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Fig. 1 Schematic of the experimental design
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Tab.1 Test conditions
NO. M/h,  Ap/p, (%) a(cm) a/H  c,(cm/s) .
1 20/60 1.95 3.6 0.045 1691 ’
2 20/60 1.95 4.8 0.060 1691
3 20/60 1.95 7.7 0.096 1691 ’
4 20/60 1.95 8.8 0.110 1691 ’
5 20/60 1.95 11.4 0.143 1691 > 4 4a
6 30/50 1.95 3.73 0.047 18.8 8 ’
7 30/50 1.95 5.5 0.069 18.8 8 >
8 30/50 1.95 6.32 0.079 18.8 8 ,
9 30/50 1.95 8.22 0.103 18.8 8 ,
10 30/50 1.95 12.2 0.153 18.8 8 ,
11 10/70 1.95 4.1 0.051 1293
12 10/70 1.95 6.9 0.086 1293
13 10/70 1.95 8.9 0.110 1293
14 10/70 1.95 13.2 0.165 1293 P iiil i IZZEZEEEEEEE=E=EST I
15 10/70 1.95 14.1 0.176 1293 -
16  20/60 3.21 2.52 0.032 21.62 s R
o
17 20/60 3.21 4.05 0.051 21.62 w
18  20/60 3.21 4.22 0.053 21.62
19  20/60 3.21 461 0058 2162
20 20/60 3.21 5.22 0.065 21.62 —6045 40' : '35 30 25 20
21 20/60 3.21 5.32 0.067 21.62 is
22 20/60 3.21 7.5 0.094 21.62 3
23 20/60 3.21 8.4 0.105 21.62 Fig. 3 Measurement results of the velocity
24 20/60 3.21 10.82  0.135 21.62 waveform for an internal solitary wave
25 20/60 3.21 1262 0.158 21.62
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Fig. 4 Time-series values for the horizontal velocity u and vertical velocity v at the center of the laser view field
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Fig. 5 Profiles for the horizontal velocity induced by internal solitary waves at the trough
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Experimental study on the flow field induced by internal solitary
waves and its influence factors
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Abstract: To study the influence of the flow field induced by internal solitary waves (ISWs) on marine engineering
structures and underwater vehicles, in a large-scale gravity-stratified fluid tank, the velocities of a series of ISWs
created by gravity collapse were measured using particle image velocimetry (PIV) and its wave-induced flow field
and influence factors were quantitatively analyzed. Experimental results show that the PIV technique can realize the
fine measurement for the flow field induced by the large-scale solitary wave in the density-stratified fluid. The di-
rection of the horizontal velocity below the wave profile is opposite to the one in the upper-layer fluid and the
minimum velocity appears at the pycnocline, whereas the horizontal shear is the strongest near the pycnocline. The
vertical flows at the front and rear of the ISWs are the descending and ascending flows, respectively, and achieve
their maximums at a position that is 1/4—1/2 times the wavelength away from the trough. The velocity values at the
same amplitude increase with increasing differences of density and thickness between the upper and lower layers.
Moreover, as the amplitude increases, the flow field structures successively coincide with the description of the

KdV, eKdV, and MCC theoretical models in their applicable ranges.
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