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Comparison of Absorbing Boundary Conditions and Waveguide Port
Boundary Condition for Waveguide Electromagnetic Analysis Using Finite
Element Method
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ABSTRACT

Waveguides are transmission lines that guide electromagnetic waves in the desired direction and are utilized in various fields such
as medical devices, radar systems, and satfellite communications. Computational electromagnetics (CEM) is essential for designing and
optimizing waveguides. The finite element method (FEM), which is one of the numerical analysis techniques, is efficient in solving closed
problems such as waveguides. In order to apply FEM for waveguide analysis, boundary conditions that fruncate the computational
domain are required. This paper performs electromagnetic simulations using absorbing boundary conditions (ABC) and waveguide port
boundary conditions (WPBC) in 2/D and 3/D waveguides using the finite element method and compared their performances. The
accuracy of the analysis was verified by comparing the results with HFSS, a representative commercial electromagnetic simulation
software. Simulation results confirm that applying WPBC allows for smaller analysis domains than ABC.

= keyword : Computational Electromagnetics, Finite Element Method, Absorbing Boundary Condition, Waveguide Port Boundary
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2. Finite Element Analysis

2.1 2-D Finite Element Analysis
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(Figure 1) Parallel-plate waveguide structure loaded
with dielectric(2, 10, 11)
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