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Numerical Simulation of the Influence of Immersion Tube
Diameter Ratio on RH Refining Performance

Li Boshu, Zhao Wei
(School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: To enhance the efficiency of the RH vacuum refining system a physical model of a 150 t RH vacuum refining
system incorporating a vacuum chamber, snorkels, and ladle was established. The Euler-Euler two-fluid method was ad-
opted for numerical simulations to systematically investigate the effects of different downcomer-to-riser diameter ratios on
the circulation characteristics and refining performance of the RH device. The flow velocity at each position, flow field of
the main cross-section, agitation effect on the molten steel at the ladle bottom, circulation flow rate, and mixing time un-
der different diameter ratios (1-1. 4) were analyzed for various diameter ratios. The results show that increasing the down-
comer diameter significantly enhances the circulation flow rate (390 kg/s-492 kg/s) , while the mixing time decreases
(286 s—269 s). The flow field in the ladle tends to concentrate in the region between the two snorkels , the flow field in the
vacuum chamber improves, and the proportion of the active region of molten steel at the ladle bottom decreases (from 39%
to 19%). Considering all factors, the optimal diameter ratio of the downcomer to the riser is 1.2, which can balance the
improvement of the circulation flow rate and maintain excellent molten steel stirring capability.
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Fig. 1 Top view and mesh generation of RH degasser: (a)Top view, (b)Mesh generation
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Table 1 Geometric dimensions of RH refining unit
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Fig. 2 Grid independence test
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velocity distribution profiles of the downcomer at key

Fig. 3
positions under different diameter ratios: (a) key positions,

(b) velocity distribution diagram
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Fig. 4 velocity distribution profiles of the riser at key positions

under different diameter ratios: (a) key positions, (b) velocity

distribution diagram
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Fig. 5 velocity distribution profiles of the ladel at key positions

under different diameter ratios: (a) key positions, (b) velocity

distribution diagram
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Fig. 6 Flow field of main section: (a)Diameter ratiol, (b)Di-

ameter ratiol. 1, (¢)Diameter ratiol. 2, (d)Diameter ratiol. 3,

(e)Diameter ratiol. 4
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Fig. 7 Velocity contour :

ratiol, (¢) Diameter ratiol. 1, (d) Diameter ratiol. 2, (e)Di-

ameter ratiol. 3, (f) Diameter ratiol. 4

(a) Section position, (b) Diameter
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Fig. 8 The influence of different diameter ratios on circulation flow rate and mixing time : (a)Circulation flow rate, (b)Mixing time
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