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Multiphysics Optimization of a Synchronous 
Reluctance Machine for Electric Vehicles 

In previous work, a drive-cycle–based 
optimization routine for a synchronous reluctance 
machine (SynRM) was developed, with the focus 
restricted to the electromagnetic domain to 
minimize drive-cycle losses. 

For the design of EV traction machines, the 
thermal domain is required to be incorporated at 
the optimization stage. In this work, the current 
workflow is extended to a multi-domain electro-
thermal-mechanical framework, with a focus on 
the thermal aspect. Different thermal simulation 
methods in Ansys MotorCad should be 
investigated to account for both steady-state for 
continuous rating and transient behavior for 
short-term peaks. 

Students profile: 

 Work independently and self-motivated 
 Experience and knowledge in Matlab 

programming 
 Ideally heard EM1 and EM2 

Working packages: 

 Literature research in multiphysics 
optimization of traction machines  

 Familiarization with the existing drive 
cycle optimization routine 

 Investigation of different thermal 
simulation approaches to consider 
machine’s continuous and peak 
performance 

 Implement the thermal simulation into 
the current optimization routine and 
execute the optimization process 

 Optional: Train the surrogate model to 
accelerate the optimization process 

 Documentation and presentation 

Figure 1: Multiphysics optimization of SynRM for electric vehicles. 


