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Cold Model Experiments on Mass Transfer from a Solid Body Immersed
in Vertical Bubbling Jets

Manabu IGUCHI, Hiroshi ToMIDA, Keiji NAKAJIMA and Zen-ichiro MORITA

Synopsis :

As a fundamental study on the melting process of injected ore and coal powders in an inbath smelting re-
duction furnace, a cold model experiment was done to reveal the effects of gas flow rate and nozzle dia-
meter on the mass transfer coefficient from a solid body immersed in a cylindrical bath with bottom gas
blowing. The mass transfer coefficient was measured by means of an electro-chemical method. Spheres
of three different diameters and a flat plate made of platinum were chosen as representative bodies. Since
the turbulence intensity of liquid flow in the bath became very high due to gas blowing, a correlation for the
mass transfer coefficient was proposed for each body as a function of turbulence intensity Tu in addition to
usually used Reynolds and Schmidt numbers. The correlation can predict the heat transfer coefficient
from solid bodies immersed in bubbling jet as well. Therefore, it can be said that an analogy between heat
and mass transfer exists in bubbling jet, too. On the basis of the present experimental results, a correla-
tion for the mass transfer from a circular cylinder was newly proposed. The present correlation was found
to be useful for the prediction of the mass transfer from a circular cylinder.

Key words : steelmaking; injection; bubbling jet; mass transfer; electro-chemical method; inbath smelting

reduction ; water model experiment.
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Fig. 1. Experimental apparatus for measuring

mass transfer coefficient.

Table 1. Experimental conditions.

=
1=
E]

d, (mm) Qg (em¥/s)

10.0
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Measurement position
Axial : z= 2, 10, 30, 50, 75, 100, 125, 150, 200, 250 mm
Radial : r= 0, 10, 20, 30, 40, 50, 60, 70, 80, 90 mm
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Fig. 2. Anodic polarization curve.



1788 B & M

% 78 E (1992) E 125

L. WEBEEE kL 2V v — Y v FEOETERITTIL
THICE L TLE L 2 HEHHRE D ix Levich o
SV CREEEMmE TR 7212,

REBWMEFOMNED L BRI L, EBREROHRM Y
LT B0, EBROBNIISEEIC X A5 REUE %13
L.

KA % L - BRER L BN O &R E M8 ICRE
L, RF 2% b2 HOT1200mV O—E B
CRBLRAEREFHEL .. EEREIEL TV & B
KEMNHENT, MEEROSEER & &IPS B L
Bhho20T, # 15min TE KB LOETUAEE
BMOBLZ HohBRETY~vf70arEa—5—
WEDI A, BTy ZENEE f,=100Hz T A/D
LHL 72, B 7)o VBN REME IS 2 & 1 min
E L7,

2-2 BEERBEICL2DEBBEFEROATE

FERFEE & ERFIMERIEH LR L TH D, 7/ — Fic
AR 10, 20, 30 mm DHEIKEH W2, FRAEES
LU X% Table 1 1R, MLl 2=
125,150, 200 mm D Hf7 & TH7 - 72,

2:3 L—¥—=Fy7F7—REs (LDV) (C&LBF
HEEHNOAREHOELIRME (rms i) O
AE

WEBERE bk, 2 v — 7 v FEOBTHERTTILL
TEBA LI LCL A VXL ENH S OFHRSY
Bithb FITEWDLVIZER~ADEFHREN%
LDV # T #llsE L7z, Fig. 3 ICEREEOBME R
T BEAEK I AEOBERERAWZ. #o5h
FHEES YA 0y Y — ¥ —T A/D LTS
CEWEXDFEYEELEND rms [BEx 1572, f, & 100
Hz, HEFRFRE—HEMEIZ2 & 30 min BETH 5 72,
LB, [iarHEBL7E BB SK— L FETIRILY
By,

AID Counter Oscilto-
converter scope
High
Frequency
. voltage
shifter supply
Lens Photomulti-
Ar-Ne Laser I plier
\ e
Beamsp\'\tter\\ Collecting lens
Bragg cell Vessel

Fig. 3. Experimental
liquid velocity.

apparatus for measuring
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Fig. 4. Axial distributions of mass transfer

coefficient k;, ., for different gas flow rates.
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Fig. 7. Iso-mass transfer coefficient line for Q,
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