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The small scale furnace experiment and the computational analysis of electro-magnetic field and thermal fluid
dynamics of the slag in NKK electric resistance furnace clarified the temperature distribution and the fluid
flow in the slag bath. The results are coincident with the observation of the small scale slag electric resis-
tance furnace. The ash is heated by the Joule heat at the each electrode and the heated slag rises along the
electrode due to the reduction of its density and diverse at the top of the slag bath from the electrode. The
buoyancy is found to be the major driving force of the fluid flow in the bath.
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Fig.1 NKK electric resistance furnace
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Fig.5 The procedure of electro-magnetic
and thermal fluid dynamics analysis

3.1
(1)-(4) NKK
50 60Hz
Gauss div E=ple ...
Faraday rot E= 0 Blot ...
Ampere rot B/lp=d ...
divB=0 ...
E B
J p €
H
vx B=0
(o)
J=cE .
A
¢
B rotA
E= 0 Aot grade ...
A 9 (5, 3
rot (rot A/p)=o( 0 A/0 t gradg) ...
(2 (5)
div rot B/y=0=div J=diveE ...

3

—-23—

diva( 0 A/ t grade)=0 ... (10)
MAGNA/FIM
(8), (10)
MAGNA/FIM
0 Ald t=0 (10) o, o
divegrade=0 .. (11)
o
(12) FLUENT
¢
0= o
=0
o@lon =0
Fig.6
(11)
¢ ¢
J=0cE= ograde ... (12)
Qi
Qi=c g g9 . (13)
Upper view ! Electric potential
4] of electrode
/ ® =0,
@)
Electric potential
q of electrode
&« d@lon =0
Electric potential
. 1 of electrode
Side view ® =0V
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Fig.7 The distribution of electric field in the slag
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Fig.9 The distribution of Joule heat in the slag bath
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Fig.10 The velocity vector in the slag bath (side view)
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Fig.11 The velocity vector in the slag bath (top view)
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Fig.12 The temperature distribution in the slag bath
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