
ENERGY STORAGE SPINNING
FLYWHEEL

A brief background: the underlying principle of the

flywheel energy storage system???often called the

FES system or FESS???is a long-established basic

physics. Use the available energy to spin up a rotor

wheel (gyro) via a motor/generator (M/G), which

stores the energy in the rotating mass (Figure 1).

Electronics is also required for the motor 

Flywheel energy storage (FES) works by

accelerating a rotor (flywheel) to a very high speed

and maintaining the energy in the system as

rotational energy. The energy is converted back by

slowing down the flywheel.  Advanced FES systems

have rotors made of high strength carbon-composite

filaments that spin at speeds from 20,000 to over

50,000 

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

accelerates the mass to speed via an integrated

motor-generator.  To optimize the energy-to-mass

ratio, the flywheel must spin at the maximum

possible speed 
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A flywheel energy storage system can be described

as a mechanical battery, in that it does not create

electricity, it simply converts and stores the energy

as kinetic energy until it is needed. In a matter of

seconds, the electricity can be created from the

spinning flywheel making it the ideal solution to help

regulate supply in the electrical 

A huge spinning cylinder (a rim attached to a shaft)

is maintained on a stator ??? the stationary element

of an electric generator ??? by magnetically

levitated bearings in most modern high-speed

flywheel energy storage systems. The flywheel

system is performed in a vacuum to diminish drag

and maintain efficiency. The flywheel is coupled to a

The future of energy storage is spinning toward us

with next-gen flywheel systems. These systems are

all about amping up flywheel efficiency and cost

reduction. NASA's Glenn Research Center is

leading the charge with its G6 flywheel design, a

bearingless wonder that boosts performance and

reliability for space and Earth-side applications.
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These early flywheel batteries were bad at storing

energy for long periods. So flywheels at the time

were used more for short-term energy storage,

providing five-to-ten-minute backup power in data

centers, for example. And Beacon Power, before its

bankruptcy, focused largely on using flywheels as

frequency regulators for power grids.

Storing electricity in spinning wheels isn''t new, but a

new design may make it cheap enough to compete

with other technologies  Beacon's flywheel for grid

storage cost a whopping $3 million per 

REVIEW OF FLYWHEEL ENERGY STORAGE

SYSTEM Zhou Long, Qi Zhiping Institute of

Electrical Engineering, CAS Qian yan Department,

P.O. box 2703  and as a motor to spin up the

flywheel when charge. High-efficiency FESS

demonstrates promising future to replace the

chemical batteries both in terrestrial and space
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Flywheels are one of the world's oldest forms of

energy storage, but they could also be the future.

This article examines flywheel technology, its

benefits, and the research from Graz University of

Technology. Energy storage has risen to

prominence in the past decade as technologies like

renewable energy and electric vehicles have

emerged.

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 

Flywheel Systems for Utility Scale Energy Storage

is the final report for the Flywheel Energy Storage

System project (contract number EPC-15-016)

conducted by Amber Kinetics, Inc. The information

from this project contributes to Energy Research

???

(C) 2025 Solar Energy Resources 4 / 8 Web: https://www.gebroedersducaat.nl



ENERGY STORAGE SPINNING
FLYWHEEL

Thanks to the unique advantages such as long life

cycles, high power density and quality, and minimal

environmental impact, the flywheel/kinetic energy

storage system (FESS) is gaining steam recently.

Energy storage systems (ESSs) are the

technologies that have driven our society to an

extent where the management of the electrical

network is easily feasible. The balance in

supply-demand, stability, voltage and frequency lag

control, ???

Spinning wheel (2015) View more references. Cited

by (112) Progress and prospects of energy storage

technology research: Based on multidimensional

comparison.  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 
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Fig. 1 has been produced to illustrate the flywheel

energy storage system, including its

sub-components and the related technologies. A

FESS consists of several key components: (1) A

rotor/flywheel for storing the kinetic energy.  FESSs

either include a rotor with a significant moment of

inertia or operate at a fast spinning speed. Most of 

The main components of a typical flywheel. A typical

system consists of a flywheel supported by

rolling-element bearing connected to a

motor???generator.The flywheel and sometimes

motor???generator may be enclosed in a vacuum

chamber to reduce friction and energy loss..

First-generation flywheel energy-storage systems

use a large steel flywheel rotating on mechanical

???

Environmental concerns are also driving research

into flywheel energy storage systems (FESS).

Flywheels are often large and heavy because they

are able to store more energy that way. On the

other hand, smaller and lighter wheels are also used

in many situations because they can spin much

faster and thus much more kinetic energy is

generated 
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This review presents a detailed summary of the

latest technologies used in flywheel energy storage

systems (FESS). This paper covers the types of

technologies and systems employed within FESS,

the range of materials used in the production of

FESS, and the reasons for the use of these

materials. Furthermore, this paper provides an

overview of the types of ???

Flywheel energy storage is a form of mechanical

energy storage that works by spinning a rotor

(flywheel) at very high speeds. This stored energy

can be quickly converted back to electricity when

needed, providing a reliable and efficient way to

manage power supply and demand.

The flywheel continues to store energy as long as it

continues to spin; in this way, flywheel energy

storage systems act as mechanical energy storage.

When this energy needs to be retrieved, the rotor

transfers its rotational energy back to a generator,

effectively converting it into usable electrical energy.
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When energy is input into the flywheel, it starts

spinning, and the kinetic energy is stored in the form

of rotational motion. The amount of energy stored in

the flywheel is proportional to the mass and the

square of the flywheel's rotational speed. 

Conclusion: Flywheel energy storage is a promising

technology with many advantages over 

The flywheel stores energy by spinning at high

speeds and releases it when needed by converting

kinetic energy into electrical energy [73]. A power

electronic converter is the link between the flywheel

motor and the power supply system. The kinetic

energy stored in the flywheel is presented in Eq. 

Flywheel energy storage system has many 

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

accelerates the mass to speed via an integrated

motor-generator.  To optimize the energy-to-mass

ratio, the flywheel must spin at the maximum

possible speed 
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