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Direct Numerical Simulation of Boundary-Layer Transition
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We analyse the transition process of the flat-plate boundary layer with DNS. The simulation started with a
initial flow given as the basic flow plus small disturbances. For the disturbance with an amplitude greater than
the threshold value, transient growth of streamwise vortices is induced linearly. Then, the amplified streamwise
vortices collapse to three-dimensional vortices by the nonlinear mechanism. This threshold value depends on the
Reynolds number Re as Re—¢ . We estimate ¢ = 1.7 numerically, and this value almost equals to the counterpart

of the channel flow.
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Fig. 3: Time evolution of the Reynolds stress in the
cases of SV and NO.
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Fig. 4: Time evolution of root mean square distur-
bances of u’, v and w. In the 'SV’ case , turbulent
transition triggerd by SV instability, and in the 'NO’

case where SV instability could not.
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