
Addressed research questions/problems
To date, my research has focused on:

• An extensive study of the state of the art about synchronous machines with reduced or

completely without magnets, further explored by means of finite elements analyses. [1]-[2]

• Development of lumped parameters thermal networks for synchronous machines (with

both computed and optimized parameters), validated through experimental thermal tests

and 2D thermal finite element simulations [3]-[4]-[5]; laying the foundation for the

application to the final topic machine.

Currently, the sizing tool of wound field synchronous motors is under development.

• The goal of the sizing code is to allow machine designers to obtain a preliminary wound

field synchronous machine geometry, by simply inserting basic and well-known variable

constraints and parameters.
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Research context and motivation
• The electric traction represents the future of transportation and the electric motor is the

crucial component of the drivetrain of hybrid and electric vehicles.

• Electric vehicles’ producers are turning their attention to machines with reduced or

completely without magnets.

• The wound field synchronous machines and the doubly excited synchronous machines

have been identified as promising solutions.

• My research aims at developing a fast and reliable sizing tool for wound field synchronous

machines for traction applications and at analyzing the motor performances from an

electromagnetic and thermal point of view.
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Future work
The final code will be validated by means of two wound field synchronous machines:

• One traction motor whose main characteristics will be found by a work of reverse

engineering.

• One standard grid-connected wound field synchronous generator.

Adopted methodologies
• The algorithm for the sizing of wound field synchronous machines is based on the concept

of increasing the machine diameter until all the desired constraints are respected.

• The code is conceived to require a limited number of input variables and parameters (e.g.,

torque, speed, supply voltage, material exploitation indexes).

• At present, the developed code has only been tested for a well-known machine and good

agreements have been found.

• The code is under development, especially for the rotor winding design.
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