20245 4 1

A & XK F F K (
Journal of Northeastern Uni

% 45K % 449

g X A F ® )
versity ( Natural Science )

Vol.45,No.4
Apr. 2024

doi:10. 12068/j. issn. 1005 — 3026. 2024. 04. 007

LF #5151 72 FP il B T

B BRI & 7 TR AL

£, REAL
T

I T, AEA,
(ALK e, 110819)

i E : 7 LF (ladle furnace ) A s R 1193 H T3 B B 22 2R H XU I 4 i e () e iy = AR SC il —
TR 16 22 Y O G A JES IR 2, AR 135 4R TR R i 12 4 AR AETRK AR B S 6 - 65 , 7 S I dat AH [ 1)
TEO0 T AT LB 1:1,2: 1703 1 BYIREE I A1 5286, 45 SRR DRI HL 324 2+ 1 I i) 4% M ) e T k4R
Zfe/ N SRR AR . FE ST TSN — G R A B AR R S 00 28 A T RIE , 45 SRR W e B A S I I B
LRI EL B 11,20 LRI 3 LB R BIAE X A7 L4300 14, 1%, 9. 1% F19. 8%, ik & 78 IX 1 b 4351 K 6. 2%,
2. 6% F10.3%,2: 1 220Ky TR NG BRI MO SRR B 34 &) A0 T B L.

X8O TG RIS IR S AR S IR KB R AR X

FESES: TF 777 XHEkFRERD: A XEHS: 1005-3026(2024)04-0507-07

Optimization of Argon Bottom Blowing During Electric
Heating Stage of LF Refining Process

WANG Ning, QIN De-yue, LI Bao-kuan, ZHAO Jia-qi

(School of Metallurgy, Northeastern University, Shenyang 110819, China. Corresponding author: LI Bao-kuan,
E-mail: libk@smm.neu.edu.cn)

Abstract: During the electric heating stage of the LF (lalde furnace) refining process,
dual-nozzle equi-flow argon blowing is often used. This paper proposes a bottom blowing method
of dual-nozzle non-equi-flow argon blowing. A 1:4 non-isothermal water model experimental
platform was designed based on a 135 t ladle in a steel plant. Under the same total flow rate,
temperature homogenization experiments were conducted with bottom blowing ratios of 1:1, 2:1
and 3: 1. The results show that the minimum dimensionless temperature difference and the best
homogenization effect were observed at each monitoring point when the bottom blowing ratio was
2:1. The coupling mathematical model for flow and heat transfer was established to verify the
experimental results. The results show that under the same total flow rate, the proportion of flow
dead zone was 14. 1%, 9. 1%, and 9. 8% respectively when the bottom blowing ratio was 1:1, 2:
1 and 3: 1, and the proportion of temperature dead zone was 6.2%, 2.6%, and 0.3%,
respectively. The 2: 1 non-equi-flow bottom blowing method has advantages in active flow field
and promotes the temperature uniformity.

Key words: non-equi-flow argon blowing; bottom blowing distribution;
homogenization; non-isothermal water model; flow dead zone
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Fig.1 Schematic diagram of LF
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Table 1 Basic parameters of ladle water model

24 Bl

B 75 /mm 796
JHB B /mm 667
T0H . A%/mm 685
FIMR 5 /mm 746
828 /mm 45
IEIE 4% /mm 25

A E i g rh L S /mm 104. 5
IS I £/ (°) 117
JEGFRME I P 8] B /mm 358

E2 WMEKEZSANOLEREE
Fig.2 Schematic diagram of argon inlet position
at ladle bottom
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Table 2 Scheme of bottom blowing flow rate
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Fig. 3 Schematic diagram of water model experiment
device
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Table 3 Physical parameters for ladle
numerical simulation
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