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The aim of this thesis is to assess whether CFD simulations using the Volume of Fluid method 
can accurately model the cavity formed by supersonic impinging jets in the Electric Arc Furnace 
steelmaking process. The first step is to validate the accuracy of the Volume of Fluid method in 
predicting the cavity size, shape, and flow patterns in the bath by comparing the simulation 
results with experimental data  and analytical correlations. The validation results show good 
agreement between the Volume of Fluid simulations and experimental results for both cavity 
properties and flow induced by the impinging jet.  
 
After validating the Volume of Fluid method for impinging jets, Lagrangian particles are 
introduced to represent bubbles generated at the cavity interface as a result of chemical 
reactions. Different bubble mass fluxes and removal conditions are tested to evaluate their 
influence on the cavity. It was found that the creation of bubbles slightly increases the depth of 
the cavity, and decreases the radius of the cavity indicating that the bubbles do have an effect 
on the cavity surface. 
 
 A final set of simulations that reproduce Electric Arc Furnace-like blowing conditions are 
conducted using a standard supersonic jet in a cold atmosphere. The jet is positioned so that its 
potential core reaches the surface of the bath, mimicking the impact of a coherent jet. The cavity 
and velocity properties in the bath are analyzed for two inclined jet angles of 30° and 45°. These 
results provide a basis for comparison with future simulations involving coherent jets under real 
Electric Arc Furnace conditions. 

 


