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Addressing Wind Engineering Problems using Wind Tunnel
Testing, CFD, and Artificial Intelligence Techniques
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Abstract

This presentation will introduce application of traditional tools, e.g. wind tunnel testing
(WTT) techniques and computational fluid dynamic (CFD) simulations, and the emerging
technique, i.e. artificial intelligence (Al), in the field of wind engineering. WTT and CFD have
been used to reveal aerodynamic behaviors of an inclined square cylinder, tall buildings with
double-skin facade, tall buildings with vertical-axis wind turbines, and enhance efficiency of
piezoelectric wind energy harvesting. An Al prediction model based on WTT datasets has been
built to predict wind force acting on circular cylinder for Re ranging from 104 to 106 and
turbulence intensity (Ti) ranging from 0% to 15%. This Al model provides very efficient and
economical alternative to WTT and CFD simulations for determining wind force around circular
cylinders within the studied Re and Ti range. Furthermore, Al technique has been employed to
evaluate interference effects between tall buildings.
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