356

The Transactions of the Korean Institute of Power Electronics, Vol. 21, No. 4, August 2016

pAR=]
[=]

http://dx.doi.org/10.6113/TKPE.2016.21.4.356

1EE& AA v

Design Methodology of 500 W Wireless Power Transfer Converter for High
Power Transfer Efficiency

Mina Kim', Hwapyeong Park!, and Jee-Hoon Jung'

Abstract

The design methodology of an adequate input voltage and magnetizing inductance to minimize reactive power
is suggested to design a wireless power transfer (WPT) converter for high-power transfer efficiency. To
increase the magnetizing inductance, the turn number of the WPT coil is increased, thus causing high parasitic
resistance in the WPT coil. Moreover, the high coil resistance produces high conduction loss in the transfer and
receive coils. Therefore, the analysis of conduction loss is used in the design of the WPT coil and the
operating point of the WPT converter. To verify the proposed design methodology, the mathematical analysis of

the conduction loss is presented by experimental results.
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Fig. 1. Wireless power transfer system including several

power stages.
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Fig. 2. Basic topology of wireless power transfer using

resonance.
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TABLE I
PARAMETERS OF SS TOPOLOGY FOR WP
USED IN EXPERIMENTS

Parameters Value
Turn number 20
Coupling coefficient 0.232
Magentizing 754 [uH]
inductance
Primary leakage 2496 [uH]
inductance
Secondary leakage 248,64 [uH]
inductance
Primary and
secondary resonant 674 [nF]
capacitor
Operating(Resonant) 87 [KFTz]
frequency
Input Voltage 100 [V]
Target output power 500 [W]
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TABLE I
EXPERIMENTAL RESULTS ACCORDING TO
WEIGHTED COEFFICIENT

Parameters Value
Input Voltage 100 [V]
I=005 Efficiency @ 500 W 88.72%
Power Factor @
500 W 069
Input Voltage 73 V]
I=0% Efficiency @ 500 W 83.94%
Power Factor @
200 W 0.4
0.85
0.75
0.65
0.55
0.45
0.35
0.25
0.15

Sow 100 150 200 250 300 350 400 450 500
W

W ow W W W W W W W
1=0.05 0.23 0.28 0.37 0.44 0.50 0.56 0.61 0.64 0.66 0.69
I=0.25 0.32 0.38 0.45 0.49 0.56 0.61 0.68 0.71 0.76 0.84

(a) Comparison of power transfer efficiency curves of WPT
conver ter
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