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Abstract: As an important path to achieve sustainable development of buildings, the systematic application of building exterior wall
insulation and energy-saving technology has dual value in improving building energy-saving and enhancing the living environment.
The theoretical framework and practical system of external wall insulation technology are systematically constructed in the article, and
research is conducted from multiple dimensions such as structural type, construction technology, and quality control. By analyzing the
thermal and structural characteristics of different insulation systems, the coupling mechanism between them and building performance
is revealed, and selection strategies that are suitable for regional climate characteristics are proposed. At the level of construction
technology, innovatively establish a dynamic control model for the entire process, integrating key technical links such as material
performance gradient design, environmentally responsive construction, and intelligent detection and verification. Research has shown
that a scientific external wall insulation system can effectively coordinate the heat and moisture transfer process of building envelope
structures, achieving energy consumption control goals while ensuring structural safety. The research results provide theoretical
support and practical guidance for building energy-saving engineering, and have practical significance for promoting the green
transformation of the construction industry.
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