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Research on the measurement method of receive coil
offset angle in MCR-WPT system

Jiang Bing Wang Zibo Yu Zihao Yuan Ming

(School of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210046, China)

Abstract: Aiming at the uncertainty of the offset angle of the receiving coil relative to the transmitting coil in the magnetically coupled
resonant wireless power transfer (MCR-WPT) system, which leads to large fluctuations in the transmission efficiency of the system, a
method for calculating the offset angle of the receiving coil in MCR-WPT system based on the reflection impedance is proposed.
According to Kirchhoff’ s voltage law, the relation between the reflection impedance of the transmitting coil and the mutual inductance of
two coils is established, then the relation equation of the mutual inductance and the coil offset angle is derived according to the mutual
inductance formula of two coils. Therefore, the expression for the reflection impedance and the offset angle is derived. The coils model
and peripheral circuits are built using Maxwell and Simplorer simulation software for co-simulation. Meanwhile, a MCR-WPT
experimental system is built, and multiple sets of experiments are conducted under different coil distances. The simulation results show
that the mean absolute error between the set angle of two coils and the calculated angle is 2. 57°. The experimental results show that the
aforementioned mean absolute error is 2. 94°. The offset angle of the receiving coil of the short-distance wireless power transmission
system can be calculated accurately through the above method.
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Fig. 1 MCR-WPT system equivalent circuit model
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Fig.2 Schematic diagram of coil position
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Fig.3 Simulation model for each offset angle
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Table 1 Simulate setting angle, calculating reflection
impedance and calculating offset angle when 2=10 cm

TRBRE  RATLE RE&E OB AW
R/ (°)

MAEE/(°)  HIE/V HF/A m() R/ (°)
0 12 59.767  0.778 7 3.8 3.8
15 12 59.769  0.772'1 16.7 1.7
30 12 59.776  0.7513 29.6 -0.4
45 12 59.798  0.677 3 47.3 2.3
60 12 59.821  0.596 4 58. 1 -1.9
75 12 59.868  0.442 6 72.8 -2.2
90 12 59.905  0.3166 83.7 -6.3
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Fig. 4 The relationship between setting angle and

reflection impedance at different distances
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Fig.5 Comparison of calculation angles for each distance
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Table 2 Comparison between experimental setting
angle and calculating angle when 2=10 cm

TEVCE KGR RS SONbY R

WRE/(°)

M/ (°) WV /A mQ) A/ (°)
0 12 59.768  0.777 6 4.7 4.7
15 12 59.771  0.7670 17.5 2.5
30 12 59.779  0.745 1 30. 4 0.4
45 12 59.802  0.6712 46.6 1.6
60 12 59.817  0.6215 57.6 -2.4
75 12 59.863  0.4769 71.5 -3.5
90 12 59.903  0.3189 83.6 -6.4
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