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Numerical Study of Local Boundary Layer Receptivity
to Freestream Vortical Disturbances

ZHANG Yong ming', ZHOU Heng"*
(1. Departm ent of Mechanics, Tianjin University, Tianjin 300072, P.R. China;
2. LIU Hui Certer of Applied Mathem atics of Nankai University and
Tianjin University, Tianjin 300072,P .R . China)

Abstract: Method of direct numerical simulation was used for the investigation of the local receptivity
of a 2 D boundary layer of a flat plate to harmonic vortical disturbances in the freestream. Under the
interaction of the vortical disturbances in the freestream and the roughness element on the wall,

Tollmein Schlichting (T_S) waves were generated and deteded in the boundary layer, thus confirming
that the wavelength conversion mechanism and the local receptivity exist. Numerical simulations were
performed to obtain the relations between the anplitude of the generated T_S wave and the amplitude
of freestream disturbance, the roughness height, and the width of redangular roughness elements,

which agree with those obtained from experiments. Then the range of validity of the linear receptivity
formula, which was determined by these relations, also agrees with that determined by experimenta

results.

Key words: boundary layer; receptivity; T_S wave; wavelength conversion mechanism



