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Abstract— The world has unfathomably profited with the 

headway of innovation and knowledgebase which has 

realized tremendous financial advance and therefore raised 

the way of life of mankind incomprehensible. Among the 

numerous assets which have had a noteworthy influence in 

the development, the part of petroleum derivatives has been 

verifiably the very huge. In any case, the stores of these 'non-

sustainable' petroleum derivatives are quickly declining and 

at rate of development of the mankind, the weariness of these 

assets in not so distant future is unavoidable. This has been 

the one of the significant reasons for worry in the current past. 

The other real worry in the present day has been declining 

condition of condition. Thus, finished the previous 40-50 

years, the concentration has moved towards discovering 

arrangements which battle these issues, with the real zones of 

fixation being – proficient use of vitality assets (petroleum 

products) in different applications like industry, 

transportation and so on., discovering elective as well as 

sustainable power source assets to supplement/supplant the 

non-renewable energy source, better control procedures and 

treatment strategies to lessen contamination. An option for 

sparing the vitality, squandered on account of decelerating or 

backing off the speed of a vehicle is KERS. KERS remains 

for Kinetic Energy Recovery System, the term of which 

clarifies about the idea of vitality preservation. The 

presentation of KERS is a standout amongst the hugest 

specialized presentations for the ordinary (non-crossover) 

vehicles. KERS is a vitality sparing gadget fitted to the 

motors to change over a portion of the waste vitality delivered 

amid braking into more helpful type of vitality. The 

framework stores the vitality delivered under braking in a 

repository and after that discharges the put away vitality 

under increasing speed. The key reason for the acquaintance 

is with altogether enhance the mileage without trading off 

with the execution of the vehicle. 

Key words: Braking, KERS, Fossil Fuels, Fuel Economy, 

Reservoir 

I. INTRODUCTION 

The Age of Industrialization, since the late 1800's, has been 

out and out surprising. The world has limitlessly profited with 

the headway of innovation and knowledgebase which has 

realized tremendous financial advance and subsequently 

raised the way of life of mankind unbelievable. Among the 

numerous assets which have had a noteworthy impact in the 

development, the part of non-renewable energy sources has 

been verifiably very huge. However, the stores of these ‗non-

sustainable' petroleum products are quickly declining and at 

the rate of development of the mankind, the depletion of these 

assets in not so distant future in unavoidable. This has been 

the one of the real reasons for worry in the current past. The 

other real worry in the present day has been declining 

condition of condition. The wasteful and abundance 

utilization of petroleum products has caused the 

contamination of the earth, to the degree of its breakdown. 

Accordingly, finished the previous 40-50 years, the 

concentration has moved towards discovering arrangements 

which battle these issues, with the real zones of focus being – 

effective use of vitality assets (petroleum products) in 

different applications like industry, transportation and so on., 

discovering elective or potentially sustainable power source 

assets to supplement/supplant the non-renewable energy 

source, better control procedures and treatment strategies to 

lessen contamination. Autos are one of the real shoppers of 

petroleum products and accordingly: 

1) One of the real areas in charge of their consumption to 

the degree of close depletion; 

2) One of the real supporters of the raising ecological 

contamination levels. 

Because of these issues, in the current past, the Auto 

Industry has arrived at an impasse where they are left with no 

option yet to discover interchange answers for moderate 

common assets. Throughout the years, the endeavors toward 

this path have prompted innovative work in the 

accompanying territories: 

1) Enhancing motor efficiencies and execution – with the 

assistance of development in motor outline and its parts, 

enhanced control methodologies and so forth. 

2) Emanation treatment and control advancements; 

3) Vehicle configuration changes for lessening of warm, 

streamlined and street misfortunes; 

4) Ad libbed transmission configuration to decrease 

misfortunes; 

5) Half and half and Alternative Energy Propulsion 

frameworks e.g. the Hybrid Electric Vehicle (HEV), the 

Fuel Cell Vehicle (FCV); 

6) Reusing Braking vitality – Storage and reuse of braking 

vitality which is generally lost as warmth vitality – 

innovation that accomplishes this reason for existing is 

named as a Regenerative Braking System (RBS). 

With enactments set up for strict outflow 

benchmarks, the car business as of now has grasped the new 

advancement, by inserting at least one of the previously 

mentioned innovations in business vehicles. Also, as a long 

haul other option to non-renewable energy sources, the 

exploration in ‗Alternative Energy Vehicles', particularly the 

field of ‗Hybrid Propulsion with Regenerative braking' has 

gone to the front line. ‗Hybrid Propulsion Vehicles (HPV)' or 

‗Hybrid Vehicles' will be vehicles in which at least two 

power sources drive the vehicle, with a specific end goal to 

share the heap and consequently enhance execution/enhance 

fuel effectiveness. A large portion of the present crossover 

vehicles utilize an inner burning motor (ICE) as one of the 

power sources and an elective vitality source 

(electrochemical battery, Fuel cell and so forth.) for the other 

source. By using a mixture control prepare, the heap on the 
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ICE decreases, because of which the extent of the ICE can be 

lessened. Diminishment of an ICE suggests better fuel 

proficiency. Then again/moreover the ICE can be upgraded 

to work just in certain heap conditions, which likewise brings 

about enhanced fuel productivity. By and large, the outcome 

is a more productive vehicle. As an extra apparatus to 

enhancing proficiency, current cross breed vehicles likewise 

utilize regenerative braking to catch and use braking vitality. 

Regenerative Braking Systems (RBS) catch the 

vitality that is generally lost while braking, store that vitality 

in a vitality stockpiling framework (ESS) and the reuse it to 

begin or quicken the vehicle. If there should arise an 

occurrence of HEVs, regenerative braking is effortlessly 

actualized as the electrical innovation used to run the wheels 

is changed to likewise perform regenerative braking. 

Planning and testing such a regenerative stopping mechanism 

for the application in a Formula racecar is the subject of this 

examination. The later piece of this part is as per the 

following: In the following area, the inspiration for the 

proposal is clarified trailed by the issue articulation, after 

which the goes for the exploration and configuration are set 

and procedure utilized is clarified. The section closes with the 

theory plot. 

A. Regenerative Braking System 

Regenerative Braking is one of the rising advancements 

which can demonstrate exceptionally useful. The utilization 

of regenerative braking in a vehicle not just outcomes in the 

recuperation of the vitality however it likewise expands the 

proficiency of vehicle (if there should be an occurrence of 

half and half vehicles) and spares vitality, which is put away 

in the helper battery. Regenerative braking alludes to a 

procedure in which a part of the active vitality of the vehicle 

is put away by a transient stockpiling framework. Vitality 

ordinarily disseminated in the brakes is guided by a power 

transmission framework to the assistant battery amid 

deceleration. The vitality that is put away by the vehicle is 

changed over once again into motor vitality and utilized at 

whatever point the vehicle is to be quickened. The greatness 

of the segment accessible for vitality stockpiling fluctuates as 

per the sort of capacity, drive prepare productivity, drive 

cycle and latency weight. So as to comprehend the idea of a 

RBS and its effect on vehicle vitality execution, a 

straightforward case is displayed: Consider a 300 kg (almost 

661 lbs.) vehicle moving at an underlying velocity of 72 

km/hr (about 45 mph). Presently, on halting the vehicle to a 

speed of 32 km/hr (almost 20 mph) the measure of vitality 

spent is around 47.8 kJ utilizing the condition given beneath: 

EK = 1/2mv^2** ……………………(1) 

where, 

 Ek: Kinetic Energy of the vehicle; 

 m: Mass of the vehicle; 

 v: Velocity of the vehicle. 

In a perfect world, this is the measure of vitality 

accessible for catching at each case of braking. In the event 

that regenerative braking was utilized on such a vehicle it is 

ready to catch this measure of vitality and reuse this same 

vitality which would somehow or another have been lost as 

warmth, sound and so on. Presently, regardless of whether we 

assume that the effectiveness of the brake is 25% of this, there 

would in any case be a measure of 11.85 kJ (25% of 47.8kJ) 

of vitality accessible at each braking case, which 

demonstrates the measure of vitality that can be used for 

gainful motivations. The vitality that has been outfit from the 

braking activity of the vehicle will be changed over to 

torsional vitality of the spring. The utilization of helical 

torsion spring guarantees that the mechanical vitality is put 

away when it is turned and the measure of power that is 

applied is corresponding to the sum by which it has been 

curved. 

This vitality is generally, disregarding all 

misfortunes, enough to quicken an auto from 0 km/h to 

around 32 km/h (utilizing condition 1). This put away vitality 

utilizing RBS can be reutilized for various purposes, either to 

help enhance execution or fuel productivity, in either case 

aiding ‗Load Sharing'. 

B. Issue Statement (Conventional Braking) 

Braking in a moving vehicle implies the utilization of the 

brakes to moderate or stop its development, as a rule by 

squeezing pedal. The braking separation is the separation 

between the time the brakes are connected and the time the 

vehicle arrives at an entire stop. At the point when brakes are 

connected to a vehicle utilizing ordinary stopping 

mechanism, dynamic vitality is changed over into warm 

because of the erosion between the haggles cushions. This 

warmth is diverted in the airstream and the vitality is 

squandered. The aggregate sum of vitality lost in this 

procedure relies upon how frequently, how hard and for to 

what extent the brakes are connected. Regular techniques 

utilizes contact brakes for hindering the vehicle which is an 

aggregate loss of force of vehicle. 

C. Destinations the goals in View of Which the Venture is 

fabricated are as 

1) To plan and fabricate the KERS parts. 

2) To develop a Test Rig, for showing KERS. 

D. Methodology 

This venture will advance according to by giving right off the 

bat a top to bottom audit of Regenerative Braking System 

(RBS), and clarifying its writes. At that point bargain is with 

the plan and determination of different segments. The 

apparatuses and shafts should be chosen in view of the 

estimations, after which the bearing will be picked. With the 

advance of the plan of different segments, gathering is to be 

finished. After the assembling of the total apparatus, it will be 

keep running for a particular period, which will inform its 

prosperity. 

II. LITERATURE REVIEW 

The first of these systems to be revealed was the Flybrid. This 

system weighs 24 kg (53 lbs) and has an energy capacity of 

400 kJ after allowing for internal losses. A maximum power 

boost of 60 kW (81.6 PS, 80.4 HP) for 6.67 seconds is 

available. The 240 mm (9.4") diameter flywheel weighs 5.0 

kg (11 lbs) and revolves at up to 64,500 rpm. The maximum 

torque generated at the flywheel is 18 Nm (13.3 ft-lbs), and 

the torque at the gearbox connection is correspondingly 

higher for the change in speed. The system occupies 13 litres 

of volume. Two small accidents were reported during testing 

of various KERS systems in the year 2008. The first incident 
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happened with Red Bull Racing when the team tested their 

KERS battery for the first time in July, the battery 

malfunctioned and accidentally caused a fire, to avoid any 

causality evacuated the building. The second incident 

happened within a week. A BMW Sauber mechanic got an 

electric shock when he touched Christian Klien's KERS-

equipped car during a test at the Jerez circuit. Formula one 

has stated that they support environment friendly technology 

and thy have allowed use of KERS in 2009 F1 championship. 

Due to the previous accidents with KERS system many teams 

did not use it in their cars. Only four teams opted for KERS 

in 2009 session that to in few races only. Ferrari, BMW, 

Renault and McLaren were the fore teams using the KERS in 

their cars. Due to some malfunctioning BMW and Renault 

stopped using this system during the season. Vodafone 

McLaren Mercedes was the first team to win a F1 GP using a 

KERS equipped car on July 26, 2009 at the Hungarian Grand 

Prix. Lewis Hamilton was driving that car to become the first 

driver to win a pole position with a car equipped with KERS. 

In that race only their car which was also equipped with 

KERS finished fifth. Kimi Räikkönen won Belgian Grand 

Prix with KERS equipped Ferrari on 30th August 2009. This 

time the KERS contributed directly to race victory. Giancarlo 

Fisichella who came out second in that race claimed that he 

was faster than Kimi Räikkönen and Kimi only beat him 

because of KERS equipped car. KERS helped Kimi win the 

race substantially and get the lead. 

III. REGENERATIVE BRAKING SYSTEM 

A. Introduction 

Regenerative braking is one of the developing advancements 

which can demonstrate extremely advantageous. The 

utilization of regenerative braking in a vehicle not just 

outcomes in the recuperation of the vitality yet it additionally 

builds the effectiveness of vehicle (if there should be an 

occurrence of cross breed vehicles) and spares vitality, which 

is put away in the helper battery. Regenerative braking 

alludes to a procedure in which a segment of the dynamic 

vitality of the vehicle is put away by a fleeting stockpiling 

framework. Vitality regularly dispersed in the brakes is 

guided by a power transmission framework to the helper 

battery amid deceleration. The vitality that is put away by the 

vehicle is changed over once more into active vitality and 

utilized at whatever point the vehicle is to be quickened. The 

greatness of the bit accessible for vitality stockpiling shifts as 

indicated by the kind of capacity, drive prepare productivity, 

drive cycle and latency weight. 

B. Sorts of Regenerative Braking Systems 

There are numerous courses by which the vitality can be 

spared, contingent on the segments utilized as a part of it. 

There are essentially three sorts of the Regenerative Braking 

Systems, which are depicted as takes after: 

1) Mechanical Regenerative Braking 

Regenerative brakes may appear to be extremely hey tech, yet 

having ‗Energy Storing Reservoirs' in machines is just the 

same old thing new. Motors have been utilizing vitality 

stockpiling gadgets as flywheels for all intents and purposes 

since they were imagined. The essential thought is that the 

turning some portion of the motor consolidates a wheel with 

a substantial metal edge, and this drives whatever machine or 

gadget the motor is associated with. At the point when the 

braking power is required than the flywheel is associated with 

the drive prepare and the energy of the vehicle is put away in 

the flywheel. Subsequently the flywheel begins turning at 

higher speed. At whatever point the additional main thrust is 

required, the flywheel is again associated with the framework 

and the vitality from the flywheel is exchanged to the drive 

prepare through CVT. Flywheels are amazingly adaptable 

gadgets with the end goal that, they can be utilized to 

consistently encourage control once more into the power 

prepare, decreasing the work done by the motor, sparing fuel 

and diminishing CO2 emanations. The powerful thickness 

and long life capability of Flywheel innovation comes about 

because of its inalienable effortlessness and viability offering 

a strong, reduced & lightweight bundle. The 

straightforwardness of its plan additionally yields nearly low 

anticipated generation costs, subsequently opening the way to 

an extensive variety of potential applications. 

 
Fig. 1: Sectional View of Flywheel 

2) Electrical Regenerative Braking 

In an electric framework, which is driven just by methods for 

electric engine additionally goes about as generator and 

engine. At first when the framework is cruising the power is 

provided by the engine and when there is a need for braking 

contingent on driver's connected power on the brake pedal the 

electronic unit controls the charge coursing through the 

engine and because of the protection offered, engine pivots 

back to go about as a generator and the vitality is put away in 

a battery or bank of twin layer capacitors for later utilize. In 

mixture framework, engine will be coupled to another power 

source typically I.C. Motors. 

The primary segments of this framework are 

 Engine, 

 Motor/Generator, 

 Batteries, 

 Electronic Control System. 

Amid speeding up, the MGU goes about as an 

electric engine to draw electrical vitality from the batteries to 

give additional main impetus to moving the auto as appeared 

in fig. 3.2.1(a). With this assistance from the engine, the 

auto's inside burning motor which is littler having lower top 

power can accomplish high effectiveness. Amid braking, 

electric supply from the battery is cut off by the electronic 

framework. As the auto is as yet pushing ahead, the MGU 

goes about as an electric generator to change over auto's 

motor vitality into electrical vitality and store it in the 
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batteries as appeared in fig 3.2.1(b) for later utilize. This put 

away vitality is accessible at the season of increasing speed; 

at whatever point additional driving torque is required the 

electrical vitality from battery runs the engine to supply 

control. 

 
Fig. 2: Recalling Put Away Vitality from Battery amid 

Increasing Speed 

 
Fig. 3: Storing Of Vitality in Batteries amid Braking 

3) Hydrostatic Regenerative Braking Hydrostatic 

Regenerative Braking (HRB) 

Framework utilizes electrical/electronic parts and in addition 

hydrodynamics to enhance vehicle efficiency. An option 

regenerative stopping mechanism is being produced by the 

Ford Motor Company and the Eaton Corporation. It is called 

Hydraulic Power Assist (HPA). With HPA when the driver 

applies brakes, the vehicles dynamic vitality is utilized to 

control a reversible pump, which sends water powered liquid 

from a low weight gatherer (a sort of capacity tank) inside the 

vehicle into a high weight collector. The weight is made by 

nitrogen gas in the aggregator, which is packed as the liquid 

is drawn into the space where the gas was put away in the 

past. This backs off the vehicle and conveys it to a stop. The 

liquid stays under strain in the aggregator until the point that 

the driver pushes the quickening agent pedal once more, the 

time when the pump is switched and the pressurized liquid is 

utilized to quicken the vehicle, viably deciphering the active 

vitality that the auto had before applying brakes, into the 

mechanical vitality which gets the vehicle to recoup the 

underlying pace. It is a forecast, that a framework like this 

could store around 80% of the lost energy by a vehicle amid 

deceleration and utilize it to get back the lost force of the 

vehicle. Bosch Rexroth has a RBS that does not require a 

vehicle to be mixture. Truth be told, it doesn't include 

electrical capacity. In the HRB framework, braking vitality is 

changed over to water powered weight and put away in a 

high-weight pressure driven gatherer. At the point when the 

vehicle quickens, the put away water powered vitality is 

connected to the transmission diminishing vitality 

C. Constraints of Existing Slowing Mechanisms 

Being worthwhile doesn't imply that there may not be any 

impediments to the framework. There are sure constraints to 

the stopping mechanisms, depicted previously. A portion of 

the constraints are recorded underneath: 

1) Existing frameworks go for changing over essentially the 

force of the vehicle to the mechanical vitality, which is 

additionally changed over to electrical vitality by 

dynamo, for it to be put away in the batteries. Viewing 

battery as Li-particle, it has a far charging time and along 

these lines ends up being wasteful for putting away such 

vast measure of vitality in such little time. 

2) There is a plausibility for there to be change misfortunes 

at each phase because of wastefulness of every segment 

of framework viz. the dynamo, battery and the electric 

engine. 

3) The segments of the above talked about frameworks, 

with flywheel and CVT included are greatly exorbitant, 

in this manner influencing execution of innovation to 

near unthinkable. 

4) PCs and electronic controls are significant to run the 

framework. Thus the running expense of such framework 

is extensively high. 

Henceforth there is requirement for a less complex 

framework to be utilized for changing over and putting away 

the force (Kinetic Energy) into unadulterated mechanical 

shape and put to utilize a similar vitality back in mechanical 

vitality shape, consequently diminishing the transformation 

misfortunes and keep the framework generation, 

establishment and running expense to least level. 

D. Elective for Existing Stopping Mechanisms 

After investigating different kinds of KERS, it appears that 

there is a requirement for the slowing mechanism or KERS to 

be effective and solid consistently (without loss of vitality). 

Accordingly, the present undertaking circles around a thought 

of putting away and recuperating the lost vitality by methods 

for spring. This spring based KERS or Mechanical 

Regenerative compose stopping mechanism, has a 

fundamental idea of utilizing spring as an Energy Storage 

System (ESS), which can be utilized later to sum up the force 

to the wheel or a pole offering more torque. Next Chapter 

goes for presentation and assessment of the spring based 

KERS and the segments, utilized as a part of this framework. 

IV. SPRING BASED KERS 

A. Fundamental Concept 

It all begins with the presentation of a pivot, on which a 

planetary apparatus framework is fitted alongside plate brake 

game plan. At the point when the pivot begins turning, wheel 

additionally turns alongside the segments depicted 

previously. Amid the run time of the vehicle, goad adapt 

begins turning an indistinguishable way from that of wheel, 

making the planetary rigging complete a pivot around the 

goad outfit. Amid this time, recuperation ring is stationary. 

Circle brake has an association with the planetary apparatus, 



Kinetic Energy Recovery System 

 (IJSRD/Vol. 6/Issue 02/2018/1042) 

 

 All rights reserved by www.ijsrd.com 3886 

which turns alongside the planetary rigging framework. At 

the point when the brakes are connected, plate brake stops the 

turn of the planetary apparatus around the sun rigging and 

recuperation ring begins pivoting. The situation of spring is 

to such an extent that, its internal end is joined to the 

recuperation ring center point and external end is connected 

to the parchment spring case. At the point when the 

recuperation ring turns, it pivots in inverse heading as that of 

wheel, causing the spring appended on it to twist all the more, 

along these lines expanding the torsion of spring. This 

prompts the vitality stockpiling in the spring. A one-

directional grip is gotten use in this framework, to recover 

vitality. Amid increasing speed, when the pedal is squeezed, 

this one-directional grasp gets fitted against the parchment 

spring case center point. This activity brings about the un-

injuring of the spring, consequently restoring the put away 

vitality to the pivot, in a similar measure of fuel utilization. 

This strategy is an ideal answer for the protection of vitality 

without change misfortunes. 

B. Test Rig Concept 

The past kinds of KERS were introduced in autos, as they 

prevailing with regards to monitoring vitality of the vehicle. 

These frameworks demonstrated useful for the execution of 

the vehicle, as these expanded the mileage under same 

measure of fuel utilization. Presently, the spring based KERS 

additionally goes for monitoring active vitality, yet right off 

the bat testing should be finished. Along these lines, a test fix 

should be intended with the end goal of examination of this 

kind of KERS. The genuine working and its activity is 

expressed here as takes after. The entire procedure of vitality 

protection begins with the presentation of the engine. This 

engine or a prime mover (general reference) drives a motor 

through the pole. Rigging Box is in this way worked because 

of shaft, and the entire setup begins working like a vehicle 

motor. Speed of the engine is fluctuated and fuel is 

additionally bolstered time to time for its smoother task. 

Grasp lever being joined to the motor itself, satisfies 

engagement or withdrawal, according to request of the 

administrator. This rigging box is additionally reached out to 

the spring case. At the point when the grasp lever is squeezed, 

the yield shaft of the motor and the information shaft of the 

Gear Box are withdrawn, which in the long run prompts the 

pole from the gearbox to pivot unreservedly. Rigging Box 

works the apparatus and accordingly the springs in the spring 

case begins pivoting and consequently stores the active 

vitality. Presently when the grip goes to an off-position or 

when it connects with the poles, the spring turns in such a 

way, to the point that it un-wounds and gives more vitality 

(torque) to the motor shaft, with the heap on the engine being 

same. Along these lines, the spring in the wake of restoring 

the put away measure of vitality stops un-injuring further 

more. 

 
Fig. 4: Schematic Representation of Mechanical 

Regenerative Type KERS 

V. ADVANTAGES OF KINETIC ENERGY RECOVERY SYSTEM 

(KERS) 

1) High power capability. 

2) High speeds attained in lesser time. 

3) Overtaking and defense improved in F1. 

4) Fuel Consumption to be reduced. 

5) Light weight and small size. 

6) Long system life. 

7) A truly green solution. 

8) High efficiency storage and recovery. 

9) Low embedded carbon content. 

10) Low cost in volume manufacture. 

11) They will notice no difference to regular braking and yet 

enjoy better fuel economy, 

12) Reduced CO2 emissions and know that they are saving 

energy 

VI. LIMITATIONS 

1) Storage capability. 

2) Weight increment, particularly important in F1 cars. 

3) Explosion in batteries. 

4) Electric shocks. 

VII. APPLICATIONS 

1) It is used in two wheeler and four wheeler also. 

2) KERS also used in sailing yachts (ships). 

VIII. CONCLUSION 

In this project, we successfully demonstrated the recovery of 

energy with the help of a spiral spring. The energy stored in 

the spring was given back to the input shaft through a series 

of gears, from spring to the shaft. With the detailed study of 

the topic and some more financial expenditure on the 

components and concepts to be applied practically, it may be 

possible to drive the engine with the help of energy stored in 

the spring. This energy saved in the spring can be used in 

many ways, like as to generate electrical power by using an 

alternator or any other way. 

In this project, the spring used has a very low torsion 

capacity with less number of wounds. For this reason, the rig 

is run for a very short time; say 3 to 5 sec. or the spring will 

break under tension. Being entry level concept, normal spiral 
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spring is used. With the success of the project, it will be of 

great attention to use this concept on big scale and the 

required modifications will be taken care of. For the spring to 

be safe, de-coupler may be used for big scale project. 

A. Photo of Assembly 

 
Fig. 5: 
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