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Abstract— Demand for energy is increasing with respect of
time and to fulfil the required demands we must have to focus
towards the utilization of non-conventional sources of
energy. Solar Energy is the best alternatives among all the
other energy sources as it is easiest, cleanest, non-polluting,
eco-friendly and cheapest as compare to the other sources.
The paper detailed Solar Tree that produces large amount of
energy by occupying very small area. Poly-crystalline Photo-
Voltaic panels mounted on tall pole which directly converts
solar energy in to electrical energy on the principle of photo
voltaic effect.
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. INTRODUCTION

As we know trees are present in our nature and they produces
their own food by the process of photosynthesis and by this
process they are indirectly providing food to the humans also
because we are depending on them for our livelihood directly.
Similarly Solar Tree is a tree in which is made up of stems
and solar panels where the stems connected acts as the
branches of the tree and the solar panels are like the leaves
just like Green leaves produces food materials for human
beings in the same way these leaves are producing electricity
for the society. India is a very highly populated country, so
we should take the advantages of such energy sources which
require very less space to produce energy efficiently Thus
solar tree would be the perfect example for the production of
energy. In order to improve the output of these panels trackers
are being implemented, which will increase the efficiency of
panels.

Il. WHAT IS SOLAR TREE?

A solar tree can be describe as a decorative means of
producing electricity by using multiple numbers of solar cells
and arranging them in such a way that it will appear very
much similar with a tree or a solar tree is an artificial tree with
Photo voltaic cells arranged to form the tree shape. Here Tree
Stands For:-
T=TREE GENERATING
R=RENEWABLE
E=ENERGY
E=ELECTRICITY

Sunlight based trees are adaptable and pivot to
confront the sun and produce most extreme conceivable
measure of vitality utilizing a strategy called "spiralling
Phyllataxy". It turns in such a way, that even the lower most
boards will get abundant sun oriented vitality. Sun based
Trees are viable for catching vitality from daylight and
produces electrical vitality simply like plants do in our
inclination.

A. Components of Solar Tree

The solar tree has following parts:
— The Solar Panel

— Long Tower
— LEDs

— Batteries

— Stems

— Motor

— Actuator

— Arduino

— LDR sensor

B. Why We Call It as Solar Tree

Trees produce their sustenance by Photosynthesis. In
photosynthesis Trees gathers sun vitality and the water from
soil at the day time and set up their sustenance. Along these
lines they are giving sustenance to the human culture in a
roundabout way as we rely upon the green plants for our
nourishment. The working of sunlight based tree can be
comprehend by the case of a basic tree where the sun based
board acts like leaves and stems associated goes about as the
parts of the tree .The boards of sun powered tree are
delivering vitality for our general public simply like green
leaves produces sustenance for individuals, that is the reason
we call it as a sun based tree or Solar Tree.

I11. NEED FOR A SUN TRACKING SYSTEM

In remote zones the sun fills in as a least expensive source
which can create power on the grounds that as opposed to
utilizing pressure driven generators sun based cells can be
utilized to deliver power. While the yield of the sun oriented
cells relies on the force of daylight and the point of rate. It
implies so as to get most extreme effectiveness; the sun
oriented boards ought to be set before sun amid the entire day.
Yet, because of turn of earth those boards can't keep up their
position dependably before sun. This issue results in decline
of its proficiency. In this manner so as to get steady yield, a
computerized framework is required which ought to be fit for
pivoting the sunlight based board continually. In the event
that the sun gets undetectable for example in shady climate,
at that point without following the sun the ASTS continues
turning the sun oriented board inverse way to the revolution
of earth. Be that as it may, its speed of pivot is same as that
of earth's revolution. Because of this property when after
some time for example 30 minutes when the sun again gets
obvious, the sun oriented board is actually before sun. Hence
the following framework improves the effectiveness of
sunlight based boards in the middle of 15-17% to 30-35 %.
Pivot and interpretation developments are the duty of the
seasons, the progression of days and evenings and the
temperature contrasts far and wide. Sun powered radiation
relies upon the developments of the earth and it changes its
hub relying on the scope and the time.
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Sun’s position, directly affects the angle of
incidence of the sunrays on earth, and we can determine and
calculate it by using the elevation and azimuth angles.

IV. WORKING PRINCIPLE OF SOLAR TREE

Photovoltaic modules, usually called sun oriented boards, are
the key segments which are utilized to change over daylight
into power. Sun based boards are comprised of
semiconductors that are fundamentally the same as those used
to make incorporated circuits for electronic hardware. The
most widely recognized kind of semiconductor working in
these days is made of silicon gem. Silicon precious stones are
covered by n-type and p-type layers, stacked upon of one
another. Light striking the precious stones prompts the
"photovoltaic impact,” which creates power. The power
delivered by the yield of sunlight based boards is in direct
current (DC) structure and it tends to be utilized promptly or
put away in a battery and for utilizing this yield in our homes
we need to require an inverter which will exchange the
immediate current into the rotating current or the other way
around. So as to shape a p-n intersection we should
mastermind the p and n type intersection by one another so
then the p-type pulls in the valence electron from the n-type
to settle itself. At the point when light achieves the p-n
intersection, the light photons can without much of a stretch
enter in the intersection, through exceptionally dainty p-type
layer. The light vitality, as photons, supplies vitality to the
intersection to create various electron-gap sets. The episode
light breaks the warm balance state of the intersection. The
free electrons in the exhaustion area will rapidly hop to the n-
type side of the intersection. Correspondingly, the gaps in the
consumption area will rapidly bounce towards the p-type side
of the intersection. Once, the free electrons go to the n-type
side then they can't return to the intersection as a result of
boundary capability of the intersection. Likewise, the gaps
once go to the p-type side can't further cross the intersection
in view of same hindrance capability of the intersection. In
the outcome centralization of electrons winds up higher in
one side, for example n-type side of the intersection and the

grouping of gaps turns out to be more in p-type side of the
intersection, for example the p-type side of the intersection,
the p-n intersection will carry on like a little battery cell
because of it the voltage is set up which is known as
photograph voltage.

A. |-V Characteristics of a Photovoltaic Cell

Solar Cell 1-V Characteristics Curves are basically a
graphical representation of the operation of a solar cell or
module summarising the relationship between the current and
voltage at the existing conditions of irradiance and
temperature. 1-V curves provide the information required to
configure a solar system so that it can operate as close to its
optimal peak power point (MPP) as possible.
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The above graph shows the current-voltage (I-V)
characteristics of a typical silicon PV cell operating under
normal conditions. The power delivered by a solar cell is the
product of current and voltage (I x V). If the multiplication is
done, point for point, for all voltages from short-circuit to
open-circuit conditions, the power curve above is obtained for
a given radiation level.
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B. Materials Used in Solar Cell

The materials which are used for this purpose must have band
gap close to 1.5ev. Commonly used materials are-

1) Silicon.

2) GaAs.

3) CdTe.

4) CulnSe

V. HOWIT IS BETTER THAN OTHER SOURCES

Sun powered power plants produce power by concentrating
sun based vitality and utilizing it to warm liquids which
produce clean, non-contaminating steam to control
generators as in coal plants, turbines in these generators
produce power. Sun based vitality represents less than 1% of
the power created. This is because of areas where sun oriented
plants can't be set in view of conflicting daylight or in light of
its poor execution consequently by utilizing following
tacking framework in those locales we can without much of a
stretch conquer every one of the impediments and acquire the
greatest conceivable yield; though there are different
constraints with the other wellspring of energies, for example,
—  Turbines controlled through the consuming of coal and

different powers and causes contamination and
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environmental changes. They are likewise limited assets
i.e. meaning once consumed they can't be supplanted.

—  The water utilized in hydroelectric plants is inexhaustible
in view of characteristic precipitation; however, these
plants must be found where there is sufficient water to
control the turbines.

— For the wind-powered turbines is needed to be located in
areas with there is appropriate weather conditions are
present.

The Graph here shows the practical difference in the
output of both the system i.e. Solar Tree and traditional Solar
system.
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VI. FUTURE SCOPE IN INDIA

In the creating nations like India, sun oriented and control
vitality is a developing requirement for the advancement of
the nation. As power lack is proceeds and is a basic issue that
has quieted mechanical development, and back-up age is
ending up progressively costly as for time. Powerful majors
have been taken and now sun based vitality in India has
turned into the quickly developing industry in everywhere
throughout the world. A great deal of International gear
sellers are giving more consideration to the Indian market and
are creating explicit valuing and item techniques for Indian
market. India is positioned as number one in sun oriented
power generation per watt introduced, with an insolation of
1700 to 1900 kilowatt hours for each kilowatt crest
(KWh/KWp). India's first sun based power venture (with a
limit of 5 MW) was enrolled under the Clean Development
Mechanism. The undertaking is in Sivagangai Village,
Sivaganga region, Tamil Nadu. India saw an unexpected
ascent being used of sun based power. On-going inquires
about state that soon the development will go more than 3,000
MW every year and is set to increment yet further. The
Charanka Solar Park, at 214 MW the biggest on the planet,
alongside a sum of 605 MW in Gujarat, speaking to 2/3 of
India's introduced photovoltaics. Huge sun oriented parks
have likewise been declared in the territory of Rajasthan The
quick development in organization of sunlight based power is
recorded and refreshed month to month on the Indian
Government's Ministry of New and Renewable Energy site
since India is a tropical nation that is the reason it has almost
around 300 clear and radiant days in a year. The sun powered
vitality accessible in a year surpasses the conceivable vitality
yield of all petroleum product vitality holds in India. With
scaled down expenses and improved innovations, the sunlight

based vitality guarantees the marked down power charges,
expands nations' vitality security through dependence on an
indigenous, limitless assets, upgraded manageability,
discounted contamination, bring down the expenses of
moderating an unnatural weather change, and keeps
petroleum derivative costs lower than something else. It is
condition cordial and any one can utilize it. The points of
interest are worldwide. Subsequently the extra expenses of
the motivations for early sending ought to be considered.
They should be carefully spent and should be broadly shared.

VII. ADVANTAGES OF SOLAR TREE

— Solar control is without contamination and makes no
ozone harming substances be radiated after
establishment.

— Reduced reliance on remote oil and petroleum products.

— Renewable clean power that is accessible each day of the
year, even shady days produce some power.

— Return on speculation dissimilar to paying for service
bills.

— Virtually no upkeep as sun powered boards last more
than 30 years.

—  Creates occupations by utilizing sun based board makers,
sun oriented installers, and so on and thusly helps the
economy.

— Ability to live network free if all power created gives
enough to the home/building.

— Use batteries to store additional power for use during the
evening.

— Solar can be utilized to warm water, control homes and
building, even power vehicles.

— Solar can be used to heat water, power homes and
building, even power cars.

—  Safer than customary electric flow.

— Efficiency is continually improving so a similar size sun
oriented that is accessible today will turn out to be
progressively effective tomorrow.

— Aesthetics are improving making the sun based
increasingly adaptable contrasted with more seasoned
models; for example printing, adaptable, sun powered
shingles, and so forth.

— Federal gifts, charge motivators, and discount programs
are accessible to help with introductory expenses.

VIIlI. CONCLUSION

To satisfy the expanding vitality request of the general
population, sparing of land, the sun oriented tree idea is
fruitful one and ought to be executed in India to give power
without the issue of intensity cut and the additional vitality
can be given to the framework. India as the second biggest
nation of the world in the expanding request of the vitality
and endeavour to discover a route from which productive and
plentiful wellspring of vitality taxi be accessible.
Additionally sun powered botanic trees is a nonconventional
source having numerous favourable circumstances of
creating power when contrasted with different sources. It is
subsequently the obligation on the shoulders of the
adolescents of the earth to think astutely and take the correct
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choice. Everybody should begin as a person to co-work with
the legislature to make life ideal for humankind.
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