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The impact of landscaping on the shading and insulation

effects of buildings
HUANG Bohan ,WANG Zhiyi
(School of Civil Engineering and Architecture, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To study the shading and insulation effects of landscaping on buildings, the study conducted
experiments on rooms with and without landscaping shade in a green area during sunny conditions in a hot
summer and cold winter region. The study examined the coverage of green shading on the exterior surface
of the roof, the temperature of both the interior and exterior surfaces of the building envelope, the indoor
air temperature, and the patterns of environmental air temperature changes in both the greened and non-
greened areas. It also analyzed the impact of landscaping on the thermal environment of buildings. The
results show that landscaping can effectively reduce the temperature of both the inner and outer surfaces of
the building envelope, reduce the peak temperature and delay its occurrence, while also stabilizing
temperature fluctuations. The impact of landscaping on the outer surface temperature of the building
envelope is greater than that on the inner surface, with the roof’s outer surface showing the most
significant improvement. The shading coverage from landscaping reaches its maximum at noon, and the
outer surface temperature of the roof in all quadrants shows a negative correlation with the shading
coverage. Landscaping can reduce both ambient air temperature and indoor air temperature, mitigate

fluctuations in indoor and outdoor air temperatures, and effectively improve the thermal environment
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inside and outside buildings. This study analyzes the impact of landscaping on the improvement of shading

and insulation for buildings through experiments, providing reference for the design of landscaping in

building energy efficiency and the energy-saving application of air conditioning systems.

Key words: landscaping; enclosure structure; shading and insulation; thermal environment; building

energy efficiency
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