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ABSTRACT

The large usage of the fossil fuels, like the oil, the gas and the coal, results in greenhouse effect
and pollutes the atmosphere. Meanwhile, there is a huge conflict between the fossil fuels supply
and the global energy demand leading to a hike oil price in the market. The energy shortage and
the atmosphere pollution have been the major limitations for the human development. In order to
meet the rising global energy demand from environmental friendly sources, various renewable
energy SOUIces are given attention. From all the renewable energy sources, solar energy is the most
rapidly increasing renewable energy source because it is inexhaustible, freely available and clean

source of energy. Solar energy is inexhaustible, freely available and clean source of energy

generation.

In the present project work, we are aimed to understand the solar power plant situated in

the nearby locality of our college, Government Degree College, Medal and visited
NirjaraSolaireUrja Private Iimited (NSUPL), Konapur. We understood the functioning of the
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1 Introduction:
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as: health, lighting, cooking, space comfort, mobility and communication and
and serve as

generafive processes. Securing energy supply and curbing energy contribution to climate

change are the two-over-riding challenges of energy sector on the road to a sustainable

future. It is overwhelming to know in today’s world that 1.4 billion people lack access to
electricity, while 85% of them live in rural areas. As a result of this, the number of rural
communities relying on the traditional use of biomass is projected to rise from 2.7 billion
today to 2.8 billion in 2030.

' Historically, the first recorded commercial mining of coal occurred in 1750, near
Richmond, Virginia. Momentarily, coal became the most preferred fuel for steam
éhgines due to its more energy carrying capacity than corresponding quantities of
biomass-based (firewood and charcoal) fuels. It is noteworthy that coal was
comparatively cheaper and a much cleaner fuel as well in the past centuries. The
dorﬁinance of fossil fuel-based power generation (Coal, Oil and Gas) and an exponential

 increase in population for the past decades have led to a growing demand for energy

.resultlng in global challenges associated with a rapid growth in carbon dioxide (CO,)

 emissions. A significant climate change has become one of the greatest challenges of the

twenty-first century. Its grave impacts may still be avoided if efforts are made to
| transform current energy systems. Renewable energy sources hold the key potential to

| i dlsplace greenhouse gas emissions from fossil fuel-based power generating and thereby

: ',‘._‘_. mltlgatmg climate change [1].

5 Energy Conservation & Transition in India:

- The World is in a transition phase and energy is centra
k global energy demand sinc

Jed, pushing the country’s S
f the century. The primary

[ to it. India has been
e 2000. India’s

'nsible for almost 10% of the increase in hare in global

demand in this period has almost doub
ind up to 5.7% in 2013 from 4.4% at the beginning o
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i 00 to about i . i
in 20 about 775 Mtoe in 2013. This demand is —— quivalent)
ected to increase to

policy Report) million tons of oil equivalent in 2030. India’
almost doubled since 2000 and the potential for funh;:r ) “T dS energy .Consumption has
the increase in domestic energy production is far below th:illnjiwth is enormous. Yet
By 2040 more than 40% of primary energy supply will be i 1a’s consumption needs.
7013. It may also be noted that no country in the world h:PE:ed, up from 3.2% in
Human Development Index of 0.9 or more without an annual energe;lszblel to fachleve a
toe per capita. Consequently, there is a large latent demand for energy Sel:l’f’ize(; t}i:zast;
to be fulfilled in order for people to have reasonable incomes and a decent quality of TiefeS
Improving the energy efficiency meets the dual objectives of promotin;g
sustainable development and of making the economy competitive. Recognizing the
formidable challenges of meeting the energy needs and providing adequate and varied
energy of desired quality in a sustainable manner and at reasonable costs, improving

efficiency have become important components of energy policy. In addition, the

environmental and health burdens arising out of the use of hydrocarbons may also force

mankind towards energy efficiency and clean energy systems. Energy Conservation has

also assumed enhanced importance with a view to conserve depleting energy esources.

Government of India has undertaken a two pronged approach to cater to the

energy demand of its citizens while ensuring minimum growth in CO2 emissions, so that
ge to the earth system. On one

the global emissions do not lead to an irreversible dama

de, the Government is promoting greater use of renewable in

hand, in the generation si
ame time shifting towards

gh solar and wind and at the s
e other side, efforts are

the energy mix mainly throu
based power plants. On th
gy in the demand side throu

Energy Conservation Act

supercritical technologies for coal
being made to efficiently use the ener

policy measures under the overall ambit of

gh various innovative

2001.
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Table 1: GENERATION CAPACITY OF POWER

) , _ : =
31.03.2022 (Ref: https:/ /POWerrmn.gov.ln/en/content/pol\l;lg ISichUﬁLWISE) AS ON
-Sector-glance-all-india)

—

INSTALLED
CATAGORY GENERATION y
CAPACITY MW) o of SHARE IN TOTAL
Fossil Fuel
Coal. 2,04,080
Lignite 662 51.10%
G 24,900 7%
Diesel 510 6.30%
Total Fossil Fuel 2.36.109 010%
— ) H 0,

Non-Fossil Fuel 0%
RES (Incl. Hydro |
= ( ydro) 1,56,608 39.20%

Yo 46,723 11.70%
Wind, Solar & Other RE 1,09,885 27.50%

o 2 b . 0
Wind 40,358 10.10%
Solar 53,997 13.50%
BM Power/Cogen 10,206 2.60%
Waste to Energy 477 0.10%
Small Hydro Power 4,849 1.20%
Nuclear 6,780 1.70%
Total Non-Fossil Fuel 1,63,388 40.90%
Total Installed Capacity 3.99,497 100%
(Fossil Fuel & Non-
Fossil Fuel)

3. Energy Production:

ial electricity production started with the ¢
ctric power

oupling of the dynamo to the

Commerc
began the Second

.hydfaulic turbine. The mechanical production of ele

Industrial Revolution and made possible several inventions using
and Nikola Tesla. previously the only

sing battery cells and the only

electricity, with the

~ major contributors being Thomas Alva Edison
way to produce electricity was by chemical reactions or U

h. .
hen a steam engine

- ;V -"pfacﬁcal use of electricity was for the telegrap
S Electricity generation at central power sta
v dl‘lvmg a dynamo at Pearl Street Station pro

was
ighting on Pearl Street, New York. The new technology

tions started in 1882, W .
nt that powered public

duced a DC curre
quickly adopted by many
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cities around the world, which adapteq their gas-fy,
as-fuelle

Soon after electric lights would be used ip blich d street lights to efectri -
1C ulld :

ublic transport such as trams and traj ngs, in businesses a
p d trains, nd to power

i » hydroelectric,
energy, tidal power, and geothermal sources

4. Energy Distribution:

The earliest distribution of electricity came from companie '
independently of one another. A consumer would purchase electric; S operating
and the producer would distribute it through their own flclt?' from a producer,
improved so did the productivity and efficiency of i p(‘)Wcr grid. As technology

. ' y of its generation. Inventions such as the
steam turbine had a massive impact on the efficiency of electrical generation but also the
economics of generation as well. This conversion of heat energy into mechanical work
was similar to that of Steam engines, however at a significantly larger scale and far more
productively. The improvements of these large-scale generation plants were critical to
the process of centralized generation as they would become vital to the entire power
system that we now use today.

Throughout the middle of the 20" century many utilities began merging their
distribution networks due to economic and efficiency benefits. Along with the invention
of long-distance power transmission, the coordination of power plants began to form.
This system was then secured by regional system operators to ensure stability and
reliability.

5. Renewable energy:

Electricity is mainly produced by Renewable and Non-Renewable resources.

s or
Renewable energy, often referred to as clean energy, comes from natural source

antly replenished. For example, sunlight and wind keep shining

processes that are const

ailability depends on time and weather.

and blowing, even if their av N
be replenished within a

Renewable energy is 8

relatively short period of time. S

enerated by sources that can

olar, wind, wate, biomass, and geothermal are all
H )

wable energy,

an encrgy sources emit

i - is a subset
y, while gimilar to rene

[2]. Cle
, nuclear power (3, 4].

renewable energy sources. Green energ
of sources that have the highest enviro
low carbon, and include renewable en
Renewable energy sources have been U

human history, and more relatively recentl

nmental benefits

itl
ergy sources along wit

and power for much of

sed to generate heat

Y, electricity-

6
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A renewable reso
urce, also kn
. ; own
will replenish t0 replace the portio as a flow regqy,
n depleted by us ICe, is a natura] e
age and source whi
consump; ich
ption, eith

rime scale and also it can be used repeat nite am
edly and does p, ount of time in 4 hy
man

laced. EX
rep amples of renewable resources j Ot run out b
ces include so] ecause it is natural]
¥

piomass energy- ar, wi
1

A renewable resource i > wind, hydro, geothermal, and
1S a comm o ’

resources, unlike the sun, wind odity of which there ig

) 0 an
» O Water, are considered endless supply. Some
renewable
even though

some

time or effort must go i
into their
renewal. Most precious meta]
etals are rene
wable also

Although precious metal
S are n
ot naturally replaced, they can b
e recycled becau
se they

are not destroyed during their extraction and
use.

Fig. 1: Renewable sources

focal point of the environmental movement,

ources have become 2
y. Energy obtained from renewable 1€s0UIC

fuels, which are no
ge scale is that
ost-effective.

se of alternati

at the prices of

es puts much
ces. The

they aré costly and, in

Renewable res
both politically and economicall

 less strain on the limited supply of fossil
e resources 0N a lar

r their usé tobec

n-renewable resour:

~ problem with using renewabl

e research 18 needed fo
ve energy- For

- most cases, mor
renewable

ives designed to encourage the u
charge on fossi
ined to USC ren

rt eco-friend!

o There are many incent
ewable

funds, suppo yand

(% scanned with OKEN Scanner



wable energy resources include ¢ "
Non-feﬂe (-081, natural 8as, oil

once —— currently dependent on thepm to
humamty a Supply most of oyr energy needs

¢ four major types of non-renewable ro .
There ar Tesources: oil, naty
ral gas, coal, and

quclear € are collectively called fossil fuels, Fossi fucls
S formed within the Earth from dead plants ang animals over millions of years—
w o

nergy- Oil, natural gas, and coal

i the name “fossil” fuels. They are found in underground layers of rock and

- gedi

 iptocrv | e
L The plants and animals that became fossil fuels lived in a time called Carboniferous

ment. Pressure and heat worked together to transform the plant and animal remains

de oil (also known as petroleum), coal, and natural gas,

;briﬂd around 300 to 360 million years ago. The energy in the plant and animal remains
i )

"”‘ginaﬂy came from the sun through the process of photosynthesis; solar energy is
orl

 stored
ﬁbﬂi@s, whe

in plant tissues, which animals then consume, adding the energy to their own

n fossil fuels are burned, this trapped energy is released.

ergy sources

Non - renewble en

Fig2:

g A e energy:

6. Major sources of renewabl gources are:
i . , Y i
The maj()l' sources Qf renerble encrgy

Solar (photovoltaic, solar thermal)
Geothermal
Hydro-power

Wind

Biogas (c.g., landfill g

Biomass

-_— — - —-— —_— —_—

“
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(. L ow-impact hydroelectricity
Emerging technologies - wave and tidg] p
Oower

atilize this abundant resource.

‘ al energy: This refer:
ggotherm gy ' s to heat energy stored under the
ears through the earth formation. It utilizes a rich Storage of ground for millions of
unutilized thermal
ener,

oduce electricity.
Wind energy: In ancient times, wind energy was used to move ships by i

_ . impacti

the sails. pacting on
dvantages of renewable energy:

Advantages Or Environmental and economic benefits of using renewable energy

 include:
E ( Gen
| and reduces some types of air pollution

ly and reducing dependence on imported fuels

erating energy that produces no greenhouse gas emissions from fossil fuels

~ ( Diversifying energy supp

- ( Creating economic development and jobs in manufacturing, installation, and

more
r no moving parts, hence, less

( Less maintenance cost as most sources entail few o

mechanical damages.

( They are economical and can cut costs spent on fossil fuel.

ronment.

( They emit little or no waste in the envi
Therefore, these haveab

etter prospect

- ( Renewable energy sources do not deplete.

for the future.
either directly

er (CSP).

to focus a

.'- Solar Energy:
t into electricitys

A solar power plant is based on the conversion of sunligh
Bsing photovoltaics (PV), of indirect]
ioncentrated solar power systems use lens
ge area of sunlight into a small beam

i—socmted with the presence and motion of matt

y using concentrated solar pow
es, MIITors, and .
Electricity 18 the set of physwal

er that has 3
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Fig. 3: Solar power panels

Solar energy is the energy obtained by capturing heat and light from the S

€ dun.
ferred to as solar energy. Technology has provided a number of
urce. It is considered a green technology because it

s radiant light and heat from the Sun that

ergy from the Sun 1S 1€
o utilize this abundant reso

En
ways
does not emit

greenhouse gases. Solar energy i
range of technologies such as solar
solar water heating, and solar archit

n the conversion of sunlight into

is harnessed using a power to generate electricity,
solar thermal energy including

A solar power plant is based o
ovoltaics (PV), or indirectl
ystems use lenses, mirro
am.A solar power pl

ecture

electricity, either
directly using phot y using concentrated solar power (CSP).
Concentrated solar pOWer S o focus 2
large area of sunlight into a small be
As the sunlight is ample and renewable,
nstall a solar power p

gy consumption si

rs, and tracking systems t
ant uses sunlight to get energy-
power up the home and

eed to spend upfront.
is a form of

one can use it ©
business premises. If we 1 lant, We might 1

However, it will minimize our ener
energy harnessed from the power and
therefore a ““green” source of energy-
Facts about Solar Power:

ower 0 prov

(
Every hour, the sun beats down

an entire year.
S travel 10
minutes for ener

|

t takes an average of eight !
g i

y to poweT spaceShlp 4

Scienti
cientists have nsed solar energ
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lar anels used today ha
Most 5° P Ve an AVerage |jf,
€Xpectay,
Cy of bet
Ween 2( 4
-40

use solar energy by converti
Ing it to
ele

we can
hi Ctri
called solar panels which can convert the 1jg ener P

de - oup of solar cells. Solar power is the

; anel 1 Conver.
suhlight intO

- pncent ated $

' photo

gy

.. ith ) _ sion
electricity, either directly using G0 of renewap}e energy f
Tom

. Oltaj
olar power, or & combination. Haics (V) indirect]
Y using

voltaic cells convert light into an electy
C Current yg;
sin

: olar pow
offect Concentrated solar POWET SYSIems use lenses or ® fhe Photovotai
1ITOrS

focus a large ared of sunlight to a hot spot, o e to 4 and solar tracking
’ 0 drive a gt
€am turbine,

ere initially solely used as a source of electricity f
Or small and medj
ium-

sy

photovoltaic ¥
e applications, from the calculator powered by a single solar cell

‘ €

POWered py an off- {0 remote homes

were first develope

d m * > ici

: grid-COﬂneCted solar PV systems have grown more or less exponentially. Millions of
. Millions o

- installations and giga watt - scale photovoltaic power stations have been and are bei
eing

puilt. Solar PV has rapidly become a viable low-carbon technology, and as of 2020

provides the cheapest source of electricity in history.

As of 2021, solar generates 4% of the world’s electricity, compared to 1% in

2015 when the Paris Agreement t0 limit climate
'~ wind, the cheapest cost of electricity is utility-
1 that under its “Net Zero by 205

change was signed. Along with onshore
scale solar. The International Energy
(0” scenario solar power would

Agency said in 202
and solar would be the world’s

contribute about 20% of worldwide energy consumption,

‘ largest source of electricity.

ole in today’s clean

8. Literature survey: d
and established T
c the

Though solar energy has found a dynami
photovoltaics (PV

- energy economy, there’s a long history behind
st of SOlaI has

ncept of solar energy to fruition. With the way the €0

?ast decade, it’s easy to forget that going SO

| Jl:zolrz };efars ago. Let’s go back a few centuries
solar energy and silicon solar technology: 7 B

d by human® as ear 1 e 0

I
0 theory, solar energy was Us® ‘
ght fires W

A hiSto
| Iy tellg us that humans used Sunlight to li

el
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Latef; in 3rd century B.C., the Greeks ang Rom
: . ans
ith mirrors {0 light torches for religioys

Were k o

wn
| referred '0 hamness solar power
‘ .-ed tool referred to as “burn; , T ‘
nom‘lahze as “burning Mirrorg » hese mirrorg became
‘ a

; ) Chin ST A
. o for the same purpose later - €s¢ civilization documenteq g,
A.D. the

- Later in the 1200
, . s A.D.. an
the Pueblo Native Americans known as the Anagaz; situated themseves , ancestors to
emselves in south-facing
g

des on cliffs to capture the sun’s wa i i
4o rmth during cold winter months.
In the late 1700s and 1800s, researchers and scientists h
A sts had success using sunlight
0 DOWE es. They also
5 ' y harnessed the power of the sun to produce
so]ar.powered steamboats. Ultimately, it’s clear that even thousands of years before th
| S 194
era of solar panels, the concept of manipulating the power of the sun was a common
practice.
The development of solar panel technology was an iterative one that took a
number of contributions from various scientists.Naturally, there is some debate around

they were created and who should be credited for the invention. Some

when exactly
olar cell to French scientist Edmond Becquerel, who

people credit the invention of the s

~ determined light could increase electricity generation when two metal electrodes were

placed into a conducting solution. This breakthrough, defined as the “photovoltaic

effect,” was influential in later PV developments.
e In 1873, Willoughby Smith discovered that selenium had phot
P i potential, leading to William Gray Adams’ and Richard Evans Day’s 1876 disco

hen exposed to sunlight.
arles Frits actually pro

oconductive
very that
| ”l‘?nium creates electricity W R
s A few years later in 1883, Ch duced the first S0
m from selenium wafers — the reason S
iwmn of solar cells

However, solar cells as W

'+ Frits Wi + actual
ome historians credit Frits with the actt

with silicon, pot selentum.

¢ know them today are made

' ' * golar panels !
i some consider the true invention of solar | o (pV) cell at Bell
; lmtovultmc( ‘

alvin F ation of the silicon P
Fuller, and Gerald Pearson’s creation of the

in 1954, Many argue that this event mar

t co
nee of a solar technology tha

t was the first insta
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Jovice for several hours of a day, The fir

ic 0¢ . Cver silic
¢ percent efficiency, less than 3 O so]gp

t fou p Quarter ofwhat mod cell coulq conver

: Sunligllta s in outer space —Some of the entls em ce|g
an arliest uses of re Capable,

gola¥ where solar w sol
pace as used to ar teg
Power Sate]lites. 1 hn()logy Were

.. outer S
. . n
o used a 0y one-watt panel to power its ragiog. D 958, the Vanguarg |
a year the V

anguard |

logy on board, 1964
o I Craft, a gate |
470 watt solar aay. In 1966, NASA Launcheg

lllte ab]
entirely on the world’s € to rup
Orl'li cal rst 0rbiting

or residence —In 1973, the University of Delaware v
aS responsible for

g the first solar building, named

stron Observatory, powered by a one-kilowatt array,

First sol
c()IlStfuCtin
supply of solar thermal and solar PV power.

It wa
use solar panels but instead had solar integrated into the rooftop, similar t
y arto

“S »
olar One.” The System ran on a hybrid

s also the first instance of building integrated photovoltaics (BIPV)
—the

array didn’t
he design for

Achievements in
e a number of breakthroughs with photovoltaic efficiency, improving the

Tesla’s new roof product.

solar conversion efficiency — Between 1957 and 1960, Hoffman

Electronics mad

efficiency record from 8% to 14%.

uth Wales achieved 20% efficiency for silicon cells. In 1999, the
create a

The next major achievement was in 1985 when the

University of So
le Energy Laboratory collaborated with Spectrolabe Inc. to

National Renewab
at record again

solar cell with 33.3% efficiency. The University of South Wales broke th

in2016 when researchers reached 34.5% efficiency.
In 1981, Paul Mac Cready built Solar Challenger, the first

aircraft to run on solar power, and flew it across the English Channel from France t0 the
) 1 reCOl'd
UK. In 1998, the remote-controlled solar airplane «pathfinder” set an altitude

: hed 96,000
after reaching 80,000 feet. NASA broke that record in 2 hen they r€2¢

001 W

. , first zero-

feet with their non-rocket aircraft. In 2016, Bertrand Picoard completed te
e 2, the world’s 1

Solar-powered airplanes —

“missions flight around the world with Solar Impuls
or had solar panels
in 1981, President

removed: n2010, Presidem
5 h - otalled OF the

po
‘ werfu] solar-powered airplane today.

Solar. ot Jimmy

Powered presidencies — In 1979 Preside
OWCVer)

:Z:::ZdRon the White House during his term 85 presi(:GIlt-

frack Oiagan ordered the White House solar panellsar

e Houama requested that solar pane]s and ’a ) -
se. Both were installed during Obamé s first

0
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panels have dropped Substantlally
over the
past

jar p
of $°
o prices for solaf
umer deman
ing to @ 5 cons d that has produced more th fow dec ecades,
o 25 of €8T arly 2016. In 1956, solar panels cost rough] A one million (g,
i\ $300 per watt By 1975

y stallati(ms t $1
P gure h ad dropped to _]115 over $100 a watt.
fi
fhﬁt Today a SOIar
rices have dropped by at least 10 percent ev
. The

solar pan61 p
s largely responsible for the growing populari
arity of solar and

of solar i
.able energy source in today’s world

panel can cost as little as $0.50 a watt. Congid
+ onsider this sin
ce the

nels harness the sun’s enet
e gy to generate usable electricity. At a high

gh ha /
t S

is electrical current is captured by plates and wires

is sent to our home and appliances

sis of the solar energy:
The photon® that reach your solar cells and generate an electric current come

¢ sun. Solar energy 1S formed by the const
clear fusion in the sun
gen atoms) collide an

cess emits @ M

9, Ba
ant nuclear fusion reactions occurring
ch are

n happens when protons (whi
erature and

(plus more

 from th

within the suf Nu
d fuse under extreme temp
assive amount of energy

deep
ially the same a5 hydro
onstantly happening, _ producing over

essent
re to create helium.This pro
sun, this reaction is ©

ms every second.
ature around seven
unts of energy in
and the sull pro

pressu

~ protons), and in the core of the

500 million tons of hydrogen ato
ahrenheit, and is

n million degrees F
the form of electromagnetic radiation

Our sun exists at 2 tempera
duces all types of EMR, cart! carried t0

constantly emitting massive amo
(EMR). EMR exists in many forms,

. carth in the form of photons.
motl on.

In a nutshell, a solar panel works by

m atoms; setting the™ in .

d to capture o this flOW» qumning it into 8
and 18 the

 particles of sunlight

olectricity W0
generatlng This flow of
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‘, lphOtOns knock electrons free fro
- Clect
rons is electricity, and solar panels are desl igne
voltaic © effect

Usabh
le clectric current. This process 1% called theP how fs0
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* fundational chemical and physical Pro°e® behin
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10 Objectives:
( To study the power generation i the go]

( To study how the solar Power ig econg

MY commn,
methods. Pared to th other Conventiona

To study how the solar power gCneratiop,

To study the distribution of the Power ge

Nerate(,
To study the how to insta]] solar pane|g

e T e e e

for house hold Purpose.

to estap]

To study what infrastructure Tequired ish solar
—— panels for hoyse hold

(' To study how the solar POWer is better anq cheap for domestic
use,
11. Methodology:

. What type of land is suitable to construct a solar power plant?

How much area required to construction of a MW (Mega Watt

) capacity solar
power plant?

Is there any particular direction is required to fix a solar panel?
When this solar plant is constructed?

Which company / management are maintaining this plant?

Is this solar power plant is private or government?

How many panels are there in this solar power plant?

How much current (units) will generate in a day and in mouth?
What is cost of production per unit?

10. What is price of sale per unit?

o G0 N o W e

I1. What are the precautions we should take when we are entering to solar power
plant?

12. What is the life time of this solar power plant?

13. What are mostly used in making of solar panels?

lants?
14. What are the advantages and disadvantages of solar power p

ic
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15. Shall we use solar panels to hougego
16. How many panels are requireq for 3 iouses
e

17. What is the cost of one solar panel?

| c Students Date
Name of the Smdents 1 A Ramakaighna e 'Lél'os/z,c 2.

,—'“ Pthv(tu
K Ml\ﬂ“\u n
K. Auu A Lr\

. C’ ."’J\-‘\ '\‘-uh\s\.
Name & Address of the Solar Plant Visited:

‘wt Vo

'\uﬂ “wy

h A

P What vpe of fand s sunab e 1o construct o solar power plant”

Any e l-”'“é‘ Ll"\:‘ha’ we e Land  walich e wep e
"-[’(‘)“ {n HW\.‘B‘-\\,

s much ared requited to construction of a MW {Mega W

"2

) capacey solar power plant?
C-6 Aaxs

Is there any particular direction is required to fix a solar panel?

(7]

1 \ 2 -~ i » \.i' [O‘a{{zx‘{'ﬂg
\?’f}, ¢olny P""ﬂp -waJrg be jv i f‘(““["n wodl

4 When this solar plant is constructed”?

::!, n 26 16
maintasning this plant?

’ : Lot Cnlgopl)
cobve A P

prvate of govemment?

s Which company management are

ING g Yo

6 Is this solaf power plant1s
pyivaie

. ; wer lant?
7 1low many pancls are there i this solar power P

45176%

; mouth’ un

0
o5 A Ele 100
n ’

8 How much¢ m

minimum
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o What it wost of production per um?

in‘ ﬂ’\(\"ﬁ‘ou\q
1 OCe chuht J
Q

10 What ©8 price of sale
aper
6 ! P por  unid

11 What arc the preciul
jons we should
tahe when We are
chlcrin,
B (0 sal
I powee
plant?

pet wt”?

1he hifee time of this solar power pl
ant?

\.r\ lve a o
c by (ou Q&Mﬂ: 1o, 9_5\3@,;_;)

|3 What are mostly used in making of solar pancls?
cls?

<
hﬂg&ﬂQMV@m$5 ﬁggcg
14 What are the d i n @/ ‘ Qh | \
advamages and disadvantages of solar po | } o
wer plaits?

_Advandnged mataal
o 0 Coencte L ;
Eoa g o A
ﬂm%fz fonpanesive o mm}g‘ e'/fo:/\

12 What I8

15 Shsll we use solar pancls 10 houses?

Y.

w many pancls are required for a ho
G5 165 ot onlily dloctied sunfh”
..souup-uwl"f"wm‘5 7"""" g6 aolev 1

20 W

16 1o )
use?

17 What is the cost of on¢

X . ICH)DD

nt Degree
th of | June

out of this

nce of

Konapur:
ce of 25 km from

of giddipet: It was
00 Cr. It is place

panels occupied nearly 50
y this Solar

our college (Govemme

g esta ablis!

in ncmly
ca, The

Jant owned b

12. Overview of NSUPL at
It is situated at 2 distan
College, Medak) towards the route
i(()::cl:[h the expenditur® of nearly |
, only the solar

this
solar power plant i 4 km. Initiall

Jed in the mon
() acres and
acres of ar cn'cumter

a company’

power
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SDI and later it was t
e T g ransferred to ENGL. This company holds th
including this in Telangana state. s the total three plants

From this pl 1
plant nearly 60,000 units minimum and 72000 units maximum power

is producing in a d -
ay and each every unit of power producing from this plant has a sale

1,30,00,000/- (On :
U, (One Crore‘ Thirty Lakh rupees). This plant has a life timer 25 years. By
P ey are supplying power to nearlylocated four villages in RamayampetMandal

of Medak distri .
istrict. This Solar Power Plant was divided into four zones. It has 4 Invertors

and. 4 Transformers. To maintain this Solar Plant one senior engineer, one junior
engineer and a technician is required.
The Solar Plant can be divided into three main parts:

1. Solar panel

2. Inverter

3. Transformer
Solar Panels: In this plant there are 45768 number of solar panel and each solar panel is
constituted by 60 cells. All the cells in the panel are connected in series combination.
Each cell has four PN junction diodes. The cost of solar panel cost is nearly Rs17000/-
and these are made in China. Each solar panel generates 37.7 volts / 9 amps pOwer.
Every solar panel has a life span of 25 years and every year the efficiency of production
of power decreases by 1%. On the day of install, if the efficiency of production is 100%,

after 10 year the production standard will be 80-90%.

Invertor: Invertor is second important segment in Solar Power Plant. There are three

sections which are interconnected with the each other with the communication bar these

sections are:
1. Direct current control,

2. IGBT,

3. Alternating current control box
box was connected with the eight positiv
into AC power.

Direct current control e and negative

terminals of 8 string monitorin
x connecte

g boxes. IGBT convert direct current

d to a charge controllers to flow the current

Alternating current control bo

which was produced.
There is a communicatin

g device such that it indicates the complete information

e is one cooler which prevents the Invertor from heat

regarding the inverter room. Ther

developed.
18
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Transformer: A transf i
ormer in a solar power plant step up the voltage to deliver the

utili 1 1 y

13. How can we setup a rooftop solar system?

In a rooftop solar plant, solar
commercial building. India is in the mdz?:Zt;r;niom;ed i zf 'rCSidential )
of domestic coal has caused a precarious situation ail:J - entled e ?HSIS' SN
and outages. The country recently saw an ener p(')wer S leadlég .
gy deficit of 5% at the national level, with
some states reporting even steeper deficits. The looming power crisis has renewed

attention on alternative power sources.
One such technology is rooftop solar, despite being promising, has remained

cally underutilised in India. There are several benefits of installing a rooftop solar

criti
plant, both for ¢ elp cut

down electricity bills and the

onsumers as well as the government. For instance, they can h

y also align with the govertiment‘s ambitious goal of going

greener.
How does it work?
Solar technologies absorb the Sun’s

radiation and turn it into energy. When the

shines onto asolar panel, the
V) cells in the panel absorb

g in the creation of

sun
photovoltaic (P
the sunlight, helpmn

electric current. A rooftop solar plant refers

to one where the solar panels are mounted on

ial or commercial building.

ons of installing 2

top of a resident

Here are the pros and ¢ - -
Fig 4: Solar technologies absorb the Sun's radiation and tum it into enerEy-

rooftop solar system.

Pros:

1. Cost savings: It is cheaper than the conventional electric supply and government
subsidies also help bring the cost down.
2. Low maintenance charges: Most rooftop solar systems have a life expectancy of
ar cleaning and

ntenance such as regul

up to 25 years and require only basic mai

repairs.
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3. No additional land is required as vacant rooftop space can be utilised for
installing solar panels.

4. Reduction in carbon footprint: Solar is a clean and renewable source of energy

that helps in cutting the emission of greenhouse gases.

Cons:

1. Solar panels are not suitable for every type of roof. For instance, it could be

difficult to set them up on slate or cedar tiles used in old houses.

2. Since solar is a big financial investment, it may not be an ideal choice for young

homeowners who could be moving in the coming years.

How much does it cost?

The cost of setting up a rooftop solar system varies with the quality and price of
the modules and inverters used. On average, the installation of a 1 kW rooftop solar
system could cost between Rs 45,000 and Rs 85,000. Batteries would cost extra if power

is to be stored.

Similarly, the cost for a 5 kW system would fall between Rs 2,25,000 to Rs
3,25,000. Rooftop solar systems are considered lighter on pocket as their cost can usually

be recovered in 5-6 years.
Are there any subsidies?

The central government offers financial support to consumers for installing
" rooftop solar systems. However, the subsidy is only available for residential properties

and not for commercial/industrial establishments. Classification of subsidies is as below:
Up to 3 kW Capacity - 40%
4-10 kW Capacity - 20%
Above 10 kW - No subsidy

In the case of GHS/RWA consumers, there is a subsidy provision of 20% for a
total capacity up to 500 kWp (limited to 10 kWp per house).
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How to apply for a solar rooftop system?

Consumers can apply for a rooftop solar system through the online portal of their

respective DISCOM: https://solarrooftop.gov.in/grid_others/discomPortalLink.

The government has also launched a toll-free helpline number to provide

information about the scheme: 1800-180-3333

14. Conclusions:

The sun provides a very abundant energy that is available to all of us. This energy
from the sun is not completely under used so far. If 4% of the desert areas in the world
arc covered with the solar panels, it would supply the enough electricity to the world.
This resource is not just available to business and major encrgy companics; it is also
available to everyone. Moreover this energy protects the environment clean without
green-house gasses. If we install the solar panels on the roof top of the houses, we can

save electricity bill. Solar panels can be used for the street lights to prevent the energy

losses.
Solar energy has the capacity to provide all of the energy we will ever need. We

have the ability to harvest this energy, but we must invest more money and further

develop and perfect the technology at hand.

Therefore we believe that solar energy is the energy of the future and can solve

all of our energy demands including eliminating the pollution caused by other forms of
electricity generation.

Solar power generation is the most environment friendly form of energy

generation and it depends on the radiation of sun. We learned that if we put solar panels

to things that use electricity we would waste less electricity and we wouldn't contaminate

the world.
Although sefting up of solar cnergy powercec
saves energy which helps sustainability of the environment.

{ system is costly during

establishment even though it

In long term, it reduces cost as well.
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ABSTRACT

The electronic water level alarm gives the information about the Jeye] of the wat
ater

~ Jevel of the water tank if the water tank is full or the water tank is empty, Hence, any person can

dentlfy the level of water. By using the liquid level sensor W€ can measure the leve] of water in
% , ' the water tank the drinking water crisis in India is reaching alarming proportions, It might very
~ soon attain the nature of global crisis. Hence, it is of €xtreme importance to preserve water. In
:'home based water tank, the one problem is very common to us that the control of water leve] of
: : 6’;/efhead tank, as a result the wastage of water is increasing day by day. But we all know water is
very precious to us. This problem can be controlled by a simple electronic circuit consists with
i g;,me cheap electronic components, that circuit is called ‘Water Level Indicator’. The operation of
5 vv;rater level controller works upon the fact that water conducts electricity. So water can be used to
open or close a circuit. As the water level rises or falls, different circuits in the controller send
different signals. These signals are used to switch ON or switch OFF the motor pump as per our
-;":*:riei;quirements- Water Level Indicator is a simple low cost circuit. First we introduced this circuit
from the web. There the circuit is made with various components like transistors, Resistors, Leds

. ﬂ h h h 1 1 1 isto an(l after we calculate
B d A \%% dlS USSCd at how to make the circuit w1thout transistors
all etc. €1 (& C t

’ is circui last we got a
. that t the result, beside we got help from our lecturer about this circuit. At la g
- that we go !

i to make the circuit and
siinple circuit with transistor and it shows result. We use the transistors

L. i seen those are very critical
7"=“'Céllsy installation to all. The other liquid control circuits, which we have

. than this circuit.
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1. Introduction:
Water level indicator is a device which is used to measure the level of wat
€r or any

other conductive liquid in container by following a very simple circuit. This device can b
y e

implemented along with including the water level. It will also give you an alarm when the

tank becomes full.

This device works simply by closing the circuit with the conductivity of liquid. When
the container is empty, the circuit will be open hence the resistor implemented will make the
switch open and hence LED will go off. Similarly when liquid will comes up to the first

installed probe it will close the circuit between base probe and first probe. So the Led will

glow on indicating water level.

Nowadays all the households/owners are storing the water in overhead tanks by using

the pumps. When the water is stored in the tank, no one can identify the water level and also

no one can know when it will be full. Hence there is overflow of water in the tank then there

is wastage of energy & water. To resolve this type of problems Four LED water level

indicator with alarm is used, which helps in indicates the level of water in overhead tanks.

The cost of this water level alarm circuit is low and it is useful for overhead water tanks,

swimming pool boilers etc. They are also used in factories, chemical plants and electrical

substations and also in other liquid storage system.

Water level indicator system gives you 2 clear view of current water level in your
tank. Our LED based interface is simple and requres bo extra training for the maintenance
els, the staff can

staff/watchmen. With brightly lit LEDs glowing automatically for water lev

e. Once you have the water level indicator from

turn the water pump ON and OFF on tim

Perfect Control Svstems vou will never waste a drop of precious water agai.
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5. Benefits of water level indicators:

& Easy to install

. Very little maintenance

& Compact design
. Automatic water level indicators ensure no overflows or :
running of dry
pumps

+» Saves money by using less water and electricity

Can help avoid seepage of walls and roofs due to tanks overflowing
& Automatic save you can save manual labor time

» Consumes very little energy, perfect for continuous operation

Shows incitation of water levels in any type of tank

3. Objectives:

The Main objectives of the study project are

1. Learn the working of a water indicator.

2. Understanding of the components use and working.

3. Performing labs in putting circuits together and troubleshooting.

4. To know the water level in overhead tank or water bodies.

5. To assess the functionality of 1C4066, Diodes, Resistors

4. Methodology:

nk: low but not empty, half

The circuit is designed to indicate three levels of water stored in the {2
tion

no water in the tank, all the LEDs are off as an indica

and full but not overflowing. When there is
the Red LED
hen water level increa or, the

ank. AS the water leve

. S

will glow indicating that there is water within the t
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 eaches half 0 tank, Yellow LED will glow. When the water in the tank rises to fy]
S o 2 . . . ° 1 1 1 i
s Jdeby the buzzer as an indication that the tank is full. ki
- m
Using different electronic components an electronics circuit is constructed and inst lled
installed in
e overhead water tank on the college building. For this project the following apparatu
S arev
 required:
1. 6V power Supply
2. LEDS

3. 180 K'Q resistors

4. 330°Q resistors

5. 2.2 KQ resistors

6. Switch - IC DC 4066
7. BC 148 transistor

8. Breadboard

9. SPST ON/OFF Switch
10. Piezoelectric Buzzer

11. Connecting Wires.
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Plezoelectie
=

SPST (ordaf) swich

1K

BC148

[ndicator
Fio 1: Circuit diagram of Watet Level
ig. 1: Cir
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cuit is very usefu i

circuit ry 1 for automatic controlling of waer 1

evel whj i
- hile filling e
he water layer crosses the particular level which is predefined

Ined, the corre i
spond
D glows. o
this circuit can be used as indication of knowing the current

e figure shows connection diagram of 406611C.

;;Electrode connected in the output should be dropped in the container,

"'jnput of each electrode is connected to each switch of IC.

ere is one common electrode switch continuously emits 9v Volt DC power.

‘water is conductor of electricity, the respective electrode captures the power voltage
e filling the container with water.

causes the control input of each switch to go high as water fills which in tens

itches particular LED’s to ground.

the water reaches it top most position in transistor, switches, the buzzer indicating that

container is full.

escription of components used in circuit:

itch - IC CD 4066
issi Itiplexin,
The CD4066 is a quad bilateral switch intended for the transmission or multip exing
i i t over the full
logue or digital signals. The ON- state resistance is relatively constan

d input range.
; & ntrols. Both

ith i t co
eral switches; each with independen

CD4066 device consists of 4 bilat

multaneously by the control signal.

© ¥ and n Devices in a given switch ba
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CD4066 is called as a bilatera] Switch becayse it can be g
Perated forward of rev
€rse

e her side 0 itch can !
- £ the sw be used as the nput. So current can flow j
. In one direction and

f"-"‘"(‘;{h’er direction depending on the side is input.

i ic Type
| Logic Typ Analogue
i Function Family

Bilateral switch

Description Quad bilateral

Pins 14

Pill Diagram:

GND
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FlrSt fo power the 4066, we connect vs, of POwer to Vdd_ n;
e »PIn 14 &

o, Pin 7 to ground this established sufficient POWer to the ch; We connect the ground pin
.G Chip,

1
switch:

N switch is a device for changing the course (or flow) of
circuit,

» The prototyplcal model is a mechanical device (For example Raj]

1 road Switch) which
can be disconnected from one course and connected to anoth

er;
& The term “Switch” typically refers to electrical powe
I or electronic teleco icati

| mmunication
circuit.
& In applications where multiple switching options are required (e.g. a telephone Servic )
- ' ' e ’
mechanical switches have long been replaced by electronic variants which can be
intelligently controlled and automated.
4 The Switch is referred as ‘gate’ when abstracted to mathematical form. In the
. philosophy of Logic, operational arguments are represented as logic gates.

& The use of electronic gates to function as a system of logical gates is the fundamental

* basis for the computer — i.e. a computer is a system of electronic switches which

function as a logical gates.

Light Emitting Diode (LED):
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v -Conduc
tor materja]
colouring of the package( Plastic Body) » 0L by the
11 colours are available i
3 LEDs of a In uncoloured ack )
lear (often describ packages which may be defused
(Milky) or clear (often described as water clear), T
). The coloureq Packages are also
available as defused or transparent.

4. A light Emitting Diode is a semi-conductor diode that emits in coherent narrov

W
spectrum light. When electrically biased in the forward direction of p-n junction

5. This effect is form of electroluminescence.

An LED is usually a small area source, often with extra optics added to the chip that
shapes it radiation pattern.

6. The Colour of emitted light depends on the composition and condition of the
semiconducting material used, and can be infrared, visible or near ultraviolet. An
LED can be used as a regular household light source.

Working of LED:

> Like a normal diode, an LED consists of A Epoxy lens/case
a chip of semiconducting material Wire bond
. L. .. Reflective cavity
impregnated or doped, with impurities t© Semiconductor die
Create a p-n junction.

> As in other diodes, current flows easily = = Anvi } Leadframe

. Post
from the P side or anode to the n-side °F / B
cathode but not in the reverse direction- B Flat Spot
> _ ;
Charge carriers - electrons and holes I —
flow into the junction from electrodes d T ] cathode
" g no e
With different voltages. A

sailable in red, Blue 0]
EDs are aval s » Jrange, Amber
‘ > Yellow Gre
L L cn

and e
\White LEDs are much more expensive thap, the other ¢} White. Blue ang

The colour of an LED is determined by the sem;j
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encrgy of the materials forming the P-n junctiop

3 silicon or germanium diodes, the electrons ang holes ¢ b
€Combined by a
| ) | non-
adioactive transition which produces no optical emissjop, because th
y use these are indirect
vand gap materials. The materials used for an LED haye , direct b
€Ct band gap with

energies corresponding to near infrared, visible of hear ultra violet light
» LED development begins with infrared and req devices, with gallium arsenid
s C.

» Advances In materials science have made possible the production of devices with ever

shorter wavelengths, producing light in variety of colours.

» LEDs are usually built on an n-type substrate, with an electrode attached to the p type

layer deposited on its surface.
» P type sub straits, while less common, occur as well. Many Commercial LEDs,
especially GaN/InGaN, are also use sapphire substrate.

» Substrate that are transparent to the emitted wavelength, and backed by a reflective

layer, Increase the LED efficiency.

> The refractive index of the package materials should match the index of

i : in to the
Sémiconductor, otherwise produced light gets partially reflected back n fo

i i itional heat, thus
Semiconductor, where it may be absorbed and turned into additi

lowering the efficiency.

urface of the package. If the LEDs 1s

This type of reflection also occurs at the s .
.. s glass fibre or air.
*Pled to a medium with different refractive index such 458 in almost all
: oter h.l , SO in almos

. edium.
Caseg the LED is Coupled into a much lower index m
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perpendicularly, at which angle the reflection is Minimizeq

S An anti-reflection coating may be added as well,

The Package may be cheap plastic, which may be coloured. but this is only f
e 5 is only for

emitted g

 '} P-n junction diode Explanation:

1. P-Region-
] o Holes are the majority charge carriers in the p- region and electrons are

minority charge carriers.

o Conductivity takes place due t0 holes from the p—region diffuses into the n

region and combines with free electrons in the n region. |
i the battery. b
o Holes are being released from the Anode terminal of Pj

~ 2.1-Region-

arriers in the n- region and holes are

l. Electrons are the majority charge ©

minority charge carriers.\

trons fr
2. Conductivity takes place due to €lec |
in the P reglon.

) les
region and combines with free ho
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p-n Junction Forward Bias

is connected to n region.

'I‘h O CS ul tlle p g I C fi 0]11 tlle pOSltl V(: l

and drift towards the junction

o The holes in the n region are repelled from the negative term:
erminal of the batte
Ty

and drift towards the junction

o These electrons and holes recombj ;
ne at the junction and
cause moment of
charge carriers in depletion region.
Due to this recombination current is being generated which can be measured
by mille ammeter.

PN-junction

Ip = Imax

N-region ‘ P-region R

T
=

depletion layer
-

Forward Biasing Voitage

tive terminal

P-N i : jas: )
N junction Reverse bias ed to n region and nega

.« connect
e Positive terminal of the pattery 15 €©

is connected to p region-
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Majority carriers are drawn away from the junction and depletion region gets

widen and the barrier potential increases,

e Conductivity takes place due to minority charge carriers. So less current is

being generated in reverse bias condition.

PN-junction
N-region ‘ P-region
T ! e R 1=0
| Nt
| + : +|—- +
| daet A
7 | + +
Iwider deple!ionl . "
|  layer | ° ’I -
+ {= _ l" - ~
Reverse Biasing Voltage

Resistor: Resistors "Resist" the flow of electrical current. The higher the value of resistance

. : i
(measured in ohms) the lower the current will be. Resistance is the property of a componen

i voltage across the
which restricts the flow of electric current. Energy 13 used up as the g

component drives the current.

1K ohum resistor
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Transistor:

e A transistor is a semi-conductor device, commonly used as an amplifier or an
electrically controlled switch.
e The transistor is the fundamental building block of the circuitry computers, cellular

phones and all other modern electronics.

e Because of its fast response and accuracy, the transistor is used in wide variety of

digital and analogue functions, including amplification, switching, Voltage regulation,

signal modulation and oscillators.
kaged individually or as part 0

mall area.

: f an integrated circuit, some with
* Transistor may be pac

over a billion transistors in a Very $

Transistor has three regions:

(Holes/Electrons) and is heavily doped region so

e carriers
1. Emitter- It Supplies charg ¢ injected in 0 base.

anb
that large number of charge carriers €

se this is lightly doped and very thin

- ba
. ¢or is called .
o o flow into collector without

2, - i tion of transl L
Base — the middle sec injected 10 toitt

jers
and allows most of the charge carrl

getting neutralised.
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Importance:

¢ The transistor is considered by many to be the greatest invention of the twentieth century

& If the key active component in practically modern electronics.

& Its importance in today’s society rests on its ability to be mass produced using a highly

automated process (fabrication) that achieves varnishing low per transistor costs

n as discrete) transistors are still used, the vast

0/
0‘0

Although billions of individual (know.

cuits (Often abbreviated as IC and also microchips

majority produced are in integrated cir

esistors, capacitors and other electronic components

or simply chips) along with diodes, T
to produce complete electronic circuit.
y transistors wherea

FETs) [1]-

s an advance microprocessor as of

%+ A logic gate consists of about twent
n transistors (MOS

y have made it a universal device for

2006 can use as many as 1.7 billio

oy 12 fohilit

% The transistors low cost, flexibility and reliabill
ital computing:

non-mechanical tasks, such as dig
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B . -

ecause of the low cost of transistors and hence digital computers, there is a trend to
digitalize information.

e s .
With digital computers offering the ability to quickly find, sort and process digital

information, more and more effort has been put into making information digital.

¢,
%

As a result, much media data is delivered in digital form, finally being converted and

presented in analogue form to the user.

% Areas mnfluenced by the digital revolution include television, radio and newspapers.

Piezo Electric Buzzer:

e Piezoelectric ceramic buzzer element has a
simple structure in which piezoelectric element is
glued to vibration place.

e When altenating voltage is applied to

piezoceramic element, the element expands or

shrinks diametrically
e This characteristic is utilized to make a vibration

plated bend to generate sounds.

6. Applications:

ndicator is used in Hotels, homes, apartments, commercial complex

1. The water level i

and in factories.

7 We can also measure the fuel level in motor vehicles.

_  ttr um man control the water level safely and easily.
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7. Advantages:

. The water level indicator
I, The water level indicators are low cost in market

2. Any person can identif
Y person can identify the water level casily by hearing the beep sound

3. By using this we can control the water level safely and casily,

4. By using it we can save the Power
5. We can save the money

6. Itis an Automatic working device

8. Future Scope of this project:

The basic need of human being is water and it is one of the most important necessary
for all living beings. But unfortunately a huge amount of water is being wasted by

uncontrolled use and due to our negligence some other automated water level monitoring

system is also offered so far but most of methods has some shortness in practice. We tried to

overcome these problems and completed an efficient 4 LED Water level indicators with

alarm. Main intension of this research work to establish a flexible, economical & Easy

configurable system which can solve water losing problems. These could have a substandard

efficient management of water.

benefit from this research work for
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Required information is obtained from the following websites:
https://www. scribd.com

https://www.electronicsforyou.com
https://www.wikipedia.org

https://www.engineersgarrage.com
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ABSTRACT:

Electrical energy can be harvested from the living plants as a new potential
renewable energy source. Characterization of the electrical signal is needed
to enable an optimum energy harvesting setup condition. In the present
paper, an investigation is conducted to analyze the characteristic of Aloe
Barbadensis Miller (Aloe Vera) leaves in terms of electrical energy
generation under specific experimental setups. The experimental results
show that 870.55uW electrical power can be harvested from the Aloe Vera
with 15 pairs of electrodes and this energy is capable to be stored in a
capacitor. This energy has a high potential to be used to power up a low
power consumption device.

INTRODUCTION:

Advancement of technology in the 21 century has created a series of low
power consumption and smaller size consumer electronics. This
phenomenon had opened up the opportunity for the development of energy
harvesting technique from low power energy sources. This research would
like to introduce the usage of living plants as another new renewable
energy source to harvest micro-energy. Photosynthesis is a process used by
plants to synthesize carbohydrate molecules from carbon dioxide and
water via the usage of light energy, normally from the sun. This process
will cause the transport of electrons inside the plants, which creates a
potential difference between the leaves and roots under exposure of light.

OBJECTIVES:

The objective of the present project is to investigate the characteristics of
the Aloe Vera plant as a potential energy source and to determine its
optimum setup to harvest a higher amount of energy from the plant.




APPARATUS USED:

Alovera plant
Copper plates
Zinc plates
Connecting wires
Multimeter
Timer

Graph sheets

© N Uk WDNPRE

Patch cords

CONCLUSION:

It is concluded that the Aloe Vera plant can generate electrical energy,
which can be potentially useful to power up ultra-low power consumption
devices. As compared to other living plants used in other researches to
harvest energy, Aloe Vera has been observed to generate the highest
magnitude of voltage and current. This energy can be stored in a capacitor.
From the results of the experiments, it is observed that copper as the
cathode electrode and zinc as the anode electrode is the best combination to
generate maximum voltage and current

FUTURE SCOPE:

Hence, from this research, it is proven that electrical energy can be tapped
from Aloe Vera leaves and it can be optimized to meet the desired voltage
and current value via various experiment setups. This green energy, which
can be stored in a capacitor, can be potentially used to power up ultra-low
power devices such as remote sensors where energy is scarce in remote
areas in future works.



https://journals.plos.org/plosone/article/figure/image?size=medium&id=info:doi/10.1371/journal.pone.0218758.g005

