JEER RIS DREMHIEZZ R LI ERBHEIC L D
BRI KEERED T AT L§REFIE
System Design Method of Agrivoltaics with Photosynthesis Estimation
Considering Environment Control of Greenhouse Cultivation
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Abstract

Agrivoltaics is gaining attention for balancing agriculture and renewable energy in Japan, with greenhouse cultivation showing
high potential due to its inherent energy demand. However, designing systems that ensure sufficient crop yields while managing
complex environmental controls remains a challenge. This study proposes a design method for greenhouse strawberries,
focusing on optimizing ventilation, CO, enrichment, and shading to maximize photosynthesis.

Using a simulation based on FvCB and Two-Leaf models, canopy photosynthesis were estimated under semi-transparent solar
panels. Verification results revealed that around noon, photosynthesis rates with panels are comparable to those without, as
conventional methods also require shading to maintain CO, levels. Under a PPFD transmittance of 62.3%, both the monthly
photosynthesis from November to March and the total over five months met the MAFF’s 80% yield requirement. The results
also indicate that considering environmental control is essential for accurately estimating crop yields when installing solar
panels. However, several issues remain, including the need for further analysis of morning and evening photosynthesis,
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humidity effects, and environmental dynamics.
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