MR ERAGBEREIRERE

Are There Solitonlike Coherent Structure in Laminar
Boundary Layers ?
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The identification of solitonlike coherent structure (SCS), also known as solitary-like wave, in

|

boundary layer flows is crucial for understanding laminar-turbulence transition. However, the task of
finding solutions for solitonlike coherent structure from the Navier-Stokes (N-S) equations poses a
significant challenge. In this paper, we propose a novel approach by introducing a similar transformation
to convert the 2D unsteady laminar boundary layer equations into a single partial differential equation. We
are able to obtain the exact solution the 2D unsteady flat-plate laminar boundary layer equations.
Specifically, for convergent flow, whose approximate analytical solution encompasses both shock wave
and solitary wave solutions, and their superposition gives rise to solitary-like waves, namely solitonlike

coherent structure.
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