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Numerical simulation of vortex-induced vibration suppression of a
flexible riser with attached splitter plate

LI Min, DENG Di, WAN De-cheng
(Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, State Key Laboratory of Ocean
Engineering, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,

Shanghai 200240, China)

Abstract: The slender flexible marine riser is the key equipment for connecting the subsea
production system and the sea surface working platform. When the ocean current flows through
the riser structure, periodic vortex shedding will occur continuously on both sides of the riser,
and the induced vortex-induced vibration will be induced. The (VIV) problem has become a
major cause of structural fatigue damage. In order to effectively suppress the vortex-induced
vibration of the marine riser, a method of suppressing vortex-induced vibration by a splitter plate
is proposed. At present, most of the experimental and numerical simulations of the splitter plate
are limited to the research from the perspective of flow control, and most of them are based on
rigid risers, and with the increase of the working water depth, the research on the elongated
flexible riser is paid more and more attention. This paper adopts the slicing method and is based
on the viv-FOAM-SJTU of the slender flexible riser fluid-solid coupling solver under the open
source software OpenFOAM. A riser system attached with splitter plates of length to diameter
L/D =0.1~0.5 was numerically simulated. The variation characteristics of the riser frequency,
displacement response and effusion vortex mode of the vortex shedding under several different
working conditions were studied. The numerical simulation results show that the response
characteristics of the bared riser are different from those of the riser with the splitter plate. The
addition of the splitter plate can effectively suppress the vortex-induced vibration. There is a
significant difference in the vortex-induced vibration suppression effect of the riser with the

splitter plates of different lengths.

Key words: vortex induced vibration suppression; splitter plate; flexible riser; viv-FOAM-SJTU

solver.
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