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Project description

The proposed project is part of the epfloop team’s research into the electrification of high-speed
transportation systems, and more specifically into the propulsion of high-speed electromagnetic
levitated vehicles. In this respect, electromagnetic analytical models are developed to study the
performance of linear electric motors, and to optimise their design for specific applications.
Subdomain modelling is a powerful and accurate field-based method to represent the magnetic field
distribution in the motor. It solves Maxwell's equations in rectangular domains where material
properties are constant, interfaced with appropriate boundary conditions. This leads to an infinite
set of equations. In some cases, the relative convergence phenomenon arises when solving this set
of equations and causes the problem to converge towards a unique, but incorrect solution.

The purpose of the project is to study the causes of this phenomenon, and to propose a convergence
criterion, which will ensure that the problem converged towards the correct solution.

Tasks of the student
* Conduct a literature review on the field (subdomain modelling, mode matching method,
waveguide theory, ...).
* Define a simple problem that exhibits the relative convergence phenomenon.
* Understand the problem through linear algebra and analysis manipulations.
* Define a rigorous or heuristic convergence criterion that ensures the correctness of the
solution.

Requirements
*  Analysis, numerical analysis, linear algebra.
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