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BISTABLE PHENOMENON OF THE FLOW AROUND A FINITE-LENGTH
SQUARE PRISM

WANG Hanfeng"? XU Mengxia'

(1 School of Civil Engineering, Central South University, 22# South Shaoshan Avenue, Changsha 410075, China)

(2 National Engineering Laboratory for High-Speed Railway Construction, 22# South Shaoshan Avenue, Changsha, 410075, China)

Abstract The flow around a finite-length square prism was numerical investigated using LES. The aspect ratio

of the prism is 5. The prism is mounted on a flat wall, with one end free. The thickness of the boundary layer on

the flat wall is negligible. The Reynolds number based on free-stream oncoming velocity and prism width is

3900. Based on the simulation results, it is found that the near wake is highly three dimensional under the effects

of free-end downwash flow. The shear layers from prism side walls and free end form an arch-type structure.

There are two typical flow statuses presence in the near wake: first, the spanwise vortices are staggered arranged

similar to that in 2D cylinder wake; second, the spanwise vortices are quasi-symmetrically arranged. These two

typical statuses occur alternately, which affects the acrodynamic forces on the prism. When the first flow status

occurs, the pressure on the prism side surface fluctuates periodically, corresponding to large values of drag and

fluctuating lift coefficients; when the second flow status occurs, there is no obvious pressure fluctuation on

prism side surfaces, and the correspond drag and fluctuation life coefficients are significantly smaller than those

for the first status.

Key words finite-length bluff body, wake, bistable phenomenon, aerodynamic force, LES



