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Numerical Analysis of Fully Developed Turbulent Flow in a Rectangular
Duct with One Roughened Long-Side Wall

Hitoshi SUGIYAMA, Mitsunobu AKIYAMA, Masashi MATSUMOTO,
Shinpei FURUSAWA and Masaru HIRATA

A numerical analysis has been performed for fully developed turbulent flow in a rectangular duct
of aspect ratio 2 ! 1, one of whose long-side walls was roughened. In calculation, an algebraic stress
model was adopted in order to predict Reynolds stresses precisely. Calculated results were compared
with the experimental data available. The present method can predict well a large eddy caused by
anisotropic turbulence in a half-cross-section, and a small eddy is observed in the upper wall corner
region. The experimental result of streamwise vorticity shows the existence of the predicted small
eddy. Calculated results of normal stresses and turbulent energy are in good agreement with the
experimental data. Furthermore, the evaluated terms of streamwise vorticity suggest that the

turbulent stress terms of %~ and w2u; are dominant ones, being of opposite sign and much larger

than the convection terms.

Key Words: Numerical Analysis, Turbulent Flow, Secondary Flow, Reynolds Stress Model,
Rectangular Duct, Rough Wall, Vorticity Equation
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