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ABSTRACT: 

Solar energy is rapidly advancing as an 

important means of renewable energy resource. 

It 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. Trackers direct solar 

panels or modules towards the sun. These 

devices change their orientation throughout the 

day to follow the sun’s path to maximize energy 

capture. 

The use of solar trackers can increase electricity 

production by around a third, and some claim 

by as much as 40% in some regions, compared 

with modules at a fixed angle. In any solar 

application, the conversion efficiency is 

improved when the modules are continually 

adjusted to the optimum angle as the sun 

traverses the sky. This paper presents the 

designing of a solar tracking system which is 

based on Arduino UNO and which provides 

movement of solar panel in the direction of 

maximum sun light incident. As a result of 

which we get more efficient system which is 

compact, low cost as well as easy to use. 

  

I.HARDWARE 

1.1 INTRODUCTION 

 

1.1.1 ARDUINO 

 

Arduino is an open-source hardware and 

software company, project and user community 

the designs and manufactures single-board 

microcontrollers and microcontroller kits for 

building digital devices. Its products are 

licensed under the GNU Lesser General Public 

License (LGPL) or the GNU General Public 

License (GPL),[1] permitting the manufacture 

of Arduino boards and software distribution by 

anyone. Arduino boards are available 

commercially in preassembled form or as do-it- 

yourself (DIY) kits. 

Arduino board designs use a variety of 

microprocessors and controllers. The boards are 

equipped with sets of digital and analog 

input/output (I/O) pins that may be interfaced to 

various expansion boards or breadboards 

(shields) and other circuits. 

The boards feature serial communications 

interfaces, including Universal Serial Bus 

(USB) on some models, which are also used for 

loading programs from personal computers. 

The microcontrollers can be programmed using 

C and C++ programming languages. In addition 

to using traditional compiler toolchains, the 

Arduino project provides an integrated 

development environment (IDE) based on the 

Processing language project. 

The Arduino project started in 2005 as a 

program for students at the Interaction Design 

Institute Ivrea in Ivrea, Italy, aiming to provide 

a low-cost and easy way for novices and 

professionals to create devices that interact with 

their environment using sensors and 

actuators.Common examples of such devices 

intended for beginner hobbyists include simple 

robots, thermostats and motion detectors. 

 
Fig1:Arduino 
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1.1.2 GENERAL BACKGROUND 

 

Bustling civilization is the vein through 

which modern civilization is operated. Energy 

day by day is put to use at its best to fulfil the 

desires and ambition of the peoples at large. 

Each and every corner of our life is caged with 

various layers of impediment and in this 

response, energy is becoming an indispensable 

factor. Therefore, the source of energy needs to 

be endless/ perpetual in order to carrythis 

colossal population ahead. Human beings being 

evolutionary in nature are perhaps the best ever 

creation of nature is always in the race of 

envisaging the probable and available comforts 

and benefits in every possible angle in this 

perilous world. The evidential matrix manifests 

that in a dichotomy of various opinions what 

options best expedite the scarcity of energy in 

an immensely heterogeneous society like ours. 

Our motto is to endeavor in forwarding such 

noble goal of energy conservation. Taking a 

look at the present scenario it is evident that 

conventional sources of energy such as coal, 

natural gas, oil, etc. are at the edge of extinction. 

Being in mortal combat with time itself to fulfil 

everydemand for energy the demand for these 

resources for energy has escalated to its zenith. 

The conventional use of energies due to the 

burning of fossil fuels like coal, oil and natural 

gas, the whole environment is getting polluted. 

The present project, therefore, is orchestrated 

with components like LDR module, DC Motor, 

Photovoltaic array etc. according to which 

while the functioning of, unlike other use of the 

conventional energies, would not emit any 

pollution and in turn act as a reservoir of energy 

taken from the Sun itself. As adumbrated no 

other energy is more abundant than solar energy 

asper as its availability and freeness are 

concerned, utilization of which, compounded 

with rest of the fact of its conversion into 

electrical energy. Historically if counted, in the 

year 1881 for the first time ever solar panel was 

invented. Later on, all through the hands of 

Russell Ohl in the year, 1941 concept of the 

solar cell was conceived and subsequently 

workability of a solar panel has also advanced 

in comparison with the earlier span. Though it 

is improbable still it is not impossible as per as 

tracking ofthe mother energy is concerned in 

furtherance to which attempt has been taken 

through this project to confine every drop of 

energy from being left out. The DC Motor 

adjacent with the system with the help of LDR 

module by INTRODUCTION 2 AEIE, RCCIIT 

measuring the intensity of the sun rays fixed on 

the upper edge of the solar panel will help the 

solar panel to revolve around proportionately 

with themovement of the Sun itself in order to 

grab and store the maximum amount of energy 

as it can. In pursuance of such objectivity, this 

project comes forth into existence. When heat 

is the source of everycreation, Sun produces the 

biggest ever energy in this solar system to 

produce and transcend life from one organism 

to the other. In this response, the project called 

"Automatic Solar Tracking System" serves the 

purpose of utilizing the maximum amount of 

energy taken from the Sun and to convert such 

energy into some other production. The basic 

endeavor is crooned to scoop out from this 

project in making this system an economically 

convenient subject, accessibility of which is 

easy and functioning of whichis optimum in the 

end. In the wake of technological advancement 

when the pace of time is at its best topass by, 

this system is a time worthy production, 

produced to create the best of its kind. In a 

stretch, it could be signified that this project 

which is an extension of solar energy, is a 

renewable source of energy, never-ending 

phenomena. It's only 10 to 20 per cent of the 

solar cells that are being used commercially out 

of which the best potential of the cells gets 

reflected and therefore scope for better use of 

the solar cells exist. In the world of pollution, 

this system is an eco-friendly alternative, hence 

a valuable asset. When the ocean of pollution is 

encumbering every corner of life, this system 

would be able to create ripples of hope in the 

midst of this bustling civilization. The 

survivability of this system lies upon its 

workability. In the trend of comparison with 

other mind-boggling systems, it could be a 

trailblazer. 
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 1.2 Solar panel 

 

All over the world there is significant 

increase in usage of solar energy. Fuelreplaced 

by Solar panel. Solar power is now the trend. 

All the automobile companies have their project 

works going in Solar power to run vehicles in 

solar energy. Based on the design ofsolar panel 

the entire vehicle is designed because of it being 

the most dominating feature. The below shows 

the details and reasons for choosing the panel 

and the circuit Photovoltaic cells work on the 

principle of the photovoltaic effect, which is 

similar to the photoelectric effect. Differences 

being that the electrons in photovoltaic are not 

emitted instead contained in the material around 

the surface, creating a voltage difference. Solar 

cells are forged with crystalline silicon. It is 

themost commonly used material in a solar cell. 

The use of silicon in the solar cell hasbeen very 

efficient and low cost. Two forms of crystalline 

silicon can be used to make solar cells. Other 

than silicon, solar cells can be fabricated with 

cadmium telluride (CdTe), Copper indium 

gallium (di)selenide (CIGS) etc. the fabrication 

ofsolar cells with materials other silicon is 

slightly expensive, thus making silicon thebest 

material to be used in solar tracking systems.[2] 

One of the finest and extensively used material, 

monocrystalline silicon has an efficiency of 

about 15- 20%. While under high temperature 

the performance of the cell material drops by 

10-15% of the initial. 

 
1.3 LED: 

A light-emitting diode (LED) is a 

semiconductor light source that emits light 

when current flows through it. Electrons in the 

semiconductor recombine with electron holes, 

releasing energy in the form of photons. The 

color of the light (corresponding to the energy 

ofthe photons) is determined by the energy 

required for electrons to cross the band gap of 

the semiconductor. White light is obtained by 

using multiple semiconductors or a layer of 

light-emitting phosphor on the semiconductor 

device.[6] 

Appearing as practical electronic components 

in 1962, the earliest LEDs emitted low- 

intensity infrared light. Infrared LEDs are used 

in remote-control circuits, such as those 

usedwith a wide variety of consumer 

electronics. 

 
1.4 Gear DC Motor: 

 

A Direct Current (DC) motor is a rotating 

electrical device that converts direct current, of 

electrical energy, into mechanical energy. An 

Inductor (coil) inside the DC motor produces a 

magnetic field that creates rotary motion as DC 

voltage is applied to its terminal. Inside the 

motor is an iron shaft, wrapped in a coil of wire. 

This shaft contains two fixed, North and South, 

magnets on both sides which causes both a 

repulsive and attractive force, inturn, producing 

torque. ISL Products designs and manufactures 

both brushed DC motors and brushless DC 

motors. We tailor our DC motors size and 

performance to meet your desired specs. 

 
Fig:Gear dc motor 
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1.5 LDR: 

 
Fig: Ldr 

A photo resistor or light dependent 

resistor (LDR) is a resistor whose resistance 

decreases with increasing incident light 

intensity; in other words, it exhibits 

photoconductivity. It can also be referred to as 

a photoconductor or CdS device, from 

"cadmium sulfide," which is the material from 

which the device is made and that actually 

exhibits the variation in resistance with light 

level. Note that CdS is not a semiconductor in 

the usual sense of the word (not doped silicon). 

1.6 POWER SUPPLY 

The power supply section shown in 

figure.2.4 is the section which provide +5V for 

the components to work. IC LM7805 is used for 

providing a constant power of +5V. 

The ac voltage, typically 220V, is connected to 

a transformer, which steps down that ac voltage 

down to the level of the desired dc output. A 

diode rectifier then provides a full- wave 

rectified voltage that is initially filtered by a 

simple capacitor filter to produce a dc voltage. 

This resulting dc voltage usually has some 

ripple or ac voltage variation. A regulator 

circuit removes the ripples and also retains the 

same dc value even if the input dc voltage 

varies, or the load connected to the output dc 

voltage changes. This voltage regulation is 

usually obtained using one of the popular 

voltage regulator IC units 

 
 

 

II.SOLAR CHARACTERISTICS AND 

FLOW CHART 

The project called “Automatic Solar 

Tracking System” is produced through 

installation of the various nitty-gritty such as 

solar panel which provides 12 volts as output, 

an Node Mcu as MCU, a motor driver – with IC 

L293D, two LDR sensor module, a 10 r.p.m. 

simple DC motor, a current sensor and a9 V 

battery. 

Construction of the said project is being built 

out of the wooden base installed at the ground 

of it, affixed with the iron rods on both the sides 

in a cross-shaped manner connected with a 

hollow cylindrical rod from both the sides and 

the DC motor is clinging at one edge of the 

hollow rod. Three-fold sections into which the 

circuit of the solar tracking system is divided. 

The input stage has two LDR module that is so 

arranged to form a voltage divider circuit, the 

microcontroller is programmed through the 

software named Arduino ide being decked up in 

the system and lastly the driving circuit that has 

the DC motor helps in rotating the solar panel. 

the motor output terminal is connected to the 

DC motor. The two LDR sensor modules are 

annexed to the scaffolding with Node Mcu 

analogue inputs. The light dependent resistors 

are then affixed along the length, on either side 

of the solar panel. 

 
 

Fig: Flow Chart 

 

http://jespublication.com/


Vol 13, Issue 06, June/2022 
ISSN NO:0377-9254 

www.jespublication.com Page No:641 

a 
 
 

 

 

III. PV POWER QUALITIES AND BLOCK 

DIAGRAMS 

 BLOCK DIAGRAM 

 
Fig: Block diagram 

CIRCUIT DIAGRAM 

 
Fig: Circuit diagram  

How Solar Power Works 

 

Solar power is harnessed using Solar 

Photovoltaic (PV) technology that converts 

sunlight (Solar radiation) into electricity by 

using semiconductors. When the sun hits the 

semiconductor within the PV cell, electrons are 

freed and bus bars collect the running 

electronswhich results in electric current. When 

we place Solar panels connected in a calculated 

mannerin the sunlight, they start producing 

current and voltage in the form of Direct current 

(DC). 

 In most of the countries in the world appliances 

and equipment runs on Alternative current (AC) 

so we need to connect to all Solar panels to an 

Inverter which then converts DC into ACfor 

home use. 

On-grid Solar Power System / Grid interactive 

System 

This type of system is used when you want to 

reduce your electricity bill. In this typeof 

system you will save the per unit amount 

multiplied by units generated by Solar system 

(known as net metering, involves govt. 

approvals) When your house’s electricity 

consumption is low and solar generation is high 

your Solar system will feed the excess 

energyinto the grid/electricity company. When 

your electricity consumption is high and solar 

generation is low your Solar system will take 

the excess energy from the grid/electricity 

company and feed into your home. 

IV.STEPS AND MILESTONES OF THE 

CORE IDEA 

 
Solar energy intensifier diagram 

Steps to be carried out :- 

• Create the tracker circuit 

• Motor installation upon reflective surface 

• LDR equipped at reflective surface 

• Redirection error correction 

 4.1 Milestones 

 Efficient and accurate redirection without 

errors:- 

Every motor driver at the reflective surface 

needs to be coded and operated at more output 

values . 

 Redirection losses:- 

Light needs good medium to pass through the 

PV cell , the atmosphere usuallyat air polluted 

places loss of light energy is found.(Now the 

government is under great pressure to reduce all 

sorts of pollution so are we , the pollutants 

found inthe air creates uneven medium for the 

light to travel this reduces efficiency of the solar 

panel). 

4.1.1 To create a solar tracker circuit: 
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Solar tracker circuit needs to be equipped in the 

main frame of the solar panel as to increase a 

movable panel as discussed in the chapter 1 ,in 

section 1.2 ,ATMega328P microcontroller is 

the CPU of the motor drive that generates 

guidelines to the motor by receiving input of the 

solar light dependent sensor . 

4.1.2 Motor installation upon reflective 

surface: 

As discussed above in the project the main idea 

is to create a reusable light redirector so that the 

light fell around the surface of the panel can be 

used at full efficient span that the surface is 

capable, so the light is greatly utilizable thereby 

redirection, hence the overall efficiency is 

increased. 

4.2 Equipping a mounted converging lens: 

We know that the light falling upon the solar 

panel will fall with huge diverse ways, we can 

seek that a panel’s intensity of light is achieved 

by huge augmentation/gain. By this action 

ofintensifying a light falling upon a panel 

increase greater output of electrical energy, due 

to high input of light. 

 The motor driver if equipped upon the lens so 

as to create a motion for the converging 

lenssuch that the intensity of light falling upon 

the mirror is sent to the panel so that the 

maximum output of light deflection upon the 

panel is possible. Now the reflecting surface i.e. 

mirror has high capability of withstanding heat 

which is thermal stability so this type feature 

found upon glass reduces heating issues. The 

mirror equipped with good increment inheight 

increases deflection of more light upon the solar 

panel. Due to this feature it not only increases 

good deflection of light but also light to be fall 

in up on the solar panel is achieved in a very 

appreciable manner, as the angle of deflection 

towards the solar panel is much betterin a 

incline form of mirror than mirror situated close 

to the surface.  

V.Advantages: 

• Spare parts are easily available 

• High cost efficient 

• The ratio of input energy to output energy is 

high as compared to other designs 

• Uses renewable energy which is non-polluting 

& considered as one of the efficient solar 

models 

• Doesn’t need human; works automatically 

Disadvantages: 

• Completely light dependent 

• Based on load high rated panels must be kept 

Applications: 

• In every domestic appliance of electricity this 

idea can be implemented 

• For solar water heaters this design is more 

efficient 

• Small unchangeable batteries can be charged 

 Result: 

The advance design made in our project 

“intensify Solar radiation” intensifies the light 

beam of sun upon the solar panel. Due to the 

redirection method that we have introduced in 

which light normally falls upon the solar panel 

and the extra sun rays are made to fall upon the 

mirror, this reflective surface reflects light and 

sent to the solar panel. But to the planar surface 

of the mirror the resultant beam is a diverged 

beam so the converging lens i.e., Convex lens 

is kept in between so that the diverged beam is 

converged such that intense beam is generated 

to fall upon this Solar Panel. 

VI.Conclusion: 

• There are many forms of renewable energies 

encountered now, but every form lacks in 

production of more specific energy. Even we 

find a dozen new forms, still it is not widely 

accepted like the traditional ones. 

• Our project is based upon integrating output 

by producing more specific energy with the 

help of “redirection of light”. 

By this redirection method intense beams are 

made to fall upon the P V Panel. The net 

deserved beams that before, so more electrical 

output is generated by the Solar panel. 

• Huge number of beams are made to fall upon 

Solar panel 

• Low investment and high profits 

• No need of regular observation 

• Good adaptive intelligence of the system 

reduces human interference. 
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VII. Future Scope: 

• In every solar panel equipped kit/appliance 

this redirection method can be implemented 

• All the solar plant wherever planted the 

reflective surface of larger size; one silver 

coated reflective surface of larger size for many 

photovoltaic panel ratio gives greater electrical 

output 
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