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Abstract

Study on the chaotic stirring has been performed numerically and experimentally for a shallow

rectangular tank accompanying a vortex shedding. The model is composed of a rectangular tank

with a vertical

plate with a length half the width of the tank. The tank is subject to a hori-

zontal sinusoidal oscillation. The chaotic stirring was analysed by Poincare sections, unstable

manifolds and Lyapunov exponents, As Reynolds number is increased the stirring effect is

decreased due to the growth of a regular regions near the lower surface of the tank. On the other

hand decrease of Reynolds number gives a weaker vortex shedding resulting in the poorer stirring

effect. It was also found that the Lyapunov exponent is the highest at the dimensionless period of

1.3~1.5, which seems to be the best condition for the efficient stirring. The experimental visuali-

zation for the deformation of materials exhibits the striation pattern similar to the unstable

manifold obtained numerically.
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Fig.1 The flow model, and the dimensional coordi-
nates
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Fig. 2 Poincare maps at Re=700 for various values Fig. 3 Poincare maps for various combinations of Re
of a shown. and a
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Fig. 4 Deformation of a circular blob at Re="700,
a=1.75. Radius of the circle was 0.06, and its
center was at (0.607, 0.31)
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Fig. 5 Unstable manifolds for Re=700, a=1.75, at t
values shown
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Fig. 7 Unstable manifolds for various combination
of Re and a. t,=0.
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Fig. 8 Experimental results at Re=3876, a=1.749 for
visualization of deformation of a small ink
blob
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Table 1 Lyapunov exponent A, at various com-
binations of Re and a

Re

a 300 | 500 | 700 | 1000 { 1300 | 1700
0.5 - - 0.50 - - -
0.6 - - 0.52 - - -
0.7 - - 0.21 - - -
0.9 - - 0.30 - - -
1.1 - - 0.28 - - -
13 - - 0.36 - - -
15 | 015 | 023 | 0.32 | 049 | 044 | 0.37
1.75 - - 0.25 | 0.29 - -
2.0 - - 0.12 - - -
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