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Study on active and passive heat utilization mode of photovoltaic wall in

winter in severe cold area

CAO Ye', LI Chenqi®, ZHOU Hongchang®
(1. School of municipal and environmental engineering, Shenyang Jianzhu University, Shenyang 110168, China;
2. School of architecture and planning, Shenyang Jianzhu University, Shenyang 110168, China;
3. Green energy and Building Research Center, CHN Energy, Beijing 102211, China)

Abstract; Photovoltaic wall is one of the application forms of BIPV. With its special structure system, it has the
performance of heat preservation in winter and heat insulation in summer. Based on the monitoring data of the
experimental device in Shenyang, the paper studies the winter temperature variation of the photovoltaic wall.
Through actual measurement and simulation, the heating capacity and efficiency of the active and passive heat
utilization methods are quantified. Under direct sunlight in winter, the temperature of photovoltaic modules on the
south wall can reach 45~55 ‘C, and the temperature of air interlayer can reach 35~45 °C. In the passive mode,
the air in the photovoltaic wall circulates naturally with the indoor air, which is suitable for the condition that the
air interlayer temperature is higher than 30 ‘C. Based on the comparative experimental device, it is found that
compared with building B without photovoltaic wall, building A with photovoltaic wall internal circulation mode can
save 36 % of heating energy consumption, and the simulation shows that the heating efficiency is 14% on Lidong
Day. In the active mode, the photovoltaic wall is combined with the fresh air fan. The start and stop of the fresh air
fan is controlled by the air interlayer temperature, the start temperature is 30 °C and the stop temperature is 28 °C.
It is actually applied to an office building in Shenyang, of which the area of the photovoltaic wall is 8.64 m’. The
measured results show that in November, February and March, the average daily working time of fresh air fan is 5
h, the heating efficiency of photovoltaic wall is about 22% , the heating capacity is 17. 8 MJ, and the daily average
heating capacity per unit area is 2. 1 MJ/(m’ « d).
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Fig. 1 CIGS-BIPV Photovoltaic Demonstration Building in

Tonghu Science and Technology Town
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Fig. 2 Schematic diagram of working principle of

photovoltaic wall
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Tab. 1 Monthly average temperature of photovoltaic wall in Shenyang
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Fig. 3 Comparative experimental device of photovoltaic wall
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Fig. 4 Temperature change trend of passive internal
circulation mode of photovoltaic wall
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Tab. 2 Simulation results of internal circulation operation mode
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Fig. 5 Structural diagram of photovoltaic composite wall

combined with fresh air fan
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during the experiment
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during the experiment
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