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Abstract: With the rapid growth of population, urban expansion, and the challenges of global warming,
urban areas have experienced rising temperature, which significantly affects the various aspects of human
life, including health, water consumption, energy usage, and air quality. Consequently, there is a press-
ing need to explore the influence of design on thermal comfort in open spaces. This research aims to inves-
tigate the impact of garden art on urban microclimate with a focus on thermal comfort and energy efficien-
cy» and provide empirical evidence to inform scientific decision-making. The research direction involves the
establishment of an urban microclimate simulation model. Utilizing numerical simulation and computation-
al fluid dynamics methods, various garden art design solutions are simulated and evaluated to assess their
effectiveness in enhancing the urban thermal environment and reducing energy consumption. Firstly, A re-
al urban neighborhood, featuring a representative garden layout, served as the basis for the initial simula-
tion in ENVI-met (a holistic 3D model for simulating surface-plant-air interactions), a comprehensive 3D
model was used to simulate the surface-plant-air interactions. The reliability of the ENVI-met model was
validated through comparison of simulation results with actual measured temperatures. Subsequently, di-
verse garden design scenarios were simulated within the same central business district (CBD) area to eval-
uate and compare their effects on urban microclimate and human thermal comfort. Additionally, a dynam-
ic building energy simulation software was employed to obtain energy consumption data for the buildings in
the case area, and integrate the influence of various garden art designs. The study’s findings indicate that
different garden art design options can significantly influence cooling, humidification, and shading of
plants, and consequently impact the thermal comfort and energy efficiency. These results offer a scientific
basis for urban planning and design, guiding the selection and optimization of garden art designs to enhance
thermal comfort and energy efficiency in urban environments.
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