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A Comparison of a Lagrangian Vortex Method with a Finite Volume Method
for the Vorticity-Velocity Formulation.

AR, o FAD AR
Kim Kwang-Soo, Lee Seung-Jae, Suh Jung-Chun

We present an improved Lagrangian vortex method in 2-D incompressible
unsteady viscous flows, which is based on a mesh-free integral approach of
the velocity-vorticity formulation. Vorticity fields are represented by discrete
vortex blobs that are updated by the Lagrangian vorticity transport with the
particle strength exchange scheme. Velocity fields are expressed in a form of
the Helmholtz decomposition, which are calculated by a fast algorithm of the
Biot-Savart integration with a smoothed kernel and by a well-established
panel method. No-slip condition is enforced through viscous diffusion of
vorticity from a solid body into field. The vorticity flux is determined in such
a way that spurious slip velocity vanishes. Through the comparison with the
existing finite volume scheme for the transient vortical flows around an
impulsively started cylinder at Reynolds number Re=550, we would obtain a
more accurate scheme for vortex methods in complicated flows.
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