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Abstract

When two waves in different directions meet due to different weather patterns, a cross wave pat-
tern will be generated, which will finally result in the spread of square waves on the sea surface.
The emergence of square waves will threaten the navigation performance of the ship and may lead
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to ship capsized in severe case. In this paper, the numerical square wave flume is developed by
using the in-house CFD software HUST-Ship. In the process of data simulation, by means of solving
the RANS equation of incompressible fluid, the analytical solution of the corresponding regular
wave is imposed at the inlet boundary, and the free surface is captured by level-set method. Two
regular waves with a cross angle of 90 degrees and the same wavelength and phase are superim-
posed. The probe is used to deal with the simulation results and trace the selected points to obtain
the relative errors between the simulation results and the analytical solutions. Moreover, error
analysis is used to ensure the accuracy of the numerical tank.
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Figure 1. Dimension of the computation domain
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Figure 2. Boundary condition
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Figure 3. Grid distribution
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Figure 4. Numerical results of square wave
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Figure 5. Analytical results of square wave
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Figure 6. Monitor points of wave amplitudes in computational

domain
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Figure 7. Comparison of wave amplitude between numerical and analytical

results at point 1
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Figure 8. Comparison of wave amplitude difference between numerical and

analytical results at point 1
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Figure 9. Comparison of wave amplitude between numerical and analytical results at
point 2
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Figure 10. Comparison of wave amplitude difference between numerical and
analytical results at point 2
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Figure 11. Comparison of wave amplitude between numerical and analytical results at
point 3
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Figure 12. Comparison of wave amplitude difference between numerical and
analytical results at point 3
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Figure 13. Comparison of wave amplitude between numerical and analytical
results at point 4
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Figure 14. Comparison of wave amplitude difference between numerical and
analytical results at point 4
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