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Abstract

This study assesses the performance of 500-watt photovoltaic solar panels in the Qasr bin Ghashir region of Libya, with a
particular focus on the influence of climatic and physical factors on enerqy production efficiency. The research employed a
comprehensive methodology that integrates geographical and climatic analysis, systematic data collection, and computer
simulations using PVsyst software. The findings indicate significant seasonal variations in productivity, with peak performance
occurring during the spring and autumn months. Additionally, the efficiency of the panels was found to decrease by 0.45% for
each degree Celsius above 25°C. The accumulation of dust on the panels resulted in immediate losses in productivity, ranging
between 15% and 30%. April and May were identified as the optimal months for solar energy production, owing to the favorable
climatic conditions. The study proposes several practical recommendations for enhancing system performance, including the
implementation of cooling systems, periodic cleaning programs, and the development of standardized installation protocols.
Keywords: Solar Energy, Photovoltaic Panels, Qasr bin Ghashir, Climatic Analysis, Energy Efficiency.
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