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Investigation of Generation and Collapse Processes of Cavitation Bubble Induced by Snapping Shrimp in
Comparison with Comparable Processes by Femtosecond Laser Irradiation

Hiroshi FUKUOKA, Masaya YAMAMOTO

This paper studies a simulation method for reproducing cavitation. In addition, we examined the influence that provided
to cavitation by initial radius of cavitation bubble and initial pressure. The fundamental equations are the compressible
Navier-Stokes equations. The interaction of the liquid and gas is handled with the Volume of Fluid method. Initial
conditions were set up maximum radius and pressure based. The result was on the order of agreement with the recent
results drawn from studies of Rayleigh-Plesset equation. Increasing initial radius increased radius of bubble at expanded
time. And increasing initial pressure, radius of bubble shows very little changed.
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Fig.1 Flow field for computation
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Fig.2 Bubble collapse evolution; comparison between Rayleigh-
Plesset solution and calculation result
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Fig.3 Air volume fraction for P;,;, = 6801Pa and r;,;; = 10pum
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Fig.4 Relation between radius and time for P;,;; = 6801Pa and r;;
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Fig.5 Relation between radius and time for P;,; = 6900Pa

@® ripii = 20um
® ri;=35um
B i = 50pm
()
(o)

First contraction
First expansion

50 F—— R e B S Es
e
0o

A0 [

= 5 - ©
] e
2
e} ! | | |

ol e B
s .

(O M—— i St S —  ——
0 2000 4000 6000

Pressure[Pa]

Fig.6 Relation between radius and pressure for r;,;; = 20pum,
35um and 50pum
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