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Abstract: This study aims to explore the key technologies and implementation effects of integrated design and construction adaptation
of HVAC systems in prefabricated buildings. Through literature review, case analysis, and theoretical derivation, the collaborative
optimization strategy of prefabricated building HVAC systems in the design and construction stages was systematically studied.
Research has found that integrated design can significantly improve the layout rationality and operational efficiency of HVAC systems,
while construction adaptation effectively reduces the complexity and uncertainty of on-site construction. Specifically, by adopting
prefabricated component interface reservation technology, BIM assisted design and other means, not only has the construction
efficiency been improved by about 20%, but the system energy consumption has also been reduced by more than 15%. In addition, this
study provides theoretical support and practical guidance for the overall performance improvement of prefabricated building HVAC

systems, which is of great significance for promoting the green and efficient development of the construction industry.
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