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Study of Three-phase AC Arc Heat Conductivity Process in the
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Abstract; To address the problem that it is difficult to accurately characterize the temperature field distribution
and heat conduction law in the ultra-high temperature arc furnace cavity, the heat generation process, heat
distribution, heat conduction and flow law of each part of the arc in the smelting furnace cavity are analyzed in depth
with the help of Fouriers Law of Heat Conduction and Newton's Law of Cooling combined with COMSOL simulation
experiments. Taking the beryllium-copper alloy smelting process as an example, the axial heat conduction along the
graphite electrode and the lateral heat conduction were calculated. The results show that the flame temperature at the
mouth of the electric arc furnace can reflect the temperature of the near-pole section of the arc in the furnace
chamber,and the temperature of the near-pole section in the furnace chamber can be calculated by the flame
parameter detection at the mouth of the furnace.
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Fig. 1 Arc generation,distribution of arc voltage and

electric field
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Fig. 2 Arc furnace basic structure diagram
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Fig. 3 Schematic diagram of arc axial and transverse

thermal conductivity
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Fig. 4 Temperature sensor location and temperature profile of the furnace mouth
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heat conductivity COMSOL simulation

PF EA5 R LM, 1 AR AE = A il AL IR
{6 L B S 5 2) |l {5 BCIEL 5 R R A I B S A
AT S 20 R D 1730 15 K 3T A% i i
FEAFEM AN 2 073.15 Ks3) I B SHAK N
700 W/ (m « KOTHE, ] FAR ARG 3 769. 57 T, Jn
PR P 3 404. 49 T BB A5 R R T M

Bt K22 5 0 85 0 W T B2 T e 30T W B I
AP T AR

] B R PR Q. 5 B i B Q. A7 TE
9. 6 20 YR 2 X S iy T UL A B R R AR A E Rl
A 7 R AR PR 00 T e A T AR AR 1) % 3 AT 6 B
N o RSB I A PR 5 R R Al JRE A R A
DR I T 728 W L AR 118 35 vl A i) A S B8R

——

Axial thermal
conductivity

| e———

Axial thermal
conductivity

6 BERRENERASTEE

Fig. 6 Axial thermal conductivity of the electrode surface
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