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By-pass transition of the plane Poiseuille flow
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ABSTRACT

By-pass transitions triggered by the initial disturbance and the suction/blowing supplied from
the bottom wall of the plane Poiseuille flow are directly simulated on a parallel computer. The
simulations are started with initial flows given by the basic flow plus small disturbances with different
amplitudes for various Reynolds numbers. It is found that when the amplitude of a disturbance is
greater than the threshold amplitude, which depends on —1.7 power of the Reynolds number, the
by-pass transition of the flow is triggered by the instability of streamwise vortex components in the
disturbance. The similar by-pass transitions of the flow are also induced by the stationary
suction/blowings supplied from the wall, which seem to simulate a sort of wall surface roughness.
When the suction/blowing excites two modes whose streamwise components of wave numbers have an
identical magnitude but opposite sign, these modes interact strongly and induce a large streamwise
mode which enhances the by-pass transition of the flow, which has been observed as the oblique

transition in the experiment.
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