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Numerical Simulation on Mechanism of a Coherent Structure in Turbulent Boundary Layer
Using 3~D Discrete Vortex Method.
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The aim of this paper is to study the mechanism of the creation of coherent structures
in the turbulent boundary layer. We expect the disturbance put into a boundary layer to
play a significant role for the creation of coherent structures, so the turbulent boundary
layer with a vortex ring put into it as a disturbance is studied, both experimentally and
by numerical simulation using 3D discrete vortex method. The results of the experiment show
that the vortex ring changes its direction and moves far from the wall, it leaves a flow
pattern near the wall where the velocity is higher than the surrounding area. The high speed
region is created by a pair of vortex structures which resemble the coherent structure in
turbulent boudary layers. The same flow field is calculated with "Vortex Segment Model”, in
which the vorticity field is represented by large number of vortex segments. The same vortex
pair as obtained from the experimental results alsoc appear.
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