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Research on the Optimization Design of HVAC Systems in Intelligent Buildings
Shikun Sun
China Construction Technology Group Co., Ltd.

[Abstract] The optimization design of HVAC systems in intelligent buildings involves multiple dimensions,
including load characteristic analysis, system architecture configuration, control algorithm integration, and
expansion of energy—saving approaches. This paper discusses the operational mechanisms of HVAC systems in
intelligent buildings, analyzes the spatiotemporal distribution patterns and dynamic demand characteristics of
building thermal and moisture loads, and explores matching strategies for cooling and heating source selection,
distribution pipe networks, and terminal equipment. It further examines the technical approaches for sensor
network deployment and collaborative control using multiple algorithms. From the perspectives of
variable—frequency speed regulation, utilization of free cooling sources, and life—cycle cost management, the
paper summarizes optimization directions for energy conservation, providing a systematic theoretical reference
for the refined design of HVAC systems in intelligent buildings.
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