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Evaluation of Solar Radiation Distribution and Power Generation Efficiency in

Agrivoltaic System Design
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Abstract

enhance system performance and sustainability.

This study evaluates the performance of agrivoltaic systems by comparing two structural designs: the trellis-type
and the vertical-type configurations. The research focuses on the influence of solar radiation on crop growth and
, a simulation tool based on ray-tracing techniques. The
results reveal that the trellis-type system achieves higher overall annual power generation, with peak performance
during spring and summer, but forms distinct shaded areas suitable for shade-tolerant crops like strawberries and
lettuce. Conversely, the vertical-type system evenly distributes sunlight and performs better during winter, making
it suitable for sun-demanding crops such as corn and wheat. Seasonal weather effects, such as reduced radiation
during the rainy season (June-July) and typhoon impacts in September, are also analyzed. The findings highlight
the importance of considering regional climate conditions, energy demands, and crop selection in optimizing
agrivoltaics system designs. Future research should focus on integrating field data and economic analysis to further

power generation efficiency, using “bifacial radiance”
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