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STUDY ON THE WALL SHEAR STRESS IN LAMINAR FLOW
OVER WAVY BOUNDARY WITH MILD CURVATURE

Tadashi YAMADA and Satoyuki OOMAE

We analytically investigated the two-dimensional, steady laminar flow over wavy
boundary with mild curvature with the aid of algebraic language (REDUCE). The
adopted mathematical method are the series expansion of Navier-Stokes equation by
the orthogonal function (Gegenbauer or ultraspherical) polynominals and the double
perturbation expansion by two small parameters. In the present paper, the phase lag
between the wall shear stress and the shape of the boundary is focussed on, and espe-
cially the behavior of the wall shear stress for the magnitude of relative steepness of
boundary is discussed. The obtained results are ; ( 1 ) The smaller wave height is, the
larger the phase lag is. When the wave height is further small, the phase lag
approaches to a certain limiting value. ( 2 ) In the case of dune-like boundaries, the
discernible phase lag can not be found. ( 3 ) The phase lag takes the maximum value
for a value of wave number of the boundaries. The larger the Reynolds number is, the

larger its peak is.




