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Numerical Simulation for Aerodynamic Behaviors of a Circular Cylinder
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<Abstract> We present numerical results for the vortex-induced vibration of a two-dimensional circular cylinder by
using afinite element scheme. The circular cylinder is supported by a spring and damping system. The ALE method
is applied to the computation of the Navier-Stokes equations, and the third-order upwind scheme is developed based

on the Petrov-Galerkin formulation.
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Fig.1 Computational model of acircular cylinder Fig.2 Finite element mesh near a cylinder
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Fig.3 Time histories of CD and CL at Re=10000, Fig.4 Time histories of displacements x,y
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Fig.3 ( Continued)
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Fig.7 Velocity vectors at v=5 and y=0

Fig.8 Velocity vectors at v=5 and y=max
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