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Analysis and Optimization of Transmission Power and Efficiency
for Contactless Power Transfer System
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(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics,

Nanjing, 210016, China)

Abstract:In a contactless power transfer (CPT)system, it is impossible to accomplish primary and sec-
ondary part design independently by the traditional mutual inductance coefficient, which results in de-
sign difficulty of system power and efficiency. Therefore, a new method is proposed to calculate power
and efficiency. Based on a new definition of mutual inductance coefficient, power and efficiency of the
secondary part which is compensated in both series and parallel circuit are inferred, and the design of
magnetic structure is decoupled. By analyzing the relation of power and magnetic parameter, such as
winding number, quality factor and sectional area of secondary coil, it is found that the transmission
power and the efficiency of the secondary part are independent of the number of the secondary winding.
Moreover, the primary and secondary parameter design flow is given, and the optimization principle and
method for transmission power and efficiency are presented, which are beneficial to the size reduction of
magnetic core and the increasement of transmission power and efficiency. Finally, the prototype is de-
veloped and the validity of the optimization method is verified by the simulation and the experiment.
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Fig. 1 Simplified equivalent circuits for secondary side
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Fig. 3 Equivalent circuit of CPT using constant current
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