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A Study on Estimation Method of Bubble Distribution from Acoustic Attenuation
(1st Report : Theoretical Research)

by Shinichi Takagawa, Member

Summary

It is very important for cavitation research to grasp beforehand the bubble distribution
condition in media.

The purpose of this study is to realize a real-time indication system of estimated bubble
distribution condition in media using measured acoustic attenuation data.

For this purpose, theoretical studies on the relation between the bubble distribution
condition and the acoustic attenuation and the boundary conditions of the relation were
executed and are shown. The estimation method of the bubble distribution condition from

acoustic attenuation data is also shown and error/fluctuation occurrence mechanics on the
estimation are discussed.
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Fig.1 Attenuation of acoustic
power

2T BOMTERbNS AV -5 TH 2,
cmiﬁ&KV—E%Kiéﬁﬁégmb,ﬁ%ﬁﬁ
HEK%KmAV—ﬁ%m&vO%ﬁﬁx%tf<5&
KIEE D7 — 2B 1, ZEDAY — 12 L) H NS
ﬁ&&ofﬁﬁ?%o:@ﬁ%mlofAV~ﬁi@©
é%%m&%éhétb,A%ﬁ&@uﬁm«mﬁﬂv
~ﬁ#%ﬁ$§&%@m&ofbiﬁo%@t&mﬁﬂ
&*@K7~mﬁﬁ%501hﬂﬁ%ﬁﬁféé(Eg
1 2,

32 SETOWRGIEMES
%@%@oﬁﬁ%@%ﬁmxem¢@%@%ﬁ&%&
%%?6%&K%?5H%m,%ifﬁ%ﬁb%rcx
h®9, sivd T.Brockett®) }3, ML Y M BB AR
a7, DnmRm:@#+af-yaym%ﬁ@g
BESHEROHEH B, KWEHHREYHE L <
%o

Brockett pBBzA#ZITI, BAEOFEES T 28
%ﬁ@ﬁ&ﬁK&&m%ﬁﬁ,ﬁ%ﬁﬁa@%hﬂ)ﬁ

B—je=wvp,[K (1)
@%%ﬂé6:&éﬁb,ﬁ@ﬁﬁ%%&,K.Uhf
BalzBE S 24 0Th 5,

L#LC@J5&%%ﬁEﬁT%6®R,i@®ﬁ%
%ﬁﬁﬁnk%<.ﬁﬁﬁﬁﬁa&m%é%ﬁmmeh
T3, F 7 KEDFEES I LR RS+
%:&%ﬁ%éhfbéﬁ,m&hhfbéﬁﬁﬁ%ﬁ
Tﬁ%%%ﬁbfhé&&ELTEM%Eﬁ#@%%%
IRTuil,

it,&lvm&tismiﬁmxégﬂﬁ%oﬁﬁ
%%Km,%ﬁﬁﬁ,&ﬁﬁﬁ%ﬁﬁ,ﬁ%ﬁﬁﬁéé
B3, Brockett (3EEMHET A ERE LT 5%, FhXE
%ﬁ%ﬁﬁmom1m%ﬁ&tf&ofwéo

APFE T, &mmn®E%%%L@:@;5&K
%&ﬁé%ﬁmkhf,ifﬁ@ﬂﬂ%%ﬁﬁ#éé&
k&%ﬁ@ﬁ£®ﬁﬁiﬁvéém&%t,&m%%o
E%”tﬁ%bfﬁﬁ%ﬁ%ﬁﬁwb,%Lfiﬁﬁi
m%m%ﬁ?%%ém,M@ﬁ%ﬁﬁﬁ%ﬁéﬁﬂﬁ%
ﬁﬁ%%&ﬁ%%%ﬁ&@@%mobfm%?éi&&
T 5,

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

FERTEND

DEMAHIEEHEC BT HHE (518 a

PROGRESSIVE PLANE WAVE

N

Fig.2 Spherical coordinates for deter-
mining the perturbation field of
a bubble

3.3 EBRMFRRENRS

2T, ABTFEEIR X - TKEIED X 5 1EE
TEREFAN, AHEOFRLGBERENED L 5/
RRCHIUERIBERAHESH LT 5 &R LTR L
MDD WTCHANS,

TR ENCETT A FEBEOEERT v e %D &
ThiE, @3 (2) AD L H5rEHLINS
O=0.exp{j(0i—Fkx)} (2)

—FHZooix, KEvhor LTELNE (3) R0
Iiiekbahs (Fig2 £R),
O=Qqexp{jlwt—kx)} =@exp{j(wi—k7cosb)}

=®Byexp(jot) 3] @2m+1)(—7)™ Py (cos0)jm (krr)
m=0

(3)
ZOFEFIC L - TRET 5 K185 6 OEELE O
T, Yosioka & Kawasima™® (3, &KiEsgic 2
T,

D, =0yexp(jot) 3} Am P (cos0)hy®(hyr)
m=0

(4)
KA,

@y =0,exp(jot) go B Pum(cos®)jm(ker) (5)

EFEH L, KIOER (r=a) TEEI WA E KL, »
2 (4), (58) MAREAEEDPEEXFEULIh Dh—
HTBHZ b
0, [0r=0D5[07|;-a, 0,D1=0:P3lr-a (6)
ELT, B Am Bn HRD T B,
DX LTHELIDAEREEDEFE b 1T
p=0.00,/0¢ (7)
THBHDT, (4) XE (7) RRRALT
p=0,C(k,a, cos@exp{j(wi—38)} (8)
wEZHDNE, 0 O,Clka, cosd) HREEARAOE
Ev_Sronfmikild &z,

LichinC, ZOFEVAASHEIFEE THIUL, |
ERBREFFIRE L T2 ER70T 2 ENRTE B, FTEV
NG N LRIERFRTH H 0T s ik Etr
FHETY - BiE ToamERER NS &£, Fig 3 oF
FTILOWHERE VAL ke KIG L TB 42T 50

/

1CAL
B

9=

/

T

I/
s

9=,

DEVIATION
s
-

1073 1072 ‘ 10t 10°
1d

Fig.4 Deviation from spherical
vibration mode
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Fig.5 Resonant bubble radius and
spherical vibration region
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