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[Abstract]

This paper simulates through simulation by modeling the transmitter and receiver equivalently to enable wireless power transfer (WPT)
within a metal-shielded space, and verifies the results through experiments. Through this, various influencing factors on the power transfer
efficiency (PTE) of the wireless power transmission system in a metal-shielded space have been closely analyzed, and a concrete and
effective method for improving the power transfer efficiency of the wireless power transmission system is suggested based on the analyzed
factors. In addition, the experiment of receiving Manchester code information by enabling data transmission through wireless power
transmission through the receiving coil within the metal shielding space has been verified. Through this, we would like to present the
possibility of an efficient wireless power transmission system within the metal shielding space.
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Table 1. Characteristics of medium.

index STS304
conductivity (07) [S « m ] 1.389F+ 06
resistivity (0) [ohm » m] 1/o
relative permeability (1,.) 1.0048
air permeability(u ) [ H/m ] 1.247E— 06
permeability () [H/m ] fig * [y
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Fig. 1. Transmittance according to frequency change
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Fig. 5. Equivalent circuit of wireless power transmission

system.
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Table 2. Simulation component figures.

index transmission | receive
resonant frequency (kHz) 25 25
parasitic register [0 ] 1.522 1.522
capacitance (nF) 236 236
Inductance [uH] 172.42 172.42
quality coefficient 17.8 17.8
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Fig. 6. Simulation of wireless power transmission
transfer efficiency.
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Fig. 7. Test setup of metal shielding.
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Fig. 8. Wireless power transmission basic circuit.
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Fig. 11. Test setup of Wireless power transmission.
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Table 3. Wireless power communication test results.

transmission coil o) efficiency
. N index | ®ower supply) (%)
v Y A
|MCU i géﬂl_.“wggm ‘)_.|§;j§ - | mMcu F(kHz)| V I W V | V| I | W| EFF
v 22; 25 | 24.00] 0.70 | 16.80| 39.70 | 4.80 0.60| 2.88| 17.14
2l g B XMad M AlS AIME
:f'=19T%L" =S |D:’L°f , non 25 | 12.00] 027 336/ 18.00|3.07 0.33| 1.01] 30.15
Fig. 9. Wireless power transmission test setup case
case 25 | 24.00] 0.5813.92| 1625| 1.70[ 0.20 0.33|  2.41
— case 25 | 12.00] 0.53| 6.36| 630 | 1.40] 0.15| 0.21|  3.30
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Fig. 10. Timing diagram of Manchester code.
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