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Tutorial Abstract:

The tutorial will describe a complete finite-element analysis procedure for induction motors, including squirrel
cage motor. One of the main novelties of the proposed approach is that the machine performance is obtained
performing only magneto-static finite element analyses. The synergy between analytical and finite element model
leads to a rapid and precise estimation of the rotor induced current. The rotor currents are assigned as source
and their value is adjusted in at maximum three simulation steps. Adopting magneto-static analysis, saturation
phenomena are carefully considered in any operating condition. In addition, computational time is very low, since
time-stepping analyses are avoided. The procedure proposed allows the motor performance to be directly derived,
without any preliminary knowledge of the machine equivalent circuit. In the tutorial, how to apply this analysis
procedure will be described in details. In addition, strategies to include the analysis of skewed rotors, MMF space
harmonics, iron losses evaluation, ... will be explained.

Brief summary of the contents:

Theoretic introduction to highlight the rotor flux in the induction machine equations.
How to set stator and rotor currents into the magneto-static analysis of the machine.
How to consider the skewing of the rotor.

How to consider the Magneto-Motive-Force (MMF) harmonics.

Parameter and losses estimation is a key feature of the proposed procedure.

Efficiency map of the machine (thanks to the rapidity of the magneto-static simulations).
Particular applications.
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