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Abstract: Against the backdrop of global energy scarcity and increasingly prominent environmental issues, building energy efficiency
has become an important direction for promoting sustainable development. Solar energy, as a clean and renewable energy source, has a
wide range of application value in building energy-saving design. Passive buildings achieve a comfortable indoor environment while
significantly reducing energy consumption through the rational use of natural lighting and heating, combined with architectural form
design, optimization of peripheral structures, and adjustment of spatial layout. The article focuses on the utilization of solar energy and
explores the design strategies and energy-saving effects of passive buildings. It conducts in-depth analysis from the aspects of building
orientation, enclosure structure, natural ventilation and lighting, and evaluates the energy-saving effects based on energy consumption
simulation results. Research has shown that reasonable solar energy utilization design can significantly reduce building operating
energy consumption, improve energy utilization efficiency, and enhance indoor thermal comfort levels, which is of great significance

for the development of green buildings.
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