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Abstract— Sun is been emitting very large amount of energy 

on earth daily and yet it is been not properly used. In our 

country, low level of information about the solar energy and 

how it is been utilised in various places and works. We can 

use solar panel in various ways and places and types. We are 

developing the solar trees, which is very beneficial about 

rising awareness about solar energy. It is largely used in an 

other countries, like european, etc. and the recently, it is 

been projected in our country. 
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I. INTRODUCTION 

Renewable energy is like a socially defined category of 

energy sources. The renewable energy is generally defined 

as, the energy that comes from resources which are 

continuously used on a human timescale such as sunlight, 

waves, wind, tides. Renewable technologies are also suited 

where energy is often crucial in social development. In this, 

the solar tree will be so useful. The solar tree represents a 

metal construction that exactly similar as real tree. The solar 

panels are fixed on top of its “Branches”. Using this sunlight 

energy, solar panels produce electric energy which is then 

used for charging batteries of cell phones, laptops, and for 

street lighting system, etc. Solar technology are has two 

parts. It will be characterized as either a passive solar or 

active solar depending upon the way they capture .And in 

the passive solar technologies include orienting a building to 

the sun. 

A. What is a Solar Tree? 

This will be look like a tree and the leaves is like a panels . 

A solar tree is a decorative means of producing solar energy 

and also electricity.It uses multiple no .of solar panels, 

which forms the shape of tree. The panels are arranged in a 

tree fashion in a tall tower/pole. 

Tree stands for  

T=Tree Generating 

R=Renewable 

E=Energy,   and 

E=Electricity  

B. Spiralling phyllataxy 

It is a technique used in designing of solar tree. It provides 

the way to help the lower panel from the shadow of upper 

ones, so that it can track maximum power from sun. This 

technology is used to improve the efficiency of the plant. 

 

C. About Solar Cell 

The solar cell (photovoltaic cell or photoelectric cell) is a 

electrical device, which is in a solid state and this device can 

converts the light energy into directly electricity by the 

photovoltaic effect. The energy of light is transmitted by 

photons-small packets or quantum of light. Electrical energy 

is stored in electromagnetic fields, which in turn can make a 

current of electrons flow. 

For making the solar modules, there is a assemblies 

of solar cells is used to capture the energy from sunlight. 

When multiple modules are assembled together (such as 

prior to installation on a pole-mounted tracker system), the 

resulting integrated group of modules all oriented in one 

plane is referred as a solar panel. The example of solar 

energy is which the electrical energy generated from solar 

modules. Producing electricity from the light from practical 

application of photovoltaic cells, the photovoltaic is the field 

of technology and related to the research, though it is often 

used specifically to refer the generation of electricity from 

the sunlight, then cells are described as photovoltaic cells. 

This will used for the detecting light purpose or other 

electromagnetic radiation near the visible range.  

 

II. WORKING PRINCIPLE 

A. How Solar Cell Works? 

Solar cells are works on the principle of photoelectric effect, 

and these solar cells is largely made from the crystalline 

silicon and this semiconductor is exihibits. In this, the 

silicon in its purest form intrinsic silicon is doped with a 

dopant impurity to yield extrinsic silicon of desired 

characteristics (P-type or N-type silicon). Its result in the 

formation of potential barrier is takes place when the P-type 

and N-type silicon combines.  

Working of Solar cells can thus be based on two 

crystalline structure they are as follows:- 

 Intrinsic Silicon 

 Extrinsic Silicon 
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1) Pure Silicon (Intrinsic) Crystalline Structure: 

The silicon has the some special chemical properties. 

Specially when it is in a crystalline form. The atom from the 

silicon has the 14 electrons, and they are arranged in 

different shells. In this, the first two shells which hold two 

and eight electrons respectively. The silicon atom wills 

always looking for the new ways to fill up its last shell and 

for doing this; it will share the electrons with four nearby 

atoms. It is like a each atom holds its neighbours except that 

in this case, each atom has four hands joins with the four 

neighbours. Like this it forms the crystalline structure. In all 

this process, that there is a one problem, and that is a pure 

crystalline silicon is a poor conductor of electricity because 

of the none of its electrons are free to move. The electrons in 

more optimum conductors like a copper. 

 

B. Impurity Silicon (Extrinsic) P-type and N-type 

1) Semiconductors:- 

The impurity atoms are purposefully mixed in with the 

silicon atoms, by the extrinsic silicon in a solar cell, and it 

maybe one for each and every million silicon atoms. The 

phosphorous has five electrons in its outer shell. As compare 

to the pure silicon, the N-type doped silicon is a much better 

conductor. The other part of a typical solar cell is doped 

with the element born, and has the only three electrons in its 

outer shell instead of four electrons, to become P-type 

silicon. 

C. Formation of Potential Barrier and Photoelectric Effect 

When the N-type and P-type silicon come into contact then 

the electric field is formed. And then, the free electrons from 

the N side contains with the holes of the P side. At the 

junction, electrons and holes combines and forms a barrier 

and making it harder and harder for the N side to cross over 

to the P side. It is also called as potential barrier. Eventually, 

the equilibrium state is reached and an electric field 

separating the two sides is set up. That this electric field acts 

as a diode allowing and even pushing electrons to flow from 

the P side to the N side. But not allow them to flow back. It 

is like a electrons can easily go P side to the N side, but 

can’t comeback to the P side. When light hits solar cell in 

the form of photons, its energy breaks apart electron hole 

pair. This will also known as photovoltaic effect. The each 

and every photon with enough energy will normally free 

exactly one electron, resulting in a free hole as well. 

Exactly, if it happens close enough to the electric field, the 

field will send the electrons to the N side and the hole to the 

P side. The external current path is provided, then electrons 

will flows through the path to the P side to combine with the 

holes that the electric field sent there, for the purpose of 

doing work for us along the way. The flow of electrons 

provides the current and the cells electricfield causes a 

voltage.   

At the end, there is to install something that will 

protect the cell and the whole solar system from the external 

elements or any external damages often a glass cover plate. 

 

III. CONSTRUCTION & WORKING  

The solar tree consists of some important parts in its design. 

They are as follows: 

 Solar Panels 

 Inverter 

 Battery 

 Charge Controller 

A. Solar Panels 

The solar cells is also known as photovoltaic cells, and this 

solar cells is contained at solar panels. These photovoltaic 

cells converters the energy is come from the sun into the 

electricity. In panels there is contain metal conductor strips 

and antireflecting coating. And the mostly solar cells are 

made from the some form of silicon. The work like wiring 

and hardware that we required to attach panels to the roof 

are also part of your entire solar system. Each solar panel 

has its rated value by its dc output power under the standard 

test conditions (STC), its ranges is between 100 to 365 

watts. They are required for the module is determines from 

the efficiency of a module and it will give the same rated 

output. The single solar panel or module can produce only a 

limited amount of power. So, mostly for installation that 

contain multiple modules. A photovoltaic system typically 

includes an array of photovoltaic modules, like an inverter, a 

battery pack for storage, interconnection wiring and 

optionally a solar tracking mechanism. The photovoltaic 

cells used light energy which is came from the sun to 

generate electricity through the photovoltaic effect. Mostly 

the modules will be used wafer based crystalline silicon 

cells or thin film cells. These cells must be protected from 

the mechanical damage.  
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B. Inverter 

As we seen, the solar panels take the light energy from the 

sun and convert it into the electricity or electric current. That 

electric current will be a dc current. But in our house, 

everything we use like a computer, TV, refrigerator, etc are 

runs on a alternating current (AC). Because of the solar 

system requires inverter. The inverter is convert the dc 

power generated from the solar panels into the ac power, 

that fullfills our house electricity requirement. The inverter 

is usually increase the voltage in order to increase the 

voltage, the current will be decreased. 

Inverter will be used more of current on the dc side 

as compared to ac side. The range of the inverters will be in 

the between 150 watt to 1mega watt. 

 

C. Battery  

In the renewable energy systems, there will be battery 

backup charging is very essential. Because, we don’t know 

when the natural energy is insufficient. And in solar system, 

there is not light energy at night time. In some inverters, it 

will have a built in battery charger that will recharge the 

battery bank whenever power is applied from an ac 

generator or from the utility grid. But in some cases, there is 

a chargers are also used. 

 

D. Charge controller 

The use of the charge controller or charge regulator is limits 

the rate at which electric current is added to or drawn from 

electric batteries. This will helps it from overcharging and 

protect against the overvoltage, which can reduces the 

battery life and its performances and provides safety against 

them. And with this, it will prevents the battery discharging 

or perform controlled discharges, depends upon the battery 

technology, to protect battery life. The charge controller will 

mostly used for solar or wind power generation, for uses 

such as boat and off the grid home battery storage system. 

The charge controllers may also be called as solar regulators 

in solar applications. This solar regulators has some 

additional features, like a low voltage disconnect (LVD) a 

separate circuit which powers down the load, when the 

batteries will become overly discharged. There will be the 

types of charge controller, Series charge controller and 

Shunt charge controller(shunt regulator). The series charge 

controller disables the further current flow into batteries 

when they were full.  

 

IV. BLOCK DIAGRAM 
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The above block diagram shows the arrangement of the all 

equipments and the positions. It shows how it all connected 

and helps you to understand how solar system is work. It is 

very easy to understand. The light energy is comes from the 

sun, in the cloudy days there is less light energy as compare 

to the other days or in summer. The photovoltaic (PV) cell 

on the panels turns that light energy into the dc electricity. 

Then the current flows into an inverter. And then the 

inverter converts that dc current into an ac current. Because, 

in our home all appliances are runs on a ac current. So 

because of that we need here inverter to convert the dc 

current into an ac current. Now it’s ready to use. That ac 

current is fed through a meter and then into the home’s 

consumer unit. Plug in and switch On. Your system will 

automatically use the free electricity you’ve generated then 

switch back to the grid as needed.  

V. ADVANTAGES 

 There is no pollution in this system. 

 We wouldn’t have to worry as much about future 

energy    sources. 

 The peoples in rural areas can also access electricity 

easily. 

 This system will helps peoples to save the money 

 It require less amount of land as compared to traditional 

solar system. 

VI. DISADVANTAGES 

 Cost is high. 

 It may cause the birds. 

 Hazards to eyesight from solar reflectors. 

VII. CONCLUSION 

To matching the regular increasing energy demand of the 

peoples and saving the land, this project is very useful and 

successful one. This project will provides the continous 

electricity without any power cut problem. The energy extra 

can be provided to the grid. If you have lack amount of land, 

and you want to use solar system in that small amount land, 

then this project will be perfect one. By the use of nano 

wires, we can increase the efficiency of th solar cell. The 

main aim of this project is generate large amount of 

electricity in less amount of land, and its possible with the 

help of this project. As compare to traditional solar system, 

it needs very large amount land. And this will not always 

available. But this project, there is a measure advantage, as 

compare to the traditional solar system. This project needs 

less amount of land. So, this project will be so useful and 

successful one. 
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