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Application and Efficiency Analysis of Photovoltaic Power Generation Systems in Building
Electrical Systems
Si Chen
China Mobile Group Design Institute Co., Ltd., Henan Branch

[Abstract] The application of photovoltaic power generation systems in the field of building electrical systems is
increasingly widespread and effective. This paper elaborates on the importance of photovoltaic systems in
building electrical systems, including aspects such as energy supply, energy conservation and emission reduction,
economic benefits, and driving industry innovation. It introduces their application forms and roles on building
roofs, facades, and shading facilities. Analyzing from multiple perspectives—power generation, energy saving,
economic, environmental, and social efficiency—it points out that their power generation efficiency is affected
by factors such as component efficiency; in energy saving, they can reduce traditional energy consumption;
economically, the life—cycle benefits are considerable; and environmentally and socially, they contribute to
ecological protection, job creation, technological advancement, and raising public awareness of energy
conservation. The comparative study in this paper indicates that optimizing photovoltaic system applications
requires differentiated design based on different scenario characteristics and seeking balance among multiple
efficiencies, thereby providing direct reference for the practical transition of building photovoltaic systems from
"whether to apply" to "efficient integration."
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