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Research group of Electrical Machines at BUT

A sustainable and energy-efficient world of the future

E-Mobility

• E-motors and generators for all
modes of transportation

• High-speed machines for fuel cell 
compressors

• High-speed machines for cooling
compressors

Energy

• Generators for power generation

• High-speed motors for
compressors designed for fusion
reactor cooling

Households and industry

• High Efficient Variable speed 
drives

• High-speed machines for tubro
compressors

• High efficciency machines for
industry and households



Key Competences I

Analysis of electromechanical systems
Electromagnetics, thermal, mechanical
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Multidisciplinary design approach

Thermal 
calculation

Mechanical 
calculation

Elmag. 
calculation



Key Competences II

Utilization of surrogate modelling

Electromagnetic 
model - simulations

Input 
parameters

Training sampling 
schemes

Constructed 
surrogate models

Optimization of 
machine

Predictions of 
machine outputs

Surrogate modeling process

Multiobjective

optimization methods
combination of elements of a differential 
evolution (DE), Strength Pareto Evolutionary 
Algorithm 2/non-dominated sorting genetic 
algorithms II (SPEA2/NSGA-II)



Example of Prototyped Machines

Squirrel cage Induction machine for 
turbo-circulator 

6 kW at 120 000 rpm

250 W, 15 000 rpm PMSM for 
areospace

Slitted rotor Induction machine

12 kW at 50 000 rpm

Squirrel cage Induction machine

50 kW at 50 00 rpm

Fault tolerant PMSM for UAVs Addively manufacture SynRel Coated rotor test sample for 
verification of surface speed up to 

300 m/s

Induction machine for TC 

10,5 MW at 9000 rpm



Our Partners

Partner universities and research institutions

Partner companies



The future lies in electric mobility!
Come and shape the future of mobility with us!



Jan Barta
Associate Professor

Department of Power Electrical and Electronic Engineering

Faculty of Electrical Engineering and Communication
BRNO UNIVERSITY OF TECHNOLOGY

Technická 3058/10, Brno, 616 00
T: +420 541 146 705

bartaj@vutbr.cz

www.vutbr.cz

Thank you for your attention
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