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Numerical Simulation on Flowing of Slag Particles in Rotary Container

Gu Xianyu, Liu Kun and Zhao Jing
(School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract The rule of flowing of converter slag particles (/% : 40 ~60Ca0, 10 ~20Si0,, 1 ~5AL,0,, 7 ~ 10FeO0,
5 ~10Fe,0,, 5 ~15Mg0, 2 ~6MnO, 1 ~5P,0, 0 ~10 f~Ca0) in rotary container ( cylinder reactor) with rotating angu-
lar velocity 0.3 ~2.0 r/s is simulated by software Fluent to analyze the characteristics of flowing of slag particles. The
mathematic model is established to define optimum rotate velocity for removing free calcium oxide. Results show that with
increasing rotating velocity of the cylinder the rotating status of flowing of slag particles develops into small, bigger waterfall
and circle flowing, and as rotating angle velocity increases to 0. 8 /s, flowing status of eddy occurs in center of cvlinder.
Material Index Converter Slag Particles, Rotating Cylinder, Flowing, Mathematical Simulation
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Table 1 Physical parameters of solid phase of slag

B EE O RE  HHRB/ 4m$$y m1ﬁ%¥£/
5 (kg-m™?) K e (kg-K)™'] [We(m-K) '] [kg (kg nol) -
f-CaO0 3320 300 - 2.25 56

Si0, 2 320 300 1132 2.87 60. 08
AL, 0O, 3 800 300 1.215 7.85 102

MgO 3 580 300 0.887 9.7 40

Ca0 3 320 300 - 2.25 56
Fe,0, 5242 300 0.622 6.879 159.6

MnO 5 340 300 0.740 2.224 70.94
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Fig.2 Cloud diagram of distribution of material volume fraction with angular velocity of rotation / (r-
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Fig. 1 (a) Schematics of structure of rotating face; (b) two
dimensional grids division of rotating face
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Fig. 3 Cloud diagram of distribution of material volume fraction per minute with angular velocity of rotation 0. 8 /s, /min: (1) 1; (2)
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Fig.4  Cloud diagram of distribution of particle velocity vector
in 10 min
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