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Numerical simulation of surface elevation around a circular column
based on HOS-CFD

HAN Bo, WAN De-cheng

(School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Collaborative

Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai, 200240,Email: dcwan@sjtu.edu.cn)

Abstract: As to the ocean engineering structures under extreme sea conditions, accurate
prediction of hydrodynamic performance is of great significance to the safety and economy of
their design.The flow field of the back direction of a single fixed cylinder in regular waves is
seriously disturbed by the non-linear interaction between the wave and the cylinder.Potential flow
method can not consider the flow separation caused by viscous flow and the possible influence of
high-order waves, while the full viscous CFD solution requires a lot of computational time and
space resources.Based on our in-house solver naoe-FOAM-SJTU, a full viscous CFD solver, and
combined with HOS-NWT, this paper simulates the wave climb of a single vertical truncated
fixed cylinder under regular waves while ensuring the high-precision calculation of the flow field
around the cylinder. Comparisons are made between the calculated resultsof the wave surface
elevation around the cylinder and the ones with full viscous CFD solver.The effects of different
wave orders on wave surface climbing are also analyzed by Fourier transform.The flow field and
computational speed around the cylinder solved by full viscous CFD method independently and
combined with HOS-NWTare compared. The appropriate size of viscous computational domain
in potential flow domain is discussed.

Key words: Circular cylinder; HOS-NWT; CFD; Surface elevation.
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