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Numerical simulations of vortex-induced vibration of a 2D cylinder in

oscillatory flow under low KC numbers
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Abstract: In actual oil exploitation, combined effects of wind, wave and current may cause the offshore platform to
oscillate periodically. Then relative oscillatory flow will generate between risers and the water. Apparent distinction of
vortex shedding features exists between cylinders in oscillatory flow and uniform flow. In this paper, the in-house
CFD code naoe-FOAM-SJTU is used to carry out numerical simulations of 2D circular cylinder in oscillatory flow,
which is developed on the basis of open source platform OpenFOAM with overset capability. In this paper, the
diameter of the cylinder is 0.02m and the Reyonlds Number (Re) is 1000. The Keulegan-Carpenter (KC) number
varies from 3 to 12. Firstly, the grid convergence study is conducted to verify that the solution is insensitive to the grid
resolution at KC=3. Then, simulations of fixed cylinder and freely vibrated cylinder in oscillatory flow are conducted
respectively at KC=12. Comparison of results show that lift force coefficients strengthen under the effect of cross-flow
vibration. Vortex trail direction and vortices separation points on the surface of the cylinder generate apparent changes
too.

Keywords: oscillatory flow; nace-FOAM-SJTU solver; KC numbers; vortex-induced vibration
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