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We analyse transition mechanism and visualize vortical structure in the transition re-
gions of wall turbulence directly simulated on a parallel-super computer. The simulation
started with a initial flow given as the basic flow plus small disturbances. When the simu-
lation starts with a smaller disturbance amplitude than the threshold value, the transition

is induced b
tices induced b

the Tollmien-Schlichting wave, which have been observe
case starting with a large disturbance amplitude than the threshol v
ecomes to be dominant. Then, the amplified streamwise vortices

of streamwise vortices

the well-known Tollmien-Schlichting wave instability. In this case, A vor-
the nonlinear mechanism appear and (Produce peak-valley structures on

in the echeriments. On the other
value, transient growth

collapse to three-dimensional vortices by the nonlinear mechanism.
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Fig. 1: (a)Time evolution of dominant Fourier
modes in the TS type transition of boundary
layer for R = 600. An initial disturbances flow
is given as a large 2D TS wave plus 3D small
disturbances. solid lies denote 2D modes and
dashed lines 3D modes (b)Contour surfaces of
enstrophy obtained in a secondary instability
period at t=5100.
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Fig. 2: (a) Time evolution of dominant Fourier
modes in the transition of boundary layer for
R = 600. An initial disturbances flow is given
as 3D small disturbances. (b) Contour surfaces
of enstrophy obtained at ¢t = 400.
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Fig. 3: Mode energies of Initial disturbances
which can induce the TRG type transition in
channel flows
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Fig. 4: Mode energies of Initial disturbances
which can induce the TRG type transition in
boundary layers.
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