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A Numerical Study of Tollmien-Schlichting Waves
in Supersonic Laminar Boundary Layer and Inflectional Instability

Shoji SAKAUE and Michio NISHIOKA
Osaka Prefecture University

The stability of supersonic boundary layer flow past a flat plate,”compression ramp combina-

tion and the behavior of Tollmien-Schlichting waves are investigated using direct simulation
and linear stability analysis. At Mach number 2.2, the two-dimensional periodic disturbances
are introduced into the flow as the upstream boundary conditions and the boundary layer re-

sponses are studied through directly solving the 2D Navier-Stokes equations using a TVD

scheme, Results are presented for a range of corner angles, including separated cases. We find

that the increase in p (du 0y) at the so-called generalized inflection point gives rise to the

increase in the spatial amplification rate considerably as the ramp angle increases.

Key Words : supersonic flow, boundary layer stability, Tollmien— Schichitng waves, linear
stability theory, TVD scheme, inflectional instability
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