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Abstract

This research studied the effect of Leaf Area Index (LAI) on cell temperature for
improving power generation efficiency and the payback period. The experiment was conducted
between March 4 and 6, 2021. A study of different LAl of Climbing Wedelia and False Heather
(Weave), including LAI 1, LAI 3 and LAl 5, showed that the maximum reduction on and above
the ground was Climbing Wedelia LAl 5 that could reduce by 2.99°C (+0.18°C) and 2.48°C
(£0.16°C) (Pon the ground=0-000, Ppapove grouna=0.000) respectively when compared with LAI 0
(control), based on ANOVA analysis. Then, the study on synergy of solar panel and green roof
with 3 proposed models: Solar panel on concrete as a control (Model 1), Solar panel on green
roof with Climbing Wedelia LAl 5 (Model 2) and Solar panel on the green roof with watering
plant during the daytime (Model 3) on March 16th, 18th and 23rd ,2021. The result showed that
cell temperatures of Model 2 (Pppove = 0.005, Pggow = 0.009) and Model 3 (Papove = 0.003, Pggiow
= 0.006) were significantly lower than Model 1. On the study of power generation indicated
that the power generation of Model 2 and Model 3 increased 1.36% and 1.12% respectively
because the reduction of cell temperature effect to increasing output voltage. After calculating
the payback period, Model 1 had the shortest payback period with 4.7 years, While Model 2
and Model 3 had 7.4 and 9.0 years, respectively. The reason of the lowest payback period of
Model 1 is due to low installation costs and the electricity produced has no different from other
2 scenarios. However, this study, only emphasized on benefit of reducing energy consumption.
The study hypothesizes that a better payback period of green roof by incorporating with
reducing the energy consumption of indoor HVAC system will be able to greatly shorten the

payback period for installation of solar panels on green roof.

Keywords: Solar panels, Green roof, Temperature reduction, Solar panel efficiency
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