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Research on transmission characteristics of magnetically coupled

resonant wireless power transfer system
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(Mechanical and Electrical Engineering College, Shihezi University, Shihezi 832003, China)

Abstract: In view of the influence of coil parameters and load resistance changes on transmission
performance of magnetically coupled resonant wireless power transfer(MCR-WPT) system, output power
and efficiency of the system are derived using equivalent circuit model of two coil structure MCR-WPT
system. The relationship between coil mutual inductance, load resistance and system output power and
transmission efficiency, as well as the relationship between coil wire diameter, coil turns and mutual
inductance are analyzed. Three-dimensional coil model is established using finite element simulation
software COMSOL, and multiple sets of two-coil MCR-WPT experimental systems are built to verify the
theoretical analysis results. Research results show that by increasing coil wire diameter and turns, the
output power and transmission efficiency of the system can be improved, but the influence of turns on
transmission efficiency is more obvious than that of coil wire diameter, and the transmission distance
increases when the maximum output power is obtained as the turns increases; as the load resistance
continues to increase, the system output power and transmission efficiency both increase first and then
decrease, proving that output power and transmission efficiency both have maximum value, but the

optimal load is different when the system output power and transmission efficiency reach the maximum
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value, that is, there is no optimal load resistance that can maximize the output power and transmission

efficiency at the same time.

Key words: magnetically coupled resonant wireless power transfer; output power; transmission

efficiency; coil wire diameter; coil turns; load resistance
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Fig. 1 Equivalent circuit model of two coil structure

MCR-WPT system
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Table 2 Simulation parameters of coils with

different wire diameters

2% 18l g = a/mm Favg/ MM 7in/mm L/pH
I 0. 89 191.1 182. 2 45. 39
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OEEIIINERC) B
NOUNOUNOWNO

(a) a=0.89 mm,D=100 mm (b) a=0.89 mm,D=200 mm

T aE R/
10°4T

WA NONI00\O

(¢) a=1.10 mm,D=100 mm (d) ¢=1.10 mm,D=200 mm

REBEFEE/
10747

WA UNONI00O

(e) a=1.26 mm,D=100 mm
K2 RGEWMTGEEESLBEBENER

Fig. 2 Relationship between system magnetic flux
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Table 3 Simulation parameters of coils with
different coil turns
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Fig.4 Relationship between system magnetic flux
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Fig. 5 Influence of coil turns on system

transmission characteristics
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density and load resistance
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Table 4 Experimental coil parameters

La sk B LEHE  a/mm N L/uH
0.2 mmX20 i 1 0. 89 10 49. 66
0.2 mm X 30 fI% 1 1.10 10 46. 59
0.2 mm x40 i I 1. 26 10 42.91
0.2 mm x40 B I\ 1. 26 14 74.65
0.2 mm x40 I V 1. 26 18 111.93
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