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A GUIDE FOR NUMERICAL WIND TUNNEL ANALYSIS
IN ORDER TO PREDICT WIND LOAD ON A BUILDING

Myungsung Lee,' Jung Hee Lee,” Nahmkeon Hur” and Chang-Koon Choi*

A numerical wind tunnel simulation is performed in order to predict wind loads acting on a building. The aim
of the present study is to suggest a guideline for the numerical wind tunnel analysis, which could provide more
detail wind load distributions compared to the wind code and expensive wind tunnel experiments. To validate the
present numerical simulation, wind-induced loads on a 6 m cube model is predicted. Atmospheric boundary layer is
used as a inlet boundary condition. Various effect of numerical methods are investigated such as size of
computational domain, grid density, turbulence model and discretization scheme. The appropriate procedure for the
numerical wind tunnel analysis is suggested through the present study.

Key Words : <*]35(Numerical wind tunnel), 33+5(Wind load), 7155 (Building), th7]7 7|5(Atmospheric boundary layer),
385 715(Wind code), 7157-%7](Building code)
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H : height of cube

Fig. 1 Schematic diagram of a numerical wind tunnel. All dimension
of the domain is functions of the height of the cube.

Fig. 2 Computational domain and grid system. Note that a symmetric
condition is adopted at the center plane of the cube.
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Fig. 3 A wind profile of atmospheric boundary layer flow. Symbols
denote measurement from the field test[4].
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Fig. 4 Velocity vector distribution through the vertical and horizontal
center section of the cube.
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Fig. 5 Effect of the turbulence model on the prediction of pressure
coefficient. LUD scheme is adopted in these computations.
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Fig. 6 Effect of the discretization scheme on the prediction of
pressure coefficient. Note that RNG & — e turbulence model
is used in this comparison.
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Fig. 7 Effect of the grid density near the cube on the prediction of
pressure coefficient. Note that the grid density is varied by
changing vertex generation ratio from the cube surface.
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B Full-scale test {Richards et al,, 2001)
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Fig. 8 Effect of the distance between the inlet boundary and the cube

on the prediction of pressure coefficient.
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Fig. 9 Effect of the distance between the cube and outlet boundary
on the prediction of pressure coefficient.
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