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A Method of Estimating Bubble Nuclei Distribution

by Naoyuki Take, Member Hiroharu Kato, Member

Summary

" This paper introduces a newly devised method of estimating the nuclei distribution in a cavi-
tation tunnel. Applying this method, which requires no particular equipment, the nuclei
distribution can be estimated by measuring the bubble cavity distribution on a test body in
the test section of the tunnel. By the method the distribution of nuclei can be measured
fairly accurately for larger nuclei which have major influence on the bubble cavity distribu-
tion, although the accuracy becomes poorer for smaller nuclei.

The nuclei distribution was estimated by applying this method to photographes of bubble
cavities on hemispherical and ITTC headforms tested in a cavitation tunnel at University of
Tokyo. There was no direct measuring device at hand, so the estimated distributions at
three different conditions were compared each other and it was found that this method was

promising for rough estimation of nuclei.
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Fig.1 Hemispherical axisymmetric body
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Fig.2 Equilibrium of a bubble

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

26

HABMFERRIE $148 5

“Cppnin=0-768

131t 1 1
678910

r

Lot 1t §
20 30 4050 100 200

0 L I
13 2

L4
3 4 5
o tum
~0.2}1

-0.4 L

Fig. 3 Relation between bubble nucleus radius and

its critical cavitation number (Cppyin=—
" 0.768, Vo=10m/s)
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Fig. 4 Calculated pressure distribution on hemisp-
herical body (without wall effect); by Hess
& Smith method
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Fig.5 Mesh division of flow field
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Fig.7 Axisymmetric bubble near solid wall
and its image
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15 0.46 0.46 0.43 0.04 —— —_—

10 0.27 0.27 0.03 — — JE—

ol L A= 0 0.524 —1.676 | (22)
¥ (nm) . 0 0 0. 308
Fig.13 Relation between initial bubble 4.3 R O £ &
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Table 2 Calculated values of M;(R,)
Fi(mm)
R, .
(um) s I Is
0.28%0.54 0.5470.71 | 0.71~0.91
100 420.555 346.413 293.634
sec sec sec

70 409.245 307.457 177.605
50 493.021 254.678 0

30 292.796 161.268 0

20 315.416 0 0

15 239.599 0 0

10 0 0 0
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Fig.15 Comparison of measured bubble nuclei

distribution
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