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Numerical Simulation of Turbulent Flow in a Channel
with Large- Amplitude Wavy Surfaces

Hitoshi SUGIYAMA, Mitsunobu AKIYAMA and Ken YANAGISAWA

The main purpose of this work is to calculate the developing turbulent structure for flow over
large-amplitude wavy surfaces. In the calculation, an algebraic Reynolds stress model and a
boundary-fitted coordinate system are applied to a turbulent flow in a channel containing wavy wall,
in order to precisely solve the anisotropic turbulence. This turbulent flow is complicated, involving
accelerated, separated and recirculating flows. The calculated results are compared with the
experimental mean and the fluctuating velocities for the flow over a solid sinusoidal wave surface
having a wavelength of 50.8 mm and a wave amplitude of 5.08 mm. For this flow, the experimental
results show a large separated region. The present method predicts the locations of separation and
reattachment without much discrepancy. The present model has been found to simulate characteris-
tic features of the flow, but it has a tendency to show the different profiles near the wavy surface and
to overestimate the value of the mean velocity. For the streamwise velocity fluctuation, the calcu-
lated results show similar profiles except at near-wall region. Moreover, a cross sectional view
shows that with this method, we can see how the secondary flow and the separated region develop.
The calculated results show that a large variation of the secondary flow is generated close to the
corner region of the wavy surface as a result of the pressure gradient.

Key Words: Numerical Analysis, Turbulent Flow, Separation, Wavy Surface, Reynolds Stress
Model, Boundary-Fitted Coordinate System
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Table 1 Modeling of the pressure strain correlation
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