
AUTOMOBILE FLYWHEEL ENERGY
STORAGE

Are flywheel energy storage systems suitable for commercial applications?

Among the different mechanical energy storage systems,the flywheel energy storage system (FESS) is

considered suitable for commercial applications. An FESS,shown in Figure 1,is a spinning mass,composite or

steel,secured within a vessel with very low ambient pressure.

Can electro-mechanical flywheel energy storage systems be used in hybrid vehicles?

Electro-mechanical flywheel energy storage systems (FESS) can be used in hybrid vehiclesas an alternative

to chemical batteries or capacitors and have enormous development potential. In the first part of the book,the

Supersystem Analysis,FESS is placed in a global context using a holistic approach.

What is a flywheel energy storage system (fess)?

The flywheel energy storage system (FESS) is one such storage system that is gaining popularity. This is due

to the increasing manufacturing capabilities and the growing variety of materials available for use in FESS

construction. Better control systems are another important recent breakthrough in the development of FESS

[32,36,37,38].

Can a flywheel store energy?

A flywheel's ability to store energy is a well-established phenomenon. Flywheels (FW)/mechanical batteries

save excess electrical energy by converting it into motion in a high-speed rotating disk connected to an

electric motor. This stored momentum can then be used to regenerate electrical energy when needed .

Are flywheel-based hybrid energy storage systems based on compressed air energy storage?

While many papers compare different ESS technologies, only a few research ,  studies design and control

flywheel-based hybrid energy storage systems. Recently, Zhang et al.  present a hybrid energy storage

system based on compressed air energy storage and FESS.

What machines are used in flywheel energy storage systems?

Three common machines used in flywheel energy storage systems are the induction machine (IM),the

variable reluctant machine (VRM),and the permanent magnet machine (PM). For high-power applications,an

IM is utilised as it is very rugged,has high torque,and is not expensive.
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As the vehicle was breaking, the breaking energy

would be used to wind the flywheel, which could

then be used to accelerate.  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 

Satchwell, D. (1977). An advanced energy storage

unit for a US postal service delivery vehicle.

Flywheel Technology Symp. Google Scholar

Schaible, U. and Szabados, B. (1994). A torque

controlled high speed flywheel energy storage

system for peak power transfer in electric vehicles.

IEEE Industry Applications Society Annual Meeting.

This work investigates the economic efficiency of

electric vehicle fast charging stations that are

augmented by battery-flywheel energy storage.

Energy storage can aid fast charging stations to

cover charging demand, while limiting power peaks

on the grid side, hence reducing peak power

demand cost.
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A review of flywheel energy storage technology was

made, with a special focus on the progress in

automotive applications. We found that there are at

least 26 university research groups and 27

companies contributing to flywheel technology

development. Flywheels are seen to excel in

high-power applications, placing them closer in

functionality to supercapacitors than to ???

As a solution, the flywheel energy storage system

(FESS) can be offered. In the literature, power

transmission of vehicles with integrated FESS is

provided by mechanical systems (CVT FESS).

These systems are heavy, high cost, large volume,

and occupy the rear axle of the vehicle.  In cases

where the total energy storage capacity in the 

In transportation, hybrid and electric vehicles use

flywheels to store energy to assist the vehicles

when harsh acceleration is needed. 76 Hybrid

vehicles maintain constant power, which keeps ???
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Flywheel energy storage has emerged as a viable

energy storage technology in recent years due to its

large instantaneous power and high energy density.

Flywheel offers an onboard energy recovery and

storage system which is durable, efficient, and

environmentally friendly.  Assuming that the studied

flywheel will be connected to the vehicle 

Description of Flywheel Energy Storage System 2.1.

Background The ???ywheel as a means of energy

storage has existed for thousands of years as one

of the earliest  three-wheeled vehicle was built by

Benz in 1885 and can be named as an example

[21]. Over time,

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 
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ABSTRACT As a clean energy storage method with

high energy density, flywheel energy storage (FES)

rekindles wide range

The flywheel energy storage operating principle has

many parallels with conventional battery-based

energy storage. The flywheel goes through three

stages during an operational cycle, like all types of

energy storage systems: The flywheel speeds up:

this is the charging process. Charging is interrupted

once the flywheel reaches the maximum 

Flywheel Energy Storage (FES) systems refer to the

contemporary rotor-flywheels that are being used

across many industries to store mechanical or

electrical energy.  LNG (Gas) Storage 500 - 1,000:

Natural Gas Vehicle Alliance: These indicative

figures show flywheels are one of the most

attractive options for green energy storage in terms

of 
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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.  Design

and analysis of a high-integration and low-loss

bearingless flywheel motor in vehicle. Electron. Lett 

Electro-mechanical flywheel energy storage

systems (FESS) can be used in hybrid vehicles as

an alternative to chemical batteries or capacitors

and have enormous development potential. In ???

Novel heteropolar hybrid radial magnetic bearing

with dou-ble- layer stator for flywheel energy

storage system; Cansiz A. 4.14 Electromechanical

energy conversion; Lu X. et al. Study of permanent

magnet machine based flywheel energy storage

system for peaking power series hybrid vehicle

control strategy; Yang J. et al.

(C) 2025 Solar Energy Resources 6 / 11 Web: https://www.gebroedersducaat.nl



AUTOMOBILE FLYWHEEL ENERGY
STORAGE

As shown in Fig. 1.5, the reader& #x2019;s view will

expand from the flywheel energy storage system

per se to an analysis of the supersystem, which

attempts to examine the complex relationships

between the energy storage system, the vehicle,

and the environment and consequently leads to the

determination of desirable specifications and target

properties of the ???

The paper reports first resnlts of the flywheel system

investigations. With a flywheel operation speed of

40 000 rpm basic effects of energy regeneration are

investigated. Also, first resnlts of the investigations

concerning flywheel dynamics on the vehicle

dynamics are presented.

In order to improve the energy storage efficiency of

vehicle-mounted flywheel and reduce the standby

loss of flywheel, this paper proposes a minimum

suspension loss control strategy for single-winding

bearingless synchronous reluctance motor in the

flywheel standby state, aiming at the large loss of

traditional suspension control strategy. Based on

the premise ???
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The supersystem of the flywheel energy storage

system (FESS) comprises all aspects and

components, which are outside the energy storage

system itself, but which interact directly or indirectly

with the flywheel. This chapter covers the basics of

hybrid vehicle technology and presents relevant

architectures as well as primary and secondary

energy storage options.

The flywheel schematic shown in Fig. 11.1 can be

considered as a system in which the flywheel rotor,

defining storage, and the motor generator, defining

power, are effectively separate machines that can

be designed accordingly and matched to the

application. This is not unlike pumped hydro or

compressed air storage whereas for electrochemical

storage, the ???

GKN's Gyrodrive flywheel hybrid system included a

traction motor driven from the vehicle's drive axle,

an electric flywheel, an inverter for the

motor/flywheel unit, and an electronic control

system.
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? For minimum weight and high energy-storing

capacity, a flywheel may be made of high-strength

steel and designed as a tapered disk, thick at the

centre and thin at the rim (see Figure B). In

automobile engines the flywheel serves to smooth

out the pulses of energy provided by the combustion

in the cylinders and to provide energy for the 

With the rise of new energy power generation,

various energy storage methods have emerged,

such as lithium battery energy storage, flywheel

energy storage (FESS), supercapacitor,

superconducting magnetic energy storage, etc.

FESS has attracted worldwide attention due to its

advantages of high energy storage density, fast

charging and discharging ???

The core element of a flywheel consists of a rotating

mass, typically axisymmetric, which stores rotary

kinetic energy E according to (Equation 1) E = 1 2 I

?? 2 [J], where E is the stored kinetic energy, I is the

flywheel moment of inertia [kgm 2], and ?? is the

angular speed [rad/s]. In order to facilitate storage

and extraction of electrical energy, the rotor must be

part of ???
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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.

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, ???

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 ???
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Our proprietary flywheel energy storage system

(FESS) is a power-dense, low-cost energy storage

solution to the global increase in renewable energy

and electrification of power sectors.  designed to

mitigate demand charges and infrastructure

upgrade requirements in applications such as

high-power electric vehicle charging and larger grid 
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