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i. Executive Summary 
This report investigates the use of kinetic energy in flywheels and the use of mechanical energy storage. 
Task A reports on flywheels as a mechanical storage device. The history has been researched from basic principles, regarding the rotational kinetic energy, first applications, and first appearances of the flywheel. The report uses these principles to research the development of the flywheel, and its importance in the industrial revolution, and how it revolutionised engineering to advanced levels in modern technology. Current adaptations include regenerative braking and the Kinetic Energy Recovery System (KERS), and how it is used to drive efficiencies and performance in road-going vehicles and in high-performance racing. The importance of materials is emphasised in this report as this shows the shift from heavy machinery in the industrial revolution to lightweight, yet high strength materials used in today’s applications. The report then discusses how the flywheels assist in off-grid power generation, and the difference between mechanical and chemical energy storage.
Task B demonstrates Task A, using calculations to simulate the theory of kinetic energy in flywheels and how this can be presented. Task B uses a high-performance vehicle fitted with a KERS System to utilise the energy stored in a flywheel. From this, the kinetic energy of the system has been calculated, considering efficiencies and external factors. The effect of the braking has been calculated supported by technical data.
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Task A
1. [bookmark: _Toc214229687]Introduction
As a mechanical battery, flywheels are one of the oldest forms of engineering that has revolutionised how energy is stored and reused for many applications. The flywheel has changed how applications are performed by saving manual labour, optimising performance and enhancing efficiency throughout centuries. In a variety of applications, such as the Potter’s Wheel, the Steam Engine and Regenerative Braking; the principle of the flywheel has been constant in how energy is stored and used. In modern technology the flywheel was developed for high performance and efficiency using the Kinetic Energy Recovery System (KERS), as well as in off-grid functions. The mechanical battery can also be compared with alternatives, such as chemical batteries and how both forms differ.


















2. [bookmark: _Toc214229688]The Flywheel 
Most systems require constant energy to operate (Sabhadiya, 2024). Fluctuations at the input can influence performance, due to vibrations, intermittent operation, component wear, and decreased overall efficiency. The flywheel smooths energy applied to mechanical systems reducing fluctuations. Energy is stored through a wheel, from an input, and is stored as rotational kinetic energy; often called the Flywheel Energy Storage System (FESS) (Roymech, 2024).  The flywheel will produce a continuous output to the system, preventing the abrupt start-stop effects of fluctuations.

2.1. [bookmark: _Toc214229689]Energy Capacity of a Flywheel 
Flywheel kinetic energy is calculated as shown in Equation 1.
[bookmark: _Toc214229035]Equation 1 - Kinetic Energy in a flywheel (The Engineering Toolbox, 2019)


= Kinetic Energy in the Flywheel 
= Moment of Inertia 
 = Angular Velocity

As shown in Equation 1, the energy stored in the flywheel is directly proportional to the moment of inertia of the wheel. This is shown in Equation 2.
[bookmark: _Toc214229036]Equation 2 - Moment of Inertia (Save My Exams, n.d.)


= Moment of Inertia 
 = Inertial constant for the Flywheel
 = Mass of flywheel 
 = Radius of the flywheel 


Therefore, a flywheel with increased inertia allows for larger energy capacity (Kumar, 2021).

2.1.1. [bookmark: _Toc214229690]Materials of a Flywheel
The flywheel energy capacity is directly proportional to the flywheel’s mass, as shown in Equation 1, therefore the flywheel material is crucial. Larger flywheels are considered, as this increases the mass (Lee, 2025). However, this may not be feasible due to space limitations, therefore a material with a higher density would be considered.

High tensile-strength materials are considered to withstand stresses that are inflicted on the wheel from high rotational speeds (RPM). (Encyclopaedia Britannica, 2025) The most predominant stress is caused by centrifugal force. Centrifugal forces are applied when the flywheel rotates, causing internal stress (Coppede et al., 2024). The forces acting on the flywheel’s circumference causes material strain and fatigue, leading to plastic deformation or material failure. To prevent these stresses, Finite Element Analysis (FEA) can be used to re-design the flywheel, where high-strength materials can be used (Coppede et al., 2024).

2.2. [bookmark: _Toc214229691]Ancient Origins and Applications of the Flywheel
2.2.1. [bookmark: _Toc214229692]The Potter’s Wheel 
The flywheel is fundamental to the advancement of engineering systems and has significant history. One of the earliest documented applications was the Potter’s Wheel dating more than 2000 BC, Figure 1.

[image: Which Direction Should A Pottery Wheel Turn? | The Pottery Wheel]
[bookmark: _Toc214228948]Figure 1 - The Potter's Wheel (Lesley, 2019)


The flywheel replaced manual labour of hand spinning for longer and consistent rotations (history tools, 2025). This allowed for smoother spins, resulting in uniform finishes on pottery work. The flywheel freed the hands of workers to work on the clay with minimal effort, this saw a spike in popularity as it was easier and more efficient (history tools, 2025). The added wheel creates the moment of inertia for stable rotations by pumping the flywheel. The flywheel was made from stone or wooden materials.

2.2.2. [bookmark: _Toc214229693]Saqiya Lifting
In the 11th century, another example of the flywheel was demonstrated by Ibn Bassel with the Saqiya (this translates to “water lifting device”) (Unknown, 2025). The flywheel, attached via a bar, was driven by manual forces from livestock. 
The flywheel reduced the fluctuations of the movement in the animal’s forces (Unknown, 2025). The flywheel increased inertia on the system, reducing turning efforts and reducing fatigue on livestock. The flywheel was attached to a vertical shaft to draw water from great depths. The system used the concepts of the flywheel to store the rotational kinetic energy supplied by the livestock, to increase performance and ease the physical labour; equally shown in the Potter’s Wheel application of the flywheel. 

2.3. [bookmark: _Toc214229694]The Development of the Flywheel
From the ancient applications, the principles of a flywheel became increasingly popular during the industrial revolution. A surge in industrialisation, including factory and transportation needs, demanded for engineering advancement to improve efficiency and optimise performance (Wilkinson, 2024). This pushed the advancement of the steam engine and various machinery to keep up with demand with smooth continuous power. The flywheel, as shown in ancient application, reduces manual labour and enhances performance, therefore the flywheel became a critical mechanical component during the industrial revolution (history tools, 2025). 
 
2.3.1. [bookmark: _Toc214229695]Steam Engine
The Steam Engine, as shown in Figure 2, was optimised in 1764 by James Watt, provided work to be carried out by engines rather than manual labour, and was a powerful tool for the industrial revolution. From the steam engine’s principle, the steamboat and steam train were invented, that revolutionised the transporting of materials and passengers (Everett B. Woodruff, 2024). 
The flywheel was added to the steam engine to smooth the power fluctuations, which also reduced vibrations. Without the flywheel, insufficient power would go to the transmission, potentially causing engine stall. Therefore, the flywheel produced higher efficiencies with smooth and uniform power delivery (Cartwright, 2023).

[image: James Watt Steam Engine Animation]
[bookmark: _Toc214228949]Figure 2 - Representation of James Watt's Steam Engine (James Watt Steam Engine, 2025)

In this application, the flywheel smoothed the fluctuating energy input to maintain a constant power output to the system. The steam engine’s flywheel was often large in dimension and heavy in mass. This allowed for high inertia, resulting in low rotational speeds when compared with other applications; demonstrating less material stress, less component damage and optimised performance that was required during the industrial revolution. Figure 2 shows how a flywheel would be integrated into the engine. The flywheel would be constructed from cast iron due to its high mass, durability and strength (Cartwright, 2023).









3. [bookmark: _Toc214229696]Current Adoption of the Flywheel 
Modern applications prioritise speed, efficiency and performance, enhancing original concepts. These are often used in high-pressure environments such as motorsports. Motorsports rely on lightweight components to reduce vehicle weight and improve performance, therefore flywheels with large mass and volume should not be used (ESA, n.d.). 
Modern applications prioritise RPM over mass to increase the energy capacity in their systems. Carbon fibre composites are often used due high strength to weight ratio. The use of composites allows for higher RPM’s than previous metals, with some reaching as high as 60,000 RPM (Stewart, 2014).
The modern flywheel system typically contains magnetic bearings and a vacuum enclosure, as shown in Figure 3, to minimise the friction and to increase efficiency, resulting in increased energy capacity that can be used for its application (Marine, n.d.).

[image: A diagram of a cylindrical object

AI-generated content may be incorrect.]
[bookmark: _Toc214228950]Figure 3 - Modern Flywheel Enclosure used to Minimise Friction (Marine, n.d.)









4. [bookmark: _Toc214229697]Regenerative Braking and Applications 
Regenerative braking, commonly implemented in electric and hybrid vehicles, stores the energy from braking, and reuses it for acceleration. Regenerative braking is designed to redirect the energy, when the user either applies braking force or lifts off the accelerator pedal. This then uses an electric motor as a generator, that charges a battery pack. This system is shown in Figure 5 (Fahlbeck and Kindahl, 2016).

[image: Diagram of a car with a diagram of the engine

AI-generated content may be incorrect.]
Figure 4 - Regenerative Braking Diagram Representing the Direction of Energy to Reuse Energy (Fahlbeck and Kindahl, 2016).

Either the flywheel, or chemical batteries, can be used depending on application, refer to section 6. The flywheel is common in applications such as public transport and high-performance vehicles, due to rapid charge and discharge of energy. Whereas chemical batteries are common for road-going vehicles, as energy is required to last a considerable time before recharging. Large capacity of chemical batteries allows the vehicle to travel further, which is often desirable with users due to convenience (Namchawat , 2020).

4.1. [bookmark: _Toc214229698]Kinetic Energy Recovery Systems (KERS)
Advanced regenerative braking is known as KERS, the Kinetic Energy Recovery System. This is specialised for high-power applications, such as motorsport, and was originally advanced for Formula One racing. Composite flywheels for mechanical KERS can discharge rapidly, providing large qualities of energy to achieve high performance, ideal for overtaking in racing environment, as shown in Figure 6. This composite flywheel allows for rapid charging and discharging compared with a chemical battery (Gupta, 2025). 


[image: Kinetic Energy Recovery System (KERS)]
[bookmark: _Toc214228951]Figure 4 - Schematic of KERS applied to Formula One Racing (NASCAR, 2010)

As the flywheel in high-performance applications such as KERS rely on extremely high RPM’s, the material selection is crucial. For example, a material that yields high strength, low-weight, and has a high resistance to wear or fatigue would be suitable for this application. Carbon fibre is commonly used (Gupta, 2025).
The principle of KERS in racing environments can apply to road vehicles, capturing energy within the flywheel. The flywheel connected to the vehicle is contained through a chamber, like high-performance vehicles, to reduce the friction and energy losses. KERS for road-going vehicles allows for improved efficiency, performance and power. As the KERS reuses the energy stored, the vehicle’s fuel consumption is reduced resulting in environmental and financial benefits (Jones, 2014).
However, for both road-going and racing vehicles, energy cannot be sustained in a flywheel, as energy discharge is rapid.  The KERS is used for instant power, such as quick acceleration or overtaking, then a secondary power source takes over, often a combustion engine in hybrid vehicles or chemical battery for electric vehicles (GreenMotor.co.uk, 2019)
Limitations of KERS:
· Performance flywheels are costly. 
· Regular maintenance required due to high RPM related damage.
· Additional engineering required for vehicle installation. KERS requires Continuously Variable Transmissions (CVT) to adapt to quick gear changes.
· Safety risks due to high RPM. 
(Aridaman Singh Jaglen, 2025)

4.2. [bookmark: _Toc214229699]Balancing and Containment KERS
Due to high RPM in the system, any imperfection or can cause an imbalance. When this is magnified at RPM’s upwards of 50,000, this causes instability to the KERS system where there is a higher risk of component damage. Stability issues can cause fractures, fatigue points, vibrations and excess stresses on bearings and supporting parts. Therefore, flywheels must be manufactured to extreme tolerances to prevent instability in systems (pumaracing, 2021).
As a result of instability in the system, the flywheel can shatter under extreme stress, therefore debris must be contained if this were to occur. The flywheel is often contained in steel vacuum chambers to prevent debris from causing health and safety issues. These housings will also prevent damage to the flywheel caused by external factors, such as vehicle crashes (Sam Collins, 2011).


















5. [bookmark: _Toc214229700]Off-Grid Storage Devices
Flywheels provide short-term solutions to energy fluctuations in the grid. The kinetic energy in the flywheel converts into electricity through generators supporting the grid or properties if required. Supply and demand fluctuate within the grid, so flywheels can stabilise electricity flow due to high energy capacity and rapid discharge. Flywheels can also smooth the energy provided by renewable energies, for example, fluctuations will occur from energy collection in volatile energy sources, such as wind turbines or solar panels. The flywheel can absorb these fluctuations and provide uniform energy to the grid (linquip, 2021).
Flywheels can also provide the energy required in remote areas, providing off-grid power. Properties where energy is reliant on renewable sources, or where they are not connected to the grid, can use mechanical batteries instead of chemical batteries. As flywheels degrade less than chemicals, the advantages are that maintenance is lower and the system is more reliable. Disadvantages include high cost, limited energy capacity, and safety concerns due to high RPM (Bryce, 2024). 














6. [bookmark: _Toc214229701]Mechanical and Chemical Batteries 
6.1. [bookmark: _Toc214229702]Mechanical Batteries 
A mechanical battery is the storage and usage of energy using mechanical parts, such as flywheels. The flywheel uses external force to store the rotational kinetic energy. When that energy is required, the stored kinetic energy is converted into electricity. 
Benefits include: 
· Durable lifespan – Less degradation, therefore less maintenance and replacements required.
· Energy capacity – Ideal for performance requiring uninterrupted power output.
· Fast charge and discharge - Can charge quickly and energy is available for rapid discharge.
· Environmental and Sustainable – Minimal materials, often recycled metals, and do not release harmful gasses.
(Horsey, 2025)
Limitations include:
· Friction – When producing the force, friction can occur resulting in energy waste/losses. This can be reduced with lubricant or vacuum chambers. 
· Short durations - Mechanical batteries benefit from rapid change and discharge. Therefore, for applications for long usage flywheels would not be suitable.
· Cost – Flywheels are large systems are not cost effective.
(Horsey, 2025)
6.2. [bookmark: _Toc214229703]Chemical Batteries 
Chemical batteries rely on an electrochemical reaction to create energy. Energy is transferred to electricity for usage. A chemical battery, like Lithium-Ion, involves an anode, cathode and an electrolyte. The transfer of electrons between the anode and cathode in the electrolyte causes the reaction and transfer of energy.
Benefits include:
· Energy to size ratio – Large capacity in small volume. Can be portable for electrical devices and power vehicles.
· Slow energy release – can supply energy for longer durations than mechanical batteries, with longer durations between charges. 
· Cost – Low cost. 

Limitations include:
· Short lifespan – Degrades over time, therefore replacements required.
· Long charge time –Longer to charge than mechanical batteries.
· Environmental – Harmful to environment due to production and disposal.
(Reference.com, 2025)
6.3. [bookmark: _Toc214229704]Mechanical and Electrical Battery Conclusion 
Depending on the application, either a mechanical or chemical battery may be suitable. For example, if rapid energy is required, a flywheel in a mechanical battery would be suitable, due to fast charging and discharging of energy. Mechanical batteries degrade less than chemical, therefore require less maintenance and can be more reliable. They are more environmentally friendly than chemical batteries, however they are more costly. 
Chemical batteries are cost effective and have a large amount of energy compared to its surface area, whereas mechanical batteries tend to be large. Chemical batteries have a slow recharge compared to mechanical, however, energy can be released slowly, therefore has multiple applications such as electric vehicles. 













7. [bookmark: _Toc214229705]Conclusion 
The flywheel has a long history in engineering and was pivotal for the advancement in technology and processes. From early uses of the Potter’s Wheel, the flywheel was used to optimise processes, reducing manual labour and enhancing performance. These benefits have been carried through centuries of engineering, used in various applications involving the Steam Engine and high-performance vehicles. Throughout all applications over the centuries, the principles remain the same, to smooth the energy output based on the inertia of the flywheel. In early concepts, increasing inertia was sourced from material selection, where flywheel designs were high density and dimensionally large. As demands have advanced, the weight of components became crucial. Therefore, the flywheel concept of increased mass equal increased inertia had to change. From Equation 1, the angular velocity impacts the kinetic energy capacity also. Therefore, modern adoption prioritises the RPM with low mass. This follows the same foundations and has the same result as early adoptions. 
The KERS system highlights the importance of the efficiency, and the impacts that it has on performance. Although there are limitations with the KERS system, including integration difficulty, safety concerns and expense, the performance is optimised with durability and has environmental and financial gain, whether for racing purposes or road-going vehicles. The report also highlights the importance of precision balancing and containment of the flywheel.
Establishing the difference between mechanical and electrical batteries has highlighted that depending on the application, a different energy storage solution may be most suited. Flywheels are beneficial for rapid discharge of energy, followed with rapid re-charge. Whereas chemical batteries are suited for longer usage. 
Additionally, the flywheel has developed to assist the grid in energy distribution, as well as for off grid uses. Smoothing the energy fluctuations from renewable energy sources such as wind and solar provides stability with long service life compared to chemical alternatives. 
Overall, the development of the flywheel provides great importance to engineering concepts for both historical usages and modern-day adaptations. The foundations of increasing the kinetic stage capacity to drive efficiencies have remained consistent; yet improvements, such as reducing the weight, has allowed for more applications in various engineering sectors. 



Task B
Vehicle specification: 
· Gross mass of 2,080 kg 
· Initial braking speed is 55 mph 
· 1 mile = 1609.34 m (www.unitconverters.net, n.d.)
· 55 miles = 88513.92m
· 
· Re-acceleration occurs from rest using only the stored KERS energy 
KERS flywheel specification: 
· Mass of 6.5 kg 
· External diameter of 300 mm 
· Diameter
· Radius 
· Maximum rotational speed of 50,000 rpm 
· Combined efficiency is 80% (braking and acceleration) 
· Enclosure is vacuum sealed 
· Geometry can be analysed as a ‘thin ring’ design 
· 
· 
· 













[bookmark: _Toc214229706]Question 1  
[bookmark: _Toc214229037]Equation 3 - Kinetic Energy (Physicsclassroom.com, 2019)


· 1 mile = 1609.34 m (www.unitconverters.net, n.d.)
· 55 miles = 88513.92m
· 
Therefore, 



















[bookmark: _Toc214229707]Question 2 
Energy capture during breaking and the drivetrain is 80%, therefore,  

























[bookmark: _Toc214229708]Question 3
From Part A, Equation 1, Kinetic Energy in a Flywheel states:
[bookmark: _Toc214229038]Equation 4 - Kinetic Energy of a Flywheel (Moments of Inertia, n.d.)

Therefore, 







Therefore, 










[bookmark: _Toc214229709]Question 4
From Part B Question 2, the energy stored from breaking to rest from 55mph, with an 80% efficiency rating:

When this is the new energy as energy is only used from the KER system then an additional 80% efficiency rating is added due to acceleration. 



From Part B Question 1, Kinetic Energy includes velocity

Therefore, 







Therefore, after the energy was used from the KER system the vehicle did not reach 55mph due to losses in the efficiencies of 80% when braking and 80% when accelerating. 11 mph was lost.


[bookmark: _Toc214229710]Question 5
With all conditions stable, the efficiency of 80% can be applied to the braking speed markers between 20mph and 60mph
	Braking Speed (mph)
	Efficiency
	Final Speed (mph)

	20
	0.8
	16

	25
	0.8
	20

	30
	0.8
	24

	35
	0.8
	28

	40
	0.8
	32

	45
	0.8
	36

	50
	0.8
	40

	55
	0.8
	44

	60
	0.8
	48

	
	
	


Therefore, 




From the graph shown, the relationship between the final speed and braking speed is directly proportional due to linear correlational when an 80% efficiency rating is applied at 5 mph intervals. Meaning that, with the KERS is used, the same ratio of energy is used not pending on its initial braking speed.









If the final speed is desired to be higher, then the braking speed must be higher as this is proportional and same percentage of 20% is lost, no matter the braking speed. 











[bookmark: _Toc214229711]Question 6
· Re-acceleration time = 6.5 seconds
· Braking Speed = 60mph
· Final Speed = 48mph
Using equation …. The final speed, of 48mph found in question 5, will be used as the re-acceleration applies to the KERS energy at braking speed 60mph.
[bookmark: _Toc214229039]Equation 5 - Acceleration (BBC, 2020)

Initial speed = 0 as re-accelerating from rest. 
Standard units for acceleration =  therefore, 
· 1 mile = 1609.34 m (www.unitconverters.net, n.d.)
· 48 miles = 77248.32m
· 
Therefore, using equation…., 














[bookmark: _Toc214229712]Question 7 
New Vehicle specification: 
· Gross mass of 1510 kg 
· Initial braking speed is 60 mph 
· 1 mile = 1609.34 m (www.unitconverters.net, n.d.)
· 60 miles = 96560.4m
· 

New KERS flywheel specification: 
· Mass of 4.5 kg 
· External diameter of 120mm to 240 mm 
· Diameter
· Radius 
· Diameter
· Radius 
· Geometry can be analysed as a ‘thin ring’ design 
· 
· 
· 


Kinetic energy for new vehicle, using Part B Question 2  



Energy stored in new flywheel, using Part B Question 1 





    Moment of inertia for new diameter at 120mm 
· 
· 
· 
Apply to diameter ranging from 120mm to 240 mm with 20mm intervals 
	Mass (kg)
	Diameter (m)
	Radius (m)
	Inertia (kgm²)

	4.5
	0.12
	0.06
	0.0162

	4.5
	0.14
	0.07
	0.02205

	4.5
	0.16
	0.08
	0.0288

	4.5
	0.18
	0.09
	0.03645

	4.5
	0.2
	0.1
	0.045

	4.5
	0.22
	0.11
	0.05445

	4.5
	0.24
	0.12
	0.0648



From Question 3, energy in a Flywheel states


Therefore, 




Therefore, angular velocity can be calculated using the moment of inertia for each diameter interval. From example, this can be shown for 120mm interval as





	Diameter (m)
	Radius (m)
	Inertia (kgm²)
	Angular Speed (rad/s)

	0.12
	0.06
	0.0162
	7323.77

	0.14
	0.07
	0.02205
	6277.52

	0.16
	0.08
	0.0288
	5492.83

	0.18
	0.09
	0.03645
	4882.51

	0.2
	0.1
	0.045
	4394.26

	0.22
	0.11
	0.05445
	3994.78

	0.24
	0.12
	0.0648
	3661.885



The answer is desired in RPM therefore, 

[bookmark: _Toc214229040]Equation 6 - RPM Conversion (Calculator Academy, n.d.)


Therefore 

Applying this to the table following from the below calculation at interval 120mm 



	Diameter (m)
	Radius (m)
	Inertia (kgm²)
	Angular Speed (rad/s)
	RPM

	0.12
	0.06
	0.0162
	7323.77
	69936.85

	0.14
	0.07
	0.02205
	6277.52
	59945.9

	0.16
	0.08
	0.0288
	5492.83
	52452.66

	0.18
	0.09
	0.03645
	4882.51
	46624.53

	0.2
	0.1
	0.045
	4394.26
	41962.09

	0.22
	0.11
	0.05445
	3994.78
	38147.34

	0.24
	0.12
	0.0648
	3661.885
	34968.47





From this a graph can be shown 

As shown in graph… the larger the diameter of the external flywheel diameter the lower the RPM the flywheel spins. The rotational speed decreases in linear correlation to the diameter, resulting in less revolutions. In addition to this, increasing the diameter, increases the diameter and decreased the angular speed. The less revolutions the flywheel has to make to store the same energy results in less stress on the flywheel, in turn results in less maintenance and increased safety. 












[bookmark: _Toc214229713]Question 8
For calculations made in questions 1 through 7, the following assumptions have been made. In real practice other factors may influence these calculations.
· The mass of the two vehicles, Question 1-6, and Question 7, are exact to what is stated, any variation in these figures will change the calculations slightly. 
· This assumption applies to the mass and diameter of the flywheel also.
· Braking speeds are exact as stated, again, this would vary calculations if any variation.
· The flywheel does not have any pre-existing damage such as fatigue cracks, stress points or wear
· All components have been made to design and no variation in dimension or quality. 
· Calculations have been made with two decimal places; this may cause rounding errors. 
· The efficiency rating of braking and acceleration is exactly 80%. 
· This value may vary pending working or environmental conditions
· Increase or decrease in road friction.
· Increase or decrease in tyre condition, causing more or less friction.
· Increase or decrease in lubrication at point of contact with road surfaces, such as rain or whether the experiment was conducted in vacuum environments. 
· Increase or decrease in drag as the vehicle travels, this will increase or decrease pending the speed or shape of the vehicle. 
· The vehicle is at complete rest at point of re-acceleration.
· There are no friction or thermal energy loss at the flywheel.







[bookmark: _Toc214229714]References
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Final Speed (mph) with the Efficiency Rating of 80% Applied 

Efficiency	
20	25	30	35	40	45	50	55	60	Final Speed (mph)	
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Rotational Speed (RPM) of a 4.5kg Flywheel at 60mph Braking Speed at Varied Diameters 

Efficiency	
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