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A Study on High Reynolds Number Flow in Two — Dimensional Closed Cavity
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Abstract

Two — dimensional lid - driven closed flows within square cavity were studied numerically

for four Reynolds numbers : 10¢, 3x 10%, 5x 10* and 7.5 % 10*. A convective difference scheme

to maintain the same spatial accuracy by irregular grid correction is adopted by applying the

interior division principle. Grid number is 80 x 80 and its minimum size is about 1/400 of the

cavity height. At Re=10% periodic migration of small eddies appearing in corner separation

region and its temporal sinusoidal fluctuation are represented. At three higher Reynolds num-

bers (3 x10¢, 5x 10* and 7.5 x 10%), an organizing structure of four consecutive vortices at two

lower corners is revealed from time — mean flow patterns. But, instantaneous flow characteris-

tics show very random unsteady fluctuation mainly due to the interaction between rotating

shed vortices and stationary eddies within the corners.
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Fig. 1 Variables Allocation on Irregular Grid
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Fig. 2 Instantaneous Velocity Distribution(T =800)
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(c) Re=5x% 10"

(b) Re=3x 10"

(d) Re=7.5x10"

Fig. 3 Time Mean Streamlines(T=1000 - 1100)
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Fig. 4 Time — Mean Velocity Profiles(T=1000 - 1100)
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Fig. 5 Temporal Fluctuation of u, v Velocity and Kinetic Enegy
(Pick - up Position : x=0.85, y=0.15, T=1000 - 1100)
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