6 R TERFHMPR

WHFEALEL #5507 (2014)

PHZERINIZ B8 1T D /K R TR O 22BN B9 D 5

fahe 5, B T

Study on Behavior of Underwater Shock Wave in Enclosed Vessel

Hiroshi FUKUOKA, Yusuke SEKI

We are developing a food processing system by using the underwater shock wave. The effect of a underwater shock wave

on the pressure in the vessel is the important factor for the food processing system. The purpose of this study is to research the

behavior of the underwater shock wave in the enclosed vessel to investigate the influence of the contour and volume of the

vessel. Moreover, we reserch the effect of silicone tube set in the vessel on the pressure genereted by underwater shock wave.

In this research, we used the elliptical shape for the vessel and the explosive was used to generate the shock wave. Numerical

calculations were carried out by using LS-DYNA. To investigate the effect of the contour of the elliptical vessel, the ratio of

the length of the major axis to minor axis of the elliptical and elliptical volume were changed. And we make the numerical

calculation model that have a silicone tube to investigated the effect of the silicone tube on the underwater shock wave. As a

result, the underwater shock wave generated at the first focal point of the elliptical vessel was converged at the second focal

point. At the same time, the pressure was increased by the converged underwater shock wave at the focal point in the all

elliptical vessels. The peak of the pressure at the focal point was determined by the contour and the volume of the elliptical

vessel and thickness of the silicone tube.
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Fig.1 Manufacturing equipment of rice powder
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Tablel Parameters of Mie-Griineisen equation of state for water
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Table2 Parameters of JWL equation of state for SEP
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Fig.2 Numerical calculation model
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Table3 Parameters for silicone tube and rice

E [MPa] v p [kg/m’]
Silicone tube 4.960 0.4500 1230
Rice 123.8 0.3900 1558
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Fig.4 Pressure contours for D,/D, = 1.05
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Fig.5 Pressure contours for D;/D;=1.59
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Fig.6 Pressure variations at each focal point
for D,;/D;=1.05 and 1.59
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Fig.7 Relation between pressure and D,/D; at focal point
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Fig.9 Pressure coutours for model added silicone tube
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