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In the past decade there has been an upswing in the interest of flywheel energy storage systems for space
applications. This interest has been driven by limitations of chemical batteries for Air Force mission concepts,
advances in microprocessors and composite materials, and the promise of using flywheel systems for energy
storage and as attitude control ...

Currently, high-power flywheels are used in many aerospace and UPS applications. Today 2 kW/6 kWh
systems are being used in telecommunications applications. ... How Flywheel Energy Storage Systems Work.
Flywheel energy storage systems (FESS) employ kinetic energy stored in a rotating mass with very low
frictional losses. Electric energy input ...

The main components of the flywheel energy storage system are the composite rotor, motor/generator,
magnetic bearings, touchdown bearings, and vacuum housing. The flywheel system is designed for 364
watt-hours of energy storage at 60,000 rpm and uses active magnetic bearings to provide a long-life, low-loss
suspension of the rotating mass.

Functions of Flywheel. The various functions of a flywheel include: Energy Storage: The flywheel acts as a
mechanical energy storage device, accumulating rotational energy during periods of excess power or when the
engine is running efficiently.; Smooth Power Delivery: By storing energy, the flywheel helps in delivering
power consistently to the transmission system, ...

Flywheel energy storage has distinct advantages over conventional energy storage methods such as
electrochemical batteries. Because the energy density of a flywheel rotor increases quadratically with its
speed, the foremost goal in flywheel design is to achieve sustainable high speeds of the rotor. Many issues
exist with the flywhesl rotor ...

Main FESS applications: power quality, traction and aerospace are presented. Additionally in this paper it is
presented the simulation of an isolated wind power system (IWPS) consisting of a wind turbine generator
(WTG), a consumer load, a synchronous machine (SM) and a FESS. ... Flywheel energy storage systems
(FESSs) store mechanical energy ...

Compared with traditional electrochemical batteries, flywheel energy storage systems are attractive in certain
aerospace applications due to their high power density and dual-use ability to achieve attitude control. A small
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flywheel energy storage unit with high energy and power density must operate at extremely high rotating
speeds; i.e., of the order of hundreds of thousands of ...

A review of flywheel attitude control and energy storage for aerospace is given in. Superconducting magnetic
bearings are ... [102] P. Tsao, An integrated flywheel energy storage system with homopolar inductor
motor/generator and high-frequency drive, Ph.D. thesis, University of California, Berkeley (2003).

Allaire, Paul, Department of Mechanical and Aerospace Engineering, University of Virginia ... Flywheel
energy storage systems store kinetic energy by constantly spinning a compact rotor in a low-friction
environment. When short-term back-up power is required as a result of utility power loss or fluctuations, the
rotor"sinertiaalowsit to ...

On a high level, flywheel energy storage systems have two maor components: a rotor (i.e., flywheel) and an
electric motor. These systems work by having the electric motor accelerate the rotor to high speeds, effectively
converting the original electrical energy into a stored form of rotational energy (i.e., angular momentum).

The National Aeronautics and Space Administration (NASA) and the Air Force Research Laboratory (AFRL)
are cooperating under a space act agreement to sponsor the research and development of aerospace flywheel
technologies to address mutual future mission needs. Flywheel technology offers significantly enhanced
capability or isan enabling ...

NASA GRC, provide excellent potential for significant flywheel development for aerospace and terrestrial
energy storage, power and attitude control applications. Figure 3- Low Energy Flywheel Facility Composite
Rim ... The Flywheel Energy Storage System (FESS) program was a NASA International Space Station
(1SS)-funded

This study addresses speed sensor aging and electrical parameter variations caused by prolonged operation and
environmental factors in flywheel energy storage systems (FESSs). A model reference adaptive system
(MRAYS) flywheel speed observer with parameter identification capabilities is proposed to replace traditional
speed sensors. The proposed ...

ROTOR POSITION AND VIBRATION CONTROL FOR AEROSPACE FLYWHEEL ENERGY
STORAGE DEVICES AND OTHER VIBRATION BASED DEVICES B.X.S. ALEXANDER Bachelor of
Arts in Philosophy of Physics Honors Tutorial College, Ohio University June 2004 Master of Science in
Electrical Engineering Cleveland State University August 2006 submitted in partia ...

Super-capacitor energy storage, battery energy storage, and flywheel energy storage have the advantages of
strong climbing ability, flexible power output, fast ... speed FES is suitable for power reliability applications,
and it has low cost. High speed FES is good for traction and aerospace applications and its cost is five times
larger ...
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OverviewPhysical characteristicsMain  componentsApplicationsComparison to electric  batteriesSee
alsoFurther readingExternal linksCompared with other ways to store electricity, FES systems have long
lifetimes (lasting decades with little or no maintenance; full-cycle lifetimes quoted for flywheels range from in
excess of 10, up to 10, cycles of use), high specific energy (100-130 W& #183;h/kg, or 360-500 kJkg), and
large maximum power output. The energy efficiency (ratio of energy out per energy in) of flywheels, also
known as round-trip efficiency, can be as high as 90%. Typical capacities range from 3 kWhto 1...

The document discusses using flywheel energy storage systems as an alternative to chemical batteries for
energy storage on spacecraft and satellites. Flywheels store kinetic energy in a rapidly spinning rotor or
flywheel. Key components include composite rotors, motors/generators, magnetic bearings, and a vacuum
housing. Flywheels can charge and discharge quickly, have ...

In this paper, a windage loss characterisation strategy for Flywheel Energy Storage Systems (FESS) is
presented. An effective windage loss modelling in FESS is essential for feasible and competitive design.
Unlike generic aerodynamic loss models, FESS require particular attention to their unique characteristics i.e.,
vacuum, small airgaps, high ...

Flywheel is a rotating mechanical device used to store kinetic energy. It usually has a significant rotating
inertia, and thus resists a sudden change in the rotational speed (Bitterly 1998; Bolund et al. 2007).With the
increasing problem in environment and energy, flywheel energy storage, as a specia type of mechanical
energy storage technology, has extensive ...

An overview of system components for a flywheel energy storage system. Fig. 2. A typical flywheel energy
storage system [11], which includes a flywheel/rotor, an electric machine, bearings, and power electronics.
Fig. 3. The Beacon Power Flywheel [12], which includes a composite rotor and an electric machine, is
designed for frequency ...

The flywheel energy storage system (FESS) offers a fast dynamic response, high power and energy densities,
high efficiency, good reliability, long lifetime and low maintenance requirements, and is particularly suitable
for applications where high power for short-time bursts is demanded. ... Proceedings of the IEEE 1997
National Aerospace and ...

Wang, Wensen ; Hofmann, Heath ; Bakis, Charles E. / Ultrahigh speed permanent magnet motor/generator for
aerospace flywheel energy storage applications. 2005 IEEE International Conference on Electric Machines
and Drives. 2005. pp. 1494-1500 (2005 |EEE International Conference on Electric Machines and Drives).
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