter, the integrated system is
tested and analyzed. The influence of different environment factors on the photovoltaic conversion
efficiency, average heat conversion efficiency and heating efficiency of the integrated system are
analyzed. The results show that under cloudy weather condition, the average heat conversion
efficiency of the system reaches 40. 36 % , the photovoltaic conversion efficiency 8. 98% , and the
heating efficiency 15. 96 % ; under sunny weather condition, the average heat conversion efficiency
of the system reaches 46. 69% , the photovoltaic conversion efficiency 10. 08% , and the heating
efficiency 16.04%. The temperature rise of the water tank can reach 14.1 °C in cloudy weather
and 25. 2 C in sunny weather, which could effectively meet the demand of indoor heating and do-
mestic hot water.
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conversion efficiency; heating efficiency; micro-channel flat heat pipe
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Tab. 1 Specification of the test instrumentations
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