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Gas Stirring Behaviors in Two Types of Side blown Metallic Baths

ZHAN Shu-hua', OU Jian-ping', LAT Chao-bin®, XIAO Ze giang’

(1. School of Energy and Power Engineering, Central South University, Changsha 410083, China;
2. Xinyu Iron and Steel Company, Xinyu 336500, China;
3. School of Metallurgy and M aterials, Northeastern University, Shenyang 110006, China)

Abstract: Eulerian multiphase multi-fluid model was formulated to simulate the flow pattern and
mixing property in submerged side ~ blown metallic bath. In the model, the bubble-induced tur-
bulence was integrated with Sato model, and turbulent dispersion force and gas-liquid inter-phase
slip were considered. Using computation fluid dynamic method, the mixing properties of two
types of submerged side-blown metallic bath, shallow side-blown and deep side-blown were com-
pared. All calculations were done in three dimensions. The results show that the impact energy
of imblowing gas can be effectively absorbed by metallic liquid , splash in bath can be alleviated,
and circumfluence flow, which is in favor of systematic mixing, can form easily with gas side-blo-
wing. Metallic bath with deep side-blowing can provide stronger stirring ability, faster mixing
rate, faster inter-phase and inner-phase mass transfer rate than that with shallow side-blowing.
Therefore, metallic bath with deep gas side-blowing can provide better environment for high-car-
bon manganese ferrous decarburization.
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Fig. 1 Outline of side-blown bath
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Fig. 2 Surface mesh of computational domain

1.2 Beppsd
SR FH AP A 22 T A A 2R 6 I e A AT OB
PIAREA & B R E I A E RN 13 . 158
iR ShE R R 2 SCHR[ 9 — 12] HR A
] .
A8 FH 35 OB A AR S0 R AR R . (BB a B
PRAH ()3 30 B Bt B R RE R AR S, B ko= ke= &,
&= &= g BB T



1M

R, 55 2 RO R I B 4 + 51

'g;(gsh v-lpUk—l—jkaI:Sk, (1)

'aat(ps)+ v-lpUz—:-%‘fve]:Seo (2)

H: PAFEHHERE, kg » m >, U N F ¥ HE,
m sk R ANEE, m® s € b B AE AR LR,
m’ 575 O A BN EE 7 R 8 MRE AL o i Bl RE
FERL R 5 R B B R 2 Ve 0P B BORG
kgem ™' esT S N U B RE 4 FE M OUR I,
kg e m ' 577 Se i Bl BEFE 2 U7 R 1 U 10,
kgem s,
XD F(2) R (3) ~ (11) FEAT
B
= raPut r8Ps;

U= _F%(T'aana‘i' erﬁUB);

Si= T'aSk,a‘l' rBSk,B,'
Se= raSga+ T'BSQB,'
Sk,a: Pa— Q&, Sk, B= PB— F%EB,
Sea= Ci fpa— ng{ﬁa’

£ 8
Sep= C kPB— Czﬂﬁkﬁ; (9)

(3)
(4
K= roles+ raHas; (35)
(6)
(7)
(8)

o0 N O W B~ W

Po= Yoy VUa* ( VUt ( VUL)" ) -

% Ve Ua(pﬁu,ff Ve Udt Qlkﬂ);

Ps= Vur VUs * ( VUs+ ( VUs)) -
% Vo Us( e v * Ust Qks) . (11)
X, o RIESAHWAH, B A B HUHSAH; r A
(LN
MR kG B, HEREA Sato B, 3 (3) ~ (11)
PR EE B AH A RORE E Ve PTRIE R -
o= Ho+ Pro+ s, (12)
R, B A1 Bro 73 30 0 ESEAH o B 2 SR i SRS 2,
kg e m™" e s7 ", B G R O ORI e T DA SR IR
ok

(10)

Brs= CuwPred| Us— Udl . (13)

R, d AKWER, m; Co N HE . BECHRE B
TREAEH:

Moo= puaffg .

AH ) B8 A 36 R Grace #E8Y, Ff 5%F ¥R AH X i
ARG EBOHATEIE, KRS BB IERFE 4.0,

FH 17 38 U BE N, Wi YR 40 B ( Turbulence
Dispersion Force) /A 7 Z 0%, X H F X 3t 17 i
ﬁ[lilﬂz

M;{D: — MED: — CTDQlka Vra.

(14)

(15)

s Cro AT E P I 7 R EL, vHEINH Cro =
0.1.

FRTE WA, B UARIR T 75 A B)
B . i Boussinesq R ¥, 75 & K48 P &
U BE R, TR O

Bo= (A P)g.
e, Ba W BSHOH B 9% 71, kg + m?
JIIESE, m e 577,
1.3 RERE T
1.3.1 RESFIVHH

TR R AT R AR P AR AR S TR B Btk B
BEATHY . tHELI, IR EE R AV, £ %
fIE RN 7R B2 711, K 7 B 700 I N 32 S AH WA (<UAH
INERFVR I N ) , BEAT RS vHEAT A . &l 3 B
71N, TE RN WA E AN T 2 FloR 2SR 75 B2 51 1) 25 A A7
B MW B IR T T AL, ME RO S S AN R
ERINA= AN E VA R

(16)
cs g NE

D —WRE B A - —H kAR h R
B3 IREAGE AL E S R A B R

Fig. 3 Tracer injection location and
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