
01003

 

Design and Structural Analysis of Different 
Types of Flywheels for Wind Turbine Energy 
Storage 

Rohit Lade1*, Vinod Bhaiswar2, and Pramod Walke3 
1M.Tech (CAD/CAM) Student, G H Raisoni College of Engineering, Nagpur, India 
2Associate Professor, G H Raisoni College of Engineering, Nagpur, India 
3Professor, G H Raisoni College of Engineering, Nagpur, India 

Abstract. There has been an increasingly growing interest in flywheel-
based energy storage mechanisms within the energy generation industry 
over the past couple of years. They offer large storage capacity, high energy 
density, and very rapid responses, which are normally less than one second. 
The According to reports, Flywheel Energy Storage Systems (FESS) are a 
useful way to lessen the sporadic character of renewable energy sources like 
wind power. This paper is mainly concerned with systematic design, 
modelling, and analysis of flywheel designs that can be used in the next 
generation of energy storage. This project aims at the design of an efficient, 
cost-effective, and mechanically reliable flywheel system has a high charge-
discharge rate, a long lifespan, and a high energy density. 
The project outlines the entire development and design process in a 
systematic style, beginning with the analysis of recent studies on flywheel 
technology and concluding with the final system design. There is a special 
emphasis on how to enhance the total efficiency through critical analysis of 
mechanical effects on rotating systems, imbalance, vibration, aerodynamic 
drag, as well as gyroscopic behaviour. Besides, the proposed research 
designates potential avenues of future research and justifies the 
methodological way of conducting the study. 

Keywords: Flywheel Energy Storage, Power Deposition, Renewable 
Energy, Finite Element Analysis, Mechanical Design.  

1 Introduction 
The demand for world energy has grown swiftly along with the growing interest in 
environmental pollution and climate change; nevertheless, the transition to eco-friendly and 
renewable energy sources has accelerated. Of all the renewable technologies, wind energy 
has emerged as one of the most viable and most acceptable among others because of its 
cleanliness, its abundance, and the lower cost of installation. Nonetheless, despite its merits, 
wind energy has one of the greatest drawbacks, which is intermittency [1-4]. The output of 
wind energy from wind turbines is extremely sensitive to the speed of wind fluctuating 
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because of changing weather conditions. This flexibility results in variation of the output of 
power, and this can be very problematic for a stable grid and a stable power supply. Energy 
storage technologies are very important in the contemporary electrical grids in meeting these 
challenges [5-6]. They serve as a link between the production and consumption of electricity, 
enabling the storage of excess power during periods of low demand and its release during 
periods of high need. Among the different kinds of storage options, including super 
capacitors, compressed air energy storage, pumped hydropower storage, and batteries, 
Flywheel Energy Storage Systems (FESS) have gained a lot of favor in recent years because 
of their cheap environmental cost, long lifespan, high working efficiency, and reaction rate 
[7-9]. 
An electrical storage device which converts energy into rotational kinetic energy stored 
within a flywheel is known as a flywheel energy storage system, which is rotated at a high 
speed. Electrical energy is then converted back into power when they need to use the stored 
kinetic energy [10]. At this point, the flywheel is slowing down and powers a generator. 
Unlike electrochemical batteries, the flywheel system does not involve chemical changes and 
therefore, issues like material degradation, heat runaway, and generation of hazardous waste 
do not arise [11]. These systems are mostly applicable in applications where the charge-
discharge cycle is high, it has high power capability and need a short duration of energy 
supply. The electrical energy in these systems is stored as rotational kinetic energy. Flywheel 
technology is being given a growing amount of interest due to its high efficiency, quick 
response, extended working life, and minimal environmental effects in both grid-scale and 
distributed energy storage. Flywheels do not use any electrochemical reactions as compared 
to conventional batteries, resulting in their longer life, and are more eco-friendly [12-15]. 
The research aims to create and pursue a theory of a mechanism that deposits energy using a 
flywheel that can be applied hand in hand with wind energy systems. High rotational speeds 
are centered on optimal sizes, choice of materials, geometry, and mechanical integrity. 

2 The Research’s Background  
A flywheel energy deposition system refers to an energy storage device whereby electrical 
power is transformed into kinetic energy, which is then stored as a rotating mass. Although 
it seems that it is technologically advanced, the underlying principle of the flywheel is very 
rudimentary and can be easily grasped by an engineer who is advanced in elementary 
knowledge of rotational functions [16-18]. With this type of system, the operator periodically 
presses a foot pedal, and it creates rotary action in this flywheel and the turntable attached to 
it. When the flywheel is made to turn, its inertia enables it to maintain the movement of the 
same machine despite having stopped the applied force. Since the flywheel and the turntable 
are connected mechanically, until all of the kinetic energy is used up or the flywheel gradually 
slows down, the two parts will spin with the same angular rate. In this type of setup system, 
the flywheel additionally serves as a stabilizing device by making fluctuations in the 
intermittent energy supply by the operator less frequent [19-22]. Another way that flywheel 
technology has been widely applied in modern engineering is. E.g., flywheel systems are 
used on the International Space Station to provide a constant and dependable power supply 
using solar arrays [23-25]. Flywheels are used in the automotive industry to help store and 
reuse energy that has been generated during the braking process to enhance the efficiency of 
the energy. The technology has had a massive development and scaling over recent years, 
especially in uses pertinent to the stability of electrical grids [26-28]. Such massive flywheel 
energy storage plants have been built in some countries, such as the United States, Canada, 
and Australia. Part of these facilities are combined with the renewable energy generation 
systems, and some are autonomous to control the variation and ensure stability in electrical 
grids [29-32]. It is feasible to draw the conclusion that flywheel-based energy storage has 
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gained appeal due to its extended service life, effective operation, and quick charging and 
discharging times. Additionally, compared to the majority of traditional energy storage 
technologies, flywheel energy systems design, production, operation, and decommissioning 
are comparatively less environmentally favourable [33-35]. 
The design and development of a flywheel energy storage system is the main goal of this 
project, which also aims to deployment together with wind turbine facilities. Extra focus is 
made on establishing an appropriate dimension and scaling provision to ensure effective 
performance. A prototype will be made in a miniaturized version and tested to ease the 
process of design. The results of analytical analysis and experimental research carried out on 
this prototype will help during the design, operation, and performance analysis of the full-
sized system. 

3 Significance of the Research 
The issue of carbon emissions in modern times has become an important environmental 
concern. The fast population increase increases the energy demand and consequently the 
reliance on fossil fuels as a source of electricity. In 2023, India was third in the global carbon 
emissions stress, with its carbon emissions of around 40 MtCO2 [36]. Like most other 
renewable energy technologies, wind energy is contingent on the available weather 
conditions. This type of energy source is referred to as an intermittent source of energy since 
its output varies with time [37]. Since the weather seasons are unfavourable, the demand may 
not always be met by a source that is intermittent, so it cannot be a reliable source to provide 
the power needs alone as the primary source of energy [38]. For instance, if the unit is the 
speed of the wind of 10 m/s instead of 1 m/s within the same time range, a wind turbine is 
going to be able to produce a much larger amount of energy. However, the demand for 
electricity is typically unaffected by weather variations, thus necessitating the storage of 
energy to manage the intermittent source of power. Storage of the energy enables the utility 
to support the consumption demand in systems that rely on such fluctuating supplies of 
energy. A storage mechanism typically provides power during peak demand, It is regarded 
as a way to store energy for later usage, such as during the morning as well as early evening. 
Midnight is one such time of low demand. In the case of intermittent fuels such as wind, an 
efficient storage medium should Additionally, be able to swiftly switch between charging as 
well as discharging because wind speed might change significantly from minute to minute. 
Occasionally, wind farm operators must curtail, or purposely restrain excess energy, when a 
wind turbine produces more energy than the permitted requirement of the grid. This can be 
done by repositioning the front head of a turbine in a manner that does not put the turbine at 
a 90-degree angle to the direction of the wind anymore, thereby making the turbine fail to 
work in its optimum capacity. A wind-based turbine can supplement this with an energy 
storage technology that would allow operation at full power even in times when the surplus 
energy is effectively stored. Afterwards, when the turbine fails to generate enough energy to 
meet demand (supply is less than demand), the stored energy can be accessed to supplement. 
Figure 1 below depicts a conceptual representation of an energy storage mechanism with an 
intermittent source of energy. The amount of power produced by the intermittent source is 
shown in this diagram as a solid grey area, and the amount of energy supplied by the storage 
mechanism as the dashed area. Since it has a high switching rate, a flywheel energy storage 
device would be an appropriate solution to such an application because it can transition 
between charging and discharging in just a few seconds. Furthermore, by combining these 
storage systems, wind energy facilities may become more dependable and efficient. The 
accumulated energy will be able to sustain a constant power generation even when the wind 
doth become unpredictable. This is possible, leading to better grid stability and making it less 
dependent on backup, fossil-fuel power plants. Another feature of flywheel systems is that 
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they are used in high-frequency charge-discharge cycles without much capacity degradation. 
They are, therefore, a potential solution in enhancing the practical use of intermittent energy 
resources that are provided by renewable energy. 

 
Fig. 1. Integration of a power storage mechanism with an intermittent energy source. 

4 Research Rationale 
Policymakers and scholars in national and international bodies have specialized in FESS 
because of their merits, such as the insignificant effects on the environment, power density, 
and the ability to transfer energy efficiently. In the FESS of the control strategy, an Active 
Disturbance Rejection Controller (ADRC) is used instead of a traditional PI controller. Both 
an inner current control loop and an outside speed control loop is adopted in the motor side 
control architecture. Moreover, a new nonlinear control operation is suggested to contribute 
to the performance of the traditional ADRC technique 

5 Scope of Research 
This part identifies the findings of the research. It is a recap of the findings obtained after 
conducting a review of the currently existing research on the issue under study, giving the 
state of the literature at hand. It also includes the information created at the mathematical 
modelling phase to facilitate proper and reliable analysis. Both empirical observations and 
mathematical modelling are carried out to evaluate the noted results to make suitable 
conclusions. 

6 Research issues  
The research can be useful to solve the following questions: 

• This can lead to inefficiency in the system due to frictional resistance, which leads 
to loss of energy. Hence, flywheel systems should be maintained on a regular basis 
to reduce losses due to friction. 

• A high rotational speed is a function that requires the choice of materials that are 
both lightweight and of high structural strength. 

• Initial costs of the investments are high because of the high price of the magnetic 
bearings applied in the heavy flywheel systems, and the requirement of the use of 
special materials that can endure fast rotational movement or act at a lower mass. 

• To have efficient functioning of the FESS, the rotating assembly must be 
meticulously and precisely balanced to guarantee that the mechanical functioning is 
stable and reliable. 
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• To have efficient functioning of the FESS, the rotating assembly must be 
meticulously and precisely balanced to guarantee that the mechanical functioning is 
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7 Formulation of Present Work 
This part describes the main components of the flywheel, such as the unit of power supply, 
the flywheel, and the motor/generator. The containment chamber, shaft, support frame, and 
bearings—all of which will be covered in later sections—are further essential components of 
the mechanism. The input electrical source is connected to the motor/generator unit. The 
device functions like a motor as well as rotates the flywheel when electricity is added. The 
flywheel is charged by the motor until it reaches a predetermined angular speed. and so it 
will continue at this speed until an energy requirement is signaled. At this point, the flywheel 
stores energy as rotational kinetic energy. The shape of the surroundings of the flywheel 
greatly affects the duration that it can maintain the rotational velocity. Flywheels in 
contemporary designs are housed in a vacuum chamber to reduce mechanical losses brought 
on by air resistance. In the absence of friction in its perfect conditions, a flywheel had a 
theoretically infinite capacity to store energy. The costs and technical requirements of 
developing and sustaining a vacuum environment can, however, be expensive. Hence, the 
helium gas is occasionally employed within the containment chamber, as it causes reduced 
drag and resistance in comparison with general air. In need of the stored energy, the flywheel 
transfers its kinetic energy back to the motor/generator unit, which, in turn, is turned into a 
generator and converts mechanical energy to electrical energy. At this point, the flywheel is 
considered to be within the discharging phase. The ratio of the overall stored energy that is 
discharged in this process is referred to as the depth of discharge. In some flywheel designs, 
discharge can be very deep, i.e., the flywheel dispels close to 100 percent of the stored energy 
and slows to near zero rather than its normal rotational speed. But in other uses, such as 
electrical grid stabilization, the flywheel switches between a charging and discharging cycle 
in short bursts, which can lead to a relatively small depth of discharge. Additionally, more 
complex control is frequently used to regulate the flywheel unit is energy amplification and 
velocity. These control systems guarantee stable working and shield the apparatus against 
unreasonable mechanical stress. The correct choice of materials used, and the design of 
structures are also important to support the high rotational speeds involved. Bearings and 
support systems should be made to produce low friction and vibration under use conditions. 
Moreover, safety is another element that stipulates that the containment structure must be 
robust enough to support the potential mechanical failures. Consequently, a practical 
flywheel energy storage system can be obtained when carefully engineered and analyzed to 
provide a high degree of reliability and efficiency. 

 
Fig. 2. Schematic diagram of a modern FESS mechanism that shows how its system elements are 
arranged. 
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The angular velocity (o) and moment of inertia (I) of a revolving flywheel determine its 
kinetic energy. 
 

𝐾𝐾𝐾𝐾 = ½ I ω² 
 

A stored electrical energy mechanism is a flywheel energy deposition mechanism (FEDM), 
which rotates a mass connected to a motor-generator unit in order to store the energy into 
kinetic energy. In the case where the electrical power present in the grid is more than the 
required amount, the motor is switched on and accelerates the rotating mass to a high 
rotational velocity. The same device, which functions as a generator to produce electrical 
energy, is powered by the rotating mass if the stored energy is needed. When it comes to 
transforming stored kinetic energy back into electrical power, the flywheel system can 
function similarly to a mechanical battery. Rotating components in flywheel systems are 
usually made in the form of solid and hollow cylindrical bodies. 
Equation (1) [3] implies that a flywheels stored energy is dependent on the values/ parameters 
such as the mass, structural geometry, material properties, rotational velocity, and the 
moment of inertia. 

𝐾𝐾𝐸𝐸 = [½ I ω²]                                                      (1) 

Here, 𝜔𝜔 represents the angular velocity, KE is the quantity of stored kinetic energy, and I is 
the moment of inertia. 
 
The shape and composition of the rotating mass determine the moment of inertia, and in the 
case of a solid cylindrical object, it can be computed by obtaining Equation (2). 

I = ½ mr²                                                          (2) 
Where in this case, I is the cylinders moment of inertia, m is its mass, and r is its radius. 
 
The flywheel and the design of the thickened wall cylinder this having an inertia moment that 
may be calculated using the formulas (3). 

I = 1/ 2 x m(𝑟𝑟22 + 𝑟𝑟12)                                        (3) 
 Where, as seen in Figure 3, r1 represents the outer radius and r2 the inner radius. 

 

Fig. 3. Hollow cylindrical block. 

7.1 Design Calculation 
Flywheels 
Energy Stored in a Flywheel 
M = mass of the flywheel, kg 
k = radius of gyration, m 
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k = radius of gyration, m 

𝐼𝐼 = 𝑚𝑚𝑚𝑚2deg (kg m2 )=> mean             𝑁𝑁 = N1+𝑁𝑁2 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀    
                                                                                                          2 
E(max)= ½ I ω1²     𝐸𝐸min = ½ I ω1²      𝜔𝜔= 𝜔𝜔 - 𝜔𝜔  / 𝜔𝜔  
 
𝛥𝛥𝛥𝛥 = ½ (w1²-w2²)                ω1N1=Max      
𝛥𝛥𝛥𝛥 =½ (ω1+ω2) (ω1-ω2)      ω1N1=Min 

 
𝛥𝛥𝛥𝛥 = 𝐼𝐼𝐼𝐼 (𝜔𝜔1- 𝜔𝜔2)    

                 𝜔𝜔           X 𝜔𝜔 
 
Where,          (𝜔𝜔1- 𝜔𝜔2)    

                      𝜔𝜔              = 𝐶𝐶𝑠𝑠 
𝛥𝛥𝛥𝛥 = 𝐼𝐼𝐼𝐼2𝐶𝐶5 
Where,      
 𝐼𝐼𝐼𝐼2 = 2𝐸𝐸 
 𝛥𝛥𝛥𝛥 = 2𝐸𝐸𝐸𝐸𝑠𝑠 

Calculating the kinetic energy stored in the flywheel 
Radius of gyration -k=1m 
Mass-m=2500kg 
Torque-T=1500Nm 
𝐼𝐼 = 𝑚𝑚𝑚𝑚2 = 2500 𝑥𝑥 12 = 2500 𝑘𝑘𝑘𝑘𝑘𝑘2 
𝑇𝑇 = 𝐼𝐼𝐼𝐼 
1500 = 2500 𝑥𝑥 𝛼𝛼 
𝛼𝛼 =15/25= 0.6 rad ∕ sec 
Where, 𝛼𝛼= angular acceleration 
Initial velocity is 𝜔𝜔1 = 0 
After 10sec velocity becomes, 
𝜔𝜔2 = 𝜔𝜔1 + 𝛼𝛼 𝑡𝑡 = 0 + (0.6 𝑥𝑥 10) = 6 rad ∕ sec 
𝐾𝐾𝐾𝐾 = [ ½ I ω²]   = ½ 𝑥𝑥 2500𝑥𝑥36 = 45000𝑁𝑁𝑁𝑁= 45KNm 

8 CAD Model 

    

Fig. 4. CAD Model 

9 Result and Discussion 
This section gives the results of the work on the flywheel project. It provides results of the 
analysis of the available knowledge concerning the research problem and presents a summary 

 

1
2 

2 

7

EPJ Web of Conferences 376, 01003 (2026)	 https://doi.org/10.1051/epjconf/202637601003
ICRAMEN 2026



of the available literature. The information collected in the mathematical modelling stage is 
also contained in the section to facilitate proper and dependable analysis. The outcomes of 
the experiment observations, as well as the mathematical modelling, are compared to come 
up with valid and meaningful conclusions. 
An end-of-experiment desk of the experiment gives a clear picture of the results of the fabric 
chosen and the layout in the event of the flywheel being turned on. With all three sets of 
flywheel patterns having been built and material assigned to them following the rules 
mentioned above, the weight of the flywheel will be calculated by applying the weight=mass 
equation in a modeling software program. As it would be perceived, the flywheel containing 
the same cloth weighs the most, whilst the flywheel containing the arm kind weighs the least, 
in case carbon metal has been put on it. Thus, we can state that in this case, when geometrical 
considerations are considered, the fabric choice has much less influence. 

9.1 Perforated Flywheel Analysis 

The perforated flywheel is analyzed based on its assessment of various materials, including 
cast iron, carbon steel, and aluminium alloy on a one-after-another basis. They are analyzed 
under static conditions to find out the equivalent Von Mises stress and the total deformation 
of each material. The results of the analysis in terms of the figures are the corresponding 
ones. 

 
 
 

 
 
 
 
 
 
Fig. 5. Examining the Perforated Flywheel in Cast Iron 

The total deformation amounted to 53.18 mm, and the corresponding equal Von-Mises pressure was 
47.10 MPa 

 

 
Fig. 6. Examining the Perforated Flywheel Made of Carbon Steel 
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The perforated flywheel is analyzed based on its assessment of various materials, including 
cast iron, carbon steel, and aluminium alloy on a one-after-another basis. They are analyzed 
under static conditions to find out the equivalent Von Mises stress and the total deformation 
of each material. The results of the analysis in terms of the figures are the corresponding 
ones. 

 
 
 

 
 
 
 
 
 
Fig. 5. Examining the Perforated Flywheel in Cast Iron 

The total deformation amounted to 53.18 mm, and the corresponding equal Von-Mises pressure was 
47.10 MPa 

 

 
Fig. 6. Examining the Perforated Flywheel Made of Carbon Steel 

 

The deformation as a whole is 0.51 mm, and the consequential equal Von-Mises pressure is 101.84 
MPa. 

 
Fig. 7. Examination of the Aluminum Alloy Pierced Flywheel 

 
The overall deformation is 18.42 mm, and the equal Von-Mises pressure was 29.81 MPa. 

The solid flywheel analysis is done through the successive consideration of a range of 
materials, including carbon steel, cast iron, and aluminum alloy. Static circumstances are 
used to examine the materials in order to determine the equivalent Von Mises stress and 
overall deformation per material of choice. 

Figures demonstrate the resulting values 
 

. 
Fig. 8. Examination of a Solid Cast Iron Flywheel 

 
The total deformation equals 31.84mm, and the equal Von-Mises pressure is 82.4 MPa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 9. Examination of Solid Flywheel Made of Carbon Steel 

 
The total deformation of 664.25 mm and the equal Von-Mises pressure of 34.29 MPa result. 
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Fig. 10. Examination of aluminum alloy A solid flywheel 
General deformation is 7.39 mm, and the ensuing equal Von-Mises pressure is 11.88 MPa. 

9.2 Arm Type Flywheel Analysis 
 
The arm type flywheel is tested by constantly converting the alloy of aluminum, forged iron, 
and carbon steel material, which is designated. Under the conditions of the study, the 
equivalent Von Mises stress and overall deformation of the various materials are assessed 
under a state of rest. The results obtained are represented in the figures 
 

 
Fig. 11. Examination of the Flywheel Type: Cast Iron Arm 

 
Overall deformation measures 95.43 mm, and the resulting equal Von Mises pressure is 296.71 MPa. 

 
 

 
Fig. 12. Examination of the Carbon Steel Arm Style Flywheel 

 
The total deformation is 32.35 mm, and the equivalent von-Mises pressure is a resultant 104.56MPa 
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Fig. 12. Examination of the Carbon Steel Arm Style Flywheel 

 
The total deformation is 32.35 mm, and the equivalent von-Mises pressure is a resultant 104.56MPa 

 

 
Fig. 13. Examination of the Aluminum Alloy Arm Style Flywheel 

 
The arm-type flywheel is examined through the replacement of various materials sequentially 
with materials that include aluminium alloy, solid iron, and carbon steel. It is tested in the 
condition of static loading to determine each materials total deformation and corresponding 
Von Mises stress. The results of the obtained outcomes are depicted in the figure. 
 
Straining to the strain components, as, 
 

st = ρr2 w2 
 
The theoretical data on strain are compared with the analytical data. 
Where ρ = density and st = tensile tension on the cylinders rim. R is the flywheels radius. w = 
the flywheels angular velocity. 
 

Table 1. Table of Experimental Results 

 
The summary of the analyses of Finite Element Analysis (FEA) is presented in the table 
above. According to the results of the analysis and theoretical analysis, it is believed that the 
perforated flywheel manufactured out of carbon steel is more applicable in the heavy-duty 
applications, whereas the solid flywheel produced of aluminum alloy would be suitable in 
the light-duty applications. To check these findings, the theoretical values must be computed 
with the help of the stress equation mentioned above. Based on this calculation, the stress 
value of the perforated flywheel is 98.37 MPa, and the solid flywheel has a stress value of 
12.76 MPa. 
 

 

Geometry Material Kinetic Energy 
(KJ) 

Weight 
(Kg) 

Stress 
(MPa) 

Deformation 
(mm) 

Perforated Grey Cast Iron 44 1130 47.100 53 
Perforated Carbon Steel 48 1230 101.840 1 
Perforated Aluminum Alloy 17 435 18.420 30 

Solid Grey Cast Iron 45 1155 31.840 82 
Solid Carbon Steel 49 1260 34.290 664 
Solid Aluminum Alloy 17 445 11.880 7 

Arm Type Grey Cast Iron 40 1032 95.430 297 
Arm Type Carbon Steel 44 1126 104.560 32 
Arm Type Aluminum Alloy 15 398 37.188 355 
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Table 2. Table of Comparisons 
Geometry Material Kinetic Energy 

(KJ) 
Weight 

(Kg) 
Stress 
(MPa) 

Deformation (mm) 

Perforated Carbon steel 44 1130 47.10 53 
Original Grey Cast Iron 42 1138 39.43 48 

10 Conclusion 

Following the comparison of such results with the results of the special flywheel, it turned 
out that the set that was chosen had a greater range of its possibilities to store energy. The 
assessment is located on the desk that will follow, alongside the choice of the numerous 
experimental units that were carried out, and the special flywheel. Most of the modern 
flywheel designs are developed through calculation methods based on the theoretical results 
of the simulation. Another concept that is new to the modelling done on flywheels is the 
conduct analysis and simulation of flywheels. Where the capacitance of the energy garage 
that is a specified part of the designed flywheel is known in advance prior to reaching a 
plateau, it can be very useful in determining the presence of faults in the installation, and 
possibly even a cost-saving. We will then conclude that optimization of the flywheel storage 
is rather essential as it is an energy storage device which is very practical, more practical than 
other structures, and it appears to be applied widely. With the assessment and theoretical 
statistics, the superior flywheel layout, having a 0.95 percent greater power of energy storage, 
is chosen over the special arrangement. 
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