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O INDUCTION FURNACE

It is a high temperature vacuum
distillation furnace used for recovery of
heavy metals

Functions :
melt and consolidate of heavy metals
distill the volatile metals and salts

operate in inert containment box

heat reasonably fast while being
capable of holding temperature
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Induction heating

’ Material Properties ‘_,04__ System Geometry |

Set of governing equatior'u\s\\ l
(T, w), o(T), C(T), k(T) for electromagnetism and .| Electromagnetism and
heat transferis solved Heat Transfer
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Work piece COMSOL model of induction heating Comparison of experimental and simulated temperatures
setup with meshing . at thermocouple location..

o
b=1
S

s
=3
S

@
=
8
S
s
@
o
@
5
2 600
£
2
B
o
2
£
2

X

15 20
time in seconds

%
LA/

Power 13-15kW
Frequency 10kHz

Numerical modeling of induction heating of long work pieces, C.Chaboudez, S Chain et al
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O Geometry and MESHING
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(jwo — w?ege)A+V X (g 'ty 'B) = Je
B=VxA

These equations are solved in entire computational domain (including copper
charge, coil, crucible, susceptor, insulation).

The input data for the coil is 250 V with a working frequency of 2.5 kHz.

In the outer boundaries of computational domain the magnetic insulation

boundary condition is used, which imposes that the normal component of

magnetic field has to be zero
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oT
pCape V-(kVT) + Q

Solid computational domains of the model,

All the initial temperatures are set to 30°c.
All the inside free surfaces in the model are allowed to
participate in surface to surface radiation.

The outer vessel wall surfaces are allowed to

participate in surface to ambient radiation and

convective cooling using suitable values of h.
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2D Temperature distribution in VDF
after 5 hours.

3D Temperature distribution in VDF furnace
after 5 hours.
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v’ 2D axisymmetric model of VDF

v’ Solution of induction heating problem in the VDF.

v’ Evaluation of parameters like voltage , Frequency and number
of required radiation shields.

v’ At the operating frequency of 2.5 kHz, the requisite maximum

temperature in the crucible is attained at coil voltage 250 V.
v’ The studies reveal that in place of 20 number of radiation
shields 10 number is also sufficient to maintain the suitable
temperature gradient between the vaporization region and
condensation region based on the process requirement.
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Design modifications

Compatibility of
coatings,

CO |V| SO |_ seals,gaskets
STUDIES
OF VDF

Optimization of

Structural
integrity/Material
selection

Optimize thickness of
insulation material
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Forced convection

Forced convection cooling

> Melting and Magneto-hydrodynamics

> Vapour Transport

> Melting and solidification
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