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Numerical Simulation and Optimization on Flow of Cooling Water
in Oxygen Lance Nozzle for a 50 t Converter

Sun Yuxia, Han Zhijie, Chang Jinbao, Zhang Chaofa, Li Shuangwu and Xuan Zongyu
(No2 Steelmaking and Rolling Plant, Tangshan Iron and Steel Co Lid, Tangshan 063016 )

Abstract The numerical simulation on flow of cooling water in oxygen lance nozzle for a 50 t converter has heen car-
ried out by a commercial software Fluent to analyze its flow characteristics through velocity vector diagram of cooling water
flow. By simulation and analysis, a new pattern oxygen lance nozzle with cooling water clapboard to simultaneously control
cooling water flow, increase cooling efficiency and strength of nozzle section is proposed. Simulation results show that as an
independent inlet — back channel in new pattern oxygen lance nozzle, the energy loss due to opposed jet flow impact in cool-
ing water chamber and the flow dead zone in center of nozzle decrease, this structure has better cooling effects to enhance

nozzle head central mechanical strength and restrain distortion of lance nozzle head.
Material Index 50 t Converter, Lance Nozzle, Cooling Water Clapboard, Numerical Simulation
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Fig. 1 Sketch of structure of original oxygen lance nozzle, pro-
totype
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Table 1 Parameters of lance nozzle
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Fig. 2 Velocity vector diagram of flow field along nozzle axis di-
rection (a) and flow field at y = - 100 mm from nozzle head

(b), original oxygen lance nozzle
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Fig.3 Sketch of structure of improved oxygen lance nozzle with
cooling water clapboard
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Fig.4 Sketch of velocity vector of flow field along nozzle axis
direction (a) and flow field at y = - 100 mm from nozzle head

(b) for improved oxygen lance nozzle with clapboard
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Fig.6 Distortion picture of nozzle bottom face: (a) original, prototype; (b) improved, with
clapboard
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Fig.5 Curves of x-velocity of flow over cone face S mm
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