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Numerical Assessment of Wind Forces Induced by Tornado-Like Swirling Flows
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Abstract

The strong winds associated with tornados have been modeled as translating swirling flows in the wind
engineering community. These tornado-like swirling flows can be reproduced using an open or closed type of
experimental apparatus. In most cases, the computational simulations of these flows have been performed
under closed-type boundary conditions. However, to reproduce a broader range of flow conditions, the open
type of simulator is supposed to be more advantageous than the closed one. In this report, a tornado-like
swirling flow with translation motion is reproduced by numerically simulating the open-type experimental
apparatus. The wind pressure and force coefficient distributions are predicted for a low-rise large-scale building.
The solution accuracy is also verified by comparing the results with the experimental results in the literature,
showing that the approach presented here can be used to reproduce the wind load associated with tornado-like
swirling flows.
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Schematic Diagram of a Super-Cell Type Tornado
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Numerical Model for Tornado-Like Swirling Flow Generator
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