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New wireless charging coil designs, created and tested by Oak Ridge National
Laboratory, include a three-phase system that features rotating magnetic fields
between layers of coils. The layered coils transfer power in a more uniform way,
allowing for an increase in power density. Credit: Jason Pries/Oak Ridge
National Laboratory, U.S. Dept. of Energy

Oak Ridge National Laboratory researchers created and tested new
wireless charging designs that may double the power density, resulting in
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a lighter weight system compared with existing technologies, while
maintaining safety.

The hands-free method includes a set of two charging coils—one to be
affixed underneath an electric vehicle and the other at ground level.
When the coils are aligned, the power transferred charges the vehicle's
battery.

The team's designs, described in a recent study, include a three-phase
system that features rotating magnetic fields between layers of coils.

"The layered coil design transfers power in a more uniform way,
allowing for an increase in power density," ORNL's Jason Pries said.
The three-phase system has successfully transferred 50 kilowatts with
95% efficiency. "As we scale up the system to transfer up to 300
kilowatts, the specific power is expected to improve as well."

This research brings the team another step closer to fully charging an EV
in 20 minutes.

  More information: Jason Pries et al. A 50kW Three–Phase Wireless
Power Transfer System using Bipolar Windings and Series Resonant
Networks for Rotating Magnetic Fields, IEEE Transactions on Power
Electronics (2019). DOI: 10.1109/TPEL.2019.2942065
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