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Heat Exchange Optimization of Photovoltaic Curtain
Wall System in Near Zero Energy Building
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(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang,China,110168)

Abstract; In order to improve the performance and the thermal efficiency of the system, the
photovoltaic curtain wall system of near-zero energy building is optimized. The photovoltaic curtain
wall system of near zero energy building on the campus of Shenyang Jianzhu University was
simulated from the aspects of cavity thickness, air outlet, and outdoor temperature by FLUENT
software. Simulation results show that the cavity thickness optimization has a greater influence on the
thermal efficiency of photovoltaic curtain wall system. When the cavity thickness is 80 mm after

optimization ,the heat exchange efficiency is increased by 4. 1% compared with the original model.
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On this basis, the size of the air outlet is optimized to 350 mm x 350 mm, which can further improve

the heat exchange by 0. 6% . In the case of dual air outlets, when the distance between the two air

outlets is not greater than half of the total length of the PVT collector, the more uniform the air

outlets are arranged ,the more uniform the temperature field distribution in the cavity. The simulation

results of the outdoor environment show that the higher the ambient temperature of the photovoltaic

curtain wall system, the better the heat exchange effect. Optimizing the physical parameters and

working environment of the photovoltaic curtain wall system and improving the temperature

distribution in the cavity can effectively improve the heat exchange efficiency of the system.
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Fig. 1 Basic structure of the PVT collector
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Fig. 3 Air outlet layout of the photovoltaic curtain wall
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Fig. 6 Temperature field distribution of the cavity

center cross-section at different cavity thicknesses
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Fig.8 Temperature field distribution at
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