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Numerical Simulation of a New Type Submerged Entry Nozzle for
200 mm x 200 mm Billet Continuous Casting

Chen Yuanging''*, Shang Zhenghong', Tao Naibiao', Wang Jin' and Qiu Shengtao
(1 Zhangjiagang Lianfeng Iron & Steel Research Institute Co Ltd, Zhangjiagang 215628 ; 2 National Engineering
and Research Center for Continuous Casting Technology, Central Iron and Steel Research Institute, Beijing 100081)

Abstract In order to alleviate the impact of flow jet of nozzle side-ports on solidifying shell and easy to use the side-
port nozzle to the mold for casting square billet with smaller cross section, a design idea of submerged entry nozzle ( SEN)
with flabelliform side-ports is advanced. The characteristics of flow field and temperature field in mold for casting 200
mm x 200 mm billet with straight channel nozzle, rectangular side-ports nozzle and flabelliform side-ports nozzle are ana-
lyzed and compared by using three dimension math model of fluid flow and heat transfer in mold. Research results show that
the side-ports nozzle is available to reduce the impact depth of flow jet, improve the inclusions floating up, and increase the
temperature and activity of liquid at meniscus and favorable to smelt slag; the flow from flabelliform side-port is more dis-
perse, so the effect of impact on solidifying shell is sharply decreasing.

Material Index Square Billet, Submerged Entry Nozzle, Flabelliform Side-Port, Flow Field, Temperature Field,

Numerical Simulation
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Fig. 1 (1) Computed zone and mesh division. (2) Structure of submerged entry nozzle: (a) straight channel; (b) rectangular side-port; and (¢) fla-

belliform side-port. (3) Distribution of stream line and velocity on plane of symmetry for nozzle (a) straight channel; (b) rectangular side-port; and (¢)

flabelliform side-port
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Fig. 2 Distribution of velocity at meniscus in mold with nozzle; (a) straight channel; (b) rectangular side-port; and (¢) flabelliform side-port
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Fig.3 (1) Contrast of distribution of velocity at place (Z =
- 140 mm) flow jet distance from nozzle: (a) (b) rectangular
side-port; and (¢) (d) flabelliform side-port; (2) contrast of
distribution of turbulent kinetic energy on wall, with nozzle (a)
flabelliform side-port; and (b) rectangular side-port
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Fig.4 Distribution of temperature field at plane of symmetry

with nozzle; (a) straight channel; (b) rectangular side-port; and (c)
flabelliform side-port
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(1) Contrast of temperature field distribution at meniscus ( a- straight channel; b-
rectangular side-port; c- flabelliform side-port) ; (2) contrast of temperature distribution at
featuring place (Z = - 140 mm) in nozzle jeting zone ( a- flabelliform side-port; b- rectangu-
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