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Fig. 1 Bubble curtain generator
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Fig. 2 Effect of bubble curtain generator in field test
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Fig. 3 Schematic diagram of test arrangement
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1 KRERHHFR
Table 1 Design scheme of field test

Test No. v/(L-min™") n Test No. v/(L-min™") n Test No. v/(L'min™") n
1 0 0 8 90 1 15 30 3
2 0 0 9 30 2 16 30 3
3 30 1 10 30 2 17 60 3
4 30 1 11 60 2 18 60 3
5 60 1 12 60 2 19 90 3
6 60 1 13 90 2 20 90 3
7 90 1 14 90 2

2 RIEERSBIRSF

2.1 HXEXTEIE SRR

SR AE G A PR X T I e ) D SR S, B eI T R MR S LI IR . B FIRR A K
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Fig. 4 Time histories of shock wave pressure in blank control group
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Fig. 5 Time histories of shock wave pressure with air supply volume of 30, 60 and 90 L/min
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Table 2 Peak pressure of underwater explosion shock wave under different layers of bubble curtains

n=1 n=2 n=3
v/(L-min™") — — —
p/MPa Pi/MPa Al% Pp/MPa Pn/MPa Al% Pn/MPa Pm/MPa Al%
2.069 0.931 0.831
30 2.030 49.67 0.938 76.74 0.851 78.90
1.991 0.944 0.870
1.547 0.842 0.633
60 1.524 62.21 0.822 79.62 0.657 83.71
1.501 0.801 0.681
0.760 0.655 0.390
90 0.778 80.71 0.670 83.39 0.391 90.30
0.796 0.684 0.392
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Fig. 6 Time histories of shock wave pressure under different layers of bubble curtains with the air supply volume of 30 L/min
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Abstract: The bubble curtain can effectively weaken the influence of underwater shock wave on the
surrounding environment. In order to investigate the synergistic effect of air supply volume and bubble
curtain layer on the shock wave attenuation of underwater explosion, underwater explosion tests with one
layer, two layers and three layers were designed under the air supply volume of 30, 60, and 90 L/min,
respectively. The results show that the attenuance of bubble curtain increases with the increase of air supply
volume and layer number. When the air supply is small (such as 30, 60 L/min), with the increase of the
number of bubble curtain layers, the attenuation efficiency of the peak pressure between adjacent layers
becomes worse; when the air supply is large (such as 90 L/min), with the increase of the number of bubble
curtain layers, the attenuation efficiency of the peak pressure between adjacent layers becomes better.
Combined with the economic benefits of the actual project and the complex underwater environment
problems to analyze the attenuation effect of the bubble curtain, it was determined that the two-layer bubble
curtain with the air supply rate of 30 L/min was the optimal attenuation scheme, which provides reference
and new ideas for related practical engineering problems.
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