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Abstract

*» The wireless power transfer(WPT) enables safe, efficient, and cordless charging of electric
vehicles. However, the main limiting factor is the design of magnetically coupled coils (power
pads), used for efficient power transfer.
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¢ These power pads should be able to transfer the power in the order of 2-5kW with a large air O coil_ Q000 Vool
gap of approximately 150mm and tolerance to misalignment. Durability, low weight, and cost N ' ' cati
- . . DC-HFE ransmitter (UMM\ =
efficiency also need to be considered. Converter __ Coil L.
s 3-D finite-element analysis modeling iIs used to design and optimize power pads. This AC-DC
: ‘o i - : - [V —
technique is viable since measured and simulated results differ by 10% at most. N AL = JI«} T
o Thi : L - - " & Fig.3 WPT System block
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»» Besides, some critical issues of practical design problems in the coil topologies are compared.
Finally, human exposure issues are mentioned. Ll
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Fig.1 IPT circuit schematic for the experiments with full-bridge inverter and Boost PFC.

¢ The fundamental equations governing power transfer are given by
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¢ To boost power transfer capability, two types of compensation are used: Series compensation  100mm lateral misalignment.
(voltage source characteristics), and Parallel compensation (current source characteristics).
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% The power transferred from the primary to the secondary is given by
P = (Re Z,)I?

% At the resonance condition with unity power factor, the efficiency is reliability, etc.) IEEE) [9].
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- ki TM . NW\_\/\/\/\_A_ 2 To make IPT systems are as efficient, cost-effective, and light as possible, the pad design should

be optimized in such a way that there should utilize the minimum amount of ferrite to achieve the
@ @ Vipy — e M Vg Vol = Rac = (fz) (fa:) desired coupling between the power pads. In this work, A systematic power pad design procedure .

Iy Vigw| \ c |y V voc i was discussed, and FEM simulation results were given for a particular power pad design with

misalignment tolerance of 100mm and distance of 150mm between the pads. A generalized

Fig.2 A general unified circuit diagram of an IPTS for all basic compensation schemes compensation network design was presented with relevant equations.

. Transmitter and Receiver Coil Design :
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Fix the Airgap and misalignment as required )
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