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Direct Nnmerical Simulation of Channel Flow Transition

Kiyoshi YAMAMOTO®,

Naoya TAKAHASHI? and Tsutomu KAMBE?®

ABSTRACT

Direct numerical simulation of channel flow transition is conducted on the

Numerical Wind Tunnel. A Chebyshev—collocation method is applied for the calcula-

tion of the Navier Stokes equation

For the super-critical transition,

the simu-

lation starts with an initial velocity given as the basic flow plus small distur-—

bances,

breaks down to turbulence

and the evolution of the these disturbances is pursued until the flow

On the other hand, the secondary instability induced

by a flow given as the basic flow plus a Tollmien-Schlichting wave with an large

assigned amplitude is simulated for the sub-critical transition. Numerical results

obtained by the simulation agree well with ones obtained by the linear stability

theory and experiments.
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® AW (Receptivity Period )

@ ®BREE (Linear Growth Period )

® FEBEAHEIEY (Nonlinear Growth Period)
@ &L (Turbulence )
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