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Numerical Computation for Hydrodynamic Vibrations of a circular cylinder
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Abstract: We present numerical results for flow-induced vibrations of a circular cylinder which is mounted in a smooth flow. The

circular cylinder is assumed by a rigid body and is supported by a damper-spring system. Then, a computational model of the circular

cylinder is treated as a system of two degrees of freedom. Low mass ratio between the cylinder and fluid is set in this computation.

The Navier-Stokes equations in a flow field are discretized by a third-order upwind FEM.
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Fig.1 A computational model of a circular cylinder
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Fig.2 Instantaneous vorciticy, Ur=2.3

0 100 200 300 400 500
t

Time histories of x and y, Urt=1.5

0.2
0.15

0.1

>
6 0.05

-0.05
-0.1

-0.15

0 100 200 300 400 t 500

Fig4 Time histories of x and y, Urt=2.3

0.2

015 f
0.1 F

>
2 005 |

-0.05
-0.1 f

-0.15

0 100 200 300 400 t 500

Fig.5 Time histories of x and y, Urt=3.3
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Fig.6 Vibration amplitudes, X, Vamp and x4
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