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Simulation of magnetic resonance wireless power transfer system in
non-ferromagnetic medium

£
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Abstract: Theoretically, magnetic resonance wireless power transmission can achieve high efficiency.
However, due to the influence of various media, a large deviation exists between the measured efficiency
and the theoretical efficiency. A magnetic resonant wireless power transmission system in non-
ferromagnetic medium is proposed based on the equivalent circuit model. The influences of different
media on the coil impedance and resonance frequency are analyzed by calculation and simulation, and the
results of calculation and simulation are in good agreement. The design steps of the high efficiency system
in the medium are proposed, and the simulation results show that the efficiency can be improved by more
than 30% after optimization.
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Tablel System parameters

parameter R;/mm R,/mm D;ymm Dy/mm n b/mm C/nF fykHz

R LG T EBERSA, Hd R IR/

value 110 100 10 100 10 1 2.0 500

FAR, Ry ARG E R, Dy, A IRZ R 2 k5
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2, AR BN B TR AR R IR R TR DL R AL AR
R PR

Ay A O A AL K A LA 3 R AL, A
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Uk B 22 SO TC AL BERCR L M /N o SR g K FULIA , Bl
ARG, A 5 FR ORI R L i AR A o 3 K R 1 e JRR
AW /NE 46 pH, i H A BLAK K E 142 Q; LA H
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Table2 Parameters of non-ferromagnetic medium

medium  conductivity/(S-m™) relative permittivity relative permeability

air 0 1.00 1
sea water 4.00 81.00 1
muscle 1.28 60.33 1
—a—simulation in sea water
- »--calculation in sea water
S4r .. a.simulation in air
- =calculation in air
- ¢ simulation in muscle
521 =+ calculation in muscle
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Fig.4 Relationship between self-inductance of transmitter
and frequency in different mediums
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Fig.5 Relationship between resistance of transmitter
and frequency in different mediums

Bl 5 AE T B2 R R B AR 1 5 2R

530 - —a—simulation in sea water
- - calculation in sea water
.. 4. simulation in air -
N - v =calculation in air A
E 520 || ='# simulation in muscle .,'.
> - calculation in muscle | ,-*
=] P
g -
g 510
“—
= z PP 1
=] " PP -S|
E - 5!3‘: B S TE0 S SN
2 500 prs ¥t F-vovovoNoV TNV Y
e
490 ) ) ) ]
0 1 2 3 4

f/MHz
Fig.6 Relationship between resonant frequency of transmitter
and signal frequency in different mediums
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Table3 Efficiency in different mediums
VI IR R v i S OBy o A1 B 1 S o T | v i D i medium efficiency/%
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