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Fig.1 Predicated flow patterns in the tundish w_ithout flow control by using k—¢ model

(a) middle plane (b) quarter plane (c) near—wall plane

k—e BRI N HE L, S MERFEERRE PR A G TR0 5 R,
O IR P AR SRR, 155 k—e BRI A — L0 R SRR 222 A AT SRk 4 Y.

XHER KR Lee % ©) 1t {8 f Phoenics SHRHTT T RIBEMRIFIHTE, B55%
W25 R A, Y& B A SO B4 AR, P E QA OB K SAE T XI5
W5 LW Z R, AR SLREMS, BT MM ERE SN, & iR &4
R ERERREN — D FEFAE.

2.3 LES Hi€iE

E 3 25H 2 7EME&E L LES FrfkBait SRS S5 k- BB ERITEE R
AR, H53miipw) & R i, SirRmMRsER TR EER.

HTFPRENMRAN LT, A OME OAMRATRSISEEE, MEHE KN
B, EEFRRSERMSEX. FHit, b T RSP RaNNRIGHRTE S 63



11 % REBHE EFEPEEN LRSI BRI 1219

T TYEET T3S
Y R A L AR
}'.k\?-- ‘ P 2o
o M A { s -
7 v L
i A A ) -,
oo AL 1 oo
- f/"—- N -
v {f::'_ L B
P o 1¢,—~ P )
-3 PR I LI i A
fea R et Sisegd Gl H DU
SN R I AL R
. \ ez

(<)

B 2 JReNARIEEREA (o SRNTTRRS
Fig.2 Predicated flow patterns in the tundish with flow control by using X—¢ model

(a) middle plane (b) quarter plane (c) near—wall plane
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Fig.3 Predicated flow patterns in the tundish without flow control by using LES

(a) middle plane
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NUMERICAL SIMULATION OF THREE-
DIMENSIONAL TURBULENT FLOW IN
CONTINUOUS CASTING TUNDISHES

ZHU Miaoyong (Northeastern University, Shenyang 110006), SAW ADA Ikuo
(Nippon Steel Corporation, Kawasaki 211, Japan)
(Manuscript received 1996—07-02, in revised form 1997-03-03)

ABSTRACT A Mathematical model to describe three-dimensional turbulent flow in con-
tinuous casting tundishes has been developed by choosing two different types of turbulent
model as k—¢ and LES (Large eddy simulation). Numerical calculations have been performed
to study the characteristics of flow in the tundish without / with flow control, and the
reasonability of the turbulent models has been discussed. The results show that the proper
flow control is in favor of inclusions floating in the tundish; basically, the phenomena of flow
in the tundish can be described by using traditional k—¢ model, however, the phenomena
which could not be well calculated by k—¢ model can be described by using LES.
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