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Numerical Simulation of Bubble Cloud Cavitation
with a Front-Tracking Method

Guoyi PenG, Seiji SHimizu and Gretar TRYGGVASON

Abstract

Unsteady bubble cloud cavitation phenomenon caused by negative pressure pulse has been treated

numerically by applying a front tracking method. The expanding and contracting behavior of bubble cloud

is evaluated by tracking the motion of all bubble interfaces and the result qualitatively agrees to the

experimental data given by Bremond et al. (Phys. Rev. Lett., 2006). Numerical investigation demonstrates

that: (1) In the collapsing of bubble cloud micro liquid jets toward the inner bubbles are formed while the

outer layer bubbles contract extremely, and then a high impact pressure is released when the inner central

bubble contacts to its minimum. (2) The oscillation of bubble cloud depends upon the void fraction greatly.

In the case of high void fraction, the frequency of cloud oscillation is lower than that of individual bubble

and the decay of the oscillation becomes much slowly also.

Key words : Multiphase flow, Cavitation, Bubble dynamics, Direct numerical simulation
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Fig. 2 Expansion and collapse of a bubble cloud (R;=0.1, R;=0.65, «,= 0.182) responding to a negative pressure pulse:

(a) to (i) flow distributions and the shape of bubbles at a sequence of times

Fig. 3 Comparison of computational result (Upper) and experimental data (Lower, by N. Bremond et al. )
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(b) Impulse pressure caused by bubble collapsing

Fig. 4 Oscillation of bubble radius and impulse pressures

emitted at collapsing of bubble cloud
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Fig. 5 Oscillation of bubble clouds in different size
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Proposal of Random Search PSO and its Evaluation

Yuta TakaHasHI and Toshiya Iwai

Abstract

The particle swarm optimization (PSO) that is an optimization algorism using the swarm intelligence

can search quickly an optimum solution for easy problems. On the other hand, PSO has such a weak point

as to converge early on a local optimum solution for difficult problems. In order to overcome the weak

point many variants of PSO is devised by getting widely searching ability in the search space. In this

study, we propose a variant of PSO by adding random walk particles to ordinary particles of PSO to get

high searching ability. We call the proposed method “random search PSO”. By comparing with results
from PSO, DMS-PSO and the random search PSO, the searching efficacy of the random search PSO is
investigated. As a result, it is found as follows. (i) The random search PSO has better searching efficacy

than PSO. (ii) The random search PSO does not converge on local optimum solutions earlier than both
PSO and DMS-PSO. (iii) DMS-PSO has better searching efficacy for such difficult problems as optimal
problems of functions with the dependence among variables than the random search PSO.

Key words : #%18E, PSO, &H#E{LMHIE,
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A Study about body Image of middle-aged men

- The examination of some factors related to cognitive body image which estimate exercise habits -

Hisashi TANEGASHIMA, Toshiro ENpo, Katsuhiro Kovyama

Abstract

This study clearly showed some differences based on sex about cognitive body image among middle-aged

people and that men tended to have less anxiety about being evaluated by others concerning own weight

and physique.

Secondly, it was considered that drinking habit impeded a sense of satisfaction about own body and also

strengthened a sense of anxiety about being evaluated by others concerning own physique. In other words,

it could be considered that drinking habit had negative influence on body image.

Thirdly it was supposed that men tended to recognize a slender silhouette about own physique through

satisfaction on own physique on a process of making cognitive body image.

Finally there was no factor of body image related to exercise on obese men, but it showed the possibility

that body image of men who have standard proportion related to exercise was linked with stressful feeling

about obesity and satisfaction about own physique, and that satisfaction and subjective certainty about own

physique.

Key words : R7 1 1 A=, HESWPIEARE, YIVIv bFv—bE DENI M X, BEFEEE
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