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Introduction

Waveguide Structures are often used for transmission of high Figure 2 depicts the E field in the waveguide while Figure 3
CW power. The Inherent conductor losses In the waveguide shows the surface losses In the structure. Figure 4 depicts the
material lead to an Increase In its temperature. If appropriate temperature profiles of the structure. The temperature rise In the
thermal management is not undertaken, this high temperature cooling channels is 2° Celsius.
may lower the breakdown threshold of the waveguide and hence Volue: Electric fd,  cormponent (Vim) .
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its power handling capacity. Water cooling iIs commonly used
when power levels of over 100 kW are encountered. The
proposed work Incorporates the thermal management of
waveguide excited with high power RF waves. RF, Heat Transfer
and CFD physics are coupled to arrive at the solution.

Boundary Conditions and Computational Methods

A Waveqguide (WR-284) is excited with 500 kW CW Power at
3.7 GHZ. Cooling pipes are laid out In the H plane of the
waveguide at the centre where the E field is maximum to facilitate
the flow of water. Figure 1 depicts the proposed structure.
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Figure 2. Electric Field in the waveguide structure

Water Channel Surface: Surface resistive losses (W/m?)
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Figure 1. Waveguide Structure with cooling arrangement

Impedance boundary condition is used at the interior faces of
the waveqguide to account for skin depth. Heat flux condition Is
given to exterior faces to model for copper-air interface. Water Is
circulated at 8 Ipm for cooling purposes. RF and Conjugate heat
transfer physics are used. Frequency Stationary Solver has been
used to obtain the steady state values.

Physics Equations
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