27

163

BREEIZ ¥ 5 i DG & B

2 0 % =7 G TR

X K E #

B’ A& X &

Structure and Drag
of Laminar Flow Over Wavy Walls

Takashi TANIGUCHI and Sigeo TSUTAKI

Graduate School, Faculty of Engineering
Chiba University

Nobuhide NISHIKAWA and Yoshiya ITAKURA

Department of Mechanical Engineering
Chiba University

ABSTRACT

In the present paper a numerical study is conducted for viscous two-dimensional incompressible flow over
vavy valls. The eaployed method is an application of the Boundary Fitted Coordinate for ¢ —w method.
In the ¢ —@ method the finite differencing of the convection terms in Navier-Stokes equations eaploys
Kavamura-Kuvahara scheme, and the. time-integration is performed with M. (. L. method.

The model problem is the flov past over wavy valls. We consider a sequential protuberance of height 2a
and wavelength A. In the numerical experiments, 2a/A=0.1,0.2, 0.4, and Reynoids numbers Re=1000, 2000,
3000, 4000. The reason for choosing this problem is that, by suitable choice of 2a/A and Reynolds number,
it is possible to examine flows with different separation patterns. It is the flow past over wavy walls,
vith separation and reattachment points not known a priori. The flow features of particular concern, both
from numerical as vell as physical viewpoints, are the adjustment of the initially fully developed flov to
a spatially periodic condition and, for specific amplitudes, the occurrence of repeated separation bubbles.
Such configurations are of interest in drag reduction and heat-transfer enhancement. In the application of
CFD for walls with sequential protuberances, the effect of alternating favorable and adverse pressure gra-
dients should be analyzed, which correspond to convex and concave surface curvatures on the wall.
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