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Context

To design, you need models and an optimization process. To be usable, the model must be flexible and fast. Models
with Magnetic Equivalent Circuit (MEC) offer a generic solution. Modeling and optimization on the same platform
provide the flexibility needed for the design process. There are few tools to find shapes and topologies for electrical
machines. This is why we want to develop a modeling tool dedicated to electrical machines and adapted to design by
optimization and topological optimization.

A Jeumont Electric structure will be taken as a test case.

Objective

The objective is to develop a specific modeling tool for machines and adapted to topological optimization [1].

A Cartesian XY version of a MEC model exists [2], it will be necessary to adapt this model to the specificities of round
electric machines [3]: symmetry, curvature, saturation, rotor displacement,...

The model will provide the gradient of the design variables using the adjoint method for the classical quantities of the
electric machines: Energy, torque, induction, fem

Expected results

o Development of the model: MEC Electric machine

e  Comparison with Jeumont Electric simulations / measurements: accuracy and computation time
e Validation on particular cases for the MEC model (rotation, ....)
e Tests and validation of the calculated gradients.
o  Detailed writing of the solutions found for the calculation of the gradients.
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Figure 1. Magnetic structures modeling — a/ Synchronous generator [1], b/inductance, and c/ flux density in the airgap
and voltage obtained with the machine rotation [3].
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