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Fig. 1. Schematic diagram of the test section for the water
model experiment.
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Fig. 2. Numerical and measurement radial distributions of

the, cross-section at each axial position for bubble
existence probability (w=0.3m/s).

B XVNRERIFIC & B S EMIO YRR 5K E TOLER

VIEAMEE V- N—F Vs KEFERSEZRYTT
Rk X h T 5, BEHORKIE, FEETHE, JAEAR
B L—#—74 by —bEELZHFL YA, CCDA X
5 BH7 2 VLEOF 2 ME, BEETHRIN TS
(Fig. 1)o 7 A M EONEIF 18mm, 7 A MEDOEMITHEOF
PRI 2msTh B, [IEEABEBICEV TEERIZ,
BB E 2 IO RIAEAILEZR T, 125720 027
emsDEREIEE A Tk ERME L2, VT -
54 b ¥ — b OMEIZS~200mm DR TEL S, ERED
Wit 12 DWW T RVAD R A A ORIE 217 - 72, gk —
=4 b— MEEBRTHEHEEER TS, BAELL
BELE A S E AR S CCD A A T THRE L, 1L.6FWH,
ZOEEEEA DD TR EED , KIADRE L E
WIEFIAE S EE NS < kS B A8, B o NEgED
BEAH» S, [KEONHICET2EERXEFERL, &
Wik 44 5 7 2 MENEE A RO KRB0 RE 56 % K
770

4, HEREEZE
4.1 ERARPOTEOSH

4-1-1 KEFIER L BMEGHED IR
Fig. 2, 3 {2 EERE & 3HHIEO FH R RE O F TS

25
Axial position: 55mm
201 —Exp.
L /N Cal.
10}
5L

Axial position: 4Smm

it [ N
o O
T T

Axial position: 25mm

— N
[V -]
T

Conc.(R) / Conc. mean [-]

S W
T

Axial position: 15mm
20}

15¢
10}

R A T S
Radial Position [mm]
Fig. 3. Numerical and measurement radial distributions of

the cross-section at each axial position for bubble
existence probability (w=1.0 m/s).
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Fig. 4. Calculated effects of the inclusion density and the
swirl number on an inclusion trajectory (D=0.04
m, u=1.0m/s, d,=0.0004 m).
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Fig. 5. Calculated effect of the inclusion diameter on an
inclusion (D=0.04m, wu=1.0m/s, w=1.0m/s,
P,=3000kg/m?).

HAZFEAOK D 10D T (z=10D) %5&83 5 i EH D F|
EPEMEIZDONT, MHERCHRESZGEOREIZIODVTR
&L 7=,

LITTid, BRFORE%ERRANICE D EEAIZEE
flid s LaRAB, MEDORELEMEBE L, AEYD
PEE & B ZRMFICT L T h ZhEBER RT3 2 &
BT&E, 22T, HAEREREZFMEL T, B EAOERR
ETFNEEN SN EELIED B D DHED AN %
ATz, ERE T XRITRT,

—In[—In{(*/R),;p1o}]=a0+al-In(D)+a2 In (p,)

+a3-In(d,)+ad - In(u)+a5-In(w) e (1)
X(EHRHLT, BEHE RO ZBR (#2751,

0.1=(#/R). p-1,=0.9) ZHVTEDORAMEIT 572, 85
N7z R B Table 11TR T, BEUEMRIEIREREC K 0 £



2t XL RREEIRIC & B S EmO ST A KT TOLRER

Table 1. Multiple linear regression analysis for Eq. (1) (R*=0.9919).

a0 D) @) In@) @ Inm)
Partial regression coefficient -1430 0872 049 -144 110 -L71
Standard partial regression coefficient 0474 0098 -128 0592 -1.42
Table 2. Multiple linear regression analysis for Eq. (2) (R?=0.9917).
a0 In(% /M)  InRev)  InRer)  InRey)
Partial regression coefficient 0.496 0.491 -2.567 1.122 0.855
Standard partial regression coefficient 0.0984 2122 1.093 0.889
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Fig. 6. Comparison between the empirical equation and
the numerical calculated results.
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B =
. Nozzle diameter [m]
. Inclusion diameter [m]
. Radius of a nozzle [m]
Re,=pud,/u, : Axial Reynolds number for an inclusion [-]
Re,, =pwd, /i, : Swirl Reynolds number for an inclusion [-]
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Re,=puD/u;, : Axial Reynolds number for a nozzle [-]
Re,=pwD/2u, : Swirl Reynolds number for a nozzle -]

r : Radial position in the cylindrical coordinates [m]
Sw = 2w/3u ¢ Swirl number [-]
u . Inlet axial velocity [m/s]
w . Inlet swirl velocity [m/s)
z : Axial position in the cylindrical coordinates [m]
u, ¢ Viscosity of a continuous phase [kg/m -s]
o, : Density of a continuous phase [kg/m?’]
P, : Density of a dispersed phase [kg/m’]
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