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Abstract

As global energy crises and environmental pressures intensify, the construction industry—being the primary energy consumer—
has made energy-efficient building design a pivotal strategy for sustainable development. Energy-efficient buildings emphasize
optimizing designs and applying high-efficiency technologies throughout their entire lifecycle to minimize energy consumption
while maximizing environmental comfort. While interconnected with green and low-carbon buildings, they also exhibit distinct
characteristics. This paper systematically explores the conceptual framework, core technical systems, current challenges, and effective
implementation approaches for energy-efficient building design. The findings aim to provide theoretical foundations and practical
guidance for architectural design practices, thereby enhancing energy efficiency and advancing environmental accountability in the
construction sector.
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