THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2024 May; 35(5), 429~432.

http://dx.doi.org/10.5515/KJKIEES.2024.35.5.429
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

X,
e
X,
&,
m
I
i
)
il
v
ol
o
>

QA A2 SRR

o
A471 5] 9% 9 AW 29 Yo AH

Method for Determining Input Voltage and Output Load to Minimize Magnetic
Field Leakage of a Wireless Power Transfer System with a Series-Series Topology

Abstract

In this paper, we proposed a method for determining the input voltage and output load that minimizes magnetic field leakage in
a wireless power transfer system with a series-series topology. The proposed method is derived by ensuring that the currents in the
transmitting and receiving coils are the same to ensure that the vector sum of the two currents is minimized, considering the minimum
vector sum of the current minimizes magnetic field leakage. Moreover, the proposed method was experimentally proven.
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system with series-series topology.
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Fig. 2. Current where magnetic field is minimized.
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Fig. 3. Experimental setup to validate the proposed method.
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Table 1. Experiment design specifications.

Parameters Value
Operating frequency (f,) 85 kHz
Target output power (Poy) 50 W

Inductance of TX and RX coil (L), Ly) 371 ¢H

Equivalent series resistance of TX and RX coil (R}, Ry) | 80 mQ

Resonant capacitance of TX and RX side (Cj, (;) | 100 nF

Mutual inductance between TX and RX coils (M) |9.94 pH
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Table 2. Values calculated using the proposed method and
comparison groups.

Group | Group | Pro- | Group | Group

Comparison group 1 2 |posed| 3 4

Calculated R; [Q] 131 | 331 | 531 | 731 | 9.31

Load resistance Rig [Q] | 1.62 | 408 | 6.55 | 9.02 | 11.5

Calculated V;,, [V] 328 | 206 | 163 | 13.9 | 123

Input voltage (Vi) [V] | 364 | 229 | 181 | 154 | 13.7
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Fig. 4. Current measurement results.
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Table 3. Magnetic field strength measured at a distance of
50 mm for the proposed and comparison groups

[unit: 2 77.
C -
OI;ITI:) e;rrl)son Group 1 |Group 2 |Proposed | Group 3 | Group 4
X axis 6.18 523 4.8 493 5.16
z axis 6.90 4.88 431 451 4.63
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