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3-D Numerical sturdy on Turbulent Flow Structure

over Wavy Boundaries at High Reynolds Number
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By Mikio Hino and Takuya Okumura

A numerical study on 3-D turbulent flow over wavy boundaries has been performed by applying
the orthogonal mesh generating technique and a hiﬁh—order upwind differential scheme.
The investigations simulated four different cases. In those four cases, three cases are
sumilated as a duct flow, and the rest as a open channel flow. .

The mean flow profiles, turbulemt intensities and the Reynolds stress distribution together
with streamwise vortices are obtained. Over the ascending slope, the shear stress is
intensitied, while over the descending slope it is reduced. The shear stress at the bottom has
particular periodic pattern in spanwise direction which may be attributable to the Goertler type
of longitudinal vortices which induce upward and downward flow

Vortical structure is the main difference between duct and open channel. In case of open
channel, The longitudial vortices developed over the ascending slope are ejected over the
descending slope, and another longitudinal vortices begin to develop over the boundary
Keywords : Turbulent coherent structure, High Reynolds number, Direct simulation
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