= 22-47-12-04

The Journal of Korean Institute of Communications and Information Sciences ’22-12 Vol.47 No.12

https://doi.org/10.7840/kics.2022.47.12.2051

Dol TP T4 AY A%
NzRe) EE B et il

N
N
ok

The Simplification Method of
Efficiency Analysis for a Wireless
Power Transfer System with Relays

Juhui Kim®
o ok
|

& =% Fool Wl salsiole 24 Ao )
Mg ARA obd b 2 vlag ATA 1
P WSt Azde SaE Aae 2

©30] F5gE etk

Key Words : Wireless Power Transfer, Shifted
frequency, Maximum Efficiency,
Simplification method, Coupling
coefficient

ABSTRACT

In the paper, we study an efficiency of a wireless
power transfer system with relays including all
lumped-parameters. The maximum efficiency and its
corresponding frequency of a wireless power transfer
system with relays are analyzed by varying the
number of nonadjacent coefficients or a distance
between resonators of the simulated certain systems.
The analysis results show that the maximum
efficiency and its corresponding frequency can be

obtained by the simplified system included not the

entire nonadjacent coupling coefficients but the

biggest one only.
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Fig. 1. An equivalent circuit of a wireless power transfer
system with n resonators
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Fig. 2. Maximum efficiencies and corresponding
frequencies depending on the number of nonadjacent
coupling coefficients included in the calculation
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Flg 3. Variation of the frequency of the maximum
efficiency and the coupling coefficient k1 according to the
increment of the distance between resonators
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