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Agenda

» Motivation: thorough simulation of magnetically coupled

WPT systems

» Assumption: WPT chain is treated as a non-reciprocal two-

port

» Needed: two-port parameters extracted from the EM field

» Solution: custom design numeric solver

» Application: efficiency and power distribution calculations
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Numerical field model

» Thin wire conductors
» To be solved: Integro-

differential equations
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» Knowing the terminations,

efficiency can be calculated.
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Results of classical WPT chains
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» Efficiency as the function of
frequency and distance.
» Power density distribution

» in the z=D/2 plane. )
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Results with repeater included
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» Efficiencies compared as the

function of distance.
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» Power density inthe z=D/4

(same as before) plane.
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EM field connected with network design
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» The solver has to provide
S-parameters to prepare
the system for network

analysis.

» |mpedance parameters are

mzl calculated from currents

given by the numeric solver.
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Summary

» Electromagnetic modeling of WPT has been carried out

» Efficiencies and power density distributions have been

calculated

» Results were transferred to network analyzer software
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