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CFD simulation of breaking bow wave of high speed DTMB 5415
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Abstract: When ships sail at high speed, wave breaking often occurs at the bow, and the breaking bow wave will be
accompanied by complex flow field, resulting in energy loss and wave breaking resistance. At present, the physics and

mechanisms of breaking wave are hard to investigate by experiment. Computational Fluid Dynamics (CFD) method, which can
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capture more detail of flow field, are usually used to simulate high Reynolds number phenomenon. In this study,

naoe-FOAM-SJTU, a self-developed solver based on OpenFOAM, was used to simulate the breaking bow wave of DTMB

5415ship model at Fr=0.35. Reynolds-Averaged Navier-Stokes (RANS) approach is used to solve the flow field, and Volume of

Fluid (VOF) technique is used to capture the free surface. Wave elevation and the hull resistance are predicted and compared with

the results of experiment, and three different scales of grids are used to verify the grid convergence. Delayed detached eddy

simulation (DDES) method is also used to predict the breaking bow wave phenomenon. The wave elevation and vorticity field in

the bow wave region are presented and analyzed. The results show that DDES is better at resolving the details of breaking bow

wave process than RANS.
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Fig.1 DTMB5415 ship model
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Fig.8 (Color online) Comparison of free surface (Top: RANS
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Fig.9 (Color online) Axial Vorticity distribution (Left: RANS results; Right: DDES results)
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