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Foot Step Power Generation with Solar
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Abstract— As the demand of energy is increasing day to day
life, so the ultimate solution to deal with these sorts of
problems is just to implement the renewable sources of
energy Humans are using the renewable energy which are
solar, wind etc. but we still could not satisfy our power
needs, because of that we have to generate electricity
through each and every possible ways. Now a day’s energy
and power are the one of the basic needs regarding this
modern world. In this project we are generating electrical
energy by means of a renewable method just by walking on
the footsteps. Non-conventional energy system is very
essential at this time for developing countries like India,
China etc. Energy generation using footsteps requires no
fuel to generate electricity. The objective of this work is to
produce power through footsteps as a source of renewable
energy that we can obtained while walking or standing on to
the certain arrangements like footpaths, stairs, plate forms
and these systems can be install specially in the more
populated areas. In this project we are generating electricity
just with-the help of rack and pinion arrangement along with
alternator and chain drive mechanism. For its proper
functioning such that it converts vertical force into electrical
energy, the mechanism consists of rack & pinion, chain
drives, alternator and battery. We have discussed its various
alternate (electricity is produced by DC generator)
applications with extension also. The power generation is
much worthy but it has little bit higher initial cost.
Keywords: 1) Foot Step, 2) Non- conventional methods, 3)
Every possible ways, 4) DC Generator, 5) Rack and Pinion,
6) Populated areas, 7) Electrical energy

. INTRODUCTION

A. General Introduction:

If the convection energy fulfills the need of people there is
no need of finding alternative energy. But most of the
countries are unable to fulfill this demand. The power
produced by these companies is not even sufficient for
domestic utilities. There by an alternative source must be
available, many people goes for solar energy, but it is going
to be a costliest for people, moreover availability of solar
energy is poor particularly in rainy & winter seasons, as a
result it is not dependable. Hence an alternative cheapest
method must be determined for some domestic uses,
consequently this project work has been taken up, which is
aimed to generate electricity from footsteps mechanism. The
main problem is the pollution created by burning coal in
power plants. Day by day the need of electricity is increase
and to fulfill this need the power plant are increasing. The
coal which is burn is mainly increases the acid rain and
pollution of air. The global warming is increasing day by
day due to increase in temperature of atmosphere. The
exhaust of power plant contains a SO, SO3, NOX,

particulate matter soot, condensable matter. That can cause
cancer headache throat problem skin problem. Many
villages do not have electricity by which the people are
living at dark. The people's needs electricity for everything
but they don't get electricity. The populated countries like
India and China has lost the crowd on the roads, railway
station, bus stop and footpath. People are walking in a
crowd is a waste of energy. This energy should be utilized.
The utilization of waste energy is important. By utilizing the
waste energy, we can produce electricity from streetlamp,
signals and to burn the lamp this energy is enough. As we
see the tremendous crown on the road, rail way stations, bus
stops, etc. we can easily produce lot energy for various
purpose. To overcome this all the problem we have to adopt
this foot step power generation system. This project is
helpful for reducing the pollution, to get energy to every
state and village and to utilize the waste power of footsteps.

B. Background:

1) Pollution by Thermal Power Plants:

Thermal power plants are known to pump out a lot of
greenhouse gases and ash, which are by-products of burning
the fossil fuels. Whilst some thermal power plants do use
solar or nuclear energy, they are heavily reliant on fossil
fuels. Carbon dioxide is one of the main gases that is
released from the burning of the fossil fuels and is known to
be a greenhouse gas and a contributor of global warming.
Out of all the gases released from a thermal power plant,
carbon dioxide is the main one, and thermal power plants
are one of the main contributors to the increased carbon

dioxide levels throughout the world.
-

Fig. 1.1: Pollution By Power Plants

Sulfur dioxide is another gas that is released from
power plants. Whilst it is technically not a greenhouse gas, it
is known to have indirect effects to the atmosphere because
it can affect the scattering of incoming sunlight, the
formation of clouds and precipitation patterns. So, in many
cases, it is considered an indirect greenhouse gas. Sulfur
dioxide forms sulphuric acid in the atmosphere. This can
then return to Earth as acid rain and impact various
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ecosystems. The level of sulfur dioxide released from
thermal power plants depends on the amount of sulfur in the
coal that is used where the coal used has on average between
0.1 and 3.5% sulphur depending on which type is used.
Thermal power plants are also the largest emitters of sulfur
dioxide worldwide.

2) Load shadings in India

Rural electrification is the process of bringing electrical
power to rural and remote areas. Rural communities are
suffering from colossal market failures as the national grids
fall short of their demand for electricity. As of 2017, over 1
billion people worldwide lack household electric power —
14% of the global population. Electrification typically
begins in cities and towns and gradually extends to rural
areas; however, this process often runs into road blocks in
developing nations. Expanding the national grid is
expensive and countries consistently lack the capital to grow
their current infrastructure. Additionally, amortizing capital
costs to reduce the unit cost of each hook-up is harder to do
in lightly populated areas (yielding higher per capita share
of the expense). If countries are able to overcome these
obstacles and reach nationwide electrification, rural
communities will be able to reap considerable amounts of
economic and social development.

Fig. 1.2: Electricity Problems
3) Problem Statement:
First and the main problem is the pollution created by
burning coal in power plants. Day by day the need of
electricity is increase and to fulfill this need the power plant
are increasing.

The coal which is burn is mainly increases the acid
rain and pollution of air. The global warming is increasing
day by day due to increase in temperature of atmosphere.

The exhaust of power plant contains a SO,, SO3,
NOx, particulate matter soot, condensable matter. That can
cause cancer headache throat problem skin problem.

Many villages does not have electricity by which
the people are living at dark. The people's needs electricity
for everything but they don't get electricity.

The populated countries like India and China has
lost the crowd on the roads, railway station, bus stop and
footpath. People are walking in a crowd is a waste of
energy. This energy should be utilized. The utilization of
waste energy is important. By utilizing the waste energy, we
can produce electricity from streetlamp, signals and to burn
the lamp this energy is enough.

4) Obijectives:

— To generate the electricity by the human foot steps

— Tosupply electricity in ruler area

— To promote the non-conventional energy source

— To save conventional energy sources

— Tostore the electricity for further use

— To produce electricity at cheapest cost

— To produce electricity while rack moves in upward
direction.

5) Scope:

The foot step power generation system is based on simple

gear arrangement but this is also has some limits. The

system has limitation for some weight because if applied

very heavy load on this system it will undergoes failure. If

we continuously load applied in the spring for long period it

will undergoes the permanent deformation. If permanent

deformation happens the system will be failed for power

generation. In the rainy season the system can be failed due

to water contact. To avoid this we have to insulate the

electrical equipment. The insulating of system will increase

in cost for this we have to find out some alternative solution

for the prevention of the system form water. The system is

having low efficiency in power generation so we have added

solar panel on the top of system. This solar plate is only

efficiently work in the summer season, because in rainy and

winter season sun ray can’t properly reach to the earth

surface. So the solar efficiency is affected.

Il. COMPONENTS USED

A. Helical Springs:

The helical springs are made up of a wire coiled in the form
of a helix and are primarily intended for compressive or
tensile loads. The cross-section of the wire from which the
spring is made may be circular, square or rectangular.
Helical compression springs have applications to resist
applied compression forces or in the push mode, store
energy to provide the "push". Different forms of
compression springs are produced. The helical springs are
said to be closely coiled when the spring wire is coiled so
close that the plane containing each turn is nearly at right
angles to the axis of the helix and the wire is subjected to
torsion. In other words, in a closely coiled helical spring, the
helix angle is very small, it is usually less than 10 degree.
The major stresses produced in helical springs are shear
stresses due to twisting. The load applied is parallel to or
along the axis of the spring. In open coiled helical springs,
the spring wire is coiled in such a way that there is a gap
between the two consecutive turns, as a result of which the
helix angle is large.

B. Rack And Pinion Arrangement:

Gears are mechanisms that mesh together via teeth and are
used to transmit rotary motion from one shaft to another.
Gears are defined by two important items: radius and
number of teeth. They are typically mounted, or connected
to other parts, via a shaft or base. Radius: The gear radius is
defined differently depending on the particular section of the
gear being discussed. The two most relevant measurements,
however, are the root radius and the addendum radius. The
root radius is the distance from the center of the gear to the
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base of the teeth while the addendum radius (also called the
"pitch™ radius) is the distance from the center of the gear to
the outside of the teeth.

C. Battery:

A battery is a device consisting of one or more
electrochemical cells with external connections for
powering electrical devices such as flashlights, mobile
phones, and electric cars. When a battery is supplying
electric power, its positive terminal is the cathode and its
negative terminal is the anode. The terminal marked
negative is the source of electrons that will flow through an
external electric circuit to the positive terminal. When a
battery is connected to an external electric load, a redox
reaction converts high-energy reactants to lower-energy
products, and the free-energy difference is delivered to the
external circuit as electrical energy. Historically the term
"battery" specifically referred to a device composed of
multiple cells, however the usage has evolved to include
devices composed of a single cell.

D. Shaft:

A mechanical shaft is a rotating member usually of circular
cross-section either solid or hollow, which transmits power
and rotational motion. Machine elements such as gears,
pulleys, flywheels, clutches and sprockets are mounted on
various types of shafts and are used to transmit power from
the driving device such as motor or engine. Vehicle
crankshaft is a prime example of mechanical shaft.

E. DC Generator:

According to Faraday’s laws of electromagnetic induction,
whenever a conductor is placed in a varying magnetic field
(OR a conductor is moved in a magnetic field), an emf
(electromotive force) gets induced in the conductor. The
magnitude of induced emf can be calculated from the emf
equation of dc generator. If the conductor is provided with a
closed path, the induced current will circulate within the
path. In a DC generator, field coils produce an
electromagnetic field and the armature conductors are
rotated into the field. Thus, an electromagnetically induced
emf is generated in the armature conductors. The direction
of induced current is given by Fleming’s right hand rule.

F. Rectangular Pipe:

The rectangular hollow pipes are used in this system to
support the whole system. The frame is made up of this pipe
and every component is placed on the frame. The pipes are
made up of mild steel to carry the heavy load. The
rectangular pipe is support as well as carries the whole load
acting on the system. The rectangular pipes are used to make
frame from four sides and top and bottom. All the
components are attached over the frame. Maximum stress
acting on system are taken by this system so it should be
strong and lighter

G. Square Pipe:

The square pipes are used in this system to support bearing.
The bearings are provided to rotate the shaft with ease. So
the bearings need support to carry the load. The square pipe
supporting the bearing as well as carry the load acting on the
system. When the load is applied on the system the upper

plate will moves downward so the rack mounted on it
meshes with pinion. Shaft mounted On the bearing on the
both side rotates due to this, the loads can damage or breaks
the system so to avoid it the square pipes are provided. The
square pipes are made up of mild steel to better handling the
weight.

H. Ball Bearing:

A pillow block usually refers to housing with an included
anti-friction bearing. A pillow block refers to any mounted
bearing wherein the mounted shaft is in a parallel plane to
the mounting surface, and perpendicular to the center line of
the mounting holes, as contrasted with various types of
flange blocks or flange units. A pillow block may contain a
bearing with one of several types of rolling elements,
including ball, cylindrical roller, spherical roller, tapered
roller, or metallic or synthetic bushing. The type of rolling
element defines the type of pillow block. These differ from
"Plummer blocks" which are bearing housings supplied
without any bearings and are usually meant for higher load
ratings and a separately installed bearing.

The fundamental application of both types is the
same, which is to mount a bearing safely enabling its outer
ring to be stationary while allowing rotation of the inner
ring. The housing is bolted to a foundation through the holes
in the base. Bearing housings may be either split type or
solid type. Split type housings are usually two-piece
housings where the cap and base may be detached, while
others may be single-piece housings. Various sealing
arrangements may be provided to prevent dust and other
contaminants from entering the housing. Thus the housing
provides a clean environment for the environmentally
sensitive bearing to rotate free from contaminants while also
retaining lubrication, either oil or grease, hence increasing
its performance and duty cycle. Bearing housings are
usually made of grey cast iron. However, various grades of
metals can be used to manufacture the same, including
ductile iron, steel, stainless steel, and various types of
thermoplastics and polyethylene-based plastics. The bearing
element may be manufactured from 52100 chromium steel
alloy (the most common), stainless steel, plastic, or bushing
materials such as SAE660 cast bronze, or SAE841 oil
impregnated sintered bronze, or synthetic materials.

I. Solar Plate:

Solar energy is radiant light and heat from the Sun that is
harnessed using a range of ever-evolving technologies such
as solar heating, photovoltaic, solar thermal energy, solar
architecture, molten salt power plants and artificial
photosynthesis. It is an important source of renewable
energy and its technologies are broadly characterized as
either passive solar or active solar depending on how they
capture and distribute solar energy or convert it into solar
power. Active solar techniques include the use
of photovoltaic systems, concentrated solar power and solar
water heating to harness the energy. Passive solar techniques
include orienting a building to the Sun, selecting materials
with favorable thermal mass or light-dispersing properties,
and designing spaces that naturally circulate air. The solar
panel converts light energy into the electrical energy so to
improve the efficiency solar panel is fixed on the system.
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J. Glass Plate:

The glass plate is used at the top of the system instead of the
metal plate. The solar plate is used for generating power to
cover the upper part but it will also cover the solar plate. So
instead of using the metal plate we are using the glass plate.
This will cover the mechanism and also transfer the sun ray
to the solar plate for power production.

I1l. CONSTRUCTION AND WORKING

A. Construction:

The main components of this system are as following:
1) Shaft.

2) Generator.

3) Solar plate.

4) Rack and pinion.

5) Spring.

6) Rectangular and square pipe.

7) Foot plate.

8) Battery, etc.

The system consists of rectangular and square pipes
for supporting the whole system. By using pipes frame is
made and in between the system works. The main
mechanism of system is mounted between the frames, which
consist of rack and pinion arrangement. The rack is fixed
with the foot plate perpendicularly and the pinion gear is
mounted on the shaft. The shaft is fixed between the bearing
at both sides to avoid the friction and to rotate the shaft with
ease. The generator motor is connected to the shaft from
both sides before the bearing. When the shaft is rotate the
generator which is connected to it generates the power and it
is supplied to the battery. The foot plate is placed on the
spring to regain the original shape again. When the weight is
kept on the foot plate the foot plate moves downward. This
motion of foot plate is result in downward motion of rack.
The rack is meshing with the pinion gear so reciprocating
motion of rack is converted in the rotary motion of gear
which is fixed on the shaft. The shaft rotates due to this
meshing of rack and pinion. The generator which is
mounted on the shaft generates power and it is stored in the
battery. The solar plate is fixed at an angle in between the
frame and glass is used as foot plate so the sun rays are
directly come on the solar plate and the efficiency of the
system also increase.

Fig. 3.1: Actual Modal

1) Material used for component:

Rectangular pipe Mild Steel
Square pipe Mild Steel
Shaft Mild Steel

Foot plate Glass
Hollow cylinder Mild Steel
Spring Steel Alloy

Gears (Rack and pinion) Steel

Table 5.1:

B. Working Principle:

This system is worked on the principle of converting the
mechanical energy into the electrical power by using
generator. The upper glass plate is mounted on the spring
from four sides. The spring is provided for return
mechanism of upper plate after release of load. The rack is
connected to the upper portion of system and meshes with
pinion which id mounted of shaft, this result in rotary
motion of the shaft. The generator is coupled with shaft to
convert this mechanical energy into electrical energy. The
waste foot step power is converted into the electrical power
by simple and proper mechanism. To improve the efficiency
we have attached the solar plate inclined to the system.

C. Working:

This system consists of the wvarious components for
supporting, driving a mechanism, and generating power.
The main power generating component is gear arrangement
and the generator which is coupled to the shaft. The single
system is not so efficient that it will used for companies but
combining some modal we can make plant and the
electricity generated can used for domestic purpose. In this
system of foot step power generation the load is acting on
the upper surface of modal and then due to this load the
upper portion will moves downward. The rack is attached to
the upper portion of modal and it meshes with the pinion
gear, this result in the movement of the gear arrangement.
The rack which is connected to the top surface is having
reciprocating motion and the rack is meshing with the gear
which is fixed on shaft. The reciprocating motion of rack is
converted into the rotary motion due to this arrangement of
gear. The shaft is connected to the generator, the rotary
motion of the of shaft is further given to the generator. The
mechanical power is converted into the electrical energy.
Our modal consist of generator from both the side, because
when we apply the load on it will moves downward and the
electricity generated at this stroke of system. But when we
remove the load the top plate will comes upward and the
generator rotate reverse so the energy generation at this
stroke in not possible. Therefore we have connected two
generators from both side of the shaft so when the top plate
moves downward it will generator power from one
generator and second will be off. On return stroke second
generator will generate the power and first will be off. The
modal has double efficiency to generate the power after
adding the second generator and it will work in both the
stroke of system. When the top plate move down on
applying load it generate power but when removing load the
top plate should return upward, so to come upward we have
attached the spring over there. Now spring will return the
upper plate on the removing the load. We also added solar
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plate incline in the modal to increase the efficiency of the
system. When sun light is reach on the plate it also generates
the electricity. The efficiency of modal is increase due to
this gradually. The electricity generated by fist generator,
second generator, and the solar plate is stored in battery and
it will be used for domestic purpose or commercial purpose.

IV. RESULT AND CONCLUSION

A. Result:
Power Generation In Volts
First Second Third AVG.
Sr. no. reading reading reading reading
v) v) v) v)
First
19.13 18.38 18.88 18.79
Generator
Second 20.21 19.34 18.48 19.34
Generator
Solar Panel 31 31.33 29.23 30.52

Table 6.1: Result
1) Calculation:
Converting voltage Readings in Watt:
For First Generator:
Watt=Voltsx Ampere
Power=18.79vx 0.5amp
Power=9.39watt
Similarly,
For Second Generator:
Power= 9.67watt
& Solar Panel:
Power= 15 watt
Now,
Total AVG. reading= First AVG. Reading + Second AVG.
Reading + Third AVG. Reading
Total AVG. reading =9.39w + 9.67w +
Total power generated: 34watt

15w

B. Interpretation of Result:

The generator can generate 9watt in one stroke. Means both
generators generate up to 18watt approximately. The solar
has capacity of generating 15 watt so total power we get is
up to 30 watt. This power is sufficient to charge a small
battery and used for any other purpose.

C. Conclusion:

This project is based on power generation by foot step and
additionally solar system on it. We have successfully done
the project and taken reading related to it. From this reading
we can conclude that we can generate power upto 30 watt
per step as an alternative source for the power plants. This
electricity can be used for domestic purpose.

This system can be used in the various places like hospital,
hotel, foot path, railway stations, bus stops, etc. we can
generate electricity without making pollution. And the rural
areas can avoid the electricity problems.

1)

2)

3)

4)

5)

6)

7)

8)

9

V. FUTURE SCOPE AND APPLICATIONS

Future Scope:

Vegetable market: in markets the peoples where walk to
bay the vegetables this walking energy can use to
produce power by application of our project in future.
Music halls: in the music halls some time the people
can dance this energy of dancing can be utilized by
fitting our project model in hall's floor or in the steps of
the hall in future.

Air ports: in airport we have to walk from entrance on
lobby up to the plane and some time in airport also this
energy can be save by application of our project model
at air ports in future

Temples: in the temples the visitors can want to see the
temples they have only one option is to walk and see
the area of the temple for saving this energy we can fit
the model of our project in whole area of the temple and
for India temples are the most visited places due to this
most of power generation is can be produce in temples.
Foot paths: in today’s life weight of peoples get
increasing day by day because of this health
conciseness is also increasing and peoples like to walk
in the morning and at night after dinner by fitting our
model in footpath the energy also be produce and
people get satisfied by weight loss

Railway, subway stations: now a days Railway and
subway are most visited of the cheapest traveling
because of this people can refer the Railway and
subways here also energy is produce by application of
our project model.

Colleges: in college the students were walk on the floor
and in the colleges so many students are their due to
this most of the energy get wasted and because of our
project this energy can be stored in firm of electricity
and it is also beneficial for college also.

Schools: in school the students were walk on the floor
and in the schools so many students are their due to this
most of the energy get wasted and because of our
project this energy can be stored in firm of electricity
and it is also beneficial for schools also.

Shopping complex: in shopping complex the peoples
where walk to buy the things what they want this
walking energy can use to produce power by
application of our project in future.

Advantages:

Highly efficient in more crowded places.

Low cost level.

Promising technology for solving power crisis to an
affordable extent.

Country a favorable place for this project.

Reduces transmission losses.

Pollution free.

Simple in construction.

Power is generated by simply walking on the model.
Power is also generated by running and exercising on it.
Produces electricity efficiently.

It does not pollute the environment.
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— Automatically operates the street light when the sun
falls.

— It can be easily maintained.

—  No manual work necessary during generation.

— Reliable, Economical, Eco-Friendly.

C. Disadvantages:

—  Only applicable for the particular place.

— Mechanical moving parts are high.

— Initial cost of this arrangement is high.

—  Care should be taken for batteries.

— Solar is high efficient only in summer.

— Model are highly corrosion in rainy season

—  Solar easily breakdown

—  Care of model high

— Solar is not much sufficient in rainy and winter season

D. Applications:

—  Markets

— Music halls, auditoriums
— Bus stands, air ports

—  Temples

— Roads

— Railway, subway stations
—  Colleges

— Schools.

— Cinema theatres.

—  Shopping complex

E. Need of Foot Step Power Generation:

The power plants which produce electricity is mainly uses
the fuel as coal and diesel. This fuel is the main source of
the pollution and due to this large problems are occurring
like global warming and ozone layer depletion. Day by day
the need of electricity is increase and to fulfill this need the
power plant are increasing. The exhaust of power plant
contains a SO2 SO3, NOx, particulate matter soot,
condensable matter. That can cause cancer, headache, throat
problem &skin problem. We need lot energy in one day for
TV, refrigerator, charging equipment’s, computer. So the
power plant will be inefficient to produce that much energy.
So to avoid the load shedding and power cuts we have to use
some additional source. The foot step system is the
additional system that we can use for peak load. The
populated countries like India and China has lost the crowd
on the roads, railway station, bus stop and footpath. The
energy of walking of these peoples is the waste we can
utilize this energy by this system. So we can overcome this
entire problem by using this system at bus stop, rail way
stations, malls, hotel, cinemas, etc.
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