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Simulations of the Unsteady Viscous Flow Around an Impulsively
Started Cylinder Using Improved Vortex Particle Method
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Abstract

We solve the integral representation of the Navier-Stokes equations in a lagrangian view by tracking
the particles, which have vortex strengths. We simulate the unsteady viscous flow around an
impulsively started cylinder using the vortex particle method. Particles are advanced via the Biot-Savart
law for a lagrangian evolution of particles, The particle strength is modified based on the scheme of
particle strength exchange. The solid boundary satisfies the no-slip boundary condition by the vorticity
generation algorithm. We newly modify the diffusion scheme and the boundary condition for simulating
an unsteady flow efficiently. To save the computation time, we propose the mixed scheme of particle
strength exchange and core expansion. We also use a lot of panels to ignore the curvature of the
cylinder, and not to solve the evaluation of the surface density. Results are compared to those from
other theoretical and experimental works.
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