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Numerical Simulation of Electromagnetic Field, Flow field
and Temperature Field in Arc Furnace with Three Electrodes

ZHANG Si-hong, YAO Xin, GUO Tian-yu, LI Dong-bo

Abstract; In order to master the flow and heat transfer mechanism of the molten pool of the arc furnace
with three electrodes under the action of electromagnetic stirring, the electromagnetic field, flow field and
temperature field in the molten pool were simulated and analyzed by using the multi-physical field cou-
pling simulation model, and the simulation method was verified by combining the test results. The results
show that the maximum values of magnetic induction intensity, electromagnetic force and Joule heat den-
sity in the molten pool occur in the electrode area, which is the main reason why the highest temperature
in the area is near the electrode in the molten pool; After the electromagnetic force is applied, the local
velocity of the melt near the furnace wall increases, which facilitates the corrosion of the high-temperature
melt to the wall. The temperature field calculated by simulation is in good agreement with the test results,
and the maximum error is not more than 13. 66% , which proves the reliability of the simulation method.

Key words: arc furnace; numerical simulation; multi-physical field coupling o\



