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A study on unpredictable changes in fluid-force characteristics due to wake
bistability of 3D bluff body
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In this stud¥, we investigated the unpredictable changes in fluid-force
characteristics of a practical 3-D bluff body traveling in ground effect, mainly assuming an
automobile. This phenomenon occurs when the flow around the bluff body becomes "bi-stable," which
means that the flow can take two different states under the same conditions, and the flow
transitions from one state to the other.

We conducted both experimental and numerical studies of bluff bodies, around which the flow show
bi-stability under certain disturbance conditions. Specifically, the unsteady flow measurements in
wind-tunnel and circulating water-tank facilities and the numerical simulations of unsteady
turbulent flow fields around the bodies were conducted. Through these studies, we clarified the
characteristics of the sudden changes in fluid-force characteristics, and also discussed techniques
to suppress the bi-stability causing the changes.
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