
FLYWHEEL ENERGY STORAGE
MECHATRONICS

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 tends to use various active/passive magnetic and

HTS bearings to reduce the losses caused by friction as well as extend

the lifetime for maintenance-free operation.  energy storage system with

axial flux machine," in 2007 IEEE/ASME international conference on

advanced intelligent mechatronics, Sep. 2007, pp. 1a??6 

The flywheel energy storage matrix system (FESMS) is an ESS composed

of a multiple of flywheel energy storage units for use in adjusting wind

farms operation. There is a lot of literature investigation on the issue of

coordinated power a?|

Flywheel energy storage systems (FESSs) such as those suspended by

active magnetic bearings have emerged as an appealing form of energy

storage. An array of FESS units form a flywheel array energy storage

system (FAESS) that expands the storage capacity of an individual FESS

unit. This article establishes a discharging/charging model of the 

the energy storage flywheel design in practical engineering. Keywords

Flywheel .Energydensity ologylayout 1 Introduction A high speed rotating

flywheel can store enormous kinetic energy serving as an important type

of energy (Bitterly 1998). Due to a?|
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To increase the energy storage density, one of the critical evaluations of

flywheel performance, topology optimization is used to obtain the

optimized topology layout of the flywheel rotor geometry. Based on the

variable density method, a two-dimensional flywheel rotor topology

optimization model is first established and divided into three regions:

design domain, a?|

Summary. 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 a?|

It is the intention of this paper to propose a compact flywheel energy

storage system assisted by hybrid mechanical-magnetic bearings.

Concepts of active magnetic bearings and axial flux PM synchronous

machine are adopted in the design to facilitate the rotora??flywheel to spin

and remain in magnetic levitation in the vertical orientation while the

translations and a?|

MESSs are classified as pumped hydro storage (PHS), flywheel energy

storage (FES), compressed air energy storage (CAES) and gravity energy

storage systems (GES) according to [1, 4].  Mechatronics. 2013; 23

(3):297-309; 40. Bankston S, Changki M. Geometry modification of

flywheel and its effects on energy storage.

*Faculty of Mechatronics, Kazimierz Wielki University, ul. Kopernika 1,

85-074 Bydgoszcz, Poland jacek.jackiewicz@ukw .pl  Flywheel-based

energy storage technology is both proven and mature. Such technology

provides a low-risk and low-cost solution as well. Flywheels have a high

level of reliability, durability, and
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One energy storage technology now arousing great interest is the flywheel

energy storage systems (FESS), since this technology can offer many

advantages as an energy storage solution over the 

Wouter brings a wealth of experience in developing mechatronics systems

within the constraints of time, resources and budget.  a flywheel energy

storage technology and a biomimicry-based micro-hydro technology .

Moreover, Paul is an Honorary Board Member of Bioneers and and

Advisory Board Member of JustDiggit, both environmentally driven non 

With the advances of high strength/light weight composite material, high

performance magnetic bearings, and power electronics technology,

flywheel energy storage systems (FESS) with magnetically assisted

bearings are becoming an exciting alternative to traditional battery

systems. One of the challenging problems for such systems is to stabilize

a?|

The paper presents a novel configuration of an axial hybrid magnetic

bearing (AHMB) for the suspension of steel flywheels applied in

power-intensive energy storage systems. The combination of a permanent

magnet (PM) with excited coil enables one to reduce the power

consumption, to limit the system volume, and to apply an effective control

in the presence of a?|

DOI: 10.1016/J.MECHATRONICS.2013.01.008 Corpus ID: 109653019;

Design and control of a novel flywheel energy storage system assisted by

hybrid mechanical-magnetic bearings @article{Zhang2013DesignAC,

title={Design and control of a novel flywheel energy storage system

assisted by hybrid mechanical-magnetic bearings}, author={Chi Zhang

and a?|
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: , , , , Abstract: The development of flywheel energy storage(FES)

technology in the past fifty years was reviewed.The characters, key

technology and application of FES were summarized. FES have many

merits such as high power density, long cycling using life, fast response,

observable energy stored and environmental a?|

Among all options for high energy store/restore purpose, flywheel energy

storage system (FESS) has been considered again in recent years due to

their impressive characteristics which are long cyclic endurance, high

power density, low capital costs for short time energy storage (from

seconds up to few minutes) and long lifespan [1, 2].

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 

School of Mechatronics Engineering, Harbin Institute of Technology,

Harbin, Heilongjiang Province, China Received 13 September 2006;

accepted 4 October 2006 Abstract Flywheel energy storage (FES) can

have energy fed in the rotational mass of a i!?ywheel, store it as kinetic

energy, and release out upon demand. It is a signii!?cant and 

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.  IEEE/ASME Trans. Mechatronics 2010, 15, 97 
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This article presents modeling and control strategies of a novel axial

hybrid magnetic bearing (AHMB) for household flywheel energy storage

system (FESS). The AHMB combines a passive permanent magnet (PM)

magnetic bearing (MB) and an axial active MB in one unit, thus can offer

benefits such as compactness of the structure, high load capacity, and a?|

Abstract. The flywheel energy storage system (FESS) is a closely coupled

electric-magnetic-mechanical multiphysics system. It has complex

nonlinear characteristics, which is difficult to be described in conventional

models of the permanent magnet synchronous motor (PMSM) and active

magnetic bearings (AMB). A novel nonlinear dynamic model is developed

a?|

As a form of energy storage with high power and efficiency, a flywheel

energy storage system performs well in the primary frequency modulation

of a power grid. In this study, a three-phase permanent magnet

synchronous motor was used as the drive motor of the system, and a

simulation study on the control strategy of a flywheel energy storage

system was a?|

It is the intention of this paper to propose a compact flywheel energy

storage system assisted by hybrid mechanical-magnetic bearings.

Concepts of active magnetic bearings and axial flux PM 
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