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Abstract: Solar energy is a clean, easily accessible and abundantly available alternative energy source in 
nature. Getting solar energy from nature is very beneficial for power generation. Using fixed Photovoltaic 

panels extract maximum energy only during 12 noon to 4 PM in India which results in less energy efficiency. 

Therefore, the need to improve the energy efficiency of solar panel through building a solar tracking system 

cannot be over-emphasized. Photovoltaic panels must be perpendicular with the sun in order to get maximum 

energy. The methodology employed in this work includes the implementation of an Arduino based solar tracking 

system. Light Dependent Resistors (LDRs) are used to sense the intensity of sunlight and hence the solar panel 

is adjusted accordingly to track maximum energy. The mechanism uses servo motor to control the movement of 

the solar panel. The microcontroller is used to control the servo motor based on signals received from the 
LDRs. The result of this work has clearly shown that the tracking solar panel produces more energy compared 

to a fixed panel.  

Keywords: Solar Energy, Arduino, Tracking, Microcontroller  

--------------------------------------------------------------------------------------------------------------------------------------- 

Date of Submission: 02-06-2022                                                                            Date of acceptance: 16-06-2022  

--------------------------------------------------------------------------------------------------------------------------------------- 

 

I. INTRODUCTION 
India is among the tropical countries that fall between 4 degrees and 13 degrees and enjoys sunshine of 

6.25 hrs daily. Presently, public electricity covers only 40% of India homes and this is not still on a consistent 

basis. Due to lack of constant power supply in India, people have started embracing the culture of generating 

their own power supply. The use of fossil fuels as a means of generating electricity has become expensive 

making cost of living very high, especially in the rural part of the country. Also the use of fossil fuel has brought 

about pollution to the environment which in turn is not safe for our health. It releases carbon dioxide which 

causes the greenhouse effect. This brings about the deforestation of land and also the pollution of air and water. 

Solar energy is gotten solely from the sun and as a result does not emit carbon dioxide which prevents the green-

house effect. The development of solar energy in Nigeria has the potential to create jobs. Employment in 

renewable energy industry would reduce occupational hazards especially when compared to coal mining and the 

extraction of oil. Nowadays solar energy is becoming one of the most reliable source of energy as a result of its 

surplus and environmental friendly. According to reference a system that tracks the sun will be able to know the 
position of the sun in a manner that is not linear. The operation of this system should be controlled 

independently. Maximum energy is produced by a solar PV panel when it is positioned at right angle to the sun. 

Therefore, the aim of this research is to develop an Arduino based solar tracking for energy improvement of 

solar PV panel.  

 

II. LITERATAURE REVIEW 

A solar cell is a device which converts light energy to electrical energy through photovoltaic effect. 

Solar cells are the building blocks of photovoltaic modules known as solar panels. In solar tracking system, the 

module’s surface tracks the position of the sun automatically as the day runs by. The position of the sun varies 
as the sun moves across the sky. For a solar powered equipment to work best, it must be placed near the sun and 

the solar tracker can increase the efficiency of that equipment at any fixed position. Based on sophistication, 

costs and performance. One common type of tracker is the heliostat, a movable mirror that reflects the position 

of the sun to a fixed location. A solar trackers accuracy depends on the application. Concentrators, especially in 

solar cell applications, require a high degree of accuracy to make sure that the concentrated sunlight is directed 

exactly to the powered device, which is close to the focal point of the reflector or lens. Without tracking, 

concentrator systems will not work at all, therefore single-axis tracking is mandatory. Non-concentrating 

applications require less accuracy, and many are likely to work without any tracking. However, tracking with 

great effect can improve both the amount of total output power produced by a system and that produced during 

critical system demand periods (usually late afternoon in hot climates). Researches have been done to improve 

the energy production of solar panels. These researches include; double-sided panels, conversion stages 
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improvement, building panels integration geometrically and so on. Maximum energy is produced by a solar PV 

panel when it is positioned at right angle to the sun. For this reason, several researches developed different types 

of solar panel tracking systems. Therefore, the primary purpose of this work is to develop a solar panel tracker 

based on Arduino advances so as to enhance the energy production of solar panel.  

 

III. METHODOLOGY 

The solar tracking system comprises of a solar panel, Arduino microcontroller and sensors. For this 

system to operate there must be emission of light through the sun. The LDRs serve as the sensors to detect the 

intensity of light entering the solar panels. The LDR then sends information to the Arduino microcontroller. The 

servo motor circuit is then constructed. The servo has 3 pins of which the positive side is connected to the +5v 

of the arduino microcontroller. The negative of the servo is connected to the ground. The data point on the servo 

is connected to the analog point on the microcontroller. A potentiometer is connected so as to regulate the speed 

of the servo motor. The block and the flow chart diagrams of the tracking system are shown in figure 1 and 2.  

 

 
Figure 1: The solar tracking system block diagram. 

 

 
Figure 2: Flow chart diagram of the solar tracking system 
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This solar panel tracking system simulation was performed using a Proteus software.  A Simulation 

was carried out to know if the system designed and implemented will perform to our expectation or not. 

Simulation process revels the exact circuit diagram and connection of the system. The simulation carried out is 

shown in figure 3 which performed as desired. We then carried out experimental observation between fixed 

solar panels and the implemented tracking solar panel to compare the performance enhancement of the 
implemented tracking solar panels and the fixed solar panels. We used 6W solar panel made of the same 

material and manufacturer.  

 
Figure 3: Schematic diagram of the solar panel tracking system. 

 

IV. CONCLUSION 

A solar panel tracking system was designed and implemented. The aim of the solar panel tracking 

system is to track the positon of the sun for better efficiency of the solar panel has shown in the experimental 

results. This work can be executed on an industrial scale which be beneficial to developing countries like 

Nigeria and Sub-Sahara Africa countries. Our recommendation for future works is to consider the use of more 

sensitive and efficient sensors which consume less power and which are also cost effective. This would increase 
the efficiency while reducing cost.  
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