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3D-PTV Measurement of Bubbly Flows in a Micro-channel Using X-ray Stereo-Imaging Technique
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TR OBEE  (330) : Multiphase flows in a micro-channel have been interested with
relation to application of heat transfer, chemical reaction and mixing. In the case of
gas-liquid multiphase flow, most researches are associated with slug flows. And study
on dispersed bubble flow is scarcely found. Experimental study of the micro-scale flows
1s not easy, and 3D measurement of such flows is further difficult. In this study, in
order to investigate such flows, a new experimental technique has been developed and
applied to the micro-scale bubbly flows.

SR
(A 1)
PR iR &
2010 4 1,900, 000 570, 000 2,470, 000
2011 £ 800, 000 240, 000 1, 040, 000
2012 4% 700, 000 210, 000 910, 000
il
EE
Rt 3,400,000 1,020,000 4,420,000

Mgy e - L5
BHFEDOSFL - fH - H T5 - RINT
F—U— R B, XHBP IV

1. AFZEBRAA 4 A DY 5

RIFFIEI~A 70T v o 2 TRBIT D
TOEEEAT & B (KIEdH 5 I NK
) DA, DE LA RBSROERFNE1T
FZEEAME LTWD. KIARNOFRENER

L DOEBRIFIZIZONTUTTFRORINE S D
WFgE(1, 20 Ry LR I RE S T
B8, OB EBIGIIE B LIZiitd
~ 7 BRI A TH D, ko~
A7 uF ¥ FVRNERND SR ATED



WD <IXT T ZWINA T T ifi &> T

W5,

v A7 aF xR NDO~A 7 a T I

O TR S LTV Ry, 2009

F2HICHRENTBETIIEWS T TS

AR ICEE D > TWVWDH Z Ly

NoD.

—7i, A7 uF ¥ RVHOBEMRIZE L

T 2 AR DIR G B Z 2 DS B,

S TN FAET D3, RO 3 I E)

B9 2 ERAAFZEIL H F 0 IThiL TR

V. 200 8FIZA XY T CHIESLZ

Micro-fluidics (2T 5 2 AR Y U ATiEE~

A 7 mF v TV ORI O BE T,

1) Two-Phase flows in Microsystems, 2)

Microdroplets management, 3)

Micromixing, 4) Microflow Visualization

and Measurements 72 &0 b E w7 ANZE

FTonTns.

(1) Serizawa, A., Feng, Z., and Kawara,

Z., 2002, Two-Phase Flow in micro-
channels, Exp. Therm. Fluid Sci., 26
(6-7), 703-714.

(2) Kawaji, M., Mori, K., and Bolintineanu,
D., 2005, The effects of inlet geometry
on gas-liquid two-phase flow in
microchannels, Keynote paper No.
ICMM2005-146087, Proc. ICMM-2005,
ASME 3rd Intl. Conf. on Microchannels
and Minichannels, June 13-15, 2005.

2. WHEOHEM
AWFFEIIAT VA XMP TV HEHRZFIHL
T~vA 7 aF xRV EHRNLDIRBHTED 3
WILIEE AT & B O ZF B 2D Z &
ZHIE LTS,

(1) =47 aF xRV NOKIRIRHGTED
WE A A2 3WIT P TVEIT 5 7= DI H
EE LR LB X BRI AT L
AR & O e iE S PR I NG 8 I
BWTERT 5.

(2) ~47aF xRV ACHHT~A 71
NI NOAERRIEDRFE. X2 L7z b
L—HOBE. AT LA P TVF—ZUHY
7 DER.

(3) ~A 7 a T4 L=RiR A
DOD~A7uFa—T7NENEFIxSRE L
T, EESA, DO NH, 3 SRR
ExFHIT 5.

3. WD kL

AT TIE Y XARIZ LD AT VA HEiR
R & 3IRIt~A 7 v P TV OH{GE
WRETEAELE YA 7 aF v o RL
(23 D RIRIRABTE O 4y B D268 (2[5
fi, BWEE, AR L) ZEFHHLCHMEZHS
MIZTHTFETH-T-.

EEEIZIZ, WL OO TEINOHRFIZ X
o THIZERHE] (BRIZA 7Y 2 —)L) [T
EHRAZRERLS SN, BROBEIZATY
U8 (e BRbtis) (TGS L7 iR
FAIRENT | PIFEEOEBREITZ IR -T2
L ThDH, FIUEST, XKiEHEI LAY
SRDHZXTNT LT ) AZVEIRETE
7oL Tpo iz, WHEE IS e Esk ¥
HEBREZEEL., 7 URAZILVEFRT L, L
L, REBROTIE S H8ITfik /S ks L
TEBREER CE < e,

ZDORER, FEBr A i T X 72 DITRAAEEZ

1720 CThote, EBRIESE OB IIBEAD
3T E O THIET — L ORERKIC b 2
T, WU ES RSB 5 EBRER D
LD LT, AR TTE LERIL
NEIIZIE— R £ T & 7=,

(1)  &OIC, XeoE L TRLESED
SO RUE & TRAR BT 0> F2BR 5 [ oD Y 23
% . IRAHIE O SR B 13U X R 0 R =
ICRE LT E—hay ha—LE =
B EARECERTE 202 8ET S,
(2)  F& U THNTICE L7z i ofse
i ERE L e N oI THRERIC~ A 7 1
F ¥ RN ERE T D.

(3) FHUEERIZ 3 I P T V O TFIE THET
T BN, ZOFHHREEXE G O- 258 < AKTF
T 5O THEBEOEE R LD DI, KR
DR, FEFMIFOLBIZEDS.

(4) KRR _FFRICB DI ER OREE &
Ze M3 OBfR, kO ~TE & 22/ A D
BAGR & GHAIT 2. WEhEE &S ESAAILP T
V G 5.

4. WFFERRE

(1) AT vA X ol-vlz, 71V
T ) AN E AT T D HEHEX
MAEER L, BEEXBICL AT LA ET
A g & R T 72,

(2) HIEBENTO~A 7 K Is Bk o £k,
WO SRR D LR T v o R—N T~ A
saF a—TNIZ~A 7 oKD NER &
T D HikEEBRR Lz,
K1ixMENEZREIT5~4 7 axiydd A
TLAA TR0 T T T EE,




(3) ~AM 7 uFa—THNO_FMAEOAT L
F X E G DR,

HTNFG g Y AXNVERNTREXTS
WS E XM AR TE TN, EOEETIEX
PG MN BT DBIEN A Lz, ZoRE
AR L CHI el AR TE 5 L 91
Totz, X212k LimEg s 27,

(4) PIVEHNZ#E L7 P L—HDBE
XHCHRICiRE 5P T VAL

—VOFMERG Lz, 77 AF v 7 RO
B I X B RABRIC 2 D, RZEH T AEK
SLEEa—T 4V TRIT, VT ARSI EN
WLTW5D,

M2 SRy iiio AT LA X E#

(4) PIVEHANZ#E L7Z b L—Y DEE
XA CHBRICIRE TP T VEHIANL
—Y O ERF Lz, 77 AF v 7RO
B I X BN RHBRIC 2 D, RZEH T REK
SLEEa—T 4V TRIF, VT AR EN
WLTW5D,

(5) ~A 7 v _"TURI O EFHH
HENDO~A 7 a XTSI E AT L
A CE T, X 3ITFHI L7 RTa O
7 MRz, K4 ITRIBOEERT K
IVEEWEICEREE L2 THY, 8D
Wi (L (& & A A HEE TE D,

(6) ~A 7 a7 NO4Hk%E P T Vit
LT, BNOHE L LINE %7l C& 7,

X3 AEANEZTNDEKILOEEZ L

(7) A%OERE

AN L - T, XL DPTVH
DAT VA X#G 2R 28K 2 % T
X7, WMNOWERKIAOZFEE % 5T
H1DICEFMNOFEEEZL T o 2£<

=__ 57 N N
DT =R uRDENH D,

130
124
19
. 13
! Jam iy 108
- 102

120 . 97
91

a6

e 30
73

B 59
64

58

“ 53
47

0 " 42
o, : i

v, 1900 1
e .

0 750 -

1000 2

‘ 12%0 00
Zz
v
- X

X 4 & W PN OO el I L 53 AT

MFETIE3AT3 Y7 b (2 4W#) OFEER
IR LN, BREBRF L CHREEEZT
BEBRITDIRBN 0T, 10 IWiER%
BFDHTOIITIANE & ERIFFZ 0L TR
WELS TEREZERTHZENEE LU,

5. F7RFEEFMLHF

(WFFRARERE . WFFE 0038 B OV e 12
EN Y

GiEsEamsa) G 1 1)

@O W-K Lee, T. Uemura, Three Dimensional
X-ray Micro-Velocimetry, Journal of
Synchrotron Radiation, vol.18, 2011,
302-304, %555 F .

Fa¥R] Gt 5140

O T.Uemura, T. Okita, T. Takimoto, and M.
Iguchi, 3D Measurement of Multiphase
Flow in a Micro-Tube Using Stereo-PTV,
ISTP23, The University of Auckland
NEW ZEALAND, 2012 4 11 H 20 H

© MhHE, LA, EAEIE, M N Z
2 RIaS B D AT LA fRhe, AL
W R EREES ., KR LT, 2012
10H 5 H

@ MHE, LAIRE, FEARIE, 2T LA A
YIRS T T e T RE N
DIyBEIET D 3 Woeatil, FEER s
EURGRT ., BHEECRIRSE, 2012 42 7 H
15 A




@ TEAGE, AR, REATRIIE . ME P 2 i BEPE A2 -« o R T AFL TSR0 - S
AU D BN R FEAE D ZEB) & 43 AT DO FHH E o
BRI E  BE R R, 2012 WFFEE 5+ 70029536
F7H15H
® HEATENIE | IUAIR S PR, 18 4% —Ht (2) bFgEsr i
A 2 A 2 53 BCRIR TR O ARl & 3 e iz A5 (YAMAMOTO YASUFUMI)
FHEL, ATREIEH Y LR Y T A B - T ) B o
2 ke 9011 4E 7 A 19 H BAVE R « & AT LELTEE - e

FgesE &5 - 90330175

6. HFITHHAR
(1) WFgEfRFeE
WEAY  Z01E (UEMURA TOMOMASA)




