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Abstract

High-resolution simulations using vortex methods have been performed for simulating unsteady
viscous flows around an impulsively started square cylinder. In order to investigate the phenomenon
from laminar to transition flow, simulations are performed for Reynolds numbers 25, 50, 150 and 250.
At extremely low Reynolds number, flow around a square cylinder is known to separate at the trailing
edges rather than the leading edges. With an increase of Reynolds number, the flow separation at the
leading edges will be developed. The main flow characteristics of developing recirculation region and
separations from leading and trailing edges are studied with the unsteady behavior of the wake after
the cylinder starts impulsively. A notable change in the flow evolution is found at Re=150, that is, it
is shown that the flow separations begin at both leading and trailing edges of the square cylinder. On
the other hand, when Re=250, the strong secondary vorticity from the rear surfaces of the square
cylinder increases the drag coefficient as the primary vortex layer is pushed outwards. The comparisons
between results of the present study and experimental data show a good consistency.
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Fig. 1 Stream Line & Vorticity Field(Re=25); Fig. 3 Stream Line & Vorticity Field(Re=150);
(a) T=1, (b} T=4, (c) T=8. (a) T=1, (b) T=4, (c) T=8.

(c) ©

Fig. 4 Stream Line & Vorticity Field(Re=250);

Fig. 2 Stream Line & Vorticity Field(Re=50),
(a) T=1, (b) T=4, (c) T=8.

(a) T=1, (b) T=4, (c) T=8.
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Fig. 6 The comparison of the drag coefficient.
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Fig. 7 Cmparison with steady state results.
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