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Analysis of the Efficiency According to Resonant Repeater Application in Magnetic
Resonant Wireless Power Transfer System
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Abstract - In this paper, the power transfer efficiency analysis based on the resonant repeater in a magnetic resonance
wireless power transfer system is proposed. The efficiency of the magnetic resonance method was verified by comparing
the general frequency with the resonance frequency. The resonance repeater was arranged to increase the efficiency and
increase the transfer distance. When using resonant repeaters, the maximum efficiency increase is about 36.23[%] and the
transfer distance was extended to more than 20[cm]. Through this study, confirmed the effect of using resonance
repeaters in wireless power transfer system. As a result, it can be expected that the overall technology related to wireless
power transfer system will be more valuable for energy-IT technology.
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Table 1 Value of transmitter and receiver of magnetic
resonant WTP
Distancelcm] 1 2 3 4

Transmitter
frequency[kHz]

Transmit power[W] 6.427 6.62 7324 | 7529
Receiver frequencylkHz] | 92.428 | 97.428 | 92.428 | 110.47

85.567 | 9242 918 | 102.19

Transmission voltage
Transmission current

1 5 ps |‘FI e v . . ful
Freqil) NN 123,353 kHz
[a=18 B 15.72 v
rrs(4) BE2.3 mA
(@)

Received power[W] 1.281 1.18 0.9 0.593

Power after

111 1.092 | 0.854 | 0.538

rectification[ W]
5 6 7 8 9 10
104.057 | 115.409 114.7 120.11 1195 121.1

7.405 7.122 7.235 7.214 7.178 7.167

11047 | 119.325 | 119.325 | 119.325 | 120.332 | 121.365
0.542 0.312 0.341 0.245 0.213 0.164
0.53 0.288 0.331 0.228 0.202 0.151

Receive voltage

Voltage after rectification

b | — Receive current
A

3 Sps 18.BYV 2 Sps @0V 0 ¢

res (20 8.23 V
res (30 7.38 W
s (4 144.3 mA
(b)
a8 7 &8 Atole] AHz2|7} lem]Y mho| mtE
(@) SUF def, M7 b) A deh 87

Fig. 7 Waveform when the distance between transmitter
and receiver is 3[cm] (a) Transmitter voltage, current,
(b) Receiver voltage, current
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e AR Efficiency[%] 726 | 551 | 539 | 453
(@ 15 16 17 18 19 20
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