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Numerical Simulation on Flow Field in Vacuum Chamber of
130 t Single Snorkel Furnace with Desulphurizing Top Slag

Rui Qixuan and Cheng Guoguang
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract The effect of argon blowing rate (150 ~450 L/min) and argon blowing location at ladle bottom (ladle cen-
ter to 3/4 radius of submerged snorkel) on average flow rate at metal-slag interface in 130 t single snorkel furnace with de-
sulphurizing top slag is simulated by Fluent software and VOF model. Results show that the suitable blowing location is at
1/2 radius (R) of submerged snorkel, the average flow rate at metal-slag interface increases with increasing blowing rate,
with definite blowing rate and blowing at 1/2R the average flow rate at interface is maximum, and only as blowing location
is >1/2R, the effect of blowing location has obvious effect on variation of slag phase volume fraction at interface.

Material Index Single Snorkel Refining Furnace, Metal-Slag Interface, Flow Field, Numerical Simulation

P 254 i RH A AT 6, (B %
MR A, B BR A T B A R A
o S BRI R — BT 0 L O A 5
BUY TR R R IE S T R R0 BLRL e
AT, R S T AR B TR
TG T BARAE R B, (LI S 1R 2 X A
BEEE L. ASCHEA T Floent §efF, A VOF 1
AU T SRR s E A R
RER TS
1 M smmEy

BUERERY (B la) TZH R EERATZEN —
MREEHRER AWK, H @GR
BIFERA RSB B BRI TSR, IRIBFE
A ATE R A 2 A BB AL 65
1.1 EARE

BEEM A LT BAEB: (1) SBHAEY
AR T 4R 4 BURAE , AR B NS (2)
AN E LRGN E FHRIFH R B,
1EAE R B R 2 wall 203 ; (3) BES I NER
B A ESEE LTI BETNER B2 KIE
Z R A B RIT N (4) REEM A LR

B 1 BAMEKEHRA R A] () FOREEY A% B (b)

Fig. 1  Schematics of single snorkel refining furnace (a) and
model mesh pattern (b)
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BHE/ (kg m™) 3500
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RS/ (Pa - s) 0.266 4

BEE/m 0.1
FAKE/ (Pa - s) 2.125 x10 °°
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Fig.3 Vector diagram of flow field: blowing location- 1/2R,
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Fig.4 Flow rate cloud diagram at metal-slag interface, blowing rate 300 L/min, blowing location (a) center; (b) 1/4R; (e) 1/2R; 3/4R (d)
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Fig.5 Effect of blowing location with different blowing rate (a) and blowing rate with

different blowing location (b) on average flow rate at metal-slag interface
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Fig.7 Effect of blowing location with different blowing rate (a) and blowing rate with
different blowing location (b) on slag phase volume fraction at metal-slag interface
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