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Analytic modeling method for meander coil
impedance with error compensation

WU De-hui  HE Tian4u  HUANG Yi-min  SU Lingxin  LIU Zhi+ian

( Department of Electronic Mechanical Engineering Xiamen University Xiamen 361005 China)

Abstract: An impedance analytical model of arbitrary shape meander coil is proposed in this paper. First—
ly the impedance calculation of single rectangular meander coil was simplified by defining shape—position
factor. Secondly the coupled effect between several overlapped meander coils was studied and the series
equivalent inductance model of which was established. Thirdly the separation and reconstitution proces—
ses of arbitrary shape meander coil were discussed and the math expressions of error compensation in re—
constitution process were also derived. Furthermore the completely analytical model of incident field and
scattered field impedance for arbitrary shape meander coil was obtained. Finally a case of meander spiral
coil was analyzed and a series of physical verification experiments were carried out with a precise imped—
ance tester. The results demonstrate that the presented method can be used in impedance analytical calcu—
lation of arbitrary shape meander coil and placed over the conductor in different heights with different
excitation frequencies.
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Fig.2 Spatial position diagram of two arbitrary

single rectangular meander coils
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Fig.4 Error distribution of meander coil reconstitution
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Table 1 The shape and material parameters of

a typical rectangular meander coil

no xg/mm y,/mm x;0/mm y;o/mm A/mm w/mm  §/mm

5 5 35 45 5 1 0.245 0.035
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Fig.9 Self-inductance measurements of coils
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Table 3 The results of self-inductance measurements

No 1/uH 2/uH

1 1.483 1.360

2 1.495 1.369

3 1.485 1.364

4 1.485 1.360

5 1.488 1.372
1.487 1.365

17

4

Table 4 Comparion of the coil’s calculation result

with different theoretical methods

No 1/pH 2/pH
( ) 1.487 1.365
17 1.624 1.624
( ) 1.602 1.557
-0.103 -0.179
( ) 1.499 1.378
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Fig.10 Impedance measurements of eddy-current coils
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