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Study on a new removal technique of creatures stuck to the bottom of a ship using
underwater shock waves

Abe, Akihisa

3,100,000

In the present study, methods of continuous producing of strong pressure waves in
water are examined to develop a fundamental technology for removing marine creatures from hull.
Underwater shock waves can be generated by collision of silicone film against water surface using a shock
wave discharged from a high-pressure gas driven generator. The results suggest that there is a
ﬁossibility of economic shock wave production, however it is hard to get strong pressures. On the other

and, underwater shock waves are obtained from self-collapse of small cavitation bubbles generated using
a cavitation nozzle. It is found that this method can make up underwater shock waves easily and
effectively, so there is an applicable possibility of removing marine creatures from hull.
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(a) Propagation of a shock wave into a silicone
tube in water
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(b) Underwater shock wave generation by rapid
expansion of the silicone tube

Fig.1 Schematic diagram of an underwater shock
wave generation using a silicone tube
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(a) Propagation of a shock wave into an acrylic
pipe provided with a silicone film
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(b) Underwater shock wave generation using
rapid deformation of the silicone film

Fig.2 Conceptual diagram of a shock wave
converter using a silicone film
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Fig.3 Schematic diagram of experimental setup
for cavitation jet observation
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Fig.4 Schlieren images of a moving shadow along
the outer surface of the silicone tube
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Fig.5 Schlieren images of a moving shadow along
the outer surface of the silicone tube into which
an aluminum bar is inserted
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Fig.6 Schlieren images of underwater shock waves
generated by impingement of a silicone film on
water surface
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Fig.7 Schlieren images of cavitation jet and
rebound underwater shock waves
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Fig.8 Relationship between number of shock

wave generation and distance from the nozzle
exit: nozzle diameter is 1.0 mm
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Fig.9 Relationship between number of shock
wave generation and distance from the nozzle
exit: nozzle diameter is 1.5 mm
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