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Abstract— Electricity is a very important factor for mankind.
there are different mechanisms to generate electricity. We are
trying to generate electricity through a speed breaker
mechanism by using a rack pinion method, with the help of
high friction springs. This is a very effective method for
generating electricity because the mechanism is very
convenient compared to all other methods. We can easily
design it near the toll plaza, parking lots, etc. The Rack and
Pinion mechanism provides the rotation of dc generator, this
generates the electricity. Rack and Pinion is cost effective and
easy to implement. The electricity from this mechanism can
used for smart cities street lights system and other purposes.
Keywords: Electricity Generation, Energy, Chain Drive,
Speed Breakers, Smart Street Lights

I. INTRODUCTION

Energy is the primary factor for all kinds of works done by
people. Everything that happens in nature is because of the
flow of energy from one form to other. The global
consumption of power is around twenty thousand terawatt-
hour-and India stands with rank 5 in overall consumer of
electricity [1].There are different ways for generating
electricity. For example the nuclear power plant, hydropower
plants, turbines, etc. India’s main source is through burning
of coal from which it produces 685 TWh and by renewable
resources only 128 TWh as per 2008 statistics [2].The energy
in the form of electricity plays a very important role in the life
of human beings currently India produces 334.4
GW(gigawatts)[3]. It is defined as the greatest wonder of
science. It has practically revolutionized the world. Because
of the increasing population, the consumption of electricity
also increases. The present energy is not sufficient to fulfill
the needs of the people. So we are trying to develop the model
that generates energy in the form of electricity so that it can
serve mankind. The huge amount of electrical power of many
countries is consumed in lighting the streets. However,
vehicles pass with very low rate in specific periods of time
and parts of the streets are not occupied by vehicles over time.
About 30% of the total electrical power of any country is
consumed in lighting the roads and the streets[6]. The amount
of electricity used by streetlights in Chennai city is equal to
consumption of electricity of a village for one month and 14
days[4].Bengaluru  capital of Karnataka(state  of
India)consumes one third power of whole state’s total
power[5].

In this project we aim to reduce the wastage of
energy and utilize the mechanical energy of the vehicle, we
are generating the electricity through speed breaker. As
vehicles move on speed breaker electricity is generated, this
generated electricity can be used for different purposes such
as traffic lights, street lights on roads.

Il. LITERATURE SURVEY

Singh Alok Kumar “Generation of Electricity through Speed
Breaker Mechanism”. International Journal of Innovations in
Engineering and Technology IJIET. 2013; 2(2):20-24.

In this paper the author explains a methodology of
generating electricity through speed breaker. Here the author
uses the roller mechanism which is on of the oldest
mechanism.

L. Gu, C. Livermore, “Passive self-tuning energy
harvester for extracting energy from rotational motion”.
Physics pp. 97, 2010.

For any task to be achieved in life energy must be
converted from one form to another. The mechanism converts
the Kinetic energy of vehicles at speed bump into electric
energy. A preliminary modeling of the speed breaker system
was developed. The component members were designed and
modeled on Solid Works software based on the properties of
the selected materials.. The conceptual design was carried out
and resulted to the selection of materials needed for each
component of the design. The light sensor automatically
opens the valve to on the light when it is dark and closes it to
off the light at dawn.

I1l. PROPOSED SYSTEM

A. Methodology

1) Roller Mechanism:

Due to the rotatory motion there may be a situation where the
driver of a vehicle may. Loose his balance, efficiency of a
roller mechanism is less compared to other mechanisms. The
output depends only on the speed of the vehicle and not on
weight of the vehicle.

2) Air Piston Mechanism:

The main limitations of this mechanism is that it acquires
more space, difficult to implement and high cost, leakage of
the air compartment may occur

3) Rack and Pinion Mechanism:

When the vehicle moves over the speed breaker, the rack
moves down and rotates the pinion. To and pro motion of the
rack is converted into rotatory motion by the pinion. The shaft
of the dc generator gets rotated and generates electricity. It is
one of the efficient mechanism compared to Air piston and
roller mechanism.
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Fig. 3: Rack and Pinion mechanism overview
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Why rack and pinion?

— Good mounting convenience.

—  Simple in design.

—  Linking with the flywheel gives full rotation of the shaft
even after the removal of load or weight from the speed
breaker.

— Low cost.

—  Consume less place

B. Block Diagram:

The figure explains the overall project block diagram where
we combine both the generation and utilization of the power.
The rack is connected to the dome of the speed breaker unit,
the dome consists of an elevated surface which is supported
by four springs as explained in the component section. The
spring give us the strength ti withhold the pressure exerted by
the vehicle’s weight and helps us make the unit back in the
position after the wheel of the vehicle passes over the unit.
When the vehicle wheels pass over the speed breaker unit due
to the weight the unit moves downwards as the unit moves
the rack also moves this motion contribute to the linear
motion of the rack.
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Fig. 4: Block diagram of the project

As the rack moves downwards after the wheel
passes the rack moves upwards providing the reciprocation
motion of the rack. The reciprocate motion is converted into
rotary motion by the pinion. As the pinion rotates the chain
drive rotates with it. The chain drive consists of big sprocket
and small sprocket and chain. As the pinion rotates the big
sprocket rotates with the same speed as the pinion as small
sprocket consists of less teeth and connected via chain the
rotation of small sprocket is higher than the big one, the
increased speed obtained is given to the DC generator.

The DC generator’s main purpose is to convert the
mechanical energy into the electrical energy. As the small
sprocket rotates the armature of the DC generator rotates with
this there is change in magnetic field which induces the emf
current which is output obtained. The output obtained from
the DC generator is not sufficient for the recharging purposes
S0 we give this output as input to the voltage booster (SW-
420) circuit. The main objective of voltage booster is dc to dc
amplification where the voltage is amplified so to store the
power generated into a battery. The power stored in the

battery is can be used for various purposes here we use the
power for smart street light system. The power of twelve volts
is given to voltage regulator from the regulator it’s given to
the Arduino board (ATmega 328) whose operating voltage is
five volts. The power is given to voltage divider circuit from
the voltage regulator which gives us eight volts. Relays are
used to switching purposes for three sensors used in the
system they are light dependent register, Infrared sensor,
Vibration sensor. To understand the working of these sensors
can be explained efficiently by looking into different case
scenario.

IV. RESULT AND DISCUSSION

The model constructed which include both the mechanical
generation part and also electrical utilization part. The
flowchart of the project is shown below.

A. Generation of Power

The voltage obtained from the speed breaker mechanism is
shown below mainly there are two results consulting one
normal direct output another is the final output to recharge the
battery. The spring, rack, sprocket, chain drive, and the DC
generator can be observed in the figure 5.

The voltage generated through the speed breaker
taken directly from the DC generator gives us average output
of 6 volts.

The voltage generated after giving the previous
input to the voltage booster due to the DC amplification the
average output obtained is 12 volts.
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Fig. 5: Front view of the mechanical system

If implemented in the city areas the number of
vehicle is more so the generation is also more. The weight of
the vehicle is one of the constraints to be taken. As the weight
increases the reciprocation increases with that the rotation of
dc generator.

B. Theoretical Power Calculation

Consider 10 cars of mass 200kg pass over a speed breaker in
an hour. The height of rack is 14cm, the diameter of the final
pulley is 18mm and having revolution speed (N) is equal to
30 RPM.

Downward motion of speed breaker is due to the
weight of moving the vehicle and upward motion of speed
breaker is take place due to the utilization of energy from
springs. Each car pushes speed breaker two times.

Force = F = mg(mass*acceleration due to gravity)
F =200 x 9.8 = 1960N

Radius of pulley = 9mm

Torque=T =r x F (radius of pulley*force)

T =9x 10-3 x 1960

T =17.64 (Nm)

Power =P=T.o (torque*omega)

Omega = @=21N/60

P =17.64 x 21N/60

P =17.64 x (2 x 3.14 x 30)/60

P =55.38 W

Total generated in forward and reversed stroke.
P=2x55.38W

P=110.7W

Revolution in one minute = 200/60 = 3.33rev/min
Power generated per minute = 110.7 x 3.33

= 368.63 W (minute)

Power generated in one Hour = 909.89 x 60

= 22.11 KW (hour).

This is the theoretical value of the power generated
by use the rack and pinion mechanism. Plot of weight vs
voltage varies linearly with respect to the theoretical values,
but practically it varies due to the various conditions.

C. Utilization of Power

Here we utilize the power in smart street light system. The
main objective of this is to reduce the usage of electricity.
This objective coincide with the generation as the power is
used efficiently. The power usage depends on how many

street lights run on same source, if there are many lights
works on the same source the load increases. As in normal
condition the LED’s work on 8 volts the power consumption
is much less compared to 12 volts constant light. The
interconnection of the Arduino board with the three sensors,
LED strip through relay switching circuit can be seen in the
figure 6.

Fig. 6: Output from DC generator

A graph of voltage vs weight is plotted below. As
the weight applied on speed breaker increases the voltage also
increases. Therefore we can increase the voltage by
increasing the weight.
The other methods to increase the voltage are:
— By use of high rpm dc generator
— By increasing the height of spring
— By increasing the teeth of both rack and pinion
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Fig. 8: Overview of smart street light system

V. CONCLUSION

This method has many advantages such as Power generation
does not require any fuel, cost effective, non-conventional
form of energy. The electrical part is one time investment its
cheap depending on the board we use and how many street
light work on single board. If fault detection is implemented
it can reduce the repair delay and the power utilized by this
street is very less compared to the traditional one. Initial cost
of this arrangement is very high. The sensor should be
regularly checked if there is a malfunction, if malfunction is
detected it should be replaced with new one. The overall
effect is quite loaded as compared to other techniques.
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