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[Abstract] With the transition of the global construction industry to low—carbonization, this paper proposes a
full—cycle low—carbon technology scheme based on digital twin model, aiming to optimize the carbon
emissions and energy efficiency of residential construction projects through digital management. The study
simulates the energy efficiency and carbon emissions of the whole life cycle of the building project through the
simulation model, and evaluates the effect based on the on—site monitoring data. Through the implementation
of low—carbon measures, the energy efficiency coefficient was increased to 0.90 in the design phase, 1.20 in the
operation phase, the carbon emission was reduced from 1500 kg CO. to 1000 kg CO., the construction period
was shortened from 12 months to 9 months, and the return on investment (ROI) increased from 1.6 to 2.3. The
results show that digital twin technology has significant advantages in promoting low—carbon management of
construction projects, and can improve economic and environmental benefits, and has a wide application
prospect.
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