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Design of solar concentrating louver for building integration based
on light distribution and energy production characteristics

SHAO Zebiao' ,CAI Liipei', FANG Tianyu', WANG Bo', SUN Liang', ZHU Guoging®*
(1. School of Architecture and Design, China University of Mining and Technology , Jiangsu Xuzhou 221116, China;
2. School of Safety Engineering, China University of Mining and Technology , Jiangsu Xuzhou 221116, China)

Abstract: Direct light can be used for energy production and diffused light for daylighting when the concentrating
photovoltaics are integrated in the building. The optical and energy production characteristics of linear Fresnel lens
and receiver were analyzed experimentally through experiments at different spacings and different deviation angles.
The optimum values for key parameters of the receiver spacing, width and allowable deviation angle of the
concentrating louver are determined to improve the hierarchical utilization efficiency of natural light. The results
showed that for the selected linear Fresnel lens with a width of 80mm, when the solar rays were in unbiased
incidence, the light spot was the most concentrated at the distance of 50 mm, and the width was 2.5 mm. The
electrical experimental results of GaAs solar cells as receivers show that uniformity of the light spot is not obvious
influence on maximum power. In order to achieve the balance of daylighting and energy production, it is
recommended to choose 10 mm wide concentrating solar cells as the concentrating louver receiver. The
recommended spacing between Fresnel lens and the receiver is 50 mm~53 mm, and the louver can work normally
within the deviation range of 4°. This study can provide a reference for the design of concentrating components for
building integration.
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