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Abstract— Solar energy is fast becoming a very important 

means of renewable energy resource. With solar tracking, it 

will become possible to generate more energy since the solar 

panel can maintain a perpendicular profile to the rays of the 

sun. Even though the initial cost of setting up the tracking 

system is considerably high, there are cheaper options that 

have been proposed over time. This project analyse the design 

and construction of a prototype for solar tracking system that 

has a single axis of freedom. Light Dependent Resistors 

(LDRs) are used for sunlight detection. The control circuit is 

based on an ATMega328P microcontroller. It was 

programmed to detect sunlight via the LDRs before actuating 

the servo to position the solar panel. The solar panel is 

positioned where it is able to receive maximum light. As 

compared to other motors, the servo motors are able to 

maintain their torque at high speed. They are also more 

efficient with efficiencies in the range of 80-90%. Servos can 

supply roughly twice their rated torque for short periods. 

They are also quiet and do not vibrate or suffer resonance 

issues. Performance and characteristics of solar panel are 

analysed experimentally. 
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I. INTRODUCTION 

Solar energy is clean and available in abundance. Solar 

technologies use the sun for provision of heat, light and 

electricity. These are for industrial and domestic applications. 

With the alarm ingrate of depletion of depletion of major 

conventional energy sources like petroleum, coal and natural 

gas, coupled with environmental caused by the process of 

harnessing these energy sources, it has become an urgent 

necessity to invest in renewable energy sources that can 

power the future sufficiently. The energy potential of the sun 

is immense. Despite the unlimited resource however, 

harvesting it presents a challenge because of the limited 

efficiency of the array cells. 

 When it comes to the development of any nation, 

energy is the main driving factor. There is an enormous 

quantity of energy that gets extracted, distributed, converted 

and consumed every single day in the global society. Fossil 

fuels account for around 85% of energy that is produced. 

Fossil fuel resources are limited and using them is known to 

cause global warming because of emission of greenhouse 

gases. There is a growing need for energy from such sources 

as solar, wind, ocean tidal waves and geothermal for the 

provision of sustainable and power. Solar panels directly 

convert radiation from the sun into electrical energy. The 

panels are mainly manufactured from semiconductor 

materials, notably silicon. Their efficiency is 24.5% on the 

higher side. Three ways of increasing the efficiency of the 

solar panels are through increase of cell efficiency, 

maximizing the power output and the use of a tracking 

system. 

 Solar tracking is a system that is mechanized to track 

the position of the sun to increase power output by between 

30% and 60% than systems that are stationary. It is a more 

cost effective solution than the purchase of solar panels. 

There are various types of trackers that can be used for 

increase in the amount of energy that can be obtained by solar 

panels. Dual axis trackers are among the most efficient, 

though this comes with increased complexity. Dual trackers 

track sunlight from box axes. They are the best option for 

places where the position of the sun keeps changing during 

the year at different seasons. Single axis trackers are a better 

option for places around the equator where there is no 

significant change in the apparent position of the sun. 

 The level to which the efficiency is improved will 

depend on the efficiency of the tracking system and the 

weather. Very efficient trackers will offer more efficiency 

because they are able to track the sun with more precision. 

There will be bigger increase in efficiency in cases where the 

weather is sunny and thus favourable for the tracking system. 

II. LITERATURE SURVEY 

A. Solar Energy Overview & Maximizing Power Output of a 

Solar Array using Sun Trackers 

1) Hamid Allamehzadeh 

2) Published in: 2016 IEEE Conference on Technologies 

for Sustainability (SunTech) 

An overview of solar energy technology is discussed briefly. 

To increase the energy efficiency of a solar array, maximum 

power output is desired. There are three major approaches for 

maximizing power extraction from a solar array. They are sun 

tracking, maximum power point (MPP) tracking or a 

combination of both. The sun-tracking design can increase 

energy yield up to 50% over the year compared to the fixed-

array design. The purpose of this paper is to present a dual-

axis sun tracker using solar panels as sensors. The two sensors 

output voltage difference drives a power transistor that 

control the sun tracker motor. A similar approach is used to 

track the sun movement from North to South over the period 

of a year. To enhance the overall performance of the system, 

a PID controller was included in the feedback loop. 

MATLAB software is used to simulate the composite system. 

Finally, the designed circuits are implemented in laboratory 

and the overall performance of the composite system are 

evaluated. 

B. Solar Tracker with Improved Efficiency using Power 

Saving 

1) Shubhangini Shivajirao Kamble 

Mohammed Irshad Waheed 2) Published in: 2017 2nd 

International Conference for Convergence in Technology 

(I2CT) 

 This paper deals with the configuration of a simple 

Solar Panel and proposes a few methods to maximize the 

efficiency of the Photovoltaic Panel using microcontroller 
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chip. Additionally, through the case study of an Educational 

Institution with a Solar Plant, this paper attempts to explain 

its benefits and efficiency. With the help of observations on 

the case-study Solar Plant of the Institute, a suitable model's 

generation capacity and payback period have been suggested. 

 Arduino Based Dual Axis Solar Tracking system 

with IOT Notification 

C. Simple design & Implementation of Solar Tracking 

System Two Axis with Four Sensors for Baghdad City 

1) Falah I. Mustafa ; Sarmid Shakir ; Faiz F. Mustafa ; 

Athmar Thamer Naiyf 

2) Published in: 2018 9th International Renewable Energy 

Congress (IREC) 

This project is compared with fixed solar panel and the results 

showed that solar tracker more output power than fixed solar 

panel. The project is divided into two parts; hardware and 

electronic. Hardware part generally composed of solar panel, 

two-DC motors with gearbox and LDR sensor module. 

Second part is electronic circuit. In this work sensing of the 

sun position carried out in two stages, first stage or direct 

sensing performed via set of LDR sensors as output tuning to 

trims the azimuth and altitude angles. second stage, when the 

weather is cloudy, dusty or rain, the tracking system will stop 

so the system stay in the position of the sun without move but 

according to Kelly cosine relation the power will decrease 

according to Iraq - Baghdad city weather because we have 

about 10-15 rainy days that every day have (2-4) hours have 

cloudy and rain. The energy extracted from photovoltaic (PV) 

or any solar collector depends on solar irradiance. For 

maximum extraction of energy from the sun, the solar 

collector panel should always be normal to the incident 

radiation Solar trackers moves the solar collector to follow 

the sun path and keeps the orientation of the solar collector at 

an optimal tilt angle. Solar tracking system improves 

substantially the energy efficiency of photovoltaic (PV) 

panel. In this paper, an automatic dual axis solar tracking 

system is designed and developed using Light Dependent 

Resistor (LDR) and DC motors on a mechanical structure 

with gear arrangement. The results indicated that the 

automatic solar tracking system is more reliable and efficient 

than fixed one 

III. METHODOLOGY 

LDR (Light Dependant Resistor) varies the resistance 

depending upon the light fall. The varied resistance is 

converted into an analog voltage signal. The analog voltage 

signal is then fed to an ADC. ADC is nothing but analog to 

digital Converter which receives the two LDR voltage signals 

and converts them to corresponding digital signal. Then the 

converted digital signal is given as the input of the micro-

controller. Micro-controller receives the two digital signals 

from the ADC and compares them. The LDR signals are not 

equal except for normal incidence of sunlight. When there is 

a difference between LDR voltage levels the micro-controller 

program drives the stepper motor towards normal incidence 

of sunlight. 

 
Fig. 1: Functional Block Diagram 

A. Design Requirements 

1) During the time that the sun is up, the system must follow 

the suns position in the sky. 

2) This must be done with an active control, timed 

movements are wasteful. It should be totally automatic 

and simple to operate. The operator interference should 

be minimal and restricted to only when it is actually 

required. 

B. Major Components 

1) LDR 

 
Fig. 2: 

Light dependent resistors or photo resistor is a type of resistor 

who resistance depends on the amount of light falling on the 

sensor. The resistor of LDR increases with decreasing light 

intensity. The applied voltage is divided between two 

resistors, out of which voltage across one resistor can be used 

as an output voltage signal. By using equation voltage can be 

calculated 

C. Solar Panel 

 
Fig. 3: 

Solar panels work by absorbing sunlight with photovoltaic 

cells, generating direct current (DC) energy and then 

converting it to usable alternating current (AC) energy with 

the help of inverter technology. AC energy then flows 
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through the home’s electrical panel and is distributed 

accordingly. 

D. Specifications 

 
Table 1: 

IV. FLOW CHART 

 
Fig. 4: 

The main reason behind using the 5TH LDR (TOL) as 

reference is that, the intensity of light does not remain 

constant throughout the day. This change in intensity of light 

will create the variation in the feedback error voltage signal 

which may not be greater than the threshold value, if 

threshold value is a constant. Hence, to overcome this 

problems 5TH LDR voltage signal is used as the threshold 

value which allows it to change as the intensity of light 

changes making the sensor to work effectively in sunny as 

well as in cloudy weather. 

V. ADVANTAGES 

 Solar trackers generate more electricity than their 

stationary counterparts due to an increased direct 

exposure to solar rays. 

 There are many different kinds of solar tracker, such as 

single-axis and dual-axis trackers, which can help you 

find the perfect fit for your unique job site. 

 Installation size, local weather, degree of latitude, and 

electrical requirements are all important considerations 

that can influence the type of solar tracker that’s best for 

you. 

 Solar trackers generate more electricity in roughly the 

same amount of space needed for fixed tilt systems, 

making them ideal optimizing land usage. 

VI. DISADVANTAGES 

 Solar trackers are slightly more expensive than their 

stationary counterparts, due to the more complex 

technology and moving parts necessary for their 

operation. 

 Some on-going maintenance is generally required, 

though the quality of the solar tracker can play a role in 

how much and how often this maintenance is needed. 

VII. APPLICATIONS 

 Advanced street lighting systems 

 Domestic backup power systems 

VIII. CONCLUSION 

The goal of the project was to design and implement a small 

scale prototype of tip-tilt dual-axis solar tracker with basic 

tracking functions. Designing and implementing processes 

have been accordingly completed for the work of the project. 

The final result was a complete design of such a system, with 

functionality that met the design requirements. While the 

project has concluded in creating a device with basic required 

features, there are still considerable drawbacks and 

limitations with the performance of the device in the 

implementation work of the project. It is possible to 

overcome these limitations and to improve the performance 

of the device in future development. 

REFERENCE 

[1] Khyati vyas, Dr. Sudhir Jain, Dr. Sunil Joshi, “ A Review 

on an Automatic Solar tracking System”, International 

Journal of Computer Applications, 2014. [1] 

[2] Arduino based Dual Axis Smart Solar Tracker Jyoti 

Mishra, Ritula Thakur, Alok Deep [2] 

[3] An Improved Approach to Design a Photovoltaic Panel ; 

Murari Lal Azad, Pradip Kumar Sadhu, Soumya Das, 

Biplab Satpati, Anagh Gupta, P. Arvind, Riya Biswas [3] 

[4] A course in electrical power J.B.Gupta [4] 

[5] B. Marion, C. Riordan and D. Renné, “Shining On,” 

Solar Radiation Resource Assessment Project, May 

1992. [Online]. URL: 

http://www.nrel.gov/docs/legosti/old/4856.pdf. [5] 

[6] Solar energy overview and maximizing power output of 

a solar array using sun trackers ; Hamid Allamehzadeh 

Published in: 2016 IEEE Conference on Technologies 

for Sustainability (SunTech)[6] 


