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Water Modeling Bottom Argon Blowing for 85 t Ladle Furnace
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Abstract: On the basis of similarity theory a physical simulation system for 85 t ladle furnace had been
established to simulate ladle bottom argon blowing process. The required mixing time for various position
at different flow rate had been measured in order to determine the optimal location of bottom gas permea—
ble brick and the optimal flow rate of ladle blowing. Simulation results indicated that the prototype single
blowing had not achieved as — expected effect while double blowing produced a moderate effect. The opti—
mal position of gas permeable brick was at the position of 0. 5R and the gas flux was controlled in range of
300 ~350 L/min for single hole blowing while . The best position of gas permeable brick was at 0. 5R
with the angle of 90° and the best blowing gas flux controlled at 350 L/min for two holes blowing.
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Table 1 Parameters of prototype and model for 85 t ladle
/ / / /
/mm /mm mm mm (kg*m™?) (kg*m™?)
2 630 2 630 3 825 2240 1.783 7 000
880 880 1145 746 1.25 1 000
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Table 2 Relation between measured argon blowing rate and simulating nitrogen blowing rate
Q,/ On'/ 0,/ Qu'!
(L*min") (L+h™") (Le*min") (L+h™")
80 142 350 607
150 260 400 694
250 434 450 780
300 520 500 867
1
2 1*.2" 3"
0.67R.0.50R.0. 33R
45°.90°.135° 180° ;
0.57R 84°,
KCI 125 mL
RTD o RTD

Experimental device for ladle bottom

Fig. 1

argon blowing



: 350 L/min

3 85t * 107 -
= 250 ~350 L/min o
Ji&
! i
— W
2 i °
TN\ i
f ‘%- "\\.
[ | { ‘I. | |
|| Y34 n| . 0.5R
\ \ / L)
\ !_Ii- 4 i .’.'
11 & . )
2 | & ® o 350 L/min
i 0.5R .
N RTD 4
120
2 110] a —« 033R
. . . 1 \ —e—050R
Fig.2 Location of bottom gas permeable brick 100  06IR
6.1 \ . L
3 E 80
3 = 70
; ® 60
. 504
40
304
Idﬂ ZIOO 3b0 460 506
! JEWEY (Lsmin*)
° 3
Fig.3 Effect of bottom gas blowing rate on mixing
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Fig.5 Effect of bottom blowing flux on mixing time for two holes blowing process
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