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Tab.1 Setting of amplitude for the numerical simulation

a(cm) 4.060 5.877 7.378 8.108 R
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Fig.4 Comparison in shape of the waves generated between numerical simulation (red lines) and experiment (black lines) in different
amplitudes
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Fig.5 Comparison in horizontal velocity magnitude induced by generated internal solitary waves between numerical simulation
(red lines) and experiment (black lines) at different depth
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Tab.2 The maximum horizontal velocity induced by internal
solitary waves

y=5cm
y=-24cm

(cm/s)

(cm/s)

4.00
-1.24

5.30
-1.94

6.42
-2.59

6.95
-2.85
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Fig.6 Profiles of magnitude of the horizontal velocity induced by internal solitary waves
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A NUMERICAL SIMULATION ON FLOW FIELD INDUCED BY
INTERNAL SOLITARY WAVES
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Abstract Based on KdV and mKdV theories, we simulated internal solitary waves generated in flat slapping piston
wave-making technology with software Fluent. We then verified the the flow characteristics against experimental data. The
results show that the wave-induced horizontal velocities are opposite in direction between upper and lower layers of fluid,
showing a trend of going up first, reaching the maximum when passing the trough of the internal wave, and then going
down. Across the trough, the wave-induced velocities in vertical distribution in upper layer did not change remarkably; and
they decayed slightly in the lower layer. A transitional zone was observed between the interface of the two layers and the
wave trough surface, in which the wave-induced velocities weakened obviously. With the increase in amplitude of internal
solitary wave, the range of the transitional zone increased too.
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