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Numerical simulation of deep draft semi-submersible at different
reduced velocities
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Abstract: In this paper, the VIM characteristics of Paired-Column Semi-Submersible (PC Semi)
was numerically investigated by our in-house CFD solver naoe-FOAM-SJTU. Drag test and
free-decay tests were carried out first, then VIM tests at different reduced velocities were
performed. Shear-stress transport based delayed detached-eddy simulation (SST-DDES) was used
for modeling the massively separated turbulent flows. To illustrate the benefit of SST-DDES
model, an extra unsteady Reynolds-Average Navier-Stokes (URANS) simulation was computed
for drag test. Drag, flow fields and vortical structures were compared with those obtained by
SST-DDES. For VIM tests, the dynamic overset grid technique was applied to handle the motions
of platform. Results showed that the current CFD approach is applicable and reliable for VIM

and can be an alternative for model testing.

Key words: deep-draft semi-submersible; reduced velocity; lock-in; vortex-induced motions
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