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A Study on Unsteady Flow Characteristics of Two—-Dimensional
Closed Cavity by CFD

Chun-Sik Kim, Jin-Goo Kim

Abstract

Flow characteristics of two-dimensional closed square cavities near
unsteady critical Reynolds numbers were first studied numerically at
six Revnolds numbers © 7.0x10°, 7.5x10°, 80x10°, 85x10%, 9.0x10° and
95x10° and time-dependent characteristics of a two-dimensional
lid—driven square cavity flow of seven high Reynolds numbers, 1.0x10%,
15x%10% 2.0x10°, 3.0x10°, 5.0x10°, 75x10* and 1.0x10° were investigated.

A convection conscrvative difference scheme based upon SOLA to
maintain the nearly 2nd-order spatial accuracy was adopted on
irregular grid formation. Irregular grid number is 80x80 and its

minimum size is about 17400 of the cavity height(H) and its maximum
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1s about 1/53H. The result shows that the critical Reynolds number
the

indicating the emergence of flow unsteadiness exists near Re=8.5x10°

and their flow patterns reveal periodic fluctuation during transient and
which  shows

At five higher
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number

fully-developed stages

And another critical Reynolds
commencement of flow randomness emerging from the periodic

fluctuation is assumed to be around Re=1 5x10*

Reynolds numbers (2.0x10°, 3.0x10° 5.0x10% 75x10* and 1.0x10°). an
organized structure of four consecutive vortices similar to a Moffat
vortex at two lower corners is revealed from time mean flow patterns

fluctuation mainly due to the interaction between rotating shed vortices
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But, instantaneous flow characteristics show very random unsteady

and stationary eddies within the corners
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3.0x10%(continued)
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