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Abstract: To achieve energy conservation and emission reduction by lowering summer cooling energy consumption in
buildings, this work focuses on a green heat-reflective coating developed through an analysis of heat insulation mecha-
nisms, and investigates its thermal insulation performance using selected functional filler materials. The heat reflection
coating was prepared by mixing improved acrylic acid with heat insulation fillers. Through orthogonal tests and single —
factor tests, the heat insulation performance and adhesion of the coating were analyzed, and the optimal ratio and opti-
mal comprehensive performance of each component were determined. The results indicate that hollow glass micro-
spheres can effectively enhance the thermal insulation performance of coatings, but they negatively affect the coating’s
adhesion. In contrast, far-infrared ceramic powder exhibits weaker insulation performance compared to microspheres,
yet it improves the coating’s adhesion. After determining the final formulation, laboratory simulations of solar radiation
testing showed that the temperature difference between the inner and outer surfaces of the thermal reflective coating can
reach 4°C. Titanium dioxide and hollow glass microspheres exhibit good thermal insulation and reflective properties; as
the content of titanium dioxide increases, the thermal insulation temperature difference of the coating continuously in-
creases until a thermal equilibrium state is reached.
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