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Abstract: Vortex-induced vibration (VIV) is a key issue in deep water riser design. This
paper presents the response of a vertical tension riser model in a step current when subject to VIV.
The simulation model is analyzed with the bench mark experiment of Francisco (2006). The
simulation is carried out by a multi-strip method based on the open source code OpenFOAM. The
numerical results show that the VIV response is mainly dominated by the 7" and 8" mode for
in-line vibrations and the 4™ mode for cross-flow vibrations. The results of model amplitude, the
mean and RMS displacement of riser, and so on, are also given in the paper. The good agreement
is shown between numerical and experimental results. Furthermore, the influence of flow velocity
on response and mode of VIV is studied. From the numerical validation, the self-developed solver
is practical in predicting the VIV response of long flexible in time domain. The mechanism
understanding of vibration mode of riser is obtained from the paper.
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External diameter D 0.028 m
Length L 13.12 m
Aspect ratio L/D 469 -
Submerged Length Ls 5.94 m
Flexural Stiffness EI 29.88 Nm?
Top Tension Ty 1610 N
Flow speeds A" 0.6 m/s
Mass ratio m" 3 -
Mass ratio (bumpy cylinder) mp” 3.1 -
Reynolds number Re 16940 -
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