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Abstract

In severely cold regions, winters are long and low-temperature disasters occur frequently. Due to the strong functional complexity
and diverse usage requirements of university buildings, the difficulty of insulation structure design is much higher than that of
ordinary civil buildings. At present, the insulation design of university buildings in this area mostly relies on empirical practices
and static thermal calculations. In practical applications, problems such as prominent thermal bridge effects and inadequate energy
consumption control often occur. This paper takes university buildings in cold regions as the research object, attempts to integrate
artificial intelligence technology into the design of insulation structures, builds a multi-objective optimization model, and combines
BIM visualization design methods to propose insulation structure schemes for different functional areas in a targeted manner. At the
same time, it improves the design details of thermal bridge prevention and freeze-thaw prevention. The research enriches the relevant
design system from a theoretical perspective and provides practical optimization paths that can be implemented, offering support for
the green upgrade of insulation technology in public buildings in severely cold regions.
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