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Research on optimization technology of building envelope under the concept of low carbon
Haibo Lu
TIANGONG UNIVERSITY

[Abstract] As the global push for "dual carbon" actions continues, the green transformation of the building
industry, as one of the main contributors to carbon emissions, is closely linked to the overall global emission
reduction outcomes. The building envelope serves as the primary carrier of building thermal performance and
energy consumption control, and its energy—saving level directly impacts the carbon emissions caused
throughout the entire lifecycle of a building. Based on sustainable development theory, this paper
comprehensively analyzes the current situation of building envelopes in terms of energy consumption
distribution and carbon emissions, addressing technical issues related to key components such as exterior walls,
doors and windows, roofs, and floors. It aims to address traditional building envelope issues caused by severe
thermal bridge effects, high energy consumption, and poor climate adaptability. The study suggests that
technological innovation and system integration can enhance energy consumption during building operation,
reduce carbon emissions in building material production, and improve indoor microclimate conditions. This can
facilitate the promotion and implementation of ultra—low energy consumption and zero carbon buildings. It is
hoped that this study will provide scientific evidence and operational insights.
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