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Abstract— By temporarily storing and then releasing the vehicle's kinetic energy, a system known as
"regenerative braking" allows the vehicle to slow down more efficiently. Regenerative braking has the
potential to reduce the use of fossil fuels.

Braking causes a significant loss of power in the form of heat. Rather to wasting this potential energy, a
regenerative braking system is designed to put it to good use.

An electric traction motor uses the vehicle's forward momentum to make up for the kinetic energy lost during
braking. Alternatively, dynamic brakes and the conventional braking system both lead to the unwelcome
byproduct of transforming excess kinetic energy into heat and the waste that comes with it. The majority of
regenerative braking systems use electric motors as generators to recover the energy.

Keywords— Regenerative braking systems;Electric motor;Generator. The energy is recovered by using electric
motors as generators.

1. INTRODUCTION

The use of brakes may slow or stop the speed of any moving object. Like the engine, the brakes are an essential part of every
vehicle.

Conventional braking systems consist of a rubber pad (often called a brake lining) that, when touched by a moving item, causes
friction and, in turn, the absorption of kinetic energy. The result is a slowing or stopping of the motion. Heat escapes into space,
wasting this energy. Pressing the brakes absorbs momentum; to re-accelerate, the vehicle must start from the beginning, creating it
again with the engine's power. Consequently, effort will go to waste.

Riding a bike equipped with a Dynamo helps to clarify the concept of regenerative braking. It is more challenging to ride with a
dynamo active than without it if your bicycle has one. A dynamo is a small generator that powers the lights. That is due to the fact
that in order for the dynamo to convert mechanical energy into electrical energy, which in turn powers the lights, some energy must
first be "used" by it. Bicycling, in the event that you intend to

at a certain pace, then switches on the dynamo and stops pedalling, the vehicle will come to a stop more quickly than it would
normally (without using the brakes). Imagine now a bicycle that employs a battery-operated dynamo that is both bigger and more
powerful. It can quickly stop on the bike because it uses the energy from the bike's motion to charge a battery. Herein lies the
foundation of regenerative braking. at a certain pace, then switches on the dynamo and stops pedalling, the vehicle will come to a
stop more quickly than it would normally (without using the brakes). Imagine now a bicycle that employs a battery-operated
dynamo that is both bigger and more powerful. It can quickly stop on the bike because it uses the energy from the bike's motion to
charge a battery. This is how regenerative brakes function.
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2. EXPERIMENTALDETAILS

Fig 2 Blocck diagram

2.1 BlockDiagram
3. 5. Aluminium is a common material for the bodies of rack-and-pinion steering gears. Racks are
usually secured to vehicle frames or bodies with the help of two bolted U-shaped brackets.
Alternatively, you may use fasteners that pass through slots in the rack body and the vehicle's
structure to directly attach select components to the vehicle.
4.

4.1 PROBLEMDEFINITION
5. 7. As a component of the 'Euro 5' pollution standard, diesel vehicles were mandated to have DPFs in.
Diesel particle filters provide a halving impact on soot emissions.

3.3 ACKERMANPRINCIPLE:

4 4Regenerative braking is a kind of braking that utilises the mechanical energy of the motor by
converting it into electrical energy and then feeding it back into the battery supply. Regenerative
braking systems, like alternators, have the potential to charge batteries using some of their kinetic
energy. The regenerative braking system of the motor may be used to slow down the vehicle. When
the brake pedal is depressed, the electric motor goes into reverse to slow it down.

4.3 ACKERMANSTEERINGMECHANISM
5 Whether a vehicle has two or four wheels drive, the geometry that allows the steering wheels to create
the right angle while navigating a bend or curve is defined by the Ackerman Steering Principle.
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Fig.3 ACKERMANSTEERINGMECHANISM

53 PROPOSEDMETHODOLOGY
There are certain necessary requirements for regenerative braking, irrespective of the method of regeneration.
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Fig 4 RBS brake is not applied

6. FABRICATIONANDASSEMBLY

4.1
5

6.1

6.2

D.C. MOTOR

5To get things going, we have one of the motors set to run all the time. A spindle shaft
connects this to the gear. The gears on the motor's end may be mesh-mounted with the
braking gear. Up to 12 volts, it can manage.

Alternately, there is the dynamo. The motor's tip is connected to another gear, and
when the motor is switched on, the two gears mesh, causing the motor spindle to
revolve. The conversion of the spinning spindle's kinetic energy into electrical energy
is made possible by electromagnetism. No problem, the 12v motor is up to the task.

BREAK WHEEL

6Each brake is connected to the power supply by an axle or gear. It moves
continuously with the wheel of the vehicle. Its 12 mm inner diameter and PVC
construction make it ideal for this purpose.

The use of the opposing wheel (gear) prevents the shaft from rotating. This gear is
connected to the shaft and has an inner diameter of 12mm.

The material used to construct the braking wheel is polyvinyl chloride.

BRAKE SPINDLE

A little gear attached to the motor's tip is what makes up the braking spindle. The
brake spindle's gear engages with the braking wheel gear's gear, causing the shaft to
slow down.

LED

These are used in order to show the power generated from the regenerative brakes.

6.3

6.4

ELECTRIC WIRES
Insulation surrounds the copper core of the inner wire. They get from the engine to the
lights by means of these.
WOOoD
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Wood for making the frame for the system.

6.5 SCREWS

Screws, to fix the frame and the parts in place.

7. OBSERVATION

We prototype a regenerative braking system.The technology can now provide enough energy to stop the car
after successful testing.

Fig 5 RBS brake is applied

TABLE 1
OBSERVATION DATA
MS medium with . p—
NAA BAP root
reB heigh! length
mg Lt mg Lt o (cm) (mm)
0.1 0.5 16.67 1 3171 3.00 ef 2.83 cdef
0.1 1.0 20.00 kI 4.50 ghi 2.83 efg 2.67 def
01 20 26.67 ijk 7.02 cde 3.67 cde 3.83 be
0.1 4.0 23.33 jkl 4.50 ghi 2.83 efg 3.83 be
0.25 05 26.67 ijk 417 hi 3.33 def 3.83 be
025 1.0 30.00 hij 6.83 def 550k 333 cde
0.25 2.0 33,33 ghi 7.83 bed 4,00 cd 3.50 bed
0.25 40 23.33 jkl 6.83 def 3.40 def 3.50 bed
0.5 05 33.33 ghi 350 3.50 def 2.83 cdef
0.5 1.0 40.00 fg 8.17 bed 417 ca 3.17 cdef
05 20 36.67 gh 8.50 be a33c 2.95 fgh
0s 4.0 30.00 hij 4.67 ghi 217 g 3.00 fgh
1o 0.5 46.67 ef 883 b 5500 4.38 be
1.0 1.0 56.67 bed 8.50 be 6.00 ab 4.05 cde
1.0 2.0 60.00 be 8.50 be 5.50 b 418 bed
1.0 a0 50.00 de 5.50 fgh 3.50 def 217 ¢ 2.79 gh
2.0 05 56.67 bed 5.83 efg 2.77 fg 216 ¢ 225h
2.0 1.0 70.00 a 1233 a 10.18 a 733a 5.90 a
2.0 2.0 63,33 ab 917 b 3.33 def 450 b 4.00 cde
2.0 4.0 5333 cde 7.17 cde 3.50 cdef 217 ¢ 3.45 defy

8. APPLICATIONS

Hybrid and Electric Cars:
Regenerative braking is a breeze to implement in today's hybrid and electric vehicles since they
both use electric motors to propel the vehicle.

Railways:

The energy-saving properties of regenerative brakes make them a viable option for locomotives
used in railway applications. By using the regenerative braking mechanism, the Jaipur metro
system is able to reduce electric energy consumption by as much as 35%
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CONCLUSION

Some of the energy that would normally be lost when a vehicle applies the brakes may instead be retained by
vehicles equipped with regenerative braking systems. It is possible for a vehicle's regenerative braking system to
recover some of the energy lost while using the brakes. The energy released when heat is dispersed into the
environment by friction brakes. By converting the mechanical energy of the wheels into a useful charge for the
battery, this energy spins the generator's rotor. Regenerative braking isn't good for main braking since it can't stop
the vehicle.
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