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Investigation of Various High-Frequency Litz Wires 

with Regard to Performance and Modelability for 

Transcutaneous Inductive Energy Transfer Systems 

Inductive power transfer through the skin to 

power cardiac assist devices in the 5–20 W range 

is a current research topic in medical technology 

and at the iew as well. The goal is to replace the 

current cable connection through the abdominal 

wall, so that full implantability can reduce the risk 

of infection for patients and improve their quality 

of life. 

One of the development goals is to create a coil 

system with as little loss as possible. In the 

relevant frequency range between 500 kHz and 1 

MHz, high-frequency wires are used to reduce the 

skin and proximity effects.  

This thesis aims to investigate the effects of 

selecting a specific high-frequency Litz wire on 

inductance and resulting AC losses. Based on an 

initial literature review, selection criteria will be 

identified. In the next step, selected Litz wires will 

be measured, and the results will be compared. 

Furthermore, a comparison will be made between 

the measurement results and the results of an 

existing numerical simulation model.  

 

The goal is to find answers to the following 

questions: 

•    What are the characteristics of the Litz wires 

that promise the best performance for the 

relevant application? 

•    How do the selected Litz wires differ in terms 

of their electromagnetic performance, and why? 

•    How well can the the respective Litz wire be 

modeled to simulate loss resistances in an 

accurate way? 

→ Precise and structured approach to work, 

along with a proactive attitude 

→ Basic understanding of electrical 

engineering 

→ Basic knowledge of or interest in wireless 

power transfer 

→ Interest in FEM modeling 

→ Interest in hands-on, detail-oriented work 

→ Familiarization with and literature review on 

high-frequency Litz wires and their properties 

→ Familiarization with COMSOL Multiphysics 

→ Selection of several promising Litz wires 

→ Winding coils and measuring inductance and 

AC resistance 

→ Comparison of results: measurement results, 

simulation results, manufacturer 

specifications, … 

→ Construction of a coil system and comparison 

with the previous system 

→ Evaluation 

→ Report and presentation 


