2016 2017

Liquid Sterilization Using Collapse of Explosive Bubbles
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An underwater shock wave was driven in water containing a stoichiometric
ethylene-oxygen bubbles to study collapse of an explosive bubble and the subsequent shock wave
generation. In addition, an underwater shock wave was driven in water containing air-microbubbles to

study pressure gain. The following results have been obtained. 1) After passage of the underwater
shock wave, the bubble starts to shrink, resulting in explosion just before reaching the minimum
radius. In the bubble rebound phase a shock wave 1Is generated whose strength is about twice that for
the air bubble. 2) The maximum pressure of the shock is inversely proportional to the distance. 3)
The microbubbles generally weaken the incident underwater shock wave, whose waveform changes into a
sharp one. However, it is demonstrated that the microbubble addition makes the peak shock pressure
1.76 times higher than in the case without addition of microbubbles.
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(a) Shrink phase
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