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Research objectives: --(max 10 rows)
In the last years, the need for high power density and efficiency has become a central concern in the green transportation sector. 
Electrical machines mass can be reduced by increasing the switching frequency of the power converters, leading to more compact systems. The converter enables the control of speed and torque as per application requirements, usually via pulse width modulation PWM, where the control bandwidth is related to the switching frequency. Wide-bandgap devices are an enable technology in this sense, as they achieved better performance in switching and can operate efficiently at higher temperatures compared to their silicon counterparts.

This research also investigates the possibilities, opened by the achievable lager bandwidth of the control algorithms, to develop advanced modulation and control techniques for the EV power converters, aiming to improve the EV powertrain performance and reliability, as multi-harmonics power injection to increased power density in EM equipped with magnet free rotors.
Proposed research activity -- (max 10 rows)
Electrical machine design is conventionally conduct with the aim of minimizing torque ripple and back-EMF harmonics. However, making use of a large bandwidth current control algorithm is also possible to make use of these harmonics to perform a multi-harmonics power injection and increase the efficiency of the electrical machine.
Successful students are expected:
· to investigate multi-harmonics injection in electrical machines;

· to individuate control strategies to maximize power efficiency in electric drives. 
· to develop control algorithm for magnet free motors based on multi-harmonics injection.
Supporting research projects (and Department)
The successful candidates will become part of the MeltingLab research team, working of electrical machines and converters of the University of Modena and Reggio Emilia. 
Possible connections with research groups, companies, universities.
The project will see the involvement of the University of Nottingham UK (UoN), which will participate in the study and electromagnetic analysis of the proposed electrical machine. Dual Degree with UoN is possible as well.
