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Correlation characteristic of interfacial motion of isolated single rising bubble
and its surrounding liquid ,
(Fundamental Study on GLAD System, Phase 1)
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The interrelation between the liquid motion in the vicinity of a zigzag rising bubble and the interfacial
motion of it in rest water has been investigated experimentally. The interfacial motion and surrounding liquid
motion were measured by illumination imaging technique and PIV measurement, respectively. We discussed
the asymmetric vorticity field of surrounding liquid and bubble shape deformation. As a result, it was
confirmed that the curvature of outside at the inversion point was larger than that of inside, the vorticity of
outside at the inversion point was also larger than that of inside, and these two parameters periodically
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fluctuate and have close correlation.
1. 8

HIBRIB B L DO EREAMD—Dic, HAV 7 FEEFH
LT CO,ZHBICEHET % GLAD Y A7 LONH 3. GLAD
VAT LTIREBKOBELEZIIFT 5125, CO, KIEDE
RHEZIT RBERDHS. BRI ARELDAr—)
IKE->TW3Zeh5, FTEEERAEHESIISEL B

MOMBBEOR H =X LERAT 5 LCEETSH 2 0,

AHIETE, KGEFEDRFHISREIREES X CIERH

HZHT 3B EESHICBI ZHETHBICOVTHRLS.

BILFRETE D YT FREEHT 3 E-KAPH AN SR
L, CCD A ASh oIk, U TABRINEEIINF

ERFUEET(PIV)Z VY, KRR % FIRHC ATRIEERIT 5.

2. REBEBHLURE

KREEBOBISZR 1ITRT. 7 7V )VBIER KR 150
X150X300mm’ TH b, BB LizA A ke, &
T 270mm X THY . KEEHREICAZE 0.4mm, X
AE12° OFNHEREL, HALV U HF—hEb—EFEH
BLU—ERBOMESZEAT 3. EHEHHED, DI,
K2PHERTH-DTENFHENS. CONHBERICE
WX, RIKE0 EFEEIC X - THE S N3 EEs N
TaCHEGRL, ZORMOEBEEHAT I LN TES.
AZBTTE, xz PEICBWTY VY VHE, hcER
5 yz FHETERPEZE L. FlHEINE—
Kuald, BREMEE 2.56mm OFFEEAEER, KaLA/
WAE 729, TERXZAE 0877 ZBEL T35,

AHETE, DUV LREHTITEOBRER LD
Gt EORBEOHEES ZFRICAIHRIET 3. F0k5,
L — P FER M E(LIF:Laser Induced Fluorescence) & Bifa
LED I X 2 REEBEMOZISH Lz, KuORHES%
RBABIHIC, YV ITROFKE LED(660nm)ic & b BBE X
N-KYAEGRE, CCD 4 X F(1024x1024pixel’) 2 HWTHR
L. BohiEfLS, TIWOELEE, ¥E, FL
THRBEEZEDTIENNG A—2—ERDB. T, RETE
ENrbRKAEASCBI3Ty YOMRNEHREINS.

SUEEROEIL L FREC, Nd:YAG L—¥—» 53—k
ROV E N, AR N L—9 TH B HEHTF
(ERKE 542nm, BHFEE STonm)BENT 3. BEREE
IC7 PLEREICE Y, BEEOKIERELLEZET «
WRICE>TRETE, JIGEFEOREEGEREZ S &
WAgEL 3. COMRIEN L—VDADOEKIE, PIV A
CCD #1 X5(1000x1016pixel’) TR X, MEOHEEY
T3V XL & > CREBERES 5.

B, EHEHZAVESHAER, Ko REE
LTHVEBRENMEONSO. BREMEZHEELELT, &
AV LERTTS. KiE0LR#E Eic L ——-RiEdt
VYEZREL, SIEOEEBECBY 3% EREES B X
UHABREHEESZEZ 3. Bl Y DESZHAO MY
H—=e$3LT, ZEDCCD #XS, LED BB LT
Nd:YAG L—¥'—%FAT R e N TE 5. ety
BEFRRE LT, IV TEHOETHRNEDZRIID
A RE(z=45.6mm)» 5, FH_OEAEK(=81.0mm)F
TORXMEZ, 1ms ORE TRIEERE X CHiEES O F R
FHE x-z FEICHLTITS. F0%, SIS TEE 100
&5 DRMEEITOFENEZ T .
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Fig. 1 Schematic of experimental setup
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3. RBERBLUER
3.1 KAaoRmESR

X 2(a), (b), (DICZNTN, AL EZERICB I 2K E
DO, BXUKERETERITILENZEERIY D
HREZRT. BROOEMAHGETREAERL Y VOMEBOE
8, XoUKZDENEHLIDEREN. —F, 20X
BAEMHEIC BT, BICEBINKEL 53T EHNHER
Tha. ThY 7V 5 EREEONRAITIE, ARNCHEAN
THROEH, HENRICKEVWCEEZEKRLTVS. &7,
FE—AOBEEMRIKEZIRBICBNT, EZOEMAT
NUCET 22y VOMBEHNRENT LLHEIETE,
HEASODREMBEHOERLIV—BERLTVWS. UL
DT ML, JIADAmMEERIIERIENHTH 5.

3.2 AHEBEHOREST

K 3 e K3 LRIE EIcH 3 PA(z=46.25), PB(z=48.61),
PC(z=50.99), PD(z=57.13), PE(z=68.89), PF(z=73.11)D%& I
B 2BREBEOLEEENY MIVERAIT, PEBES G
ZERTT. RYIOEMMNATSH S PAPBBIUPCT
i, JEBHKOAEHOMESALNEHE, HeblickElk
S>TW3. E5ic, ZABREHD ORZVIBOKHHHE
FEINB. MERSDOHEICAIET S PD, PE T, KiED
FRICHEVEEBROEMOBENERICHRTAEL &
3. [EDOHIYy IS, REKRRNEVBZRHLT
WABRRFHNRONS. T UTEZDOZEMMPF Tl PA, PB
BXU PC TRONKEBESHROER & XM, SEER
DEMTEYREVBESFEZRLTVS. ThHDHR
kb, VP FEHOTREICBO T, SEBERONET
BARKCEXRTHRENAKELS DY, [Eo L EHckE
KEErE5E23LEZLNS.

3.3 KAoRmERES L UREHREEEROEEY

X 2(c), ()XX 4 ICEENB L%, [EBRROELR
BT ARBEDHEBICBNT, BESHFOEBELEEZRL
TWVW5., KEIARIOERMRICELT S L, NMIICEHT 3
BEEAOBENETBAELZE L, TOREHIOHEN
BAEZRS. E_OLMMICHNS PREATE, EHLT
v DOMBEEFNAEL 2D, MEREGRE BIHEME
HERTH, BCEBRBERCBVLTREORENZ L.
FLTHE_OZEERKED L, BIUOER LKL 2E
M, b EfTHENMEAEZ LD, ZORTIEDOERT
v Y OBRNEAERZRT.

DYV Y LREBT A5, ROBERICEET S E
T, SEEHZKFIHEES LL, RHHIICET 3K
HIvYOHRBEAREISELHILS. ThiARC, XA
BEDOWERIREL, BRESHOIENHENEZ L kol
B, KAV Iyr—yarvikEeiy, SRR
mAkyixsd. FLT, WAEOERHICXLEREH & IEHD
HRCKAMEEZ LR TS, DX RBEEZEREDER
LK T, VIV LREHERDUIETVS L
BEbhs.

4. §E

AWETE, BE—FRKEOREEE & FOFMEOHE
EHE 2 RRFHET % C & T, EAIENFRR SO A HES,
SECHFEEI NI AEEHEEE, BXUThLOBEAETH
PRI SAORMENCOVWTIREGRL Yy Y DIE,
wHEHC OV TRFRBERORELZEH L. TOHEN
Mo, WEOHEEB X UKEOE.EENC IO EREN
HBLEIONS. S, BRFYESTMRE THIKRBERX
TTEHRIEZERT B LT, X hERLERIZITY, EAHE
B SO E LA HENREINENH B LEZITVS.
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Fig. 2 Curvature of bubble shape and distribution of vorticity
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Fig. 3 Profile of normalized vector of averaged velocity
and contour of averaged vorticity
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Fig. 4 Definition of two circles to average vorticity locally
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