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Development of Numerical Wave Model Based on Potential-Viscous
Flow Coupling Method

ZHONG Wenjie, CHEN Fan, WAN Decheng’
(Computational Marine Hydrodynamics Lab (CMHL), School of Naval Architecture,
Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

The widely used open source OceanWave3D and OpenFOAM are used in the present research, and a
novel overlapping two-way coupling strategy is developed. To enhance computational stability, a relaxation
zone used for damping at the outlet and data transfer is built over the overlapping region. Free surface
elevation in the relaxation zone is directly probed while the velocity potential is indirectly built upon its
temporal variation which is calculated under the free surface boundary condition. Strong coupling is achieved
based on the fourth-order Runge-Kutta algorithm. Linear waves, nonlinear waves, and irregular waves are
selected for the validation tests, where positive and negative propagation cases and numerical modeling in 2D
and 3D are conducted. Results show that the proposed model is accurate and efficient, which can be applied in

real wave simulation.

Key words: potential flow model; viscous flow model; numerical wave generation; nonlinear waves; irregular

waves
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