
OSLO FLYWHEEL ENERGY STORAGE
DEVICE

1. Low weight: The rather high specific energy of the rotor alone is usually

only a fraction of the entire system, since the housing has accounts for the

largest weight share. 2. Good integration into the vehicle: A corresponding

interface/attachment to the vehicle must be designed, which is generally

easier to implement in commercial vehicles due to the more generous ???

Flywheel energy storage (FES) is a technology that stores kinetic energy

through rotational motion. The stored energy can be used to generate

electricity when needed. Flywheels have been used for centuries, but

modern FES systems use advanced materials and design techniques to

achieve higher efficiency, longer life, and lower maintenance costs 

of high speed electric machines, FESS have been established as a solid

option for energy storage applications [7???9,26,27]. A ???ywheel stores

energy that is based on the rotating mass principle. It is a mechanical

storage device which emulates the storage of electrical energy by

converting it to mechanical energy.

Energy storage flywheel systems are mechanical devices that typically

utilize an electrical machine (motor/generator unit) to convert electrical

energy in mechanical energy and vice versa. Energy is stored in a

fast-rotating mass known as the flywheel rotor. The rotor is subject to high

centripetal forces requiring careful design, analysis, and fabrication to

ensure the safe ???

Flywheel energy storage From Wikipedia, the free encyclopedia Flywheel

energy storage (FES) works by accelerating a rotor  the total mass of the

device. The energy release from failure can be dampened with a

gelatinous or encapsulated liquid inner housing lining, which will boil and

absorb the energy of destruction. 
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The energy storage devices are continuously charging and discharging

based on the power demands of a vehicle and also act as catalysts to

provide an energy boost. 44. Classification of ESS: As shown in Figure 5,

45 ESS is categorized as a mechanical,  48 The energy is stored by the

flywheel's constant rotation, 

Flywheel Energy Storage (FES) systems refer to the contemporary

rotor-flywheels that are being used across many industries to store

mechanical or electrical energy. Instead of using large iron wheels and

ball bearings, advanced FES systems have rotors made of specialised

high-strength materials suspended over frictionless magnetic bearings 

Beacon Power started testing their Smart Energy 25 (Gen 4) flywheel

energy storage device at a wind farm in Tehachapi, California, in 2010.

The system was built for the California Energy Commission as part of a

wind power/flywheel demonstration project. A flywheel is used to regulate

inertia in wind turbine rotors (Reference: wiely )

Flywheel energy storage systems [OCCF] has been developed for

spacecraft applications. The OCCF has been tested to 20,000 RPM where

it has a total stored energy of 15.9 WH and an angular momentum of 54.8

N-m-s (40.4 Ib-ft-s). Motor current limitations,

power. Thus, the use of a flywheel energy storage system to work with the

wave energy harvest device is suggested. 3. FLYWHEEL ENERGY

STORAGE SYSTEM The flywheel energy storage system (FES) stores

energy in the form of rotational kinetic energy. These storage systems

lose energy from two sources: bearing friction and aerodynamic drag.
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This paper presents an overview of the flywheel as a promising energy

storage element. Electrical machines used with flywheels are surveyed

along with their control techniques. Loss minimization 

Today, flywheel energy storage systems are used for ride-through energy

for a variety of demanding applications surpassing chemical batteries. A

flywheel system stores energy mechanically in the form of kinetic energy

by spinning a mass at high speed. Electrical inputs spin the flywheel rotor

and keep it spinning until called upon to release 

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.

A flywheel is a very simple device, storing energy in rotational momentum

which can be operated as an electrical storage by incorporating a direct

drive motor-generator (M/G) as shown in Figure 1. The electrical power to

and from the M/G is transferred to the grid via inverter power electronics in

a similar way to a battery or any other non 

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 ???
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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 ???

US Patent 5,614,777: Flywheel based energy storage system by Jack

Bitterly et al, US Flywheel Systems, March 25, 1997. A compact vehicle

flywheel system designed to minimize energy losses. US Patent

6,388,347: Flywheel battery system with active counter-rotating

containment by H. Wayland Blake et al, Trinity Flywheel Power, May 14,

2002. A 

In fact, there are different FES systems currently working: for example, in

the LA underground Wayside Energy Storage System (WESS), there are

4 flywheel units with an energy storage capacity of 8 

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 

A flywheel is not a flying wheel, though if things go sideways, it's possible

to find flywheels mid-air.Flywheels are devices used to store energy and

release it after smoothing eventual oscillations received during the

charging process.Flywheels store energy in the form of rotational energy..

A flywheel is, in simple words, a massive rotating element that stores ???
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Flywheel energy storage???An upswing technology for energy ??? The

objective of this paper is to describe the key factors of flywheel energy

storage technology, and summarize its applications including International

Space Station (ISS), Low Earth Orbits (LEO), overall efficiency

improvement and pulse power transfer for Hybrid Electric Vehicles

(HEVs), Power Quality ???

a useable 1 kWh of energy and high power (250 kW) of the

motor/generator. This leads to a short time for loading/unloading of 15

seconds. Compared with kinetic energy storage devices, static energy

storage devices like batteries or capacitors have limited cycles lifetime and

low power, respec- tively low capacity.

Energy storage devices have been demanded in grids to increase energy

efficiency. According to the report of the United States Department of

Energy (USDOE),  A novel form of kinetic energy storage, the flywheel is

known for its fast response characteristics, and recent advances in

bearing design have enabled high performance levels for short 

A flywheel is a rotating mechanical device that is used to store rotational

energy that can be called up instantaneously. At the most basic level, a

flywheel contains a spinning mass in its center that is driven by a motor

??? and when energy is needed, the spinning force drives a device similar

to a turbine to produce electricity, slowing the 

The anatomy of a flywheel energy storage device. Image used courtesy of

Sino Voltaics . A major benefit of a flywheel as opposed to a conventional

battery is that their expected service life is not dependent on the number

of charging cycles or age. The more one charges and discharges the

device in a standard battery, the more it degrades.
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They are the most common energy storage used devices. These types of

energy storage usually use kinetic energy to store energy. Here kinetic

energy is of two types: gravitational and rotational.  A motorized generator

uses a flywheel to store energy. Used to increase the speed of electric

vehicles; It prevents obstructions in major power 

The various types of energy storage can be divided into many categories,

and here most energy storage types are categorized as electrochemical

and battery energy storage, thermal energy storage, thermochemical

energy storage, flywheel energy storage, compressed air energy storage,

pumped energy storage, magnetic energy storage, chemical and 

The flywheel energy storage device of claim 1, wherein the shell

comprises composite filament-resin helical wraps with an interior

compressive support integrated structure having an approximate 1-2%

total elongation under load, wherein expected elongation of the shell

during operation extends the flywheel outer radius while under load and 
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