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Mutual Inductance Calculation and Analysis between Two
Circular Coils of Perpendicular Arrangement
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Abstract

In this paper, calculation method of mutual inductance for two circular coils which are widely used in wireless power

transfer system and analysis results using the method are proposed. Two circular coils are arranged in a perpendicular
way. For calculation of the mutual inductance, an Rx coil placed perpendicularly with the other coil is uniformly
subdivided into many unit cells and both magnetic flux density linked with the Rx coil at each unit cell and the total
magnetic flux density of the Rx coil are obtained. Two circular coils are considered as a filamentary coil and uniform
current density on each coil is assumed. For verification, helical and spiral coils are fabricated. As a result of

measurement in 50 cm to 100 cm distance, theoretical mutual inductance is almost agreed with measured one.
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Fig. 2.
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Table 1. Measured parameters of the fabricated reso-

nant coils.
T(R72L) Lun(ljped indizgnce —Zrifll:
%,_id;:roa] 8,168.14 22;1':40 67.00 uH | 1.25 MHz
%,_zd;:roa] 8,325.22 1451':00 98.82 uH | 1.25 MHz

AHgstel S, dHE 2t AR A

I8 4= AR F 3 29 Abole] 43 Y
A2 7 o] T4 Abele] z W Aol we}
gk Zlojek Al Ale] AR 3 TS A
2o T4 (H2)ol A 93]9] dE 3=,
2aold FA AUL (nitra)28 BAEE 7HE
10319 FEE TA2 747} 5743} STk 50 em
A4 100 em7bA o] 43 AHEAE ST A,
B EEAA AR AR ojgt As} AA 5
A3 A7 AT AU 5 AT £, D7}
A& A A5 QYR 2 A9 Ha $EE AA
W AR MRS 4 AYE L 2719 g
e A4 ¥ FolEnt olfe £ I 9

L)

%5 ) : .
Rl ;

mutual mductance (uH)

28 4. 129 Z4% 4E QdE2 v
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Fig. 5. Calculated efficiency between fabricated reso-
nant coils perpendicularly arranged.
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