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ABSTRACT

This research was conducted to design and evaluate the performance of an automatic expandable solar
charging system for a 6-seat electric golf cart, in comparison with a conventional fixed solar charging system. The
study aimed to analyze the differences in electrical energy output and battery charging duration. The experiment

was carried out from January to May 2025 at Siam Technology College, Bangkok Yai District, Bangkok, Thailand.
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Data were collected four days per week (Tuesday to Friday) between 08:00 and 16:00. Two photovoltaic (PV)
systems were tested: (1) the fixed system, which utilized a single 550-watt Mono Half Cell solar panel, and (2) the
automatic expandable system, which employed one 550-watt Mono Half Cell panel along with two 100-watt panels

that automatically extended to increase sunlight exposure. Both systems charged a 48V lithium iron phosphate
(LIFePOy4.) battery.

The results indicated that the automatic expandable system generated, on average, 870 watt-hours more
energy per day than the fixed system, and reduced the charging time by approximately 1.5 to 2.0 hours. Solar
irradiance was found to have a direct effect on system performance, with both systems operating most efficiently
on sunny days and less effectively under cloudy conditions. In conclusion, the automatic expandable solar charging
system demonstrated significant potential for enhancing energy production efficiency. It is particularly well-suited
for practical applications in electric golf carts and other small electric vehicles, especially in areas where installation
space for solar panels is limited.

Keywords: Automatic Expandable Solar System, Electric Golf Cart, Electrical Energy Production Efficiency
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