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Abstract:

Electric vehicles (EVs) and plug-in hybrid electric vehicles (PHEVs) have attracted worldwide attentions because of their
capabilities to improve energy and environment sustainability. However, inconvenience of charging, high cost, short
driving range, and safety concerns of the battery system have hindered the mass market penetration of EVs and PHEVS.
This presentation will look at studies which address some of these issues with wireless charging technology.

This presentation will focus on wireless charging technology that helps eliminate the need of carrying cables and plugging
in, and offer significant improvement in convenience and electric safety for EV and PHEV charging. Although Wireless
Power Transmission (WPT) has been commercialized for consumer electronics and also investigated for EV wireless
charging, the size, efficiency, and cost are key obstacles that prevent WPT from widely deployed. Our research in this
area aims at novel designs that can considerably reduce size and cost while increase coupling coefficient and system
efficiency.

After two years of study, two designs of the magnetic-resonance WPT chargers have been developed at UM-Dearborn.
Vertically layered magnetic-resonance WPT charger instead of layering all components horizontally is proposed, where
the components of the magnetic-resonance WPT charger are vertically layered. When compared to the horizontal design,
the vertical design will be considerably thicker, requiring a larger space for positioning.

The investigators have presented detailed designs for major structures of the magnetic-resonance WPT charger.
Laboratory prototypes have been made and 8kW power transfer has been achieved over 200mm distance with up to 96.5%
DC-DC efficiency, with alignment tolerance of up to 300 mm. UM is working with Mia Motors and DENSO International
to develop a prototype vehicle.
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