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Calculative method for volume changing rate of rising
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Abstract: The volume changing rate of rising bubble in water is the research foundation of
auto-dissolve bubble curtain for warship and the other fields. A new calculative method about
volume changing rate of rising bubble in water which is based on image parameters was put for-
ward. Its special mathematic model was set up on the basis of the theory analysis. And the meth-
od to obtain the parameters of serial images of rising bubble in water was studied and it is based
on photography. Then the volume changing rate of rising bubble in water can be calculated by the
mathematic model. The feasibility of the method was also validated by a corresponding experi-

ment.
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function Test_Image()

cle

clear

ima_date=imread (XXX. bmp");// * £ A B
X x//

ima_date=RGB2GRAY (ima_date);// * ¥ %
BEBREBENIKERR «//

imshow(ima_date);// * 3T JF B g » //

[m,n]=size(ima_date) ;// * FBUKE BB .
R ERRE N »//

ima_date_dark=0;// * 1M WBHRER 0% //

forz=1.m// * BIFT % //

for y=1:n//* WH 5| » //
if (ima_date(x, y)<<255)/, x ¥ W%

BERETNAG *//

ima_date_dark=ima_date_dark+1;// * i &R
A8 m1x//

end
end

end

b=ima_date_dark// * BRBEEENTE(n ) % //
1.3 HMEEIMET
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S, = xR = n, X 0. 264’ eV
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R, = 0.264 /"?’ (2)
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Fig. 1 Sketch of the system
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Fig.2 Image of gas bubble
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(a) HAESNH 1

(b) BESHE?2

H3 #EHENELRER
Fig.3  Projection of gas bubble

(a) il D, (b) W& D,
4 MERBMERRIR
Fig,4 Measuring the outer diameter of glass pipe
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Table 1 Parameters of the gas bubble

EHAEL BHEE BN MREBE KRELER
M2 /mm ShiE/mm BREATE /s /(mmdes )

13,20 664
) 1.7 .
zso 576 9 20,99

2.3 TRERSWELR

MFEL1AA, i SO, SEFEMSHHERE
HHRH 20.9mm® /s, X—-FEREFGHERARFT
=%, THEFU—FERIRR MU LSHEHA,
ERBRE - RABMEAGEN SO, K&K, Bd@EF
BAEHEMTRBHEAREAR, BSRIFTER
BHSEARTARATHE. ST HEENE. R
SRR

(D) ®HEEN SmL 1 20mL HHEHFIH XL,
B - FEWNZ24 9K 12, 5mm,.18. 5mm, i+ B HEH
ERSBH S; =122. 66mm?*, Sy, = 268. 67mm?, JHy
BFnEf TEMHEEHSNEER  ARE
HSBWAAEMIBRERTHS KR, RECEE
BHSER, A ETUERH X ERSBEBRHE
Ba51%9% 5. 8mL 1 24mL,

(2) WES R HMHmHE SO, &K, EEH L —
3% S L R IR R R R ET RS, R T
Bt ISR A 2 4 B N B KA B ZE 5
20 MR ZI(h FrEp Kb LBARENRRK, B
B RAE G 8 P I R LA R R W EAE R
FEOLEIREN K, H A SR B % 2 B O R
SR .

5

B MFHER S SmL HE45 5, MATHER
BB RS R 5. 0omL, BB 129s, B L S HE A&
AL E K (5. 8—5) X 1000/129=6. 20(mm®/s) ; %}
FHAR 24mL 5188, WA TR & R R R S
7 20mL, BT 93s, B SRR R LR (24
—20) X 1000/93=43. 01(mm®/s),

@) FAZITBARM, A PRBHEEAK]
F2WETLEB r=3.64mm.r; =3. 31mm, F R F&
BREZTAEAR S=4r/ A8 S, =166. 41mm’.S,
=137. 61mm?,

HETF AT fH LR E L BT T& 2.

%2 GRTHEMLR

Table 2 Comparison of volume variation rate

HR SmL kSt 2 M 20mL S8R
9 4% fok 1 B/ mm? 122, 66 166. 41 268, 67
HBRELRE/ (mm® -s™!) 6,20 20. 99 43.01

M2 PE 2.4 FIFEF A, SEHEREBRE
ESKEMERMEATER., BER2 PF 2
FHETH, P REmBRKA/N166. 41mm>) - FH
T 5 28 5 80 B Br B9 S04 A AR 122, 66mm®
1 268, 67mm” Z J&] , W 3L Xt R Y 4 FRL AR 1 2R 4 B O
YUAFoFZA, BR.BFE 3THEE 20.99 IE
H4F 6. 20 #1 43. 01 Z 18,3+ H 20. 99mm*/s X —
¥ES5H 6.20mm®/s fl 43. 01mm® /s T N ES F]
MR RAEIL R 17, 23mm’ /s RIABEEM .

g R R, X EREHKS EASEEREL
RATLLANRAHM, X AT A ABERIHEAR
SRR MAEK P LA B R R L R RATITHY

3 SRIF

KPSMHAEREAEREAHBRMIBOR
HLHES LR AR AN ERER. XFREFR
ATABRIK P TS B AL B R 4
AR CHTHBE T HNL R B S K, TR FE
EHEEX —EMUEME. b TFRARFET &
R, L= E M SRR KL, BT S
WAERTAENRAENERSSE, Bt TR L
B, B HRAR SRR KR R B
B MR R% R T R B0 W %5 & IR, R 75 )5 42
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