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Research on optimization strategy of courtyard-style residential layout in
Hexi region based on wind environment simulation

YE Minghui', WANG Yonghao®, YAN Youfeng', WANG Yihe', MENG Xiangwu'
(1. School of Design and Art, Lanzhou University of Technology, Lanzhou 730050, China;
2. Jiuquan Municipal Construction Project Bidding and Tendering Office, Jiuquan 735000, China)

Abstract: Due to geographical and climatic factors, the Hexi region has frequent strong winds and sandstorms,
resulting in poor resistance to external environmental invasion. Combined with field investigations, this study
conducts a simulation on the wind environment of the Hexi Region and compares the wind performance among single-
wing courtyard, double-wing courtyard, three-sided courtyard and quadrangle courtyard layouts prevalent in the
area. The research shows that the courtyard layout with backyard can effectively improve the wind environment of the
front yard, and enhance living comfort and building energy efficiency. The location of the courtyard gate has a
significant impact on the wind environment and needs to be optimized based on the type of courtyard and the
distribution characteristics of the wind environment. The layout of functional spaces in courtyard buildings should
consider the characteristics of wind environment distribution, and reasonably achieve energy conservation and
improve the living environment.
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Fig. 1 Extraction of courtyard types
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Fig.2 Wind rose chart and monthly wind rose chart of Minqin meteorological station in 2023
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Fig.3 Aerial view of the measured courtyard
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Fig. 4 Schematic plan of the measured courtyard
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Fig. 10 Wind speed cloud map and proportion of calm wind zone for single-wing courtyards
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