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Numeric Simulation of Three Dimensional Flow Field of Molten Steel
in a Mould with High Efficiency Inner and Outer Couple Cooling

Cui Xiaochao, Liu Zicai, Song Jing and Wang Youhong
{ Department of Engineering Mechanies, Taiyuan University of Science and Technology, Taiyuan 030024}

Abstract A new technology of high efficiency concasting hased on inner-outer couple cooling of malten steel in a
mould has been advanced, that is to set an inner cooling apparatus- U shape pipes in a mould. The flow status of molten
steel in mould with inner eooling apparatus is analyzed by using fluid dynamics analysis software FLUENT, and compared
with that without inner cooling apparatus. It is found that the inner cooling apparatus- U shape cooling pipes can make mal-
ten steel flow with a lower impact depth which is favourable to inclusion in steel floating up.

Material Index Inner Cooling Apparatus, Mould, Molten Steel Flow Field, Numeric Simulation

HEEE RSB ESF AR, FEABRM
TEAE B R R IR R L 25 S 0 B Wk
A SR N T R B O T e A S R R
B PR RO B AR . AT R R SRR
RN IEH Y 809 , {H XA IR LS £
B —F 5 A SRt — T SR R K
WAVE S H BB EOR, BIES Ra i E
NS HISF—U BUE (B 1 iR, A E

WS EIEER B R IR R 2 TR0, &
EHLTFHRE.

(1) P& Shas A 7T PO S5 8 M i B e
A L AR Bl WEUBRSHSNERRANKNNESS

(2) A EN SRR I E PRI A B B S, W] 4 HIEE

BT SRS TR ENE i ndaih o o ol oo of ol
7, SR 2 E A, v R R

(3) I HIRR LS &2 R OO PR, I T ARG 260 mm, S5 KA 60 mm )1 U Y

Pl wl shZ o, AR TFAem Sy L%, i gamar RS, F5XHNE U

EEHHFEREEY RIS HIRE Ry AR SRS T T,

A LR S 87 5% FLUENT, 2+ FERRBER P F P {bsEK, fERES B S F P


http://www.cqvip.com

1o BB

$26%

RIS HI2E CEAE AN U R A28 BT
fehtosaok P 2L G IR L EBA T AR A%
IR 1T

1 SRJ|ONKRBEERMIRGE
BB RD A RRTER:

9y _,

ShBREE:

( u,—ul-) _

mEhBE TR :
’a%(P“th) =

B[y R éﬂ] (au, au,)

SRR R T 1

o(ee) . Npuwe) i( &)ae]
o T ex p *
2

Du;{du, du
£ Yy ) -~ E
G ax,.(ax,-+ax,) G

R BE R EL

AHP:C, G0, C-ERFH, BHRrEREX A
FRTHHERE:C, =1.44,C, =1.92,C, =0.09,
6, =1.0,0,=1.35u;, u;-i.j J5 W BYIE BE 5 v, 4,14
i B S ARRAE ; o- WARE FE; p-FE 0 F-EH
T35, -BIFIR TR BE 280G E, TR 3l BE s e- 0
SHEEREACR :0-10 0 A BRI REG So- TR,

2 ESR|ARKRARERY

2.1 Rk
X5 RS N ROK B L BH BT AR B - (1) 4

KBRS K R ESERE; (2 A%
EFEEAPEAE W, SR ENHHE; (3)
A REGHARERNFE(ZRBRERBAD
BT FEIE) ; (4) ZEEEEATT
EHHRWS; (5) ZERE RS MiRsIFERER
W B,
2.2 HRFZM

i1 _EIR T B SLR AR AT R4S R AR UK R
B ERBHODEEREKOAORESS
S O BARSEEY, RUARER: (D
A RE EEA R (R B DL A & 8 E K O
MIACREE) 5 (2) GhdRER I OV RLERJ7 ) ROR E
BERAT;(3) SABEENEHERTD:

(4) & RBETAEB, ERMHEME X EF
AT T R R BE TR R (5) K O BE4 3%,
6) UBRIERMEGBNETURKMFEEM
o
2.3 IR

WK e A AR F T 350 3 BE R B
KOHOTFTHEEERIRAESE GREFRT
TR K B BT, FEIR I APE R T, RE B[R,
RN B2 U BENESRN, IFFR&=4 %
W, BERPRAR, BBEW /o

£ URERUREHRE, ER—ER
U R AEE L E U BB ME/ N2 5
R7E U B AT B A8 eI |, 3 LE 3 0 i LB
ERERK. NE USRS SN0 RR
FHEHNE UHERNEERR, TRERBIANE
U BB R LI AR 45 S 4% b SR R A SR B BE , /s
BB, XA B T 2= R e L3 g E R AT
B, BT REEFENREFRE,

PAFI R EFE 0.03 m/s B, MR U
RIEMT U BB KRS &3 N A/K R,

HEEZEMAEETUEEHR UEEYN
MEFEELER URENEREEER, FUR
BHL RarDE A R BB, BERE /N
HE2ME3AUEL EERFRE A UR
BREELLT URENEER,F URELL U
BV R4 Faas P IR B BE R BE B/ N T S0 B4 R
BEBRR B TUREENTFE, MKEERBPR


http://www.cqvip.com

1

NGRS - AN G S ETRBUES SR P K =R RE R « 11 -

B2 U BUESTSS AL SR T 0.21 m Qb3 RE R i B i )z [
Fig.2 Speed vector at section below liquid level 0.21 m in mould with U- shape pipe and corresponding vector diagram
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Fig.3  Speed vector at section below liquid level 0.21 m in mould without U- shape pipe and comesponding vector diagram
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