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A Studv on Unsteadv Flow Characteristics in a 2-D

Cavitv at High Revnolds Numbers

Young-Sam Gu , Young—-Ho Lec

Abstract

The present study s aimed to apply the MACtMaker And Cell) method o
o dimensional polar and square cavities and 1o iluminate the unsteady  flow
characteristics of these flow fields.

\ new discretization of convection termi is made trom the MAC method  and
the pressure correction algorithms of SOLASOL ution Algorithm). Three Kinds of
Reviolds number, 100 3100 and 510" are selected  for polar cavity and
another Reyvnolds number 7.5 - 107 is added for square cavity, Stability analysis
and the pressure correction method of SOEA algorithms were discussed i detail
on o ovimdrical coardinates.

The results present that unsteady flow behavior appears over Re 5 - 10" on
hoth square and polar cavities. Furthermaore, with increasing Reynolds numbers,
vorlices hehinviors mdicate more complicated flow phenomena. Fspecially in the
Case ol osquare cavily,  complicated  unsteady How  feature s represented  m

separation region and  the time mean flow  shows that it keeps  a coherent
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structure together with a 4th eddy on lower comer over Re = 3x10% Also polar
cavity display the unsteady flow characteristics over Re = 3x10" but nearly

steady state at Re = 10%,
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(A)Square Cavity (B) Polar Cavity

Fig. 3 Instantaneous Velocity Distribution at Re = 3% 10
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(A) Square Cavity (B) Polar Cavity

lig. 4 Time Mean Velocity Profile on Central line
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(A) Square Cavily (B) Polar Cavity
Fig. 5 Time Variation of Total Kinetic I nergy
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