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Abstract

To address the performance fluctuations of photovoltaic systems under complex lighting conditions, this study focuses on optimizing
the power generation efficiency of double-sided double-glass PV modules. By integrating photovoltaic mechanisms with practical
application environments, the research systematically analyzes the impact of factors such as uneven illumination, shading, and
reflective conditions on module efficiency. Optimization strategies are proposed from aspects including installation tilt angle,
mounting height, ground reflectivity, and module arrangement. The study demonstrates that through rational design and parameter
synergy optimization, the power generation capacity and operational stability of double-sided double-glass PV modules can be
effectively enhanced under complex lighting conditions. The findings provide a reference for the engineering design and efficient
operation of photovoltaic systems.
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