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Research on Digital Twin-Based Design Methods for Smart Buildings
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[Abstract] Against the backdrop of digital transformation in the construction industry, traditional design
methods have shortcomings such as static models, poor collaboration, low simulation accuracy, and
disconnection from subsequent stages, making it difficult to meet the full life—cycle requirements of smart
buildings. Centered on digital twin technology and integrating BIM, the Internet of Things, and data simulation
technologies, this paper constructs a smart building design system featuring full—process physical—virtual
coupling. By establishing a framework of “physical entity—virtual model-data interaction—iterative
optimization,” the proposed approach optimizes spatial layout, energy consumption design, electromechanical
coordination, and operation and maintenance processes based on engineering data. The results demonstrate that
this method can effectively reduce design conflict rates and improve energy—saving performance and space
utilization, while addressing the issue of emphasizing construction over operation and maintenance, thereby
providing a reference for intelligent design of smart buildings.
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