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Abstract

Against the backdrop of the global low-carbon development strategy, green buildings have become
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the core direction of the transformation in the construction industry. The rational application of en-
ergy-saving thermal insulation materials is a key path to achieving the low-carbon goals of green
buildings. Guided by low-carbon goals, this paper focuses on the green building design stage, system-
atically analyzes the types and characteristics of energy-saving thermal insulation materials, ex-
plores the application effects of different energy-saving thermal insulation materials in thermal in-
sulation and low-carbon emission reduction through practical engineering cases, and conducts an
in-depth analysis of their economy from the dimensions of initial investment, operation cost, and
whole-life cycle cost. The research results show that although high-quality energy-saving thermal
insulation materials lead to a slight increase in initial investment, they can significantly reduce build-
ing operation energy consumption and carbon emissions, and have good economy from the perspec-
tive of the whole life cycle. This study can provide theoretical reference and practical basis for the
selection and application of energy-saving thermal insulation materials in green building design.
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