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Undergraduate experimental teaching is an essential component of higher engineering education.
Centering on the training objective of high—quality innovative talents with coordinated digital—intelligent
and green capabilities for the building environment and energy engineering discipline in universities, and
adhering to the core concept of "green and low—carbon heating and digital intelligent empowerment
transformation”, this study constructs an innovative "dual-core and four—wing" experimental teaching
model with distinctive teaching characteristics including life scenario insight, research achievement
feedback, solid theoretical foundation and digital intelligent technology empowerment. The model
realizes the organic integration of teaching, scientific research, practical training and social services.
From the perspective of human—machine collaboration, this study gives full play to generative Al digital
avatar and digital twin technologies, explores the reconstruction methods and paths of undergraduate
practical teaching oriented to emerging engineering education, and forms a closed—loop multi—
modal integrated experimental teaching method covering physical experimental operation, twin virtual
simulation and digital micro—lesson interaction. The research findings help comprehensively cultivate
new—era engineering talents with green concepts and digital literacy.

digital avatar; digital twin; experimental teaching; building environment and energy
engineering; heating engineering
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