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Abstract— This study was all about harnessing lost energy 

when the vehicle lost speed without reversing the process in 

an engine. The simplest way is recover this energy without 

transforming it to another form. For example the kinetic 

energy of the vehicle can be stored as kinetic energy, to be 

used again for acceleration. It does not produce perpetual 

motion because of entropy, but it decreases the energy lost 

when the vehicle brakes and reduce speed. Instead of 

releasing energy as heat through the brakes, it is stored in a 

rotating flywheel.  This study demonstrated Flywheel 

Kinetic Energy Storage and Regenerative Braking on a 

bicycle to explore the factors and mechanisms needed to 

recover energy that is usually lost. A design, a prototype, 

and a lot of data were gained through this research. 
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I. INTRODUCTION 

A kinetic energy recovery system abbreviated as KERS is an 

automotive system which recovers the kinetic energy of a 

moving vehicle under braking. The energy recovered is 

stored in terms of potential energy a reservoir for later use 

for acceleration. Examples of reservoir are high voltage 

batteries, flywheels, hydraulic coupling, etc. The selection 

of reservoir largely depends on the purpose.  

In recent days recovering Kinetic energy has 

become an interesting area of research for many. Let us first 

find out why? The total energy in this universe can be 

broadly divided into two parts Potential Energy and Kinetic 

Energy. The Potential Energy is the energy possessed by the 

body due to its position or state where as the Kinetic Energy 

is the energy the body gains due to its motion. As we know 

notion is a relative concept so as the Kinetic energy. For 

example a car possess some Kinetic energy with respect to 

road but with respect another car moving at same speed it 

has no Kinetic energy. So when we need to impart motion 

into a body we have to convert some amount potential 

energy into Kinetic energy. When that body has to come to 

rest, that amount of kinetic energy needs to get converted 

into Potential energy. But in nature the form of potential 

energy to which the Kinetic energy gets converted is of a 

lower grade, in most of the cases, and is very difficult to 

reuse. Taking the example of a car, when we run a car we 

burn petrol and convert the potential energy of the petrol 

into the Kinetic energy of the car and when we apply the 

brakes the kinetic energy converts into heat energy in the 

brake callipers and eventually gets diffused into the 

atmosphere. If this energy would have been saved it could 

have been used. 

A. The General Terms to be known for this Project are 

given below 

1) Acceleration & Deceleration: 

Acceleration, in physics, is the rate of progress of speed of a 

question. A question's acceleration is the net eventual 

outcome of all powers following up on the test, as depicted 

by Newton's Second Law (The acceleration of a protest as 

made by a net compel is direct corresponding to the 

greatness of the net drive, in an indistinguishable heading 

from the net constrained drive, and conflictingly in respect 

to the mass of the challenge.). The SI unit for increasing 

speed is meter each second squared (m/s2). Accelerations 

are vector amounts (they have extent and course) and add as 

indicated by the parallelogram law. As a vector, the 

computed net drive is equivalent to the result of the test's 

mass (a scalar amount) and the acceleration. For instance, 

when an auto begins from a stop (zero relative speed) and 

goes in a straight line at expanding speeds, it is quickening 

toward travel. On the off chance that the auto turns there is 

acceleration toward the new course. 

 For this case, we can call the quickening of the 

auto forward a "direct acceleration", which travelers in the 

auto may understand as constraint driving them once more 

into their seats. While evolving headings, we may call this 

"non-direct acceleration", which travelers may contribution 

as a sideways drive. If the speed of the auto diminishes, this 

is a n acceleration the other method for the heading of the 

vehicle, occasionally called deceleration. Travelers may 

experience deceleration as a constraint lifting them far from 

their seats. 

 Numerically, there is the same formula for 

deceleration, as both are changes in speed. Each of these 

increasing velocities (coordinate, non-straight, deceleration) 

may be felt by explorers until their (speed and heading) 

organize that of the auto.  

2) Brake Boost: 

Most cutting edge vehicles use a vacuum helped brake 

structure that incredibly expands the constraint connected to 

the vehicle's brakes by its administrator. This extra 

constraint is given by the complex vacuum created through 

air stream being hindered by the throttle on a running 

engine. This drive is incredibly diminished when the engine 

is running at totally open throttle, as the refinement between 

surrounding air weight and complex (total) air weight is 

diminished, and thusly accessible vacuum is decreased. In 

any case, brakes are once in a while connected at full 

throttle; the driver takes the right foot off the gas pedal and 

moves it to the brake pedal - unless left-foot braking is used. 

Due to low vacuum at high RPM, reports of unintended 

acceleration are every now and again joined by protests of 

fizzled or debilitated brakes, as the high-revving engine, 

having an open throttle, can't give enough vacuum to control 

the brake promoter. This issue is exacerbated in vehicles 

equipped with programmed transmissions as the vehicle will 

consequently unending supply of the brakes, in this way 

expanding the torque passed on to the chose wheels in 

contact with the street surface Noise Albeit in a perfect 

world a brake would change over all the kinetic energy into 

heat, practically speaking a noteworthy sum might be 

changed over into acoustic energy rather, adding to upheaval 

tainting. For the road vehicles, the hub passed on differs 
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essentially with tire change, street surface, and the greatness 

of the deceleration. [2] Noise can be brought about by 

different things. These are signs that there might be issues 

with brakes destroying after some time. 

3) Inefficiency: 

A lot of energy is constantly lost while braking, even with 

regenerative braking which is not faultlessly proficient. In 

this manner a not all that awful metric of proficient energy 

utilize while driving is to observe the sum one is braking. In 

the event that the lion's share of deceleration is from 

unavoidable granulating instead of braking, one is pressing 

out a broad portion of the association from the vehicle. 

Restricting brake use is one of the mileage boosting 

practices.  

After a braking occasion, water driven weight 

drops in the structure, allowing the brake caliper chambers 

to pull back. In any case, this withdrawal must oblige all 

consistence in the structure (under weight) and in addition 

warm twisting of portions like the brake circle or the brake 

system will drag until the contact with the plate, for 

instance, pounds the cushions and barrels over from the 

rubbing surface. Amidst this time, there can be vital brake 

drag. This brake drag can prompt huge parasitic influence 

mishap, thusly affect mileage and vehicle execution. 

4) Drive Train: 

The drive train of an engine vehicle is the social occasion of 

fragments that pass on vitality to the driving wheels. This 

rejects the engine or motor that delivers the power. 

Interestingly, the power train is considered to join both the 

motor or engine and the drive train. Flywheel A Flywheel is 

a turning mechanical contraption that is utilized to store 

rotational vitality.  

5) Flywheels: 

Flywheels have an inactivity called the snapshot of idleness 

and in this way contradict changes in rotational speed. The 

measure of vitality set away in a flywheel is comparing to 

the square of its rotational speed. Energy is exchanged to a 

flywheel by the utilization of a torque to it, thusly expanding 

its rotational speed, and consequently its set away energy. 

Then again, a flywheel discharges set away energy by 

applying torque to a mechanical load, thus diminishing the 

flywheel's rotational speed.  

Flywheels are commonly made of steel and pivot 

on customary orientation; these are for the most part 

confined to an agitation rate of a few thousand RPM. Some 

present day flywheels are made of carbon fiber materials 

and utilize attractive direction, empowering them to turn at 

rates up to 60,000 RPM.  

II. LITERATURE REVIEW 

 The focus of the study was the evaluation of the 

regenerative breaking energy on a car. This energy is 

obtained through energy recuperation which generally refers 

to the utilization of kinetic energy when the vehicle is 

slowing down, this means that when the vehicle is braking, 

the free energy produced is recovered and stored in a battery 

so it can be utilized at the next acceleration process. The 

study contains data utilizing electrical engineering practice 

and also contains design proposal and strategy in order to 

accomplish its objective. It can help conserve kinetic energy 

that will otherwise be transformed into heat energy in the 

surroundings, instead transforming it into electric energy to 

be used by the machine [1]. 

The study focuses on Flywheel energy storage 

(FES), its key factors and summary of its applications. The 

key factors being "flywheel material" especially 8 what its 

rotor is composed of, be it carbon-fiber, graphite or steel it is 

sure to have an effect on its efficiency and possible 

applications; and "flywheel geometry" which involves 

designs and concepts applied in order to maximize its 

output. The application of FES in vehicles is also included 

in the study with brief description of its advantages like 

prolonging the life of a car engine by having it supplied with 

constant power which in turn can reduce fuel consumption, 

and that it makes use of short bursts of power taken directly 

from the FES that is replenished through regenerative 

braking which, unlike friction brakes that turn kinetic energy 

into waste heat, changes this energy in order to turn the 

flywheel for subsequent acceleration. Though many 

advantages are presented in the study there are still issues of 

safety and energy losses which can be a disadvantage [2]. 

This paper presents studies, a design and the 

concepts regarding the use of flywheel energy storage 

systems (FESS) but it focuses on its benefits and uses on 

vehicles. A significant portion of the study discusses FESS 

in relation to regenerative braking and contains data and 

graphs regarding recoverable brake power. The goals of this 

study as related to the design of flywheel is to have it 

retrofitted, have a low self-discharge rate, low cost, high 

energy content, high power and to have long service 

intervals. With the goals established a design proposal was 

presented in the paper which yielded mixed results. In 

conclusion, FESS is an effective solution to reduce fuel 

consumption when applied to the correct type vehicle [3]. 

Test of efficiency for the derailleur-type chain 

drive indicated that the overall efficiency for the transfer of 

power from the front drive sprocket to the rear sprocket 

range from 80.9% to 96.8% depending on the condition of 

drive operation. Primary factors affecting the efficiency 

include the sizes of the sprocket in the drive and the tension 

in the chain. It was found that the chain line offset and chain 

lubrication has the negligible effect on the efficiency under 

laboratory conditions. Infrared measurements of drive 

components indicates that the frictional losses in the chain 

causes the chain temperature during operation. This increase 

in temperature failed to provide significant correlation with 

losses under various operation conditions. From the result of 

the study, it appears that the efficiency of the bicycle chain 

drive depends intimately on the chain operation as it engage 

and departs from the sprocket on the high tension path of the 

drive [4]. 

Characteristics of different energy storage system 

like super conducting coils(SCCs), electrochemical 

batteries(ECBs) and electrochemical double layer 

capacitor(EDLCs) apart from low speed(LS) and high 

speed(HS) flywheel based energy storage 

system(FBESSs).SSCs storage energy by circulating current 

with no ohmic losses, require a cryogenization system and 

are high priced. ECBs use well-proven technology, there 

useful lifetime depends on the number of charge/discharge 

cycles and the depth of discharge besides of the temperature, 
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and finally SOC monitoring is difficult. EDLCs have very 

high capacitance (KF) allowing high number of 

charge/discharge cycles with easy SOC monitoring. Strings 

of EDLCs are required to achieve proper levels of working 

voltage [5]. 

III. PROBLEM DEFINITION 

 There is loss of energy (kinetic energy) from the bicycle 

while applying brakes. 

 Life of the braking system reduces due to frictioning of 

brake pads. 

 Applying the brakes in the ordinary bicycle needs more 

energy to regain the same speed. 

 The cost of the electrical bicycle and fuel bicycle is 

more. 

IV. OBJECTIVES 

 Our main objective is to utilize the energy lost due to 

braking. 

 Design a flywheel that should have enough moment of 

inertia to store the energy lost during braking. 

 To compare the performance of the ordinary bicycle 

with the bicycle having flywheel. 

V. METHODOLOGY 

 
Fig. 1: Flowchart of Methodology 

 By studying the various literatures regarding to the project 

we come to know that, the weight of flywheel is more as 

compare to the efficiency of the bicycle. The design is based 

on the weight of flywheel and design of the bicycle body. 

As we are going to reduce the weight of flywheel, the 

stresses produce in connecting rod will also decrease and 

power required to drive the bicycle will also reduce.  

 The material used for fabrication of the flywheel is cast 

iron which is brittle virtually non-malleable metal that 

is considered generally inflexible.  

 By fabricating the flywheel and designing it according 

to the main frame and design of bicycle we got good 

stability of the bicycle.  

 The frame had modified by adding steel tube which is 

of square shape. One end is welded at the handle end 

and the other at the rear frame of bicycle. 

VI. CONCLUSION 

 The problem presented required a solution that involved the 

design of two systems considered separate but worked 

together and used common mechanism. These were 

Flywheel Kinetic Energy Storage and Regenerative Braking 

System. Starting from the design, these two systems were 

created almost as one. For the regenerative system, the use 

of the flywheel itself and its ability to capture energy from 

the moving bicycle proves that it can indeed store kinetic 

energy. The Regenerative Braking System was the 

consequence of the ability of the fluwheel to capture energy 

instead of just being charge externally.  
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