
 

Contact person: Adrian Söllner adrian.soellner@iew.uni-stuttgart.de 
Examiner: Jun.-Prof. Dr.-Ing. Stefan Mönch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MA (M.Sc.)  

BA (B.Sc.) 

FA 

SA 

Student thesis (M.Sc., B.Sc.) 

„Efficient and compact power electronics for 

mobile electrocaloric heat pumps“ 
 

Topics and applications (selection) 

• Power electronics 

o Highly efficient, compact voltage converters > 99% 

e.g., soft-switching and multilevel converter 

topologies in the watt range, up to > 1200V 

o Optimization of efficiency and power density 

o Wide-bandgap components and ICs (GaN, SiC) 

Work content (selection) 

• Electrical circuit simulation (PLECS, Spice) 

• Design and characterization of power electronics 

(transistors, power modules, filters) 

• Programming and commissioning (RT-Box Plecs, PSoC) 

• Measurement technology for electrical voltage 

transformers (efficiency with power meter, switching 

behavior with oscilloscope)  

• Other activities depending on the type of work 

The topic and duration of the work will be determined 

individually. 

The research group “Smart Converters for 

Emission-Free Mobility of the Future” focuses on 

highly efficient electrical energy converters for 

emission-free mobility of the future. One sub-area 

of the group involves electrocaloric heat pumps, 

which promise higher efficiencies (coefficients of 

performance) than previous compressor heat 

pumps and can be implemented without loud 

compressors and harmful refrigerants.  

When an electric field is applied to an 

electrocaloric material, its internal structure 

changes so that the material can absorb or release 

heat.  The voltage required for this is provided by 

highly efficient power electronics to enable a high 

coefficient of performance and thus energy-

efficient operation. Since electrocaloric heat 

pumps are being investigated at the IEW 

particularly in the context of electromobility, the 

power density of the power electronics and the 

overall system is of crucial importance in addition 

to efficiency. 
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