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Abstract— In today’s world, electricity becomes a major and
necessary need for human’s help. But with this rate of
increase in population in our country and decrease in the
amount of renewable sources, it has become necessary to use
non renewable source for generation of electricity which has
becomes essential need for human. As we know, any vehicle
possesses kinematic energy within them but it is being
wasted. So use this kinematic energy in to some useful way.
Power hump is an special arrangement by which K.E can be
utilised to Produce Power (Electricity). In this power hump
mechanism is used in form of rack & pinion through this
mechanism K.E of moving automobile can be converted into
rotary motion, then into mechanical energy of the shaft and
shaft is connected to generator i.e. electric dynamo in order
to produce electrical energy. This electricity produced can be
used for simple general purpose like sensors, traffic
light...etc. Power hump is a like speed breaker in which all
this _mechanism is been housed under the dome. This
produced power can be amplified & stored b using various
electric devices.
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l. INTRODUCTION

In the present scenario power becomes the major need for
human life .The daily consumption of the energy is larger and
greater than the energy produced per day, that’s why people
in summer in some area of the India have to face the problem
of power cut. Energy is an important factor for not only for
the resedenticial area but also in industrial area. Energy crisis
is due to two reasons, firstly the population of the world has
been increased rapidly and secondly standard of living of
human beings has increased. India is the country, which
majorly suffers with lack of sufficient power generation. The
availability of petrol, diesel, and coal will be the main sources
for power generation, but there is a fear that they will get
exhausted eventually by the next few decades. Therefore, we
have to investigate some approximate, alternative, new small
sources in our daily day to day life for the power generation,
which is not depleted by the very few years. Another major
problem, which is becoming the exiting topic for today is the
pollution. It suffers all the living organisms of all kinds as on
the land, in aqua and in air. Power stations and automobiles
are the major pollution producing places. Therefore, we have
to investigate other types of renewable sources, which
produce electricity in daily life without using any commercial
fossil fuels, which is not producing any harmful products.
There are already is existing such systems using renewable
energy such as solar wind), OTEC (ocean thermal energy
conversions) etc...for power generation.

Il. PRINCIPLE & MECHANISM

Speed breaker POWER GENERATOR Converters basically
new concept of non-conventional energy generation. It is
electrical energy generating machine. This machine converts
reciprocating motion in to rotary motion. The rotational
power is used in rotates dynamo, which generates electricity.
Here first important point is how we get reciprocating motion,
which is prime input in the system. For that we use weight of
Moving vehicle on the Speed breaker. We put our machine
underneath the Sped breaker. All the units are connected
together means of shaft. The head of rack is brought up to
level beneath the speed breaker surface with the help of
spring. When vehicle moves on the speed breaker, the rack it
will be pushed down. The rack is attached with pinion. The
motion further transfer to the Sprocket and chain mechanism
and then the motion is transfer to the generator and power will
be generate.

I1l. OBJECTIVES

— Toselect an alternate source for generation of electricity
for lightening the streets

— To design, develop and performance evaluation of the
mechanical setup of the project work.

— To generate electricity at low price

—  Ecofriendly system

— Using wasted kinetic and potential energy of vehicle at
speed breaker

IVV. COMPONENT USED IN MECHANISM

A. Rack and Pinion

The rack and pinion used to convert between rotary and
translator motion. The rack is the flat toothed part, while the
pinion is the gear. Rack and pinion can convert rotary to linear
of from linear to rotary motion

Rack

Module: - 2

Length: - 300mm

Width: - 15mm

Material: - Mild steel

Pinion

Teeth: - 20

Material: - Mild steel

Width: - 10mm

Bore diameter: - 20mm

B. Metal Shaft

The pinion is mounted on the shaft and shaft is used for the
transfer the motion from one point to another point

Cross sectional Diameter: - 12 mm & 20 mm

Material: - Mild steel
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Length: - 400 mm

C. Chain and Sprocket: -

Chain and sprocket is used for transfer the motion between
the two parallel shafts with the help of chain.

Number of teeth on Sprocket: - 28

Number of teeth on free wheel: - 18

D. Free wheel Mounting:-

Free wheel Hobbling is allow the shaft to rotate in only one
direction. It is easily available in the market

E. Spring: -

Spring is very important component in every mechanism,
spring use in our mechanism for come the bumper in initial
position.

Length: - 135mm

Stiffness: - 4 N/mm
Active coil: - 17

F. Screw & bolt:-

Screw & Bolt is used for joint the two member of the
mechanism.

All Screw: - 5mm

Material: - Mild steel

Bearing: -

Bearing is used for smooth motion of the shaft in the
mechanism

Internal diameter: - 12mm

Outer diameter: - 28mm

G. Metal Frame: -

Frame is the body of mechanism. It used for the support the
component of the mechanism

Material: -Mild Steel

Dimension: - 16 gauge

Length: - different measurement for the Different side of the
frame

H. Dynamo (DC generator):

Dc power generator is used to generate the DC power, when
the shaft of the DC generator is rotate it cuts the magnetic
field and the dc power is generated.

Volt: - 12V

RPM: - 150 RPM

V. CALCULATIONS

Normal man can applied 250 N of pull force at down direction
Spring Specification

Stiffness of spring = 4 N/mm

No of coil =17

Wire Diameter =2 mm

Outer Diameter =22 mm

Material = Mild steel

Now we have find out the total displacement of spring during
pull force in downward direction

Spring stiffness (K) = %
4= 250
)

250
D = - = 62.5 mm
So we provide 250 N of force on the top of the plate then it’s
displace 62.5 mm
We have attached rack on the plate so now our rack is moved
62.5 mm
Rack specification
Length = 300 mm
Pitch =5 mm
Material = mild steel
Here pitch of the rack is 5 mm so,

Displacement
Number of teeth mashed = —————
Pitch
625 125
s =12

S0 12.5 No of teeth is moved on the pinion is 12.5

Pinion Specification

Number of teeth = 20

Material = mild steel

We have connect directly rack with the pinion and pinion
shaft is having 29 no of tooth chain chakker

So now our rack moved 12.5 no of teeth so it’s rotate the shaft

-~ so the rotation of the shaftis =
no of teeth mashed of rack

number of teeth on pinion

~ No of Rotation of the shaftis = % = 0.625
S0 62.5 % of shaft is rotates so it means the our chain chakker
also rotates 0.625 rotations
So now we have total no of revolution of chain chakker and
chain chakker is connected to the free wheel with the help of
chain
Freewheel specification
No of teeth = 18
And freewheel is directly connected with the shaft to our
generator
DC generator specification
Volts =12V
RPM = 150 RPM & 30 RPM
So for the number of rotation of generator first we have to
find the number of rotation of the free wheel
For that we have to find the how many number of teeth of
chain chakker moved
teeth moved of chain chakke

= Rotation of shaft

X number of teeth of chakker
= 0.625 x 29
= 18.125 number of teeth
So 18.625 teeth of chain chakker is mashed with freewheel
So number of rotation of freewheel is

number of teeth mashed

totak number of teeth of freewheel
18125

18
= 1.006 rotation
So our freewheel rotates 1.006 rotation in one push and our
generator is connected with the freewheel shaft of that the
generator also rotors 1.006 rotation.
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VI. PROCESS INVOLVED

Our project requires fabricating various components and then AR —
assembling them together. VVarious machining activities were 3/{5}}} Z r =
performed to fabricate the individual components. In this o= O ]
section we are going to discuss about the parts fabricated and LS =
the manufacturing process employed in the fabrication. The

;nzilljor operations done in design and fabrication are as Fig. Sprocket
ollows:

e Cutting & tapering & ginding

e Turing & welding D JRVAAARAIAL M

VII. DESIGN OF COMPONENTS . .
Fig. Spring
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Fig. Frame ' Fig. Isometric view

' — Suitable at parking of multiplexes, malls, toll booths,

Fig. Bearing hub signals, etc.

— Using more gears and Flywheel we can produce more
and continuous rotation of the generator.

— Uses: Charging batteries and using them to light up the
streets, etc.

— Such speed breakers can be designed for heavy vehicles,
thus increasing input torque and ultimately output of
generator.

Fig. Bearing — More suitable and compact mechanisms to enhance

efficiency.
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VIIl. FUTURE SCOPE
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