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Abstract— A regenerative braking system is an energy 

recovery system that reduces vehicle speed by converting 

some of its kinetic and potential energy into a useful form of 

energy instead of dissipating it as heat as in the case of a 

conventional braking system. The converted kinetic energy is 

stored for future use or is fed back into the power system of 

the vehicle. This energy can be stored in a battery or bank of 

capacitors for later use. Energy can also be stored with the 

help of a rotating flywheel which is one of the most 

inexpensive and effective method of storing and regenerating 

power. The present invention provides energy-storing 

regenerative braking system by transmitting the flywheel 

force as a torque tending to oppose the forward rotation of a 

wheel on applying the brakes. A brake-pad assembly, 

mounted concentrically with the hub of a ground-engaging 

wheel, is actuated upon braking to provide frictional 

engagement between the hub and clutch mechanism, while 

applying a decelerating torque to the wheel. The clutch 

mechanism is engaged only upon braking and does not 

interfere with wheel rotation during other vehicle operating 

modes. The special braking mechanism is selectively held in 

position by a rider-controlled clutch mechanism, to 

accumulate energy over several braking events. Vehicles 

driven by electric motors use the motor as a generator when 

using regenerative braking and its output is supplied to an 

electrical load. The transfer of energy to the load provides the 

braking effect and regenerates power. 
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I. INTRODUCTION 

A moving car has kinetic energy and it needs to get this 

energy from the engine. Once we are at a constant speed ,we 

do not need to add any kinetic energy ,but we still need to 

put our foot on the pedal because of the two next issues i.e., 

the air resistance and the rolling resistance. Burning fuel 

doesn’t make the car move directly. It creates a lot of heat, 

and then the engine has to convert this heat into motion. 

However, there is still a lot of heat that gets carried away by 

the radiator and the exhaust, so not all of this gets converted 

into motion. 

Under normal circumstances, all of the kinetic 

energy that we build up when accelerating to cruising speed 

gets lost, when we brake back down to a stop (it’s not really 

lost, but it gets converted to heat in the braking  system and 

isn’t any good for moving the car anymore). Thus, a 

regenerative braking system can actually slow us down by 

transforming our kinetic energy into potential energy of 

some kind and then we can use that energy later on to re-

accelerate up to a speed. There are several types of 

regenerative braking systems, each using a different type of 

energy storage mechanism. Some different types of 

regenerative braking system are: electrical energy storage, 

compressed gas energy storage, flywheel energy storage. Of 

these three storage methods, the flywheel technology is most 

suited to be installed to a gasoline car. A flywheel unit that 

weights only 25 kg can store enough energy to accelerate a 

car up to 90km/hr. Thus, a regenerative braking system 

fitted with a flywheel storage system would effectively 

improve the fuel economy of a vehicle in the most cost-

effective way. 

A. Objective and Scope 

The regenerative braking process is actually quite green. It 

allows for regeneration of electrical energy by converting 

the heat produced due to friction into a useful form of 

energy which would otherwise be lost by merely wafting 

away as heat energy and escape into the atmosphere. 

In addition to this it results in less wear on friction 

braking components. So, the main objective of the project is 

to develop a compact system that would help recover the 

energy lost as heat during the braking of the vehicle. The 

system would also increase the energy efficiency in the 

context of kinetic energy and fuel efficiency since the 

recaptured kinetic energy would reduce dependency on fuel 

in certain situations like sudden acceleration. This energy 

could be used to charge an additional battery provided in the 

system. The same energy could also be used to accelerate a 

car or for providing a starting torque to the engine. This 

power can also be used to power other components like air 

conditioner motor, lighting, ventilation and other electrical 

device used in the vehicle. Also in certain cases, the power 

developed by the regenerative braking system could be used 

to power an electric D. C. Motor that would drive the wheel 

axle directly as in hybrid cars. In other words the load on the 

main car battery would decrease with the use of a 

regenerative braking system and hence the net efficiency 

would improve. The selection of a flywheel-storage 

regenerative braking system would be optimal, since the 

efficiency of a braking system using a flywheel storage 

method is much better than other regenerative systems. It is 

also one of the most inexpensive systems in terms of 

manufacturing it. The output can be improved by reducing 

the frictional losses, proper lubrication, increasing the 

flywheel size and weight, using proper reduction ratio, and 

so on. Also, the objective would be to design the entire 

system on Solid Works modeling software and analyze 

stress on critical parts using Ansys. 

The concept of a regenerative braking system is 

being widely used in electric and hybrid electric vehicles 

(HEVs). HEVs are effective sustainable alternatives to our 

current lot of cars.  Thus, it has huge scope in automotive 

industry and its use is increasing day by day with the 

increasing awareness about concept of green energy. 

II. ADVANTAGES AND DISADVANTAGES 

A. Advantages 

 Regenerative braking system (RBS) is an essential step 

towards our ultimate independence from fossil fuels. 
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 The advantage of using RBS is the improvement in 

energy efficiency. 

 RBS improves the fuel economy of the vehicle and 

prevents unnecessary wastage. 

 It can be used to provide a starting torque to the 

engine. 

 Reduced wearing of friction braking components. 

 Reduced CO2 emissions. 

B. Disadvantages 

 The efficiency of a regenerative braking system drops 

at lower speeds, therefore a friction brake is still 

required in order to bring the vehicle to a complete 

halt. 

 The chances of failure of a regenerative braking system 

is high and thus, a friction brake is a necessary back-up 

in the event of failure of the regenerative brake. 

 Most road vehicles with regenerative braking only 

have power on some wheels (as in a 2WD car) and 

regenerative braking power only applies to such 

wheels, so in order to provide controlled braking under 

difficult conditions (such as in wet roads) friction 

based braking is necessary on the other wheels. 

 The amount of electrical energy capable of dissipation 

is limited by either the capacity of the supply system to 

absorb this energy or on the state of charge of the 

battery or capacitors. 

 No regenerative braking effect can occur if another 

electrical component on the same supply system is not 

currently drawing power and if the battery or 

capacitors are already charged. For this reason, it is 

normal to also incorporate dynamic braking to absorb 

the excess energy. 

III. SYSTEM LAYOUT AND WORKING 

A. Layout 

 
Fig. 1: Layout 

B. Working 

The switch is turned on and the motor starts working. The 

motor rotates the smaller pulley of the v-belt. The motion of 

the smaller pulley is transmitted via a v-belt to the bigger 

pulley mounted on the shaft. Thus, the shaft also starts 

rotating along with the bigger pulley. After a few seconds 

when the shaft acquires the required speed, the brake pedal 

is pressed slowly. This engages the specifically designed 

mechanism provided with the freewheel unit and bearings. 

The mechanism pushes the clutch so that its friction surface 

comes in contact with the flywheel. The flywheel which was 

initially stationery also starts rotating. The motor is switched 

off and no more power is transmitted. However, the 

flywheel continues to rotate and starts storing energy. This 

energy is then transmitted via belt to the electrical generator 

(dynamo) which produces electrical energy. With further 

pressing of the pedal, the clutch is disengaged and brakes 

are applied. The flywheel still continues to rotate due to its 

inertia and electric energy is produced. The output of the 

dynamo can be measured using a multimeter in order to 

determine the energy produced by the regenerative braking 

system. This is how a flywheel based regenerative braking 

system works. 

IV. COMPONENTS 

Some of the components that would be used are shown 

below. 

 
Fig. 2: Components 

A. Brake 

A brake is a mechanical device which inhibits motion. Most 

common brakes use friction to convert kinetic energy into 

heat, tough other methods of energy conversion may be 

employed. A band brake is a primary or secondary brake, 

consisting of a band of friction material that tightens 

concentrically around a cylindrical piece of equipment to 

either prevent it from rotating (a static or "holding" brake), 

or to slow it (a dynamic brake). 

B. Flywheel 

A flywheel is a rotating mechanical device that is used to 

store rotational energy. Flywheels have a significant 

moment of inertia, and thus resist changes in rotational 

speed. The amount of energy stored in a flywheel is 

proportional to the square of its rotational speed. Energy is 

transferred to a flywheel by applying torque to it, thereby 

increasing its rotational speed, and hence storing energy.  

Conversely, a flywheel releases stored energy by 

applying torque to a mechanical load, thereby decreasing its 

rotational speed. 

Three common uses of a flywheel include: 

 They provide continuous energy when the energy 

source is discontinuous. 

 They deliver energy at rates beyond the ability of a 

continuous energy source. 

 They control the orientation of a mechanical system. 

C. Clutch 

A clutch is a mechanical device that provides for the 

transmission of power (and therefore usually motion) from 

one component (the driving member) to another (the driven 
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member). Clutches are used whenever the ability to limit the 

transmission of power or motion needs to be controlled 

either in amount or over. Various materials have been used 

for the disc friction facings, including asbestos in the past. 

Modern clutches typically use a compound organic resin 

with copper wire facing or a ceramic material. 

D. Motor 

A motor is an electrical machine that converts electrical 

energy into mechanical energy. In normal motoring mode, 

most electric motors operate through the interaction between 

an electric motor's magnetic field and winding currents to 

generate force within the motor. 

E. Dynamo 

In electricity generation, an electric generator is a device 

that converts mechanical energy to electrical energy. A 

generator forces electric charge (usually carried by 

electrons) to flow through an external electrical circuit. The 

dynamo was the first electrical generator capable of 

delivering power for industry. The dynamo uses 

electromagnetic principles to convert mechanical rotation 

into pulsed DC through the use of accumulator. 

F. V-Belt 

V-Belts (also known as V-belt or wedge rope) solved the 

slippage and alignment problem. It is now the basic belt for 

power transmission. They provide the best combination of 

traction, speed of movement, load of the bearings, and long 

service life. The "V" shape of the belt tracks in a mating 

groove in the pulley (or sheave), with the result that the belt 

cannot slip off. The belt also tends to wedge into the groove 

as the load increases, the greater the load, the greater the 

wedging action, improving torque transmission and making 

the V-belt an effective solution, needing less width and 

tension than flat belts. 

G. Bearings 

1) Ball Bearing 

A ball bearing is a type of rolling-element bearing that uses 

balls in order to maintain the separation between the bearing 

races. The purpose of a ball bearing is to reduce rotational 

friction and also to support radial and axial loads. It achieves 

this by using at least two races to contain the balls and 

transmit the loads through the balls. In most applications, 

one race is stationary and the other is attached to the rotating 

assembly (e.g., a hub or shaft). 

2) Bushed Bearing 

In this type of bearing, a bush made of brass, gun—metal or 

other antifriction alloy metal is provided between the shaft 

and the bearing body. When the bush gets worn out, it is 

replaced by a new one. 

V. CALCULATIONS 

A. Design of Shaft 

Power of Shaft = P = 183 watt. 

P = 
   2𝜋𝑁𝑇

60
 

Where, N = Rpm of motor shaft = 1440rpm 

T = Torque transmitted 

Now, 

183 =
2𝜋 𝑋 1440 𝑋 𝑇

60
 

P = power of motor =1/4 hp 

Hence, T = 1.25 x 103 N-mm 

 
Fig. 3: Diameter 

𝐷  𝑠𝑚𝑎𝑙𝑙 𝑝𝑢𝑙𝑙𝑒𝑦

𝐷  𝑏𝑖𝑔𝑔𝑒𝑟 𝑝𝑢𝑙𝑙𝑒𝑦
 = 

𝑁 𝑏𝑖𝑔𝑔𝑒𝑟 𝑝𝑢𝑙𝑙𝑒𝑦

𝑁 𝑠𝑚𝑎𝑙𝑙𝑒𝑟 𝑝𝑢𝑙𝑙𝑒𝑦
 

Hence,   
50

100
  =  

𝑁 𝑏𝑖𝑔𝑔𝑒𝑟 𝑝𝑢𝑙𝑙𝑒𝑦

1400
 

N big pulley =  
1400 X 50

100
 

N big pulley = 720 rpm 

Torque transmitted from motor to big pulley shaft 
𝑁 1

𝑁 2
  =  

𝑇2

 𝑇1
 

So, T2= 1213 x 1400 / 720 = 2426 N-mm 

i. e., T big pulley= 2426 N-mm 

Considering weight of flywheel belt tension and 

clutch load 25 % extra torque is applied on shaft 

T (actual torque) = T x 1.25 = 2426 x 1.25 = 3033 

N-mm 

Considering strength criteria, 

We know 

Te = π/16 x d3 x Fs   where, Te = equivalent 

twisting moment  

Select permissible yield stress from design data 

book, Selecting plain carbon steel (C45) yield stress 600 

N/mm2 

Selecting, F.S = 2 for shaft 

Tensile strength,  

Ft = 600 / 2 = 300 N/mm, where Ft = tensile strength 

Fs = 300 / 2 = 150 N/mm2 where Fs = shear strength 

Therefore, 3033 = π /16 x d3 x 150 Thus, d = 6 mm 

Taking standard diameter, let us select 

d = 10mm   

The shaft is subjected to twisting as well as 

bending moment due to the weight of the components 

mounted 

Hence, considering shaft under combined twisting 

moment and bending. 

 
Fig. 4: Dimensions 

Node 

No. 

Force 

(N) 

Vertical 

B.M 

(N.mm) 

Horizonta

l B.M 

(N.mm) 

Resultant 

B.M 

(N.mm) 

1 295.046 0 0 0 

2 63.52 -29504 5788 30050 

3 54.83 -125591 28944 128882 

4 820 128658 244232 130925.5 

5 643.29 0 0 0 

Table 1: Node Detail 
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Considering max bending moment at point 4, 

M = 130925.2N.mm and 

T = 3033N.mm 

We know that Te = (M2 + T2)1/2 

= (130925.52 + 30332)1/2 

= 130960.62N.mm 

Te = π/16 x Fs x d3 

130960.62 = (π/16 x Fs x 103) 

Fs = 666.976N/mm2 

Since this value of Fs is greater than selected value 

of 150N/mm2 

Hence design fails. 

So calculating the shaft dia. by substituting Fs = 

150N/mm2 

Te = π/16 x 150 x d3 

130960.62 = π/16 x 150 x d3 

d = 16.44 mm 

Selecting standard diameter as 

d = 20mm 

Selection of bearing 

For dia. 20 mm we select standard bushed bearing 

P204 bearing from design data book. 

B. Design of Flywheel 

V   =   π/4 x d1
2 x t 

Where, V = volume of flywheel 

d1= dia. of flywheel 

t = thickness of flywheel 

V   =   π/4 x 2602 x 20 

V   =   1.06 x 10 6 mm3 

Density of M.S =   7.8 kg / cm3 

And 

Weight of F.W 

W = 1.06 x 10 3 x 7.8   

= 8.2 kg 

Speed of F.W= 720 rpm 

 
Fig. 5: Dimensions 

Calculation of energy stored in flywheel 

E   =   ½ x I w2 

E   =   ½ x m x k2 x w2 

w   =   2 x π x N /60   =   2 x 3.14 x 720 /60 

w   =   75.39rad / s 

k    =   radius of gyration = 130 mm 

E   =   ½ x 8.2 x 0.132 x 75.392 

E   =   393 Joules 

C. Design of Clutch Spring 

The spring is mounted on the shaft. The inner diameter of 

spring is restricted due to outer diameter of shaft which is 

20mm dia. We take the inner diameter of spring considering 

the clearance between shaft and spring to avoid jam of 

spring.  

Di   =   20 + clearance between spring & shaft 

= 20 + 12mm Di   =   32 mm 

For any service life 422N/mm² 

Wire diameter range is 3 to 5mm 

We get wire diameter,  

d2 = 4 mm from range 

Outer diameter of spring = Di + 2 x 4 

Do = 40 mm. 

Calculating the load bearing capacity of spring\ 

Spring index = C = D/d = 40/4 = 9   

C = 9 

Wahl’s correction factor 

K = 
4c−1

4c−4
 – 

0.615

c
 

For C = 9   

K= 1.1620 

Now to find ‘P’, 

We know,                         

Shear stress = 8 DC / π d2
2 

t = (8 x 30 x 9) / (3.14x 42) 

t = 42.971kgf/ mm2 

Since,  

Yield stress = 300 N/mm2 

And selecting   

F.O.S = 3 

Design stress = 300/3 = 100 N/mm2  

Applied load is limited to 30 kg 

Shear stress = 0.5 tensile stress= 500 kgf/ mm2 

Shear stress induced is lesser than designed Shear 

stress, 

So the design of spring is safe. 

As we required deflection of spring in the range of 

30 mm is the limiting length for breaking. 

Spring rate = P/δ = 300 / 30 = 10 N /mm 

K = 10 N/mm. 

Calculation of number of turn of spring  

We know that deflection of spring,   

Δ = 8 P C N3 / Gd2 

30 = (8 x 300 x 9 x N 3) / (210 x 103 x 4) 

N = 14.4 Turns 

N = 15 Turns 

Solid length of spring,  

Ls   =   N x d = 15 x 4 = 60 mm 

Free length of spring    

Lf = Ls + δ max + (0.015 x δ)  

= 60 + 30 + 0.15 x 30 

Lf = 94.5 mm.   

Pitch of spring, 

p = (free length) / N                      

p = 94.5 / 15= 6.3 mm 

Summary of spring- 

Wire dia. d = 4 mm 

Coil dia. Do = 40mm 

Inner dia. Di = 20 mm 

Solid length = Ls = 60 mm 

Free length = Lf = 94.5 mm 

Pitch = P = 6.3 mm 

No. of turns = 15 

Deflection δ = 30mm 

D. Design of Clutch 

Here we have to design the single plate clutch consisting of 

pair of contacting surfaces.  

The inner and outer diameters are 100mm and 

200mm respectively. The coefficient of friction is 0.2 and 
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the permissible intensity of pressure is 1N/mm2. Assuming 

the uniform-wear criterion, calculate the power transmitting 

capacity of the clutch at 720 rpm. 

Assuming uniform wear theory, 

ri= inner radius of friction surface 

ro= outer radius of friction surface 

Now, According to uniform wear theory 

T = µWR 

Where, 

µ = Coefficient of friction = 0.3 

W = Axial Load 

R = (ri + ro) / 2 

R = (200 + 20) / 2 

R = 55mm 

Putting all value in equation of T 

3033 = 0.3 x W x 55 

W=183.3 

W≈184 

i.e. W=18.4kg 

W≈20kg 

That can be easily applied. 

Hence design is safe. 

E. Deign of Angles for Frame 

Due to the load of machine structure and torsion force, the 

angle-link may buckle in two planes at right angle to each 

other. For buckling in the vertical plane (i.e.in the plane of 

the links), the links are considered As hinged at the middles 

and for buckling in a plane perpendicular to the vertical 

plane, it is considered as fixed at the both the ends. 

Here, the maximum load due to above factors 

F = 200kg = 200 x 9.81 = 1960 N. 

We know that the load on each link, 

F1 = 1960/4 = 490N. 

Assuming a factor of safety as 2, the links must be 

designed for a buckling load of 

Wcr = 490 x 2 = 980 N 

Let t1 = Thickness of the link 

b1= width of the link 

So, cross sectional area of the link = A= t1x b1 

Assuming the width of the link is three times the 

thickness of the link, i.e. 

b1 = 3 x t1 

Therefore, 

A = t1x 3 t1 = 3 t1
2 

And moment of inertia of the cross section of the 

link, 

I = 1/12 t1b1
3 = 2.25 t1

4 

We know that 

I = AK2, 

Where k = radius of gyration. 

K2 = I/A = 2.25 t1
4 / 3 t1

2  = 0.75 t1
2 

Since for the buckling of the link in the vertical 

plane, the ends are considered as hinged, therefore, the 

equivalent length of the link  

L = l = 610 mm. 

And Rankine’s constant, 

a = 1/ 7500 

Now using the relation, 

Wcr = (f x A) / (1 + a (L / K) 2) with usual notation, 

Here f = 100 N / mm2 

80 = (100 x 3 x t1
2) / (1 + (1 / 7500) x (6102/0.75t1

2)) 

980 = (300 t1
2) / (1 + 66 / t1

2) 

0= 300 t1
4 – 980t1

2 – 64680 

0 = t1
2 – 3.26 t1

2 215.6 

t1
2 = (3.26 + (3.26)2 + 4 x 215.6)1/2) / 2 

t1 = 4 mm 

b1 = 3 x t1 = 3 x 4 = 12 mm. 

But the standard angle available was of 25 x 25 x 4 

size, hence for safer side we have selected it, which can bear 

the impact loading. 

Hence our design is safe. 

F. Design of Welded Joint 

The transverse fillet weld welds the side plate and the edge 

stiffness plates, checking the strength of welded joint for 

safety. 

The maximum load which the plate can carry for 

transverse fillet weld is 

P = 0.707 x S x L x ft 

Where, S = size of weld, L = Contact length = 100 

mm 

The load of shear along with the friction is 50 kg 

So, P = 500N 

Hence, 500 = 0.707 x 5 x 50 x ft 

Hence let us find the safe value of ‘ft’ 

Therefore, 

ft = 500 / (0.707 x 5 x 50) = 2.88 N/mm2 

Since the calculated value of the tensile load is very 

smaller than the permissible value as ft = 56 N/mm2. 

Hence welded joint is safe. 

VI. DESIGN AND ANALYSIS 

A. Design 

The design of the system was done with the help of Solid 

Works Designing software. The images below represent the 

isometric view, top view and the front view respectively- 
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Fig. 6: Design 

B. Analysis on shaft 

The most critical part of the system is the shaft. This is 

because, the shaft has to carry the weight of the components, 

flywheel, clutch and big pulley of the v-belt. Thus, the shaft 

may tend to bend. Hence, the stress analysis on the shaft and 

proper validation of the results is necessary. This is done 

with the help of Ansys simulation software. The figure 

below represent the result of the stress analysis. 

 
Fig. 7: Analysis of shaft 

1) Manual Validation 

Considering forces in the Y-direction, we get       

R1 + R2 = 63.52 + 54.3 + 82 = 199.82 N 

Taking moment about point of action of force R2, we get 

(R1 * 737) – (63.52 * 607) – (54.3 * 368.5) – (82 * 130) = 0            

Hence, R1 = 93.93 N, R2 = 105.89 N. 

Calculating Shear Force (S.F.) at different points, 

S.F. @ pt 1 (just left) = 0 N 

S.F. @ pt 1 (just right) = 93.93 N 

S.F. @ pt 2 (just left) = 93.93 N 

S.F. @ pt 2 (just right) = 30.41 N 

S.F. @ pt 3 (just left) = 30.41 N 

S.F. @ pt 3 (just right) = -23.89 N 

S.F. @ pt 4 (just left) = -23.89 N 

S.F. @ pt 4 (just right) = -105.89 N 

S.F. @ pt 5 (just left) = -105.89 N 

S.F. @ pt 5 (just right) = 0 N 

Calculating  Bending Moment(B.M.) at different points, 

B.M. @ 1 = 0 N-mm 

B.M. @ 2 = 12210.9 N-mm 

B.M. @ 3 = 19463.69 N-mm 

B.M. @ 4 = 13765.92 N-mm 

B.M. @ 5 = 0 N-mm 

We know,  

(F/y) = (M/I) 

Where, 

F: Maximum Bending Force acting on the shaft in N 

Y: Distance from the neutral layer where maximum bending 

occurs (in mm) 

M: Maximum bending moment (in N-mm) 

I: Moment of inertia about neutral layer (in mm^4) 

Hence,  

F = (19463.69 * 10)/ 7853.982 = 21.78 N/mm^2 

2) Selection of Material 

The proper selection of material for the different part of a 

machine is the main objective in the fabrication of machine. 

For a design engineer it is important that he must be familiar 

with the effect that the manufacturing processes and heat 

treatment have on the properties of materials. The choice of 

material for engineering purposes depends upon the 

following factors- 

 Availability of the materials. 

 Suitability of materials for the working condition in 

service. 

 The cost of materials. 

 Physical and chemical properties of material. 

 Mechanical properties of materials such as- 

 Strength, stress, stiffness, elasticity, plasticity, 

ductility, brittleness, malleability, toughness, 

resilience, creep, hardness. 

In designing the various part of the machine it is 

necessary to know how the material will function in service. 

In engineering practice, the machine parts are subjected to 

various forces, which may be due to either one or more of 

the following- 

 Energy transmitted 

 Weight of machine 

 Frictional resistance 

 Inertia of reciprocating parts 

 Change of temperature 

 Lack of balance of moving parts 

Another criterion for selection of metal depends 

upon the type of load because a machine part resist load 

more easily than a live load and live load more easily than a 

shock load. 

Also, selection of the material depends upon factor 

of safety, which in turn depends upon the following factors- 

 Reliabilities of properties 

 Reliability of applied load 

 The certainty as to exact mode of failure 

 The extent of simplifying assumptions 

 The extent of localized 

 The extent of initial stresses set up during 

manufacturing 

 The extent loss of life if failure occurs and the extent 

of loss of property if failure occurs. 

Materials selected  

in m/c: 

Base plate, motor 

support, sleeve and shaft 

Material used: Mild steel 

Table 1: Selection of Material 

3) Reasons of Using Mild Steel 

 Mild steel is readily available in market 

 It is economical to use 

 It is available in standard sizes 

 It has good mechanical properties i.e. it is easily 

machinable 
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 It has moderate factor of safety, because factor of 

safety results in unnecessary wastage of material and 

heavy selection. Low factor of safety results in 

unnecessary risk of failure 

 It has high tensile strength 

 Low co-efficient of thermal expansion 

M.S. has carbon content from 0.15% to 0.30%. 

They are easily wieldable thus can be hardened only. They 

are similar to wrought iron in properties. Both ultimate 

tensile and compressive strength of these steel increases 

with increasing carbon content. They can be easily gas 

welded or electric or arc welded. With increase in the carbon 

percentage weld ability decreases.  

VII. MANUFACTURING AND ASSEMBLY 

The base frame was made using L-section rods made up of 

mild steel by electric-arc welding process, followed by 

grinding of the weld edges. The bigger pulley, the clutch, 

the clutch spring, the flywheel and the brake drum are 

initially mounted on the shaft before the shaft is secured to 

the frame. 

The shaft is mounted inside the pedestal bearings at 

each ends and onto the frame. The pedestal bearing is 

secured to the frame using bolts on either side. The driving 

motor is mounted in front of the shaft such that the small 

pulley on the motor shaft comes in line with the bigger 

pulley on the drive shaft. 

The v-belt is then mounted on the smaller and the 

bigger pulleys. The dynamo is mounted on the frame such 

that the pulley comes in line with the groove on the 

flywheel. A leather belt of suitable length is mounted on the 

flywheel and the dynamo. A clutch spring is mounted in 

between the shaft and the clutch which helps it to come out 

of engagement. A co axial spring is mounted at the end of 

the flywheel, to take up the axial thrust when the clutch is 

engaged. A suitable mechanism consisting of a chain, a 

sprocket, and a sliding member is made, through which the 

braking force is applied on the wheels. 

VIII. TESTING RESULTS 

SR  NO 
Normal  

braking (Rpm) 

Regenerative 

braking (Rpm) 

Flywheel Rotation 

time (Sec) 
Voltage(V) 

Current 

(Amp) 

Power  

(Watt) 

1 5038 4298 16.11 16.92 0.6205 10.55 

2 5035 4293 15.94 16.44 0.6350 10.44 

3 5037 4296 16.05 16.56 0.6485 10.74 

4 5033 4290 15.85 16.34 0.6279 10.26 

Table 1: Test Results

IX. CONCLUSION 

The present invention provides a light, compact and an 

inexpensive system. 

In a Regenerative Braking system, the regenerative 

brake captures about half of the energy wasted and is 

utilized by the engine whereas in conventional brakes,80% 

of the total energy is wasted. Fuel consumption is reduced 

by 10 to 25 percent in a regenerative braking system. At 

higher speeds too, a regenerative braking has shown to 

contribute to improved fuel economy – by as much as 20%. 

Regenerative braking is a small, yet very important, step 

toward our eventual independence from fossil fuels. These 

kinds of brakes allow batteries to be used for longer periods 

of time without the need to be plugged into an external 

charger. These types of brakes also extend the driving range 

of fully electric vehicles. The regenerative braking system 

delivers a number of significant advantages over a car that 

only has friction brakes. In low-speed, stop- and-go traffic 

where little deceleration is required, the regenerative 

braking system can provide the majority of the total braking 

force. Thus, we come to know that regenerative braking is a 

very prospective topic and will have more applications in 

the near future.  
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