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A Study on Developing Flow Characteristics of

Two—-Dimensional Square Channel Cavity by CFD

Mann-eung Kim, Young-Ho Lee

Abstract

The tme dependent Navier-Stokes equations are numerically solved for
two dimensional incompressible viscous flow in a square channel cavity driven
by plane Poiseuille flow. The momentum equations are solved by using the
Maker and Cell method by interpolating the coordinates of conservative
centered difference formulae on irregular staggered meshes.

Computation is carried out for five kinds of Reynolds number, 10*, 3x10* 5
*10%, 7x10" and 10"

Initial flow characteristics show movement of main vortex into the geometric
cavity center and growth process of higher order vortices at the corners.
Especially, high Reynolds number flow shows sheared mixing layer between
two colliding flow regions and spatial pressure distribution at the region is
periodic due to the developed mixing layer vortices.

The results imply that the square channel cavity driven by plane Poiseuille
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flow exhibits simple flow characteristics compared with the lid-driven cavity

flow.
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[tem Computation Conditions
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Fig.5 Velocity Vectors Fig.6 Velocity Vectors
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