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Comparison of Two Viscous Models for Vortex Methods
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Abstract

Vortex methods were originally conceived

as a

tool to model the evolution of unsteady,

incompressible, high Reynolds number flows of engineering interest. Recently various methods have
been proposed for simulating the diffusion in vortex methods for two-dimensional incompressible flows.

We test the diffusion schemes of vortex methods.

In this paper we directly compare the particle

strength exchange scheme with the vorticity redistribution scheme in terms of their accuracy and

computational

efficiency. Comparisons between both viscous models

described are presented for

short-time runs of impulsively started flows past a circular cylinder for Reynolds number of 60. The
particle strength exchange scheme has been shown more accurate and efficient than the vorticity

redistribution scheme.
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Table 1 Problem size and computational time for
diffusing Lamb vortex at t=0.375 with 6t=0.0075

Viscous Numberl ofﬁ\lunflbe{ of CPU time
model mnitia na (s)
vortices vortices ‘
Particle 2
strength 10000 10000 39134 |
exchange ]
Vorticity . |
redistribution 3247 10302 33994 J
0.005
T e
. Vor. Redistribution
c l’ ‘\
s M
k] oo
3 ] i
£ [
[&] " \
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Fig. 1 Diffusing Lamb vortex(circulation plots with
v=0.5, t=0.375 and dt=0.0075).
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Fig. 2 Instantaneous vorticity contours
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Fig. 3 Instantaneous streamlines
(2)PSE, 1'=2, (D)VR, t=2.
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