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Simulation of Vortex Shedding Phenomenon in a 2-D Flow over a Squared
Section Obstacle inside a Channel, Using Lattice Boltzmann Method

M. Abdollahi and Gh.A. Atefi
Mech. Eng. Dep't
Iran Sci. & Tech. Univ.
(Received: 11 Jan. 2010; Accepted: 22 Dec. 2010)

ABSTRACT

In this paper, a model for simulation of 2-D flow around a square obstacle inside a channel has been obtained. Most
researches have concentrated on the external flow around circular cylinders, while there are few researches for flow
around sguare obstacle considering channel wall effects. In this work, the Lattice-Boltzmann method is applied,
instead of solving non-linear Navier-Stokes equations. This method has conceptual differences and in which an
algorithm is obtained, using discretization of the Boltzmann differential equation and virtual definition of fluid
particles. This algorithm can be used to compute the flow macroscopic flow quantities. Simulations include different
2-D flow patterns around a squared section obstacle, presentation of an equation estimating recirculation length,
evaluation of critical Reynolds number (related to vortex shedding phenomena), estimation of vortex shedding
frequency, and computation of drag coefficient as afunction of Reynolds number.

Keywords: Lattice-Boltzmann Method, Vortex Shedding, Strouhal Number, Reynolds Number
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