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Mechanism of the influence of furnace width on bath stirring
characteristics in a side-blown smelting baths

SONG Yingjun' XIONG Guotao' LI Xiaoyu' ZHOU Wei' ZHOU Weixin'
HU Junyi® LI Yinghua® YANG Shiliang’
(1. China No.15 Metallurgical Construction Group Co., Ltd., Wuhan 430073, China;
2. School of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The large-scale development of side-blown bath smelting furnaces poses new challenges to furnace
structure design, among which the increase in furnace width significantly alters the gas-liquid two-phase flow
organization and the distribution of effective reaction volume. In this study, three-dimensional transient numerical
models under different furnace widths were established based on numerical simulation methods to investigate
the gas-liquid two-phase flow morphology, interface disturbance, stirring intensity, and mixing uniformity within
the bath. The results indicate that, under all operating conditions, the side-blown jet and bubble plume remain
predominantly concentrated in the near-wall region adjacent to the tuyere, while the central and lower parts of the
furnace exhibit large areas of low velocity and low gas holdup. As the furnace width increases, the scale of near-wall
circulation expands, interface disturbance and lateral bubble spread are enhanced, but the entrainment intensity in
the central region weakens, leading to an increase in the volume fraction of weakly stirred or even "dead" zones. The
average gas holdup in the slag layer shows a decreasing trend as the furnace width increases from 2.5 m to 3.4 m,

indicating a significant dilution of gas-phase participation per unit volume of melt. The horizontal penetration depth
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of the side-blown jet in the high-viscosity melt exhibits little variation with furnace width, suggesting that changes

in furnace width have a limited effect on jet penetration capability and free surface stability.

Keywords: oxygen-enriched side-blown; furnace width; bath stirring; multiphase flow; numerical simulation
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Fig. 2 Schematic diagram of the side-blown furnace structure and furnace body width under operating conditions
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Fig. 3 Transient velocity distribution cloud maps of the gas-liquid interface under different furnace width conditions(#=8 s)
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Fig. 4 Schematic diagrams of gas phase volume fraction distribution, 7=8 s
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Fig. 5 Schematic diagrams of velocity distribution and streamlines during side blowing

process under different furnace widths(7=8 s)

SR B VT A 0 v S R R i HE B D I R
Wi, LT % T oL N ST AE 2 N K F 55 K
(El6(a)) o 5 0% K FE 8 OB 0 28 1 B3
AR AR A B AR T 0.5 B 4 B B g i B
B GEREW, FEH2.5~3.4 m, & LILHR B R
JEZFAK, BUEN T£1232~248 mm, i KZH AL
16 mm. AJ WL7E A 72 AT 15 2 (% W5 5 AN P 2 40
T M AR RS X S I Bl A ) B 5 R D B R AR

N B B 5 25 3.4 m, IS I AE R 28 A A e
(1) 28 3% K BEAT IR FFAE 5 A2 P I AU K o 32 T T4
It 5 3 R FE S B T W R B e A AR A TS L
Ly 2RV B, TP B 10 50 B 22 b 5 e S I 1) A
Fiy FERILE S 9 I IR TE 2 0 Sl 560 B S I 5T %8 )
TEFA PR PRI, 3 P 488 o 6 I AN 2 11 55 00 e 5 3
FE KM () 5B Ve R, O A R B — e i H
FERFRST, A5 2 AR R T2 . B 6(b)-(d)



RGEMR A O WA R e 5 X 8 5 e R A 0 52 o L o) - 441 -

300
248
250 F 232 239 239
g 200
S
Jiad}
,‘i{g} 150 -
K
B
2 100
50
O 1 1 1 1
2.5 2.8 3.1 34
WA 5 B /m
() i 2 B 1
0.25 —
J19E 2.5 m|
%5 2.8 m|
Jr%E 3.1 m
020 135 3.4 m
KR
e 0.15F
&
T oao0k
0.05
0 1 1 1 1
4 6 8 10 12

pih K e 7 T /m
(YK 7 P R R A 4 %90 A

12
1oL 09876
0.908 22
0.798 07
08 0.732 64
&
B L
w06
r
04
02F
0 1 1 1 1
25 28 3.1 34
JP4A B B fm
(b)BEARS o i
0.17
JR%E 2.5 m
JP9E 2.8 m
0.14 155 3.1 m
95 3.4 m
< O11f
K
T 08k
Wi 77 1]
0.05
002 1 1 1 1 1
0 03 0.6 0.9 12 1.5 1.8
SR B T ) /m

()T 7 R AT A 2 543 1

Elo (XM RFEEURERSEENZM
Fig. 6 Effects of furnace width on side-blown jet penetration and slag gas holdup
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