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Numerical and Physical Simulation for Effect of Baffle Structure on
Flow Characteristics of Liquid in a 46 t Tundish

Li Yang, Jin Yan, Feng Xuewu, Chang Zhengsheng and Jin Yeilei
(Key Lab for Ferrous Metallurgy and Resources of Ministry of Education, Wuhan University of Science and Technology, Wuhan 430081)

Abstract The effect of four kinds of baffle structure- U type baffle with guide flow hole angle 30°, and V type baffle
respective with guide flow hole angle 20°, 25° and 30° on liquid flow characteristics of liquid in a 46 t T type tundish for
casting double strands ®800 mm round bloom are respectively studied by numerical simulation with fluid dynamic software
FLUENT and with geometric similarity ratio 1: 3 water model, and the distribution of temperature of liquid in tundish is cal-
culated by stable simulation. Results show that both simulated results have better consistence; the flow characteristic of lig-
uid in tundish using V type baffle with guide flow hole angle 20° is best, i.e. the temperature difference of flow at outlet of
tundish is only 4. 0 K, whole liquid max temperature difference is 14. 2 K, longest residence time is 803. 1 s and dead zone
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volume fraction is minimum- 0. 09, it is available to move inclusions in liquid and enhance cleanliness of steel.
Material Index 46 t T type Tundish, Structure of Baffle, Numerical Simulation, Physical Simulation
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Fig.1 Structure size of prototype tundish
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Fig.2 Schematics of experiment scheme: U type, hole angle 30°, Nol (a); V type- hole angle 20°, No2 (b); 25°, No3 (c) and 30°, No4 (d)
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Fig.3 Schematics of structure and main size of baffle: U type, hole angle 30°, Nol (a); V

type, hole angle 20°, No2 (b), 25°, No3 (c) and 30°, No4 (d)

10, ToEE BR300~ TCR IR AE B (7] ;
0, TEMNFEX SRKRKERSBZ ;- T
SR A] 5 ¢, - BEIS W 545 B B ) 5 2,0, W NE B [H] 5
pone - VB E] ; Q- AP R IABAR & V- R HE
BEARATA,

2 HERM

2.1 EABFEFHAEZME

1B Bty R4k - B RV R4 R AR,
2R BEXT NV B R, R R X R R R B
B , R RER SRR, PHEaKE
BeE N B R, Y04 0, R EE M EE A 0.
o )6 FE (A B Ty TG ¥ BB BE 1T, A BE TSR FRARHERY
EEH RPGHTAE, A B EH R 0, MAKE
FRERENLTI3 K RGN FHRRBERLS
CHR[9],
2.2 BUEHER

X T BOEESER AR, PR/ 2/ER
X8, 8 A R B Ml 344 FLUENT £ 37 o 5] 42




5

2 VRS PYUBRSEHIT 46 ¢ v ] 4 VB IR Bl R R ) (A RS « LT ¢

B AR I A ICEM CFD [ P i A R , RIS 5K
RPEHITE 40 A A . IR BRI
T, HoR A S AR Sl 5 e R R AN T AR
B e WHRE. AREFFRITE 1 s WK HEEA AR
1, IR FAER AR A AL B A , O B BRI AU
225 HR[10]

3 ZRFTE

3.1 BEBELS YRS R UL

A ] O I 2 B (R I AR B R R T
B, IR 5 AR L ) — Bt . TR
B AL BUE R S Y BEASLL RTD |l 4% b
mE 4, K4 mLUE H BUERLS Y A S
F 19 RTD R A% F7 B (1 — Bk, Fo piz i [a] | U
BV FIGEAE I RIS RERAT W) o NP BRAADLF
BEATE 50,100,300 s (SRS AT LR,
A LATEMTE 3 At A] S s B 70 43 A 1 D A —
B, A EFEA RTD iR -5 78 Be 5% AT L,
Py PIASAD S SR IR UE T BB A 40 1) v o R T AT REAE
PR 7 et Bt ) Sk 1 4 v (e A AR Y SE B i 3l
R
3.2 BUEALIIEE Rt

R[] 52367 48 (A P T 8 1 b Tl B o VR
5 Y =0 R 1 ik BE 5 {8 2 A 4
B S fim. W LAFEH,3" &M
V752 [ P 0T 140G 3R DX T AR
K, 12 X 5 114 0 YR e A1 T BE A
1761 K, &35 al 5, 1" W
RKEZEN 15.6 K,3" HFREK
KN 14.8 K, £ Y =0
T, LA 3" 5 RAE X 71 B
B2, EL7E H 100 Ah B Ol B R
TR AR A ARG R X3, iR 2 (K
K 58 A K PR BE 22 ) 435
KRBT 6 KIS K, 2" HEFEY
=0 A A [ H 2% 1 R R B
AR, A TER R AR R SETR X,
TRLBSE A SN A, e KR B
JEACR 0.2 K, Jo B AR X,
1 37 Tk o A7 A 1 4%
LR IR X R 3 B R H K D
R ATINERTIE AL NI Y = o QU
H AT RE SIS, AR T 3 B
A FEIA T o

0.5
0.4
’g 0.3
&
ﬂ 0.2
0.1
" , '
0 1 2 3
T B 446 )
K4 it s ey BUE R IS P BT Y 45 B
At ] (RTD) il 2 Xt L

Fig.4 Comparison between physical simulated and numerical
simulated average residence time distribution (RTD) curves for
without control flow device tundish
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Fig.5 Distribution of contour of temperature at free surface and section ¥ =0 in tundish ;
scheme baffle U type, hole angle 30°, Nol (a); V type, hole angle 20°, No2 (b); 25°, No3 (c),
30°, No4 (d)
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Table 1 Analysis results of average RTD curves for Nol ~
No4 scheme
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No min

1 0.103 89.1

247.5 729.9 0.16 0.69 0.15
2 0.110 94.6 472.5 803.1 0.13 0.78 0.09
3 0.088 76.3 343.0 716.3 0.12 0.72 0.16
4 0.124 107.3 457.5 744.9 0.14 0.73  0.13

T 2 6~ TC R YRR OL I 8] 52,5~ FfF L IE] 50 - WEEAELRNFR] 52, - SEBRF-
BE gt V,/V- HEXEG Y,/ V- SRRV, V-
FEX BT E

Wi o7 R DA 24, 435504 0. 103,0. 110, Horp 4% )5 5
¥ J6 PR iR 7 BN ] A5 10 20 7 AR LR, A

Sk

(1] Bk . EEHEWIM]. JEE 064 Tl ikt 1994,

(2] BR 8 k51R, 5 IR, 4. MBI b e g ]. i
TR T RE2E4H],2009,9 (H5F] 1) :202-205.

[3] BT, 25 E, XD, 4. £F RTD &R & & PRz
THEUARBSULT] . sRBHE K 2E 24, 2010,33(4) :343-347.

(4] MOWUE,REH, £ B /ST ERE F v ] 40 45 4 e Ak K A4
SB[ T]. RIS 244t ,2008 ,20(11) :11-15.

[5] ChoJS,Lee H G. Cold Model Study on Inclusion Removal from Liq-
uid Steel Using Fine Gas Bubbles[ J]. Iron and Steel Institute of Ja-
pan International ,2001,41(2) :151-156.

[6] Koria S C,Singh S. Physical Modeling of the Effects of Flow Modifier
on the Dynamics of Molten Steel Flowing in a Tundish[ J]. Iron and
Steel Institute of Japan International ,1994 ,34(10) :784-793.

[7] Sahai Y,Emi T. Melt Flow Characterization in Continuous Casting
Tundishes[ J]. Iron and Steel Institute of Japan International 1996,
36(6) .667-672.

[8] Liu J G,Yan H C, Liu L, et al. Water Modeling of Optimizing

500 1000 1500 2000 2500 3000
B 1] /s

i, HH 1* 5% PV/DV = 1. 06;
4*F7R PV/DV =1.07;2" TR
PV/DV=1.44, Z&EE,2' )
LSRR A T B AT, A S
T HE R

4 Zig

(1) BB AU 0 By B AR 40U 25
RA RAFH—EE.

(2) BUARHI SRR T 2° (WAL A
20°/9 V BUEEER) AR R DR 22 4.0 K, 8
REORIRZEN 14. 2 K, i BE o A 34 57, KR X
O FEE A 5 LA AR EL RN

(3) Py BRA IG5 SR R A, 3 £ 3 Y+ 8] 4 B
2 v (6] E M) RO A [ 5 B 1) 58 DX AR L AR A
TRAME, FRE, SRALGMA 20° V AP 27
J7 SRA45 B I e B, SE AR RN, BRI T2
KBRANGE AN IR I 1L

Tundish Flow Field [ J]. Iron and Steel Research International,
2007,14(3) :13-18.
(9] 8 RA, EWIL, F/NE 56, 5 WU 7 )4 3 3 T B 3 B 48
#T]. FRETRAEHR,2011,11(1) :26-29.
[10] Kumar A,Mazumdar D,Koria S. Modeling of Fluid Flow and Resi-
dence Time Distribution in a Four-strand Tundish for Enhancing In-
clusion Removal[ J]. Iron and Steel Institute of Japan International ,

2008,48(1) ;3847.

F F(1988-) B, WH-HF G A GRIVRHE K 2¥) 2012 4R
BERARABE (AR 5l , 385 P AR a BT H AR 9T
E-mail ; Lisolitary@ 163. com

Wik H 1 :2014-04-26



