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2 VOF-Inflow
3 Internal wave generation
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Fig. 1. Coordinate system and height function descriptions
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Fig. 3. The geometry of the computational cells in four layers
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Fig. 4. Graphical presentation of the four-level modified Lattice-Boltzmann method for computations on a multi-layer computational grid
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Fig. 5. A schematic of the computational cells’ movements and determination of the new status of the cells in accordance to their previous conditions
and the coarser sub-layer grids
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6. Arrangement of the 4™ layer computational cells at the free sur-
face, a) still water level and b) free surface as the wave passes.
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Fig. 7. (a) Computational domain and the boundaries, (b) Geometry of
the breakwater at both ends, (c) Magnification of the breakwater at the
first boundary.
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Fig. 9. Velocity vectors distributions at three instances of the solitary
wave movement.
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Fig. 10. Comparing the results of the Lattice-Boltzmann method for the
solitary wave profile with those of the wavemaker theory.
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Fig. 8. Time evolutions of the generated solitary wave profile due to the
piston movement.
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Fig. 12. Comparing the water level elevations at a distance of 1/3th of
the tunnel length from the left side of the tunnel with those of the wave-
maker theory, at the same conditions with those of Fig. 9.
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Fig. 11. Generation of a steep wave inside the wave-tunnel, the piston
stroke is 5.73cm, water depth is 0.2m and piston motion period is 0.96s.
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