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Research objectives:
Decarbonizing the aviation sector through hybrid and electric propulsion technologies is essential to mitigate its environmental impact, as aviation accounted for approximately 2.5% of global energy-related CO₂ emissions in 2023. 
Among the emerging solutions, cryo-electric hydrogen-powered aviation represents a highly promising approach due to the synergy of utilizing liquid hydrogen as both a clean, energy-dense fuel and a cryogenic coolant for superconducting electrical machines.

Within this context, high-purity superconducting aluminum has recently emerged as a highly promising candidate for cryogenic motor windings, due to its lightweight nature and substantially reduced DC losses. Its capability to be manufactured into ultra-thin twisted Litz-wire configurations enables effective mitigation of high-frequency AC losses, which are typically a critical limitation in high-speed aerospace propulsion systems.
This PhD research activity will focus on the multiphysics design and control of superconducting electrical machines for aerospace applications, addressing electromagnetic, thermal, structural, manufacturing, and reliability aspects within a unified design framework. The project will maintain a strong experimental and application-oriented perspective, including the complete design, development, and validation of a prototype machine. The research will ultimately contribute to the development of next-generation cryogenic electric hydrogen-powered electrical machines for future aerospace propulsion systems.
Proposed research activity: 

Expected activities (not limited to):

· Electromagnetic, thermal, and structural design and analysis through dedicated software
· Inter-turn short circuit current modelling and prediction for fault-tolerant electric machines
· Voltage distribution analysis for inter-turn insulation stress reduction
· Control Strategies implementation for multi-three phase electric machines
· Aluminum Litz wires characterization and aluminum to enamel adhesion assessment

· Aluminum Litz wires stator winding manufacturing
· Electric machine prototyping

· Experimental activities and testing campaign 

Supporting research projects (and Department):
This project will be carried partially at the Department of Engineering “Enzo Ferrari”, and partially within the Power Electronics, Machines and Control research institute of the University of Nottingham, UK.

Possible connections with research groups, companies, universities.

The project is in collaboration with the University of Nottingham, UK. 

