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Investigation of the effects of inhomogeneous 

current distribution in parallel-connected stranded 

wires of WPT coils 

 
To increase the power density of wireless power 

transfer (WPT) systems, high power levels need to 

be transmitted in as small a space as possible. 

However, as the power increases, the coil currents 

rise significantly. A common measure for current 

distribution is the parallel connection of several 

stranded wires within a pad. Due to magnetic 

coupling, this results in different partial 

inductances of the individual strands, which leads 

to an inhomogeneous current distribution in the 

coil. The aim of this work is to investigate the 

influence of this inhomogeneous current 

distribution on the transmissible power, the 

efficiency, and the stray field of the system. For 

this purpose, both numerical field simulations and 

metrological investigations on the test bench are 

carried out. Based on the results, an optimization 

strategy will be developed to minimize the 

inductance differences between the stranded 

wires. 

Student profile: 

→ High degree of independence and self-

motivation  

→ Very good knowledge of COMSOL 

→ Understanding of electrical engineering  

→ Knowledge of MATLAB/PLECS  

→ Knowledge of circuit technology and 

power electronics 

→ Ability to work independently 

Work packages and schedule:  

→ Familiarization with the topic of wireless 

energy transfer (WPT) 

→ Setting up the simulation in Comsol 

→ Automating the simulation using Matlab 

→ Setting up an optimizer in Matlab 

→ Setting up one or more reference systems to 

verify the simulation 

→ Evaluating the results and comparing them 

with the simulation 

→ Documentation 


