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ABSTRACT

Every time you step on your car’s brake, you're wasting energy. Physics

headlights, stereos and air conc i eg ative braking is used to charge the battery that

propels the electric motor. This is [ a in‘town driving situations when cars traditionally travel
at low speeds. With regenerative bra elyssolely on the electric motor in these situations, therefore
producing zero%

Fig.1. Mechanism of regenerative braking
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Regenerative braking is sometimes confused with dynamic braking but the processes are very different. By contrast,
dynamic braking dissipates the energy as heat and does not recapture it.

11 BRAKING

A brake is a mechanical device which inhibits motion. Its opposite component is a clutch. The rest of this article is
dedicated to various types of vehicular brakes.

Most commonly brakes use friction to convert Kinetic energy into, though other methods of energy conversion may
be employed. For example regenerative braking converts much of the energy to

stored for later use. Other methods convert kinetic energy into potential energy if'such stored forms as pressurized

Since kinetic energy increases quadratic ally with velocity ( en ingat 1 m/s, and
consequently the theoretical braking distance, when braking at it,i i ng. In practice,
fast vehicles usually have significant air drag, and energy lost to i

Friction brake on automobiles store braking heat i braking then conduct it to
the air gradually. When travelling downhill so
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Fig.2 Brakes

When the brake pedal of a modern vehicle with hydraulic brakes is pushed, ultimately a piston pushes the brake
pad against the brake disc which slows the wheel down. On the brake drum it is similar as the cylinder pushes the

brake shoes against the drum which also slows the wheel down.
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111 TYPE OF BRAKING

3.1 Electric Braking

Electrical braking is needed in many applications and used instead of mechanical braking. The advantage of
electrical braking is virtually no wear and tear is experienced. Electrical braking may be seen in modern cars,

traction motor control, train services, alternators and in automotive industries.

The main theory of electrical braking is to use a DC (direct current) injection to pr neto motive resistance

because the rotor still rotates in a DC field. This large DC curre

truly) and energy is dissipated in form of heat. So, we see, applying ator makes a good method

of braking. This method is used in dynamic braki erative braking, rotors kinetic energy is converted to

electrical energy and fed back to main supply_.ar other loads

3.2 Regenerative Braking:-

A regenerative brake is a mechaniSm,that reduces vehicle speed by converting some of its kinetic energy

kinetic energy into another useful G energy is then stored for future use or fed back into

Regenerative braki uld not be confused with dynamic braking, which dissipates the electrical energy as heat

and thus is less energy €



http://en.wikipedia.org/wiki/Hybrid_vehicle
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Fig.3. Regenerative

Traditional friction-based braking is still used with electrical reg

y either the capacity of the supply system
pattery or capacitors.

Dynamic braking is the electric traction motors of a railroad vehicle as generators when slowing the

locomotive. It is termed rheostat if the generated electrical power is dissipated as heat in brake grid resistors,

and regenerative if the power is returned to the supply line. Dynamic braking lowers the wear of friction-based

braking components, and additionally regeneration can also lower energy consumption.



http://en.wikipedia.org/wiki/Traction_motors
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http://en.wikipedia.org/wiki/Regenerative_brake
http://en.wikipedia.org/wiki/Friction
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Fig. 3. Dyanamic braking

During dynamic breaking the traction motors which are now acti to the braking grids

(Large resistors) which put a large load on the ele
resistance it causes the generators to slow their
fields and the amount of resistance imposed

down to a virtual stop (approximately 3-5 MPH).

For permanent magnet motors, dynamic braking is easily 8 ed by shorting the motor terminals, thus bringing the

motor to a fast abrupt stop. This ever, dissipates @ e energy as heat in the motor itself, and so cannot

be used in anything other than lo ent applieations due to cooling limitations. It is not suitable for

traction applicatio

When we apply brake mechanically, the friction wheel attached with dynamo touches the main wheel resulting

in deceleration of the speed .Due to friction dynamo itself starts rotating with the wheel hence generating electricity.
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Fir. 4. Model For regenerative braking

4.1 RATING OF USE COMPONENT

b4

Ratings
1KQ

230/6V,2A,46KVA
IN4007, 6V, 250pA

1000pF,50V,105°C,
paper type
6V,120 RPM, PM
6V, 1.5A
6V, 4.5 Ah
Inverter CKT 6V, 9W

LED 6V, 60mA
Capacitor 6V,100uF

V REGENE G... THE STOP N' GO MONEY SAVER:-

For decades we have a heard that stop n' go traffic was not only bad for our pocketbooks, but as you'll see on

Mean Green Machines{ it's also hard on the environment due to the extended driving, excess idling, and wasted
engine output. Did you know that about 30 percent of engine output is lost through braking in heavy traffic, and the

deeper in the city you travel, chances are the worse.

Not to mention the higher the road rage in your area... the more people are probably stomping on the gas pedal,

racing up to your bumper, and then hard braking to a stop.



http://www.rmi.org/sitepages/pid193.php
http://auto.howstuffworks.com/brake.htm
http://www.treehugger.com/files/2005/05/breaking_down_b.php
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What if we told you that you could actually save money and a little bit of wear and tear on the environment through
such stop n' go travelling? Even those road rage drivers may do the environment a bit of a favor. Well you can, and

it is through the nifty little technology called regenerative braking.

This means that every time you apply the brakes to stop that forward movement, you are wasting energy. However,

in the case of the hybrid/electric, you would be creating energy. How it works is very similar to an generator.

Every time an electric car moves forward it is using its stored energy. This is itsg0rque phase and it generally

causes your vehicle to lose stored energy in order to create the energy necessary tafmove youforward.

A conversion will cost upwards of $5,000, but at $4.00 a gallon for gasoline, you‘could make that up andthen some

over the course of the several years you own that vehicle

Regenerative braking is a system in which the electric motor that hormally drives a hybrid or‘puréeelectric vehicle is
essentially operated in reverse (electrically) during braking or ceasting. Instead“of consumipg energy to propel a
vehicle, the motor acts as a generator that charges thegenboard batteries with electrical energy that would normally
be lost as heat through traditional mechanical friction brakes. As the motorgacts in reyerse,” it generates electricity.
The accompanying friction (electrical resistance) assists the normal brake pads‘in overcoming inertia and helps slow
thevehicle. There are adjustable acceleration and deceleration rampsywhieh” vary the maximum acceleration and
deceleration rate. An Automatic braking system With:Regenerative Braking, is a safety system on motor vehicles

which prevents the wheels from'leeking while braking.
V1. ADVANTAGES OF REGENERATIVE BRAKING

The advantages of regenerative braking\are clear-cut as effectively drivers can enjoy ‘something for nothing’. They
will notice no difference to,regular braking and yet enjoy better fuel economy, reduced CO2 emissions and know

that theydare saving energy:

Effectively the electric motor works in reverse during the process of regenerative braking. The motor acts as the
generator to recharge, batteries with the energy that would normally be lost. This reduces the reliance on fuel,

boosting economy and lowering emissions

VIl. APPLICATION

7.1 Use In Motor Sport

F1 teams began testing Kinetic Energy Recovery Systems, or KERS, in January 2009. Teams have said they must

respond in a responsible way to the world's environmental challenges.



http://www.hybridsynergydrive.com/en/regenerative_braking.html
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The FIA allowed the use of 60 kW KERS in the regulations for the 2009 Formula One season. Energy can either be
stored as mechanical energy (as in a flywheel) or can be stored as electrical energy (as in a battery or

supercapacitor).

7.2 Motorcycles

KTM racing boss Harald Bartol has revealed that the factory raced with a secret Kinetic Energy Recovery System

(KERS) fitted to Tommy Koyama's motorcycle during the season-ending 125cc Vale

7.3 Carmakers

BMW and Honda are testing it. At the 2008 1000 km of Silversto
hybrid electric variant of the diesel 908, with a KERS system. the 2009 Le

Mans Series season, although it will not be capable of scoring ¢

Toyota has used a super capacitor for regeneration V-R hybrid race car that won the 24 Hours of Tokachi

race in July 2007.
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