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Fig.2  Contactless transformer schematic
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Fig.7 Contactless transformer with primary core
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Tab.1 2D calculation results
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Fig. 10  Three types of secondary winding arrangement
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the secondary windings
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Tab.4 Design specifications and circuit parameters

of prototype for IPT system
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Reluctance circuit and structure optimization of
contactless transformer
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(1. Key Laboratory of Power Electronics and Electric Drive, Institute of Electrical Engineering, Chinese
Academy of Sciences, Beijing 100190, China; 2. School of Electronic, Electrical and Communication
Engineering , University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract: Contactless transformer is the key component in inductive power transfer (IPT) system and its coupling
coefficient (k) will directly affect the power transfer efficiency. Hence,the optimization of the contactless transform-
er has been the researching focus. This paper studies a contactless transformer applied in movable vehicle with the
structure that primary and secondary side are asymmetrical. Magnetic flux distributions for the conditions that the
primary or secondary side is open circuit respectively, are analyzed. According to the superposition principle of mag-
netic field, magnetic reluctance circuit of this contactless transformer is proposed. Then the primary and secondary
inductance (LP,LS) and mutual inductance (M) are calculated. Based on these formulas, the reluctance circuit
structure could be optimized,and the results well agreed with that of Ansys Maxwell, which confirms the magnetic
reluctance circuit and the physical character obtained is correct. Furthermore ,based on this magnetic reluctance cir-
cuit , the trapezoidal windings section of contactless transformer is proposed to improve k and the turn of windings are
optimized to enhance the output power. With these optimizations, k reached 0. 45 and efficiency of 85.3% was a-
chieved with the air gap of 48mm in 30kW IPT system experimental platform.
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