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Comparative analysis of core principles between photovoltaic
power generation and wind power generation
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Abstract

With the escalating global energy crisis and environmental challenges, the development and utilization of renewable energy have
become central to national energy strategies worldwide. Among various renewable energy sources, photovoltaic and wind power
generation have emerged as the fastest-growing and most dominant clean energy sectors, owing to their mature technologies and
scalability. A thorough understanding of their core mechanisms, along with comparative analysis of differences in energy conversion
processes, system configurations, and performance characteristics, holds significant importance for optimizing energy structures and
advancing the renewable energy industry. This paper conducts a comprehensive comparative analysis of photovoltaic and wind power
generation across multiple dimensions including fundamental principles, system architecture, key technologies, and environmental
adaptability.
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