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Transition to turbulence in straight channel is computed directly without using cyclic boundary condition on inlet and
outlet. Laminar flow computed in the upstream domain of channel changes to turbulent flow in the middle stage of
channel. Basically, the finite difference method based on the multi-level formulation (Ken Naitoh and Kunio Kuwahara,
Fluid Dynamics Research, 1992) is employed, which can calculate spatial derivatives of physical quantities and
integrated quantities accurately. The new computational method related to boundary condition is proposed for
simulating directly transition to turbulence. In the present report, Reynolds number is set to be 20000 and computations

of transition to turbulence are done in two-dimensional flows.
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Fig. 1. Vorticity distributions at non—dimensional time t
=450.
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