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Abstract: For the economy and even safety of the ocean engineering structure, the precise prediction of the hydrodynamic

performance is one crucial aspect for its design. Highly non-linear effect around the vertical cylinder is induced by the interaction
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of wave and the cylinder, which result in an obvious phenomenon of diffraction named "ringing". When it comes to simulation,

potential flow method neglects the influence of viscosity, while the full viscous CFD simulation is of great spend of computational

source. Based on our in-house full viscous CFD solver naoe-FOAM-SJITU, combined with the HOS-NWT, the present work

simulates the wave elevation around the single vertical cylinder in the regular wave with high accuracy solution ensured in the

viscous domain near the cylinder, and decreases the computation scales in outer domain. The data is compared with the result of

full CFD solution, and main wave components of surface elevation are picked out with fast Fourier analysis. Furthermore, in order

to discuss the appropriate size of the viscous domain, wave diffractions of different sets of viscous domains are compared as well

as the calculation efficiency of HOS-CFD combined simulation and full CFD simulation.

Key words: Viscous-potential coupling; Vertical cylinder; HOS method; CFD; Wave elevation
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Table 2 Set position of the wave gauges

W 23 AR x /m y/m
WPBI1 -8.206 3 0.000 0
WPB2 -5.802 7 -5.802 7
WPB3 0.000 0 -8.206 3
WPB4 5.8027 -5.802 7
WPB5 8.206 3 0.000 0
WPO1 -16.000 0 0.000 0
WPO2 -11.313 7 113137
WPO3 0.000 0 16.000 0
WPO4 113137 113137
WPO5 16.000 0 0.000 0
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Table 3 High order wave influence coefficient

Tk s NS ALES NS ALES
4FR HOS-CFD CFD HOS-CFD CFD
WPB2 0.044 0.099 0.038 0.042
WPB3 0.272 0.294 0.099 0.048
WPB4 0.238 0.276 0.129 0.089
WPO2 0.038 0.052 0.009 0.021
WPO3 0.171 0.177 0.037 0.043
WPO4 0.312 0.246 0.063 0.048
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Table 4 Computational information of the cases
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