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Parametric analysis of flow velocity for vortex-induced vibration of
a long flexible riser subjected to a step flow
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Abstract: Vortex-induced vibration ( VIV) is a key issue in deep water riser design. Using open source library
OpenFOAM as the development platform, and based on the self-developed solver viv-FOAM-SJTU, the time-do-
main VIV response of a long flexible riser is predicted. After the validation of benchmark case, the effects of in-
let flow velocity are investigated. The aspect ratio of the riser model is L/D =469, with a mass ratio of 3. 0. The
lower 45% of its length is subject to a uniform current, the rest is in still water. Three kinds of uniform current
velocity, namely U=0.2, 0.4, 0.6 m/s, are studied in this paper. And one of the flow velocities U =0.6 m/s
is the same as that in the benchmark test of Francisco (2006). The change of flow rate leads to the change of
vortex frequency, which influences the vibration frequency of the riser. The higher the flow velocity, the higher
the vibration mode of the riser.
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Table 1 Summary of main parameter of the model riser
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Fig.3 Instantaneous deflected shapes, the mean and
the RMS in-line displacement(U =0.2 m/s)
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Fig.4 Instantaneous deflected shapes and the
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Fig.5 Instantaneous deflected shapes, the mean and
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3.3 U=0.6 m/s
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