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Fig. 1 Schematic diagram of heat transfer in PV-PCM system
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Table 1  Properties of PV-PCM materials
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Fig. 2 Performance testing system
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Fig. 4 Working temperatures of PV module back surface
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different seasonal conditions
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SIMULATION STUDY ON PERFORMANCE OF BUILDING INTEGRATED
PHOTOVOLTAIC COUPLED WITH PHASE CHANGE
MATERIAL (PV-PCM)

Zhu Li, Wang Zhenzhen, Zhang Jigiang, Chen Mengdong, Li Qingxiang, Sun Yong
(School of Architecture, Tianjin University, Tianjin 300072, China)

Abstract: The paraffin RT42 with phase transition temperature of 42 "C was selected as phase change material, and
numerical models of the PV-PCM system was established through reasonable simplification of PV geometric model.
Performance simulation and optimization of PV-PCM system mounted horizontally under the summer operating condition in
Tianjin was studied using computational fluid dynamics software FLUENT. The results show that packaging material with
greater thermal conductivity is beneficial to reduce PV temperature. PV-PCM system working under summer conditions has
better temperature reduction and conversion efficiency increasing than transition season and winter, and to achieve more
electricity generation PCM lower phase- transition temperature is preferred. For PV-PCM system positioned horizontally
under summer condition, in order to obtain maximum power generation the optimum PCM thickness is 60 mm, the
corresponding maximum temperature difference and peak temperature delay between PV and PV-PCM is 21.9 °C, and 2
hours respectively, and the solar cell conversion efficiency can be increased by 19.34%.

Keywords: building integrated photovoltaics ; phase change materials; heat transfer models ; numerical simulation



