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The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at the initial moment
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Fig.2  The horizontal velocity (), the vertical velocity (v), and the pressure of the wave at the 7 moment
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Fig. 3 The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at the 7/2 moment
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Fig. 4 The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at the 37/4 moment
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Fig. 5 The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at the 7 moment
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Fig. 6 The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at the initial moment
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Fig. 7 The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at /=0.8 s moment
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Fig. 8 The horizontal velocity (u), the vertical velocity (v), and the pressure of the wave at 7=1.6 s moment
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Numerical simulation of wave pattern with variational multiscale method

Liu Xiaogang', Ren Ruichao®, Wang Zhen', Hui Xiaojian', Zhang Peijun’

(1. School of Science, Xijing University, Xi’an 710123, China; 2. School of Mathematics, Northwest University, Xi’an 710127, China)

Abstract: For the wave model, we combine the variational multiscale method with the free surface captured techno-

logy, and decompose various physical quantities of the wave model into “coarse” scale and “fine” scale following

the variational multiscale method, and introduce the stabilization structure to eliminate numerical pseudo oscilla-

tion. Finally, the total variational multiscale equation of coupling “coarse” scale and “fine” scale is solved to simu-

late the water wave oscillating freely in a cycle and wave propagation. The numerical results show that the numeric-

al results is accurate, and the method eliminates the spurious oscillations, and simulate correctly the phenomenon of

periodic changes of water waves oscillating freely and wave propagation.

Key words: wave model; variational multiscale; stabilized methods; free surface
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