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Abstract: This paper presents a Dual-axis solar tracking system that boosts sun oriented energy assortment by
utilizing LDR sensors to recognize the sun's area over the course of the day. The framework is painstakingly
designed to ensure successful sun following in the two tomahawks. It comprises of a power supply, Arduino
microcontroller, servo motors, LDR sensors, battery, charge controller, and solar panel. Most extreme solar energy is
caught, working on yield proficiency, by constantly changing the direction of the sunlight powered charger in view
of continuous data from the LDR sensors. The servo engines are told by the Arduino microcontroller to change the
place of the sunlight powered charger in light of the examination of simple information from the LDR sensors. The
framework's ability to work well even in cloudy climate, working on generally effectiveness and energy creation. Its
adequacy and ease of use are additionally improved by the joining of a LCD display driven by the Arduino, which

makes ongoing observing of framework working conceivable.

Index Terms: Solar Panel, Tracking System, Arduino, Servo Motor, LCD, Charge controller, Dual-axis solar tracking

system

1.INTRODUCTION Because of further developed effectiveness and lower

costs, solar photovoltaic (PV) innovation is generally

Renewable energy sources have filled in notoriety used to produce power. Fixed-slant PV frameworks,

overall because of the exhaustion of conventional -
whose boards are fixed and calculated, have

energy sources and ecological worries. Sunlight downsides. Since daylight hits boards at sideways

based energy s potential for supportable  power points toward the beginning of the day and night,
creation. Solar radiation's boundlessness and low

natural effect make it a promising energy source [1].
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cosine misfortunes diminish energy assortment

productivity [2].

Scientists have created sun-tracking solar panels to
evade these limitations and increment sun oriented
energy assortment. These frameworks powerfully
organize sunlight based chargers to screen the sun's
situation over the course of the day for ideal daylight
openness. Light-detecting innovations for sun
following are accessible, but Light Dependent
Resistors (LDRs) give more accuracy and

trustworthiness [3].

LDR sensors and DC servo engines are utilized to
make and execute a sun-tracking solar panel system.
The principal objective is to make a more effective
sun powered following component than fixed-slant
frameworks. The proposed framework expands
energy yield, particularly during slanted daylight in
the first part of the day and night, by ceaselessly
moving the sun powered charger direction to point

toward the sun [4].

An Arduino microcontroller controls the solar panel's
development by means of LDR sensor inputs.
Arduino’s configurable elements permit constant sun
powered observing for ideal energy reaping. The
solar panel's slant point might be changed without a
hitch and precisely utilizing servo engines to keep up

with oppositeness to the daylight [5].

This drive could further develop sun powered energy
framework effectiveness and execution, assisting
with moving to a feasible energy future. The
recommended technique increments energy creation
and sun based power producing benefit by brilliantly

checking sun oriented radiation [6].
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Sun powered energy enjoys obvious natural benefits.
Sunlight based power creation lessens environmental
change and air contamination by discharging no
ozone harming substances or air poisons. Sunlight
based chargers are intriguing as a perfect energy
elective since they need little support and keep going

quite a while [7].

All in all, this exploration fosters a sun-tracking solar
panel system to expand sun based energy use. The
framework utilizes LDR sensors, servo engines, and
Arduino control to further develop energy assortment

and advance sunlight based power [8].

2. LITERATURE SURVEY

Ongoing interest in solar tracking systems has
developed in light of the fact that they improve sun
powered charger arrangement with the sun's situation
to support photovoltaic (PV) power plant
effectiveness. This writing survey examines solar
tracking system research, technique, innovations, and

energy catch proficiency.

Verma et al. [1] audited photovoltaic power plant sun
tracking systems widely. Single-pivot and double hub
sunlight based trackers were analyzed in the article,
alongside their upsides and downsides. Investigation
of solar tracking system the board calculations and
sensor advances uncovered their consequences for

framework execution and energy creation.

Pavan et al. [2] examined a microcontroller-based
sun-tracking solar system. Microcontroller-based
control calculations were utilized to fabricate and
develop a solar tracking device. The innovation

naturally arranged sun powered chargers in light of
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constant sun position information to increment

energy assortment proficiency.

Premkumar and Sowmya [4] recommended a
successful MPPT for somewhat concealed solar PV
frameworks. Fractional shadowing impacted sunlight
based charger execution, in this manner the
exploration conceived another MPPT calculation to
lessen power misfortunes. The review showed
upgraded energy extraction under various shade
framework

conditions, further developing

effectiveness.

Obara et al. [5] made a metal hydride actuator-
controlled solar tracking system. The exploration
examined substitute incitation strategies for sun
oriented following to diminish electric engine use.
The review demonstrated the way that metal hydride
actuators can follow the sun unequivocally and

productively.

Carballo et al. [6] introduced an informative minimal
expense sun oriented global positioning framework
utilizing open-source equipment. A straightforward
and conservative sun based tracker utilizing
effectively open parts and open-source stages was
planned and executed in the exploration. The review
planned to improve active sun based energy

innovation learning and trial and error in training.

Hoffmann et al. [7] played out a month to month
profile investigation of a two-pivot sun tracker for
photovoltaic boards. The examination tried a dual-
axis solar tracking device in different environments
and spots. The review inspected month to month
energy yield examples to decide how well solar

tracking boosts energy yield all year.
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Abdullahpour et al. [8] made a dual-axis solar
tracking system utilizing machine vision. The review
utilized picture handling to screen the sun and change
sun powered charger direction. The examination
utilized machine vision to further develop following
accuracy and ecological variation, improving energy

assortment effectiveness.

Lim et al. [9] planned and constructed a large-scale
dual-axis sun tracker with an upward pivot turning
stage and different column rise structures. The
examination analyzed the challenges of scaling solar
tracking systems for business use, particularly in
large PV power offices. The review further developed
enormous scope following exactness and unwavering
quality by refining mechanical plan and control

calculations.

The writing concentrate on shows an assortment of
solar tracking system strategies and innovations, each
with its own advantages and uses. Specialists are
further developing sun tracking technologies from
microcontroller-based control calculations to machine
vision and other incitation systems to upgrade energy
assortment effectiveness and rush the change to a

maintainable energy future.

3. METHODOLOGY

a) Proposed Work:

A Dual-axis Solar Tracking System using LDR
sensors is introduced for productive sun tracking. The
system needs a power source, Arduino
microcontroller, servo motors, LDR sensors, battery,
charge controller, and solar panel. The Arduino will

dissect LDR sensor simple information and make
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servo engine control signals. The engines will pivot
the sun powered charger in the two tomahawks to
screen the sun over the course of the day. The
innovation upgrades sunlight powered charger
arrangement to improve sun oriented energy
assortment and result productivity, even in mists. This
work will further develop solar energy system

execution, advancing supportable energy.

b) Block Diagram:

| CHARGE CONTROLLER BATTERY

SERVO MOTOR |—>| SOLAR PANEL [, | SERVO MOTOR |
LDRs

ARDUINO
POWER SUPPLY

Fig 1 Proposed Block Diagram

In the proposed block diagram, the charge regulator
deals with the charging of the battery, which drives
the framework. The Arduino microcontroller guides
the servo engines to change the heading of the
sunlight powered charger. Light Dependent Resistors
(LDRs) measure daylight force and give simple
information to the Arduino. The Arduino deciphers
this information and gives control signs to the servo
engines. The sun powered charger, which is coupled
to the servo engines, is situated in light of the sun's
situation as detected by the LDRs. The power supply
supplies electrical capacity to the Arduino and its
parts. This coordinated innovation gives exact
checking of the sun's development in the two

tomahawks, expanding solar energy assortment for
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worked on yield productivity and execution even in

changing weather patterns.

¢) Components:

i) Charge Controller:

In a solar power system, a charge regulator controls
how quick the battery charges. It makes guaranteeing
the sunlight powered chargers give the right voltage
and current levels to the battery, trying not to cheat

and expanding battery duration.

ii) Battery:

When there is daylight, the sun powered chargers'
electrical energy is put away in the battery. In the
midst of practically no daylight, it offers a reliable
power supply for the framework, ensuring energy

accessibility and worked.

iii) Solar Panel:

Utilizing the photovoltaic impact, solar panels change
daylight into electrical energy. They act as the
principal energy hotspot for the framework and are
comprised of connected sun oriented cells that, when
presented to daylight, produce direct current (DC)

power.

iv) Servo Motor:

A servo engine is a sort of rotating actuator that can
precisely control the result shaft's rakish position. To
boost sun based openness and energy assortment,
servo engines in a solar tracking system move the

solar panel to follow the sun's movement.

V) LDRs:

1147



These sensors change their opposition because of
changes in how much light that strikes them. LDRs in
a sun oriented global positioning framework follow
the sun's area continuously by distinguishing varieties
in daylight power and conveying simple messages to
the Arduino.

vi) Arduino:

This open-source microcontroller stage is utilized to
make intelligent articles and electronic contraptions.
The Arduino in a solar tracking system breaks down
sensor information, decides the sun's area, and
controls servo engine development to expand solar

panel arrangement.

vii) Power Supply:

The solar tracking system's parts are fueled by
electricity from the power supply. To keep up with
consistent activity and framework reliability, it could
incorporate a battery reinforcement framework, a

lattice connect, or other electrical sources.

d) Working process:

The charge regulator manages battery charging to
begin the solar tracking system. Daylight controls the
sunlight based chargers, which charge the battery.
LDRs screen day to day sun oriented power changes

and give simple signs to the Arduino.

The Arduino gauges the sun's situation continuously
utilizing LDR information. The Arduino educates the
servo engines to adjust the sun powered charger to
the sun's development. Greatest daylight openness

and energy assortment are accomplished by
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consistently further developing sunlight based

charger direction.

The power supply supplies all parts with power for
consistent activity. A synchronized method permits
the solar tracking system to reap solar energy,
conveying steady and feasible power for some

purposes really.

4. EXPERIMENTAL RESULTS

Fig 2 Prototype Fabrication

SERVOMOTOR

Fig 3 Hardware prototype

1148



ISSN2321-2152

www.ijmece .com

Vol 12, Issue 2, 2024

Fig 5 when LDR1 has more light intensity

Fig 7 when LDR3 has more light intensity
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Fig 9 when LDR1=LDR2=LDR3=LDR4

5. CONCLUSION

To summarize, there are a great deal of advantages
that the recommended dual-axis solar tracking system
with LDR sensors has over fixed and single-hub
global positioning frameworks. By joining two DC
servo engines under the course of an Arduino
microcontroller, the framework can follow the
development of the sun in both even and vertical
tomahawks, accordingly improving the assortment of
sun based energy. At the point when single-pivot and
double hub following are thought about, the last
option creates over 40% more prominent energy
creation, making it the best method for changing over
sun oriented energy. Besides, the reproduction results
affirm how well the framework attempts to build the
energy creation of a PV framework that is connected
to the network. The dual-axis solar tracker is a
reasonable choice that might be useful to help energy
proficiency and decrease reliance on regular energy
sources because of its robotized working and minimal
expense plan. In light of everything, this study
accentuates how pivotal state of the art following
advancement’s are to augmenting solar energy use

and propelling manageability in power creation.

6. FUTURES SCOPE

The arranged dual-axis solar tracking system will
ultimately be upgraded further utilizing modern sun
tracking calculations, coordinated brilliant lattice
highlights for better energy the executives, and ML
approaches for execution and prescient upkeep.
Further examination could focus on further

developing the framework's part parts' strength and
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constancy, exploring other sensor advancements for
further developed accuracy, and growing the
framework to oblige greater establishments. Dual-
axis solar tracking systems might be embraced all the
more rapidly by means of organizations with
organizations and taxpayer supported initiatives,
which will support the shift to feasible and successful

solar energy use.
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