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3D numerical wave tank based on adaptive mesh refinement
grid
ZHANG Yun-xing, DUAN Wen-yang, LIAO Kang-ping, MA Shan

(College of Shipbuilding Engineering, Harbin Engineering University, Harbin, 150001.

Email: duanwcnvang@hrbcu.cdu.cn)

Abstract: In this paper, a three-dimensional two-phase flow Numerical Wave Tank (NWT) is
developed based on Adaptive Mesh Refinement(AMR) grid, with corresponding validations.
Fractional step method is applied for solving the Navier-Stokes equations and free surface flow is
captured with VOF method. The AMR grid is managed with open source library Paramesh.
Benchmark cases of shear flow advectionis used to validate the VOF method. Then linear
sloshing and solitary wave propagation problemsare simulated to validate the model. All the
results are compared with theory solutions, with good agreements obtained. The veracity of the
model is verified.
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