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A Study on Electric Vehicle with Flywheel Energy Storage System
Supported by Active Magnetic Bearings
NONAMI KENZO

The energy stored in a flywheel is rotational kinetic energy.
The flywheel itself is obviously a key component of the FESS. More recently,
carbon-fiber composites have been used as the flywheel material. In this case, the
flywheel can spin at a much higher speed and the speed of the flywheel provides the
greatest contribution to the energy storage capability of the system. The design of
the rotor can have a significant effect on the performance of the system, research
continues on the design of a modern composite rotor. Thus a higher rotating speed
can be safely attained with a consequent higher energy storage capacity. At first,
the new FESS was designed , fabricated and assembled. Next, the simple adaptive
control was applied to FESS and also variable bias control algorithm was applied to
FESS
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Item Value Uit

Fly wheel diameter 0.4 1
Flywheel thickness 0. 1L
Rotor mass 116 kg
Polar moment of inertia 1.114 kg n®
Other moment of inertia 20610 kg tn®
Constant of radinl AMB 25.106x10° % Nw*/A?
Coustant of axial AMD TUAGE=10 " Nw* /A"

Upper distanee rom center of gravity  3.08Gx 1071 m

Lower distanee from center of gravity  1L815x 107 i)

Radial nominal air gap nA=10* 1
Axial upper nominal air gap Ndx10? m
Axial lower nowminal aic gap DGl 1
Raulial nominal toneh-down gaps 0.2x10- m
Axial nominal toneh-down gap Dodxln m
Allowable coreent .0 A
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3 FESS
2 FESS
ltem Value  Unit
Total length 3345 mm
Total width 1240 i
Total height 1840 mm
Mimimum road clearance 94 I
Mimimum turning radiug 3.8 1

Dry weight
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URL: http://mec2.tm.chiba-u.jp/~nonami/
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