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Study on the generation and transport of bubble cluster by a vortex ring
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A study searching for the generation and transport of a bubble cluster by a
vortex ring is carried out. A vortex ring is launched vertically upward into a water tank by
discharging the water from a cylinder mounted at the bottom of the tank with a piston. Air bubbles
are injected into the vortex ring from a needle attached to the cylinder outlet. The cylinder inner
diameter and the piston stroke are 42.5 mm and 100 mm, respectively. The mean diameter of the
bubbles is 3.4 mm. When the strength of the vortex ring is large than a critical value, the bubbles
are entrained in the vortex core and form a cluster. The entrained bubbles are successfully
transported by the convection of the vortex ring. The convection velocity of the vortex ring is
scarcely affected by the entrained bubbles, but the radius is enlarged slightly.



B X C—19. F—19—1, Z—19 (U@

1. BRSO 5

AR F R OER 2 AAEICHIE CENE, BAVIGHERA MG, <1, g%
EoO TR ZAIRL L, FroNzE £ Tk TE UL, (LRGSR EVOHIE 72 SICiEH T
L. ek, SKILEESOFIENITE TR CIERR 2R T 2 FIESRESN T DD, K[idDE
BICHFIN SV, EFEERICIIRMETHD. —F, U U Z SRR BRI E
% &V RO T 2o Ll AR AET S KTATIRE O SO REICE T T DR S D T2,
BRI DRIRL & %, T2bbRIAIDO N R U 7 ZAREICT A LD EEZ HND.
IR EFEDE RN ST RETH 5.

2. WSRO BEM

AT DOEALBENT, Bz AW EIao Ny R v Z iR T2 ThY, LT
D 3WHIZERIND.

(1) il O H O ffESh I X 5 K73 ORISR D[R E

(2)  IHEROF B OPREESNC X D RIBBlOEESE D[R E

3. WD ik

FEERIEEOMIEZ X 1 IZRT. ST 7 UV 7 OREPRIZC ) XL ERA R Un
572 AR ATIEEARB SN TWS. Y U HANOKEEZ R AZL VT Z 21280,
w22 v 7 NICHHHH S 3, ShiE EFICH R REE CBiT 5. M ETE, ACY—RE—X
W LI ATA ZIC kD, M EFA Fe—27 L0013 100 m, >V 2 OWNEDO 1% 42.5 mm T
b5, VU AHOOIMIEIZIE, KIEEKPITEATL2OOME (NEE 0.26 mm) 23FEEE
SNTWD., ZOKIEEANBFIZV Y VIR SN TWS., 77Uy o EiFicky, v
VUNDEZTNENE LS, [IEBRZ o ITNICEAEND. ZoMEFIc ERRoRT A
ANMANHND.

A RO (ORBIE L EK 2 18T, 22T, AXERTkEE = t(g/n)Vh) TH Y
VIZIKOERETH S, WEDOEREIIEETHY, A M N—EEETH L LT 5 5K
DHER SN TWD, 7z, MENOMGE SN L 2EKROTE §,1%, €/ (LD7) = 0.55X10° Th
D, KIAELRIE, 3.2 mm Thotx.

300 | Bubble injection tube
. o /
Water — @'r
Air bubble
o Vortex rin, °
S JECT LR =0,
“ L JEEAC) 3 Bubble injection needle
0 i |
v.4
T = 20000
Top dead center § \c
(=46) o ~
Q
10000~
Cylinder — 1
2
Z /
e . o A B R NP e S e L e e G
Ol Piston 2.5 % 00 5 10 " 15
T Slider I
1 FBRAEE OB B2 B A RO 2L
4. WFFERCR

9, IR A& K HH U7z & & OFRE e N O K O EE A 2 JIE LT, e
PAZXKFT 27 o o TR ZFRE Lz, K31, W8 Y oofiz 7. ZIXIEHE
THY, DAITEEEMNICIEE A CKE LRV, BIICE D Wm0 (biE, b T/hEn
Lo LHEREND.

X 40, L SAO R LERE T, 6 SOEKRICEEICEBIT AR TH Y, EEiE
WKMEBREFCRIBE L CTH D, tx < 5.19 OEBELHD X D1, HEASNIZTXTOREMN
MBS AEND. IMRIRE NI EZATIESITE V. t = 10 TiX, WL bk
I KIAD I S ERHICEENLT 5. Z0%I%, wimo BRI TR 2 K0T B i /s
V. RIS OAIRK & s LT B,



3 IREZIE I O 7K O JE 53 AT

(d) r*=10 (e) 1*=16.5 () 1*=21.9

4 i & I8 o I ERER

TN CAET 2RI OEE n Z2RE L, AN 2, (2T 528 b2 /R TER 5D X H I
25, 72120, HEASNTE TR TORILOMEEL n \ 2k D n/ny DR L TH D, HEASNIZA
DK 80%)NMERICEAEN, TV A EE DO 5 ELL O Z#E SN TWS. KJasio

AR L E DR K <ATbHL TV S,

6 1%, AN z, ORFRIZ L Z R 3. 72720, KTAD R ERIEK IS S 7 il o s

REHLTHD. BRI KIZT I

HEEAER BN, BALITTREE & 2B

THIEMD, KIBSLORBIRK & Bk fE D IR TRE OB IT 0 2 LAV L.

1 :
OIS/K}W
06}
= !
S04 3!
£

§\

2|

gy ¢ 4 5 B

0 2 4 ;S

5 N OKIEOMEE DAL

2, /Dy
[ [ 3] N N
T T
.$.
&
&
4
+
{p
o+
g5
EE ‘
g <
S o
=5
o
o




(Degawa Tomohiro)

(80402551)

(13901)




