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Abstract

The time-development of the wake vortices of the unsteady viscous flow past a semicircular cylinder is simulated using the vortex
particle methods for direct numerical simulations(DNS). The early wake behaviour of the flow behind an impulsively started a
semicircualr cylinder is evaluated for a range of Reynolds numbers between 60 and 200 with opposite body configurations
respectively. The diffusion scheme based on the particle strength exchange(PSE) is used to account for the viscous effect accurately.
And the vorticity generation algorithm to enforce the no-slip boundary conditions is employed. In order to redistribute particles
efficiently on the distorted Lagrangian grid the particle distribution technique is adaptively revised, while maintaining the uniform
resolution. The results of the simulations are compared to other experimental results.
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Fig. 1 Length of Recirculating zone
for rounded-forebody
(a) Re=60, (b) Re=100, (c) Re=200

Fig. 2 Comparison of instantaneous streamline
for Re=100 at T=3
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Fig. 3 Instantaneous vorticity contour
for Re=100 at T=3

Re=60, Present Method

35 F a Re=60, Experiment (N. Boisaubert,1996)

Re=100, Present Method
A Re=100, Experiment (N. Boisaubert,1996)
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Fig. 4 Length of Recirculating zone
for flat-forebody (a) Re=60, (b) Re=100

Fig. 5 Instantaneous vorticity contour
for Re=100 at T=3
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