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Fig.1 The instantaneous streamlines and the vorticity contours

of a two — dimensional flow over cylinder with flexible streamwise
travelling wave. 8 waves at the lee side. Re =500,t =50.
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section, under a flexible wall control with Gaussian
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Fig.4 The streamwise vorticity at the c

Comparison between the theoretical and DNS results.
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Fig.5 The instantaneous friction lines on the wall of a channel

flow, DNS results (6], Upper: without control ; bottom

flexible wall control with spanwise travelling wave.
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From rigid — body separated vortical flows to flexible — body
controlled potential flow

WU Jie —zhi , YANG Yan - tao
( State Laboratory for Turbulence and Complex System, College of Engineering,
Peking University, Beijing, 100871, China)

Abstract: In the realistic flow with small viscosity, the boundary layers and the vorticity therein have long been used for construc-
ting aircrafts and fluid machines, during which the vorticity and vortex dynamics was formed and showed significant development, and the
application of the classic potential theory was extended beyond the boundary layer, free shear flow, and the vortices. But the boundary lay-
er has both advantages and disadvantages. The boundary layer itself, its separation, instability, transition, and the vortical structures pro-
duced in these processes may cause some unfavorable effects. Now, the flow over a rigid body at large Reynolds number becomes much
more complicated ( including turbulence). Most of the complexity arises with the bad, even disastrous influences of the boundary layers.
However, as we keep studying the flow over the deformable body and developing the intelligent flexible materials, a new near - wall flow
state can been introduced to replacing the laminar or turbulent boundary layer adjacent to a rigid surface, so that the flow may stay potential
except the near — wall region. ‘

Key words : fluid mechanics with flexible body; separated vortex flow; viscous potential flow; flow control with flexible wall



