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Numerical Simulation of Mean Wind Pressure Distribution

on Building Surface under Plane Wall Jet Wind Field

ZHONG Yongli', YAN Zhitao"*,YOU Yi"*,ZHAO Shuang'

(1. School of Civil Engineering, Chongqing University , Chongqing 400045, China;
2. School of Civil Engineering and Architecture , Chongqing University of Science and Technology, Chongqing 401331, China;
3. State Grid Xinjiang Electric Power Company Electric Power Research Institute, Urumqi 830011, China )

Abstract: The downburst outflow wind field was modeled by plane wall jet, and the co—flow was used to simu—
late the translation of downburst. Based on the computational fluid dynamics (CFD) method, the velocity profile of
steady downburst was simulated with Reynolds stress model(RSM ), and then a high —rise building model was put in—
to the wind field to study the surface pressure distribution. The velocity profile from the numerical analysis results
matches well with the empirical models as well as the plane and radial wall jet experiments. The pressure distribu—
tion characteristics of the building model in plane wall jet flow is in good accordance with the results of the imping
jet experiment. The pressure coefficient decreases when the downstream distance increases. The pressure coefficient
decreases with the increase of wall jet inlet turbulence intensity. When the half-width of the downburst velocity pro—
file is higher than 1.45 times height of the building, the pressure distribution in wall jet flow is similar with that in
boundary layer. Co—flow mainly has influence on the structure in the lower part. The wind direction of wall jet has
little effect on the maximum pressure.
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