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Electricity Generation and Roselle Growth under an Agrivoltaics System
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Abstract

This study investigates the effects of different photovoltaic (PV) panel structures on plant
growth under an agrivoltaics system, using roselle, an economically important crop, as a case study.
The experiment was conducted at the National Electronics and Computer Technology Center (NECTEC),
Pathum Thani, Thailand, over 30 days under two PV configurations: Conventional PV and Colored PV
(Red). The results showed that the Conventional PV system generated a higher average electricity
output of 84 kWh/day, compared with 40 kWh/day from the Colored PV (Red). However, both systems
exhibited similar performance ratios (PR) of approximately 70%. Notably, the Colored PV (Red)
transmittance (%TT) exceeded 55% for infrared light, and the system maintained a lower temperature,

which enhanced light availability for photosynthesis. As a result, roselle grown under the Colored PV
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(Red) panels exhibited superior crop quality, with an average inflorescence length of 57 cm and a fresh
weight of 10 g, outperforming both field conditions and growth under Conventional PV. These findings
suggest that although the Colored PV (Red) produces less electricity, it significantly supports plant
growth and crop quality, demonstrating strong potential for agrivoltaics applications that balance
energy generation, food security, and environmental sustainability.

Keywords: Photovoltaic, Solar Cell, Colored PV, Agrivoltaics System, Roselle
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