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ABSTRACT

Renewable energy sources are becoming one of the most important resources in today's world because of their
many benefits. In particular, solar energy continues to be a source of non-combustible and non-polluting energy
to meet our ever-growing energy needs. However, solar panels, which are important components of solar
energy conversion, are not able to track the direction of sunlight through daily and seasonal changes. This
reduces the area of exposure to sunlight to solar panels and the efficiency of the solar tracking system involving
solar panels. We have developed a solar tracking system using a combination of micro-controller, stepper
motor and light dependent resistors (LDR's) for the primary purpose of improving solar energy efficiency. A
key part of this tracker is an Arduino controller designed to detect sunlight with the help of LDRs and then set
up a ladder to position the solar panel in such a way that it receives maximum sunlight. So this system can
achieve greater light and can reduce the cost of generating electricity by requiring a small number of solar
panels with the right shape and sunlight.
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I. INTRODUCTION

It has been found that the efficiency of solar panels improves by 30-60 percent when using a portable solar
tracking system instead of a fixed solar panel system. Therefore, designing and using an energy-efficient solar
tracker is challenging due to the immobility of solar panels. The angle of inclination of the sun's rays and solar
panels continues to change due to the movement of the sun from east to west due to the rotation of the earth
without weather conditions. In addition, during cloudy days the situation becomes extremely tense. Adding to
the earth's axis changes the distance between the earth and the sun which introduces a change in the pattern of
incoming solar radiation. All of these factors must be taken into account in designing a solar tracking system to
achieve maximum efficiency. We decided to develop a solar tracking system using a combination of micro-
controller, stepper motor and light dependent resistors (LDR's) with the primary objective of improving the
efficiency of solar panels. Nowadays Many street lights soalr have a fixed location, pointing to this problem
statement we want to add a dual solar tracking system. A key part of this tracker is an Arduino controller
designed to detect sunlight with the help of LDRs and then set up a ladder to position the solar panel in such a
way that it receives maximum sunlight. So this system can achieve great light and can reduce the cost of
generating electricity by requiring a minimum the number of solar panels in the correct position and sunlight.

In this project, we have discussed a solar tracking system designed using some LDR (light- based light), Arduino
control, OPAMP's contrast, crystal oscillator, stepper motor and stepper motor driver, tracker Mechanism . The
basic idea behind this work is that the intensity of the light will be felt by the LDR separated by a certain
angular distance, the comparators will compare the intensity of the incident light with the intensity of the
perpendicular incident. The controller will rotate the stepper motor at the angle you want depending on the
output of the comparators with the stepper driver circuit to increase efficiency. Due to changes in the position
of the device and the weather conditions, the intensity of the sunlight changes, which we have done to change
the value of the threshold by changing the resistance.

Problem statement

Too many areas prefer to use mineral oil as their main source of electricity. This means that people are subject
to the limits and the filth that comes with it. With traditional power, broad and expensive infrastructure must
be installed which means that in developing countries, electricity is limited to one lamp or brand new buildings.
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This project proposes to implement a system that can improve solar energy production by 30-40% using a
tracking system to use a control circle that sets the two stepping motors used to orbit the solar panel properly..

Objectives of Study

The main objectives of the research are set out below:

» Design a system that can control the location of the solar panel in line with the solar environment.
» Establish a more affordable solar tracker for commercial solar trackers.

* To apply this power to AC loads using MPPT and inverter module.

The aim of our projects is to utilize the highest solar energy through a solar panel. This is a digital digital day
tracking system.

The solar panel automatically tracks the sun from east to west for maximum light intensity.

Scope of project

The project tested the use of a solar panel to tracker stepper motors due to its high speed and low power
consumption, tracking the sun in a horizontal position so that there is more light on the panel at any time of the
day. Two light sensors mounted on a solar panel were able to detect the sun's rays, that is, a pair of motion on
each axis. The voltage at the two opposite ends of the solar panel was compared and the microcontroller used
their difference as an error that stepper motors had to rotate at a corresponding angle to adjust the position of
the solar panel until the two LDR inputs were equal. Since LDRs produce analog output voltage and the
controller can read only digital output, an external Analog-to-Digital converter is used in the system. The
stepper motor was driven by the IC motor driver as the microcontroller could handle the power requirements
of the stepper motor. In this way the solar tracker does its job.

II. LITERATURE REVIEW

Abhishek Shuklal et. al. Sep -2017, This paper introduced a novel and simple implementation of a solar tracker
that used a double dual axis Dc motor to track the Sun. The design of the two proposed cars is simple and
independent, and does not require editing and a virtual computer connector. The proposed approach is to
restart. It reaches the next attractive feature.

1- Easy and inexpensive control implementation.
2- Astand-alone PV inverter to power the entire system.

3-  Ability to adjust tracking accuracy.

4-  Works on mobile platforms with Sun tracker. In this regard, strong findings lead us to believe that
research work can contribute significantly to the development of solar energy.

Karan Salgaonkar et. al. July - 2017, The purpose of this paper is to introduce the novel design of a dual-
automatic double-tracking system using a support with a quadrant light dependent resistor (L.D.R) and a
simple electronic circuit to provide sinewy system performance. The proposed system uses a tracker to actively
track solar radiation and appropriately adjust the panel to increase power output. This project focuses on the
simulation and application of a highly efficient algorithm on a double axis solar tracker orbiting azimuth and
altitude direction. This simulation puts the panel in a hemi spherical cycle that absorbs high sunlight and thus
increases the total amount of electricity generation.

V Sundara Siva Kumar et. al. Oct 2014, The purpose of this paper is to introduce solar energy collection
technology for photovoltaic cells. To introduce this effective solar power system, a doubleaxis solar tracker is
designed. The tracker actively tracks the sun and adjusts its position accordingly to increase power output. The
tracking system designed consists of sensors, control circuits used by the microcontroller to drive DC motors
and ground carrying gear systems. Two geared dc motors are used to move the solar panel so that the sun's
rays can stay in line with the solar panel. With rapid population growth and economic development, the
problems of energy crisis and the effects of global warming today are a cause for growing concern.

Shivanshu Tiwari et. al. In March 2018, the designed prototype was tested and was able to track the sun with
the help of a circuit. In measuring the outgoing and current voltage under constant and transient conditions
significant changes were observed in both cases. Sun tracking can work regardless of the weather. The
threshold voltage value of the comparator can be adjusted according to our needs. An extra sensible approach
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has been made to bring the solar panel back to its original position, once it has reached its western horizontal
point to start when facing east in the morning. However this was a small example and it was considered a single
tracking that could change the output in terms of realities. We will aim to increase tracker movement in the
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III. WORKING

* In hardware setup to make the most of this project, LDRs should be on top of the maximum curvature. And
the machine must be made so that any two adjacent LDRs can be operated on time. And the DC engine will
follow a small pattern of, and the solar panel connected to the shaft of the DC motor will remain in direct
sunlight. The LDR combination plays an important role. In fact these signal combinations are provided by the

Arduino control and this directs the engine associated with it.

* The solar panel is connected to the DC motor and its rotation system. So the function of tracking the sun is
happening. It also helps to increase the efficiency of the solar panel. The solar panel generates energy and is

stored in the battery. It is then used for active AC loading with Inverter module..

Components

The main operating components of this system are:

* Photovoltaic Solar Panel
e Arduino controller

¢ Comparator LM324

* Gears Mechanism

* LDRs

* Motor driver IC L293D

¢«  DC motor

* Frame

e Inverter

* Battery

* ACLoad
* Others
Advantages

1. Solar trackers are the most effective machines. Operating costs are much lower when the initial investment

is made to build a solar power plant.
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2. Since the solar tracker is directly exposed to the sun's rays, it can produce more electricity compared to its
immovable counterparts.

3. Solar trackers continuously direct photovoltaic panels to the sun, increasing investment in photovoltaic
systems.

4. Most likely, in the same space required for fixed tilt systems when installed with solar trackers, solar
trackers can generate additional electricity which makes the space more efficient.

5. Solar trackers can best be used in low-lying and shady areas from dawn to dusk.

IV.  RESULT & DISCUSSION

The designed prototype was tested with the help of a flashlight portable lamp in the laboratory. When the flash
light was introduced from the east side where the LDR1 was placed the contrast difference was found to be
correct and greater than the boundary value. As we moved from east to west, there was a constant flow of
contrast that continued to drop until the point where the comparison was zero, this time a torch was common
on the solar panel. As we moved further west we noticed that the comparative output began to increase
exponentially. In prototype 8051 it was used as a microcontroller, OPAMP was used as a comparison, the 1293d
was used as a dc car driver and a dc 12v motor.

Experimental Result

Table 1: Output Voltage and Current for a Fixed and a Tracking Solar Panel.

T | Fueed Sl Pl Tracking Solz P
| Outpt Voltage | Oupue Corret | Outpet Voltage | Chutpue Corrent
(Vo) | (Ampes) Wels) | (Amgers)
3hs | w0 | 0l TR T
W | B |08 w |
Wk | T | 08 TR YT
Whs | & | 050 N
Wb | @ | 03 W | 03
B | = | 03 S
ks | m | 050 m | 0%
BMbs | & | 08 T T
s | 037 T 04

We know that Output Power of DC equipment is given and tracking solar panel
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Comparison of Voltage O/P between fixed solar panel

The graph representation of the line above in Fig 6 shows the comparison between the power output of a fixed

solar panel (Vfix) and a solar tracking panel (Vtrack), every 2-hour intervals shown on X-axis and Vout by
voltages at Y-Axis.
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Comparison of Current O/P between fixed solar panel and tracking solar panel

The graph representation of the line above in Fig. 7 shows the comparison between the output of the fixed solar
panel, I (fix), and the solar tracking panel, I (track), every 2 hours intervals displayed on the X-axis and Iout e
Amperes on the Y-axis.

To calculate the increasing percentage of energy output due to the following solar panels with respect to fixed
solar panels we have the following formula:

{ ( Power Gutput of Tracking Selar Pane

~) = 1) « 100

Power Outpuf of Fived Solar Panel

As shown in the table both the single axis and the double axis have their share of advantages and
disadvantages, in fact the double axis works very well, but due to the low cost of designing a single axis tracker,
they are not very large changes in the output of a single axis . solar panels due to two trackers in the northern
parts of the country with bright sun and that depending on the season varies we can personally direct the solar
panel facing north during the summer and south in the winter every 6 months without much controversy, we
chose design. single-axis tracking system.

V. FUTURE SCOPE

This project presents an interesting and easy attempt to use Solar Tracker using LDR and Microcontroller. The
use of gears instead of a line actuator helps to increase the efficiency of the overall tracker. The design helps to
generate maximum energy from the sun's rays by tracking using a double axis tracker. This can happen if the
solar panel stays in direct contact with the sun's rays. The proposed method identifies the following features:

» Easy implementation and economy.

» Ability to simultaneously adjust the panel on both axes.

» Ability to adjust tracking accuracy.

» Provides effective tracking even under different weather conditions.
VI. CONCLUSION

In this project a solar tracker has been upgraded to increase the amount of energy generated by the solar panel
as the sun passes through the sky. A controller was used to control the movement of the solar panel. The system
is designed to be independent; so much so that the energy produced by the solar panel will be used to charge
two batteries of lead acid. In this project some difficulties regarding placement or LDR are faced, so that at the
same time more than two LDRs can be implemented. All readings are taken very carefully during the project to
eliminate as many errors as possible.
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