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Experimental study on urban wind environment influenced
by adjacent high-rise building
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Abstract: Urban wind environment is an important index to evaluate the quality of human life. In recent
years, with the rapid development of the economy, more and more new high-rise buildings have been built
and greatly changed the existing residential wind environment. It leads a great trouble to the normal life of
the residents in the community. However, the target researches focus on this problem are still very scarce.
In this paper, the Tongyong Shidai community is chosen as the case study, and all-round and multi-

condition experimental study on the residential wind environment influenced by high-rise building is
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analyzed by large scale wind tunnel (10 mX3 mX32 m). Meanwhile, exceeding probability method is used
to quantitatively evaluate comfort degree and risk degree of the residential area with or without new high-
rise buildings. The results show that the profile index values for average wind profiles and turbulence
profiles are much higher than the values of standard, which indicates that urban area has greater surface
roughness. The added high-rise buildings will significantly change the wind environment of the adjacent
areas. When the high-rise building is added, the average wind speed in current community within 100, 200,

300 m is increased by 25%, 6% and 2%, respectively. The maximum value of the wind environment

comfort and risk exceeding probability is increased by two times and six times, respectively.

Keywords: high-rise building; wind environment;

field characteristic
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Fig. 1 Wind tunnel laboratory
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Fig. 2 Irwin probe diagram
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Fig. 4 Calibration coefficients of probe
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Fig. 6 Wind tunnel test entrance parameters
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Table 1 Summary of simulation conditions
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Fig. 8 Contours of wind field distribution of pedestrian height in different wind directions
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Table 2 RMSE of wind speed ratio in different range

K 0~300m  0~100 m 100~200 m  200~300 m
0° 0.21 0.41 0.21 0.14
90° 0.17 0. 25 0.23 0.10

180° 0. 24 0.43 0.23 0.18

270° 0. 24 0. 48 0.19 0.15
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Table 3 Fitting value of wind profile index
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Table 4 Fitting value of turbulence profile index
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Fig. 11 Profile of turbulence at different wind directions
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Table S The statistics and Weibull parameters

estimation of meteorological data
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Fig. 12 Contours of exceedance probability of each

monitoring point
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