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Development of Mathematical Model of High-Frequency Induction Furnace
with Coke Packed-Beds for Scrap Melting
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Synopsis :
advantages.

The high-frequency induction melting furnace with packed beds of coke has been recently developed from many
However, overall transport phenomena of the furnace is still not clear in spite of its importance for

optimizing/designing the furnace. In this study, by summarizing the results obtained in the previous studies, a total

mathematical model was proposed for simulating heat transfer and material flow in the furnace.

Three experiments

at different conditions were also conducted by using low-melting-temperature metal in the laboratory scale furnace

with graphite packed beds.

The results showed that agreement between observed and predicted data in any

experiments is good enough for verification of the model. In addition, the experimental data revealed that the decrease
of electric current and the reduction of scrap layer influence significantly productivity and temperature of liquid metal
at the outlet, respectively. Finally, the model was applied to an industrial furnace, with both temperature and flow
fields of scrap, coke and hot metal simulated for the first time. The major findings due to this analysis were that a
thermally-inactive region at the center of the scrap layer and predominant channelling of hot metal near the wall exist.
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Table 1. Experimental conditions of the laboratory
scale induction melting furnace.

CaseA | CaseB | CaseC Unit
Current 1600 1300 1600 A
Height of Wood’s metal 80 80 40 mm
Height of graphite bed 100 100 100 mm
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Fig. 2.Packing structure in the laboratory scale
furnace, together with mesh used for calcula-
tion (left : case A and case B, right: case C).
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Table 2. Electric conditions and product composi-
tions in an industrial induction furnace for
scrap melting.

Condition Unit
Power 1244 kW
Current 8893 A
Frequency 497 Hz
Product composition
C/Si/Mn/P/S 3.3/2.5/0.7/0.2/0.11 mass%
N©v/OvY 41-53/17-21 mass ppm
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