Multiphysics Analysis of a High Power RF Window using COMSOL®
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COMPUTATIONAL METHODS AND RESULTS
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Figure 2. 3D structure of the window
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Nuclear fusion experiments performed in machines ‘tokamak’
 Tokamak is under Ultra High Vacuum (UHV).

* Transmission lines feeding power are under ~4 bar pressure.
RF vacuum window required to mechanically isolate the
systems and allow RF power to transmit with high return loss.
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Figure 3. E-field in alumina
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Figure 4. Temperature profile in alumina
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Von-Mises stress (N/m?) in alumina for an input power of 125 kW

A 1.55x10’
x10’

i
)
s

=

< .

1.4
1.2

\/

/"

R

F,
L NG e
\‘!@4 . Hos6
<< |
AN :
N 5
N V¥ 3.65x10

riphery. Boundary load

condition used for PD.

Figure 5. Stress profile in alumina
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CONCLUSIONS: RF Vacuum window was designed and analyzed using COMSOL Multiphysics®.
The fabricated window was tested and the measured results were found to be in good agreement with the simulation results
Such windows are used in Nuclear fusion experiments and a window for higher power CW operations can be designed.
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