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Abstract : Integrated solar energy utilization in architecture deeply integrates solar technology with building
design, achieving synergistic optimization between energy production and architectural functions. This
approach serves as a crucial pathway to reduce building energy consumption and improve the energy
structure. This paper systematically examines the design principles and key technologies of integrated
solar energy utilization in architecture, analyzing design considerations from three dimensions:
site selection, material selection, and system integration. Practical case studies of residential and
commercial buildings validate the application effects of these technologies, while addressing current
challenges in technology, cost, and policy. Research demonstrates that through scientific design
solutions and technology selection, integrated solar energy utilization systems can achieve an average
annual energy substitution rate of 15%-30%, delivering both environmental benefits and economic
value. Future efforts should focus on accelerating adoption through technological innovation, policy
support, and market cultivation.

Keywords : building integration; light energy utilization; building-integrated photovoltaics (BIPV); solar
thermal utilization; system integration design
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