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Computation of Unsteady Separated Flows Using the Vortex Particle Method (1I)
- Stability and Particle Redistribution -

Woe-Chul Park
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Abstract

As part of study on separated flow using the vortex particle method, stability of the method and particle
redistribution were scrutinized. Stability was investigated by choosing different combination of numerical
parameters, The Gaussian vortex was considered to make the problem simple by eliminating the complexity
due to presence of walls. It was shown that the numerical method was stable whenvAt/h’<0.5. In all the stable
cases the circulation and the linear momentum were conserved. Without the particle redistribution, the angular
momentum was severely attenuated.
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Fig. 1 Initial distribution of vortex particles for Gauss
Vortex.
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Flg.2 Notation for vortex particle redistribution.
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Fig. 3 Variation of angular momentum for different
time step sizes.
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Fig, 4 Comparison of particle distribution at t=2.0sec for
different time step sizes,
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Fig. 5 Variation of angular momentum for different
values of viscosity. -
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without redistribution  with redistribution
Fig. 6 Comparison of vortex particle distribution.
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Flg. 7 Comparison of conservation of angular momentum with
and without particle redistribution.
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