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Structural optimization of tapered resonant coil in magnetically
coupled resonant wireless power transfer system
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(1. College of Electrical and Electronic Information, Xihua University , Chengdu 610039, China;
2. Key Laboratory of Wireless Energy Transfer Ministry of Education, Chengdu 610065, China)

Abstract: In the magnetically coupled resonant wireless power transfer system, resonant coil structure is
the key factor affecting the power transmission efficiency. Based on the circuit theory, the expression is
deduced for the relationship between power transmission efficiency and circuit parameters. The power
transmission efficiencies of the tapered resonant coil and the helical resonant coil were comparatively
studied by numerical calculation. The results show that the energy transmission efficiency of the tapered
resonant coil is higher when the axial spacing is within a certain range. The relationship between the
structural parameters of the tapered resonant coil and the power transmission efficiency was further
studied, and the optimization criterion of the resonant coil structure was proposed. The experimental re-
sults demonstrate that the power transmission efficiency of the tapered resonant coil is higher than that
of the helical resonant coil.
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Fig. 1  Equivalent circuit model of magnetically coupled
resonant wireless power transfer system
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Fig. 2 Tapered resonant coil
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Fig. 3 Spiral resonant coil
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Tab. 1 Parameters of tapered resonant coil and helical res-

onant coil
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Fig. 4 Magnetic flux density map of a tapered resonant coil
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Fig. 5 Magnetic flux density diagram of helical resonant coil
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Fig. 6 Comparison of electrical energy efficiency between
helical resonant coil and tapered resonant coil
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Tab. 2 Relationship between the spacing of the turns and
the power transmission efficiency of the resonant

coil structure

D/mm h/mm HERE/° R/ Y
1.5 0 76.18

1.7 0 85. 81
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1.9 0 87.71

2.2 0 89. 10

1.5 18. 4 80. 41

1.7 16. 4 85.45
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2.2 12.8 88. 42

1.5 33.7 85.23
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Fig. 7 Relationship between taper and energy transmission
efficiency of tapered resonant coil
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Fig. 8 Relationship between the number of turns and the
power transmission efficiency of the tapered reso-
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