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Modeling, Design, and Optimization of a High-Speed Flywheel for an Energy Storage System A Thesis

Presented in Partial Fulfillment of the Requirements for the Degree of Master of Science with a Major in

Mechanical Engineering in the College of Graduate Studies by Brenden F. Kaschmitter ... Independent design

variable inputs for energy ...

For utility-scale storage a ''flywheel farm'' approach can be used to store megawatts of electricity for

applications needing minutes of discharge duration. How Flywheel Energy Storage Systems Work. Flywheel

energy storage systems (FESS) employ kinetic energy stored in a rotating mass with very low frictional losses.

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 rotor-flywheel to spin and remain in magnetic levitation in the

vertical orientation while the translations and ...

Energy may be available when it is not needed, and conversely energy may be needed when it is not available.

(b) Quality of the required energy may not meet the characteristics of the available energy, such as when an

intermittent energy supply is available whereas a smoother energy supply is needed like in internal

combustion engines. (c)

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 ...

Fig. 4 illustrates a schematic representation and architecture of two types of flywheel energy storage unit. A

flywheel energy storage unit is a mechanical system designed to store and release energy efficiently. It

consists of a high-momentum flywheel, precision bearings, a vacuum or low-pressure enclosure to minimize

energy losses due to friction and air resistance, a ...

Energy Storage Flywheel Rotors--Mechanical Design Miles Skinner and Pierre Mertiny * Department of

Mechanical Engineering, University of Alberta, 9211-116 St., Edmonton, AB T6G 1H9, Canada;

maskinne@ualberta.ca * Correspondence: pmertiny@ualberta.ca Definition: DefinitionEnergy storage

flywheel systems are mechanical devices that typically ...

Think of it as a mechanical storage tool that converts electrical energy into mechanical energy for storage.

This energy is stored in the form of rotational kinetic energy. Typically, the energy input to a Flywheel Energy
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Storage System (FESS) comes from an electrical source like the grid or any other electrical source.

flywheel energy storage system (FESS) only began in the 1970''s. With the development of high tense

material, ... Solid cylinder or round disk is the typical design shape of flywheel rotor. Thus, the maximum

centrifugal tensile is ... Mechanical bearing and magnetic bearing are widely researched to meet the

requirements.

Flywheel is a rotating mechanical device used to store kinetic energy. It usually has a significant rotating

inertia, and thus resists a sudden change in the rotational speed (Bitterly 1998; Bolund et al. 2007).With the

increasing problem in environment and energy, flywheel energy storage, as a special type of mechanical

energy storage technology, has extensive applications ...

Currently, the most widely deployed large-scale mechanical energy storage technology is pumped

hydro-storage (PHS). Other well-known mechanical energy storage technologies include

flywheels,compressed air energy storage (CAES), and liquid air energy storage (LAES). In PHS, potential

energy is stored by pumping water to an up-hill reservoir.

Figure 1 The rotating mass is the heart of the flywheel-based energy storage and recovery system; while that is

the most technically challenging part of the system, there is a substantial amount of additional electronics

needed. Source: MDPI. When energy is needed due to a power outage or slump, the generator function of the

M/G quickly draws energy from that ...

Engineering design should fully consider the impact of flywheel size on material mechanical properties,

consider the micro uncertainty of material properties, select reasonable safety factors, and have reliable

detection or testing methods. ... Optimization design of the energy storage flywheel with external rotor [J],

Turbine Technology, 62 ...

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 the first part of the book, the

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

the design of ...

Fig. 1 shows the comparison of different mechanical energy storage systems, and it is seen that the Flywheel

has comparatively better storage properties than the compressed air and pumped hydro storage. ... On this

basis, a step-by-step optimization design method of flywheel motor based on AKMMP is proposed.

Flywheel design is an engineering practice that focuses on creating a rotating mechanical device to efficiently

store rotational energy. Optimized parameters in flywheel design include material selection, shape, and

dimensions to maximize energy storage and minimize energy loss due to air resistance and friction.
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Today, flywheel energy storage systems are used for ride-through energy for a variety of demanding

applications surpassing chemical batteries. ... Based on a permanent magnet motor design, flywheels can

continuously cycle rapidly with minimal heat. In contrast, other motor technologies generate significantly

more heat during a discharge. ...

1 Introduction. 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 present entry has presented an overview of the mechanical design of flywheel energy storage systems

with discussions of manufacturing techniques for flywheel rotors, analytical modeling of flywheel rotors

including multi-rim ...
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