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Numerical Simulation of Molten Steel Flow in Tundish
with Gas Curtain

Zhang Meijie, Wang Houzhi, Huang Ao, Gu Huazhi and Liu Dingqun
(Hubei Province Key Laboratory of Refractories and Ceramics, Wuhan University of Science and Technology, Wuhan 430081)

Abstract Based on operation process parameters of tundish for two strand concasting 1 500 mm x 250 mm slab, using
FEulerian multiphase model, porous media model and Larangian random-trajectory model, the characteristics of molten steel
flow and inclusion moving trace in tundish with turbulence inhibitor and gas blowing curtain technology have been simulated
mathematically, and the total removal ratio of inclusion in steel was calculated statistically by Monte-Carlo method. The sim-
ulation results showed that the technology of gas curtain was available to effectively improve the feature of molten steel flow
and prolong residence time of molten steel, reduce the volume of dead zone; and as gas blowing rate was 0.90 m’/h the re-
moval ratio of inclusion increased by 15.6% compared that with non-gas blowing.

Material Index Tundish, Gas Curtain Dam, Refining, Numerical Simulation

TEB AR, B LBk 50 pm LAUTFAYIE
GRFZY, LFURBE AR FEEIRER
Ao Wang Laihua M BFR TR E BRI D0
HLER, AN TE R AR A S, T AR A
BASF S, A (U] LA R R T s R, T AL
SIBTEB ISR PR M R A3 — R B, A
A BARHE /DN T 50 pm RIRY B K BR, TERB AL
WS EREEEM.

ALEREELR P RANBRELZSE. R
WHEBTRSTTHN RIS ERRN, 5IAZL
A BRI SR TE RS TT i a i 3h , AEUE
R i ST T TR S R B X o ]
LRI A B A ) R BRI RN
1 B
1.1 &HGE

MK B 4 A BRI ST ™ 45 1, BR
TP R AT TR P A IR R SR RY
Wsho B, R FWCHL P it A B3R oF (R Y

S PIA T 3, @B E4, KR RE
o ME—MIAMVREZAREHRRR SN, ik
PR EAR B SANELES
B BRI RSN ER TR iy
RY3Z BN SR ALK B0 A AP AR | DL e
W REAR, i BBO R,
1.2 HR&H

(1) E&B-BRE, BE B HEEEL
B, Je 2 b o e R R R A 5

(2) BRBEEmEELEBAR, HiEEEEHL
MR ZA, R AVRYER BE BB TAL 28

(3) ERMWHIA LD K 04k, BEEBINE
LR ER SN, FRERAR R E 5%ER T,
EESE R, A O AL B3 3h BB Fn i 3h AE 6
HRBEAB A RRES

4) RiEADL, SKETZILESHERA
i, RS EZILESH PRSI BEELL
ARFATAES BESEARE, EREENS


http://www.cqvip.com

g1

HXNAREE (7 B A T & 42540, KM
RERN 2 mm®”,
1.3 HBE&H

PASEBR Z Wi AR 35 9 (B4 T H B R, a4
WA 1B, RS B R AL EE Aok O
THRARRERS, KAKOMBALKOHA
B4r5124 100 mm F1 94 mm, KK OHARE
T 200 mm, $FERFH1 500 mm x 250 mm, FLER
HEHN 1.2 m/min, ZEEKEREBHETRA
TRBAHF . WBA O EEARIEEFILRHLE
FEHWTE R T8, FHRENEE

il

1150
1759

[ o“R408 1800 RS0

B1 W FEgsmsER
Fig.1 Schematic of structure of tundish in steelmaking shop
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Fig.2 Velocity field of molten steel in tundish without (a)

and with (b) gas blowing at bottom
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Fig.3 Residence time distribution (RTD) curves of molten
steel with and without gas curtain
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Table 1 Analysis on RTD curves of molten steel without
and with bottom gas blowing

BEEEAD  tonl tpsd tul Vi Vol Vol YVl
0 AR/ mm s s s L) L) % Va
- 70 423 790 23.00 32.28 44.73 1.40
1 800 90 588 852 13.28 44.31 42.41 3.34
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Fig.4 Moving trace of inclusion in molten steel of tundish

without (a) and with (b) bottom gas blowing
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Table 2 Removing ratio of inclusions with different sizes in molten steel without and with bottom gas blowing

RS R/ ' RERT R EBE % BEBRE/
m-h! 20/pm 30/pm 40/ym 50/pm 60/ym 70/pm 80/pm 90/pm 100/pm %
TR 27.1 39.0 50.3 55.0 62.4 76.8 86.7 89.2 2.5 64.3
0.79 56.9 58.3 65.2 67.1 73.3 80.0 88.3 9.5 9.6 75.1
0.90 59.2 65.0 70.0 75.0 82.5 85.8 89.1 93.3 9.1 79.9
1.13 61.4 68.2 69.7 7.5 76.8 82.8 89.6 9.8 9.7 78.9
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