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Abstract

The energy consumption of buildings accounts for a
significant proportion of global energy use, with heating,
cooling, and lighting systems being the primary sources of
energy consumption. Solar exposure and radiation, as key
factors affecting the thermal environment of buildings,
play a crucial role in energy-efficient building design.
Through proper orientation planning, shading design,
material selection, and intelligent management systems,
reliance on heating, cooling, and artificial lighting can be
effectively reduced, leading to lower energy consumption
while enhancing residential comfort and building
environmental quality.

This report begins with an analysis of the concept of
energy efficiency in building design and explores how

architectural design impacts energy consumption. It then
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examines the importance of energy-saving benefits
through four case studies from different climate regions,
illustrating the practical applications and effectiveness of
various energy-saving strategies. Finally, the report
summarizes the critical role of solar exposure and radiation
in energy-efficient building design and emphasizes how
future architectural designs should integrate these
strategies to achieve more efficient, environmentally
friendly, and sustainable buildings.

This report investigates the impact of solar exposure
and radiation on the energy efficiency of buildings and
analyzes how design strategies can reduce energy
consumption, improve comfort, and  promote
environmental sustainability. The study covers the
concepts of passive and active energy-saving designs,

factors influencing building energy consumption, and the
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importance of energy efficiency analysis. Through four case
studies, it explores the implementation of energy-efficient
building practices under different climatic conditions.

The results indicate that reasonable orientation design,
shading systems, material selection, and intelligent energy
management can significantly reduce energy consumption
and enhance building performance. By implementing these
design strategies, carbon emissions can be reduced,
heating and cooling demands can be lowered, and user

experience and building market value can be improved.

Keyword :

Building Energy Efficiency, Sunlight and Solar Radiation,
Shading Design, Energy Consumption, Smart Energy
Management
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