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Numerical simulation of melting process for
regenerative aluminum melting furnace
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Abstract: In order to better research and optimize the performance of aluminum melting furnace, based on reasonable
model with user-defined melting model and oxidation loss model, a numerical simulation of coupling field between
combustion space and aluminum bath in regenerative round aluminum melting furnace was presented using CFD
software FLUENT. The effects of solid-liquid zone and porosity on melting process were described in details. The results
show that the model reveals the melting phenomenon of the furnace better. The optimization of parameters for aluminum
melting furnace can be studied by the above model. The effect rules of solid-liquid zone and porosity on melting
parameters are obtained: The aluminum temperature increases slowly with melting time in solid-liquid zone, but increases
fast when leaving solid-liquid phase lines. The furnace temperature and oxide mass increases with melting time
periodically and parabolically, respectively. As the oxide thickness increases, the aluminum temperature increasing
becomes slow with the increase of porosity.
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Fig.1 Geometry model of regenerative aluminum melting

furnace: 1—No.1 burner; 2—No.2 burner; 3—Secondary flue;
4—Coupling face
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