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Effect of Baffles on the Mixing of Liquid and Particles in a Mechanically Stirred Vessel

Shigeyoshi KUROYANAGI, Norihiro YAMAMOTO, Atsushi 1BA, Hiroyuki HORIL, Kimihisa ITo and Naoki KIKUCHI

Synopsis : For the application of the mechanical stirring method currently used in KR process to the new refining processes, the effect of baffles on the
mixing of bath liquid and solid particles was investigated using a water model. The baffle whose width is 1/10 of the vessel diameter was
enough to enhance the liquid-particles mixing. The LDV measurement showed the formation of the unsteady vertical flow by the baffle. The
same effect on the mixing was observed by injecting gas from the bottom into the mechanically stirred vessel.

Key words : refining; mixing; baffles; steelmaking; injection.

WE B AERAMRERS 2D, KEFLEROT, BOWH
TR EBMK T & DRADIZEIZTIZTRERDOIR %
?ﬁﬁ@@é%té%%%méﬁﬁftu,HW&?k KA HEdAOTRKMCHEL , RELERFOTRRE
TEHEMENBEHR L A 2L EDOBRHEL D+ HIREE Tl -7,
ﬁ%ﬁiﬁéﬁ%@ﬁ#}%ﬁfasﬁ%f&éo KREETHV G
TV BBRMERERIE, 252 b CRIEMEO O HE % £ 2. EBRFE
DIRAFETHY, SHRFLOVEHE T oL A EHET S
BRI, iAW EEERTH 5, KIFRTHWZY T2 2 —DORIEE KI8T X — F4DH
FEMRI BIFRICBE T 220, (LETREOFBHTHE <M B, XA Vv R —-DOFEEE2Fig 1IZRT. V77
HINTWBE N, RO ERIEESREA Y XT—% 2 — 1213 EAES (NEE400mm, B X 500mm) % vz,
FAWTWABALEL , ZTOMREESRORIBRTH % # A v R =T, TRTAHRNT, ZORAZII5SmmTH D,
SIREEICEBICHT S Z R TH B, —F, SEE EHFHD type A, BFED type B, MHEHD type CD 3T
CIRKRIER T T & 2B U =R AT bh >0, Bilkic

KiET 4 v RS —FIROBER, #4 FTL— FOFARCH Baffle

B4 VR —DFPULEEIZODNTOREN THONTE . E

72o E72, H. Sohn™IAKEFIEERIZ X - CTHE L HE : _ﬂ
WO % KD, FHREITHAH L B4R 2 OB
ERBOREZLARMEL TS, LAL, ZThEDI% H
BTG KRB A B E L T30, EBRFHHIR

FEANTHY, HEEOBHREN # o RS 7 v + 2 IZI0H

FTH-DIZE, E5EBTF-4DEML, XFNLET Ty b

o 2T ORAICET M A BRALETH B, EF,

B 50Nk b, BMAROBRRIC K > TEFRAZED type A type B type C
[REIRT & 0PI R 2 H s & h, 20AM / X ‘ /
PR E iz,

AR T, EREOSIEH, ROESEHIFOREHS Fig. 1. Schematic drawing of experimental apparatus.

SERR 1510 B 6 H2+ FH164F1 A 7 HA2EE (Received on Oct. 6, 2003; Accepted on Jan. 7, 2004)
% PREHEKEASFRAE (B (k) 7Y F A V) (Graduate Student, Waseda University, now Bridgestone Corp.)
* 2 PREHRFEAEREAE (Graduate Student, Waseda University)
%3 BRREAEARSEE (B FHARESSE (B5)) (Graduate Student, Waseda University, now West Japan Railway Company)
%4 BREEASEAERE (B BERESE (#F)) (Graduate Student, Waseda University, now Central Japan Railway Company)
% 5 PRIEASEFI T 486 (School of Science and Engineering, Waseda University, 3-4-1 Okubo Shinjuku-ku Tokyo 169-8555)
%6 JFEAF—J)L (#) R F —JLBIFRT (Steel Research Lab., JFE Steel Corp.)

35

320 R



EEERE330 $%&9@ Tetsuto-Hagané Vol 90 (2004) No. 6

500
~ A n
£ type B A s
£ 400 e = - ypeB a4 A8
g 300 | oreA @ 5 f e
; type A o 8
|
‘% 200 type C B
S 100 b H/D=0.8 | opeC H/D=1.0
O 1 L L L
0 0.2 0.4 0.6 0 0.2 0.4 0.6
I/H I/H

Fig. 2. Critical rotation rate for the penetration of particles.
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Fig. 3. Effect of the baffle position on the residence time
and the entrainment of a particle.
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Fig. 5. The effect of the baffle on the two dimensional par-
ticle concentration
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Fig. 9. Effect of gas injection on the mixing of liquid and particles.
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