‘ I DEPARTMENT OFF ELECTRICAL
ENGINEERING AND COMPUTER SCEINCE

Spring 2015 Seminar Series
Presented by the ECE Division

MAGNETIC GEARBOXES AND ELECTRODYNAMIC WHEELS
FRIDAY MARCH 20, 2015

2:00 PM - HEC 450

In this presentation | will discuss two exciting research topics: (1) magnetically geared electrical machines for wind and ocean
power generation applications and (2) maglev vehicle transportation using electrodynamic wheels.

A magnetic gearbox enables a contactless mechanism for speed amplification to be achieved. A magnetic gearbox does not
require gear lubrication and has the potential for high conversion efficiency. A magnetic gearbox also has inherent overload protec-
tion since the magnetic poles will simply slip rather than mechanically break when overloaded. Although magnetic gearboxes have
become an active research topic within academia they have so far not attracted that much commercial interest. This is most likely due
to their cost and still untested capabilities. In order to greatly reduce their cost the volumetric and mass torque density capabilities of
the magnetic gearbox needs to be significantly increased. In this presentation a summary of the experimental and theoretical analysis
of magnetic gearboxes that | have conducted in my laboratory will be presented. Experimental results that demonstrate the capability
to greatly improve on prior-art magnetic gearbox designs will be presented.

The second research topic that will be discussed involves looking at a new low-cost means of creating high-speed maglev
(magnetic levitation) transportation. When magnets are electromechanically rotated above a conductive non-magnetic guideway, ed-
dy-currents are induced that can simultaneously create lift and thrust force. This thrust force creation is analogous to how the wheels
of an automobile use friction to create traction. The magnetic rotor that is used to create these non-contact magnetic forces has been
termed an Electrodynamic Wheel (EDW). This presentation will outline the 3-D eddy-current modeling that has been conducted and
the experimental test vehicles that have been built to investigate the performance potential of using EDWs for high-speed ground
transportation.
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