
FLYWHEEL ENERGY STORAGE AN
UPSWING TECHNOLOGY FOR
ENERGY SUSTAINABILITY

Could flywheels be the future of energy storage?

Flywheels, one of the earliest forms of energy storage, could play a significant role in the transformation of

the electrical power system into one that is fully sustainable yet low cost.

What is a flywheel energy storage system (fess)?

The operation of the electricity network has grown more complex due to the increased adoption of renewable

energy resources, such as wind and solar power. Using energy storage technology can improve the stability

and quality of the power grid. One such technology is flywheel energy storage systems (FESSs).

What are the potential applications of flywheel technology?

Other opportunities are new applications in energy harvest,hybrid energy systems,and flywheel's secondary

functionality apart from energy storage. The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence the work reported in this paper.

What is flywheel energy storage?

Flywheel energy storage (FES) can have energy fed in the rotational mass of a flywheel,store it as kinetic

energy,and release out upon demand. The first real breakthrough of FES was the seminal book by Dr. A.

Stodola in which flywheel rotor shapes and rotational stress were analyzed .

Can a flywheel energy storage system be used in a rotating system?

The application of flywheel energy storage systems in a rotating system comes with several challenges. As

explained earlier,the rotor for such a flywheel should be built from a material with high specific strength in

order to attain excellent specific energy .

Can flywheel technology improve the storage capacity of a power distribution system?

A dynamic model of an FESS was presented using flywheel technology to improve the storage capacityof the

active power distribution system . To effectively manage the energy stored in a small-capacity FESS,a

monitoring unit and short-term advanced wind speed prediction were used . 3.2. High-Quality Uninterruptible
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Power Supply

Flywheel is one of the oldest storage energy

devices and it has several benefits. Flywheel

Energy Storage System (FESS) can be applied from

very small micro-satellites to huge power networks. 

Flywheel energy storage???an upswing technology

for energy sustainability. Energy Build, 39 (5) (2007)

 Review of energy storage technologies for 

The key factors of FES technology, such as flywheel

material, geometry, length and its support system

were described, which directly influence the amount

of energy storage and flywheel specific 

Flywheel technology is shown to be a promising

candidate for providing frequency regulation and

facilitating the integration of renewable energy

generation and the feasibility of grid-based flywheel

systems are explored. Increasing levels of

renewable energy generation are creating a need

for highly flexible power grid resources. Recently,

FERC issued order number 841 in an effort to ???
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Structure and components of a flywheel. - "A

Review of Flywheel Energy Storage System

Technologies and Their Applications" Figure 1.

Structure and components of a flywheel.  Flywheel

energy storage???An upswing technology for

energy sustainability. Haichang Liu Jihai Jiang.

Engineering, Environmental Science. 2007; 216.

Highly Influential 

High-temperature-superconducting (HTS) bearings

have the potential to reduce rotor idling losses and

make flywheel energy storage economical.

Demonstration of large, high-speed flywheels is key

to market penetration, Toward this goal, we have

developed and tested a flywheel system with 5- to

15-kg disk-shaped rotors. Rim speeds exceeded

400 m/s, and ???

ABSTRACT Direct current (DC) system flywheel

energy storage technology can be used as a

substitute for batteries to provide backup power to

an uninterruptible power supply (UPS) system.

Although the initial cost will usually be higher,

flywheels offer a much longer life, reduced

maintenance, a smaller footprint, and better

reliability compared to a battery. The ???
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Semantic Scholar extracted view of "Energy storage

??? a key technology for global energy

sustainability" by R. Dell et al. , title={Energy

storage ??? a key technology for global energy

sustainability}, author={Ronald Michael Dell and

David A. J. Rand}, journal={Journal of Power

Sources}, year={2001}, volume={100},

pages={2-17}, url={https 

Other opportunities are new applications in energy

harvest, hybrid energy systems, and flywheel's

secondary functionality apart from energy storage.

Declaration of Competing Interest The authors

declare that they have no known competing

financial interests or personal relationships that

could have appeared to influence the work reported

in 

With the evolution of the automotive industries,

flywheel energy storage systems (FESS) are being

integrated into hybrid propulsion systems as an

expected solution) for use in braking applications

and energy regeneration.  Flywheel energy

storage???an upswing technology for energy

sustainability. Energy Build, 39 (5) (2007), pp.

599-604, 10. 
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Professor of Energy Systems at City University of

London and Royal Acad-emy of Engineering

Enterprise Fellow, he is researching low-cost,

sustainable ???ywheel energy storage technology

and associated energy technologies. Introduction

Outline Flywheels, one of the earliest forms of

energy storage, could play a signi???cant

Flywheel energy storage ??? an upswing

technology for energy sustainability. Energy Build

(2007)  sodium-sulfur and flow batteries that are

used for energy storage. The technology for lead

batteries and how they can be better adapted for

energy storage applications is described.  Review of

energy storage technologies for sustainable power 

The cost invested in the storage of energy can be

levied off in many ways such as (1) by charging

consumers for energy consumed; (2) increased

profit from more energy produced; (3) income

increased by improved assistance; (4) reduced

charge of demand; (5) control over losses, and (6)

more revenue to be collected from renewable

sources of energy 
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Flywheel energy storage???An upswing technology

for energy sustainability. Article.  Jihai Jiang;

Flywheel energy storage (FES) can have energy fed

in the rotational mass of a flywheel, store 

DOI: 10.1016/j.jclepro.2017.05.132 Corpus ID:

5191588; Clean energy storage technology in the

making: An innovation systems perspective on

flywheel energy storage

@article{Wicki2017CleanES, title={Clean energy

storage technology in the making: An innovation

systems perspective on flywheel energy storage},

author={Samuel Wicki and Erik G. Hansen}, ???

Energy storage systems (ESS) provide a means for

improving the efficiency of electrical systems when

there are imbalances between supply and demand.

Additionally, they are a key element for improving

the stability and quality of electrical networks. They

add flexibility into the electrical system by mitigating

the supply intermittency, recently made worse by an

???
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An important mission of the international space

station (ISS) is to provide a platform for engineering

research and development of commercial

technology in low Earth orbit (LEO). Flywheel

energy storage technology is an ideal candidate for

this mission because, in addition to benefiting the

commercial and military satellite industries, it offers

significant operating cost ???

Flywheel energy storage system is a system that

can store energy while spinning at high speed. The

shape and density of materials are important

parameters for energy storage in flywheels. 

Flywheel energy storage an upswing technology for

energy sustainability. Energy and Buildings 39:

599???604. Bitterly J.G., 1998. Flywheel technology

DOI: 10.1016/J.RSER.2016.11.166 Corpus ID:

115097474; Review of Flywheel Energy Storage

Systems structures and applications in power

systems and microgrids

@article{Arani2017ReviewOF, title={Review of

Flywheel Energy Storage Systems structures and

applications in power systems and microgrids},

author={Ali Asghar Khodadoost Arani and ???
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Flywheel energy storage???An upswing technology

for energy sustainability  Received 13 September

2006; accepted 4 October 2006 Abstract Flywheel

energy storage (FES) can have energy fed in the

rotational mass of a ???ywheel, store it as kinetic

energy, and release out upon demand.  It is a

signi???cant and attractive manner for energy 

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 ???

Flywheel energy storage (FES) can have energy fed

in the rotational mass of a flywheel, store it as

kinetic energy, and release out upon demand. It is a

significant and attractive manner for energy futures

''sustainable''. The key factors of FES technology,

such as flywheel material, geometry, length and its

support system were described, which directly

influence the amount ???
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The operation of the electricity network has grown

more complex due to the increased adoption of

renewable energy resources, such as wind and

solar power. Using energy storage technology can

improve the stability and quality of the power grid.

One such technology is flywheel energy storage

systems (FESSs). Compared with other energy

storage systems, ???

Flywheel energy storage-An upswing technology for

energy sustainability. 2007, Energy and Buildings  It

is a significant and attractive manner for energy

futures ''sustainable''. The key factors of FES

technology, such as flywheel material, geometry,

length and its support system were described, which

directly influence the amount of 

This paper describes the present status of flywheel

energy storage technology, or mechanical batteries,

and discusses realistic future projections that are

possible based on stronger composite materials and

advancing technology. The origins and use of

flywheel technology for mechanical energy storage

began several hundred years ago and was ???
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Flywheel Energy Storage System (FESS), as one of

the popular ESSs, is a rapid response ESS and

among early commercialized technologies to solve

many problems in MGs and power systems

[12].This technology, as a clean power resource,

has been applied in different applications because

of its special characteristics such as high power

density, no requirement ???

Sustainable Energy Review s 35 (2014):  storage

??? An upswing technology for energy .  such as

flywheel energy storage [7], new energy vehicles

[8,9], household appliances [10,11], electric 
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