
© 2022 JETIR July 2022, Volume 9, Issue 7                                                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2207268 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c553 
 

Arduino Based Solar Tracking and Cleaning System 

1Dr. Kotresh S, 2L Sudheer, 3Sujay Kumar C, 4Arshad Ali S K, 5Shetty Vikas 
1Assistant Professor, 2-5Students 

1Department of Electrical and Electronics Engineering,  
1Rao Bahadur Y Mahabaleswarappa Engineering College, Bellary, Karnataka, India 

 

Abstract:  In recent days, Utilization of renewable energy sources has become more and important due to endangering of non-renewable 

energy sources which may get extinct in future days. As the pollution increasing day by day, there is a need to switch from non-renewable to 

renewable energy sources. Among renewable energy sources, solar energy is abundant in nature. 17300 terawatts of solar energy strike the 

earth continuously which means 10000 times the world’s energy use. The main objective of this project is to make effective utilization of 

solar energy received by earth. This can be achieved by making the solar panel to rotate according to the position of sun. The main 

components of this project are Arduino, sensor and Stepper motors. The output signal is drawn to the Arduino in which it processed and 

gives the signal to the stepper motor which is fixed to the solar panel. Thus, the panel rotates, and more sun rays falls on the panel which in 

turn more power is generated. 
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      1. INTRODUCTION 

 

Nowadays, the primary source of energies are non-renewable energy sources i.e., coal, fossil fuels, oils etc. These are the rich energy 

sources available as of now. These energy sources are used to generate energy which will get extinct in future days as they are non-renewable 

energy sources. Not just a fear of Extinction, there is also need of concern on nature as the burning of the non- renewable energy sources will 

cause pollution by way of release of huge toxic gases into the nature. The released gases which will combine with natural gases and causes air 

pollution which adversely affect the health of humans and animals. Hence the need to utilize the renewable energy sources like solar energy, 

wind energy etc. These are abundant available in nature and will last until the earth exists. These energy sources will not cause any effects on 

nature. As these energy sources are in use in recent days, Usage of solar energy is increasing day by day. The more sun rays fall on the solar 

panel, more energy will be generated. Traditional fixed panels will not generate more power as the sun changes the position. The dust on the 

solar panel will also reduce the efficiency of solar panel. In order to make the sun rays fall on the solar panel continuously, the solar panel need 

to be moved along the position of the sun and need to be cleaned regularly. By implementing this project, we can make utilize of solar energy 

efficiently. 

 

1.1. BLOCK DIAGRAM 

 
 

 

 

 

 

http://www.jetir.org/


© 2022 JETIR July 2022, Volume 9, Issue 7                                                                                       www.jetir.org (ISSN-2349-5162) 

JETIR2207268 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c554 
 

2. COMPONENTS  

 
2.1. Solar panel 

  
 Solar panel is the device which absorbs sunlight and generate electricity. Normally, the panel consists of grid of photovoltaic cells 

grouped together which generates electricity through photovoltaic effect. We can utilize solar energy by using solar panels in the form of 

electricity. These solar panels are used widely in power generation, remote areas, satellites, residential and commercial purposes. In some 

remote areas where there is no grid supply, using solar panels the power can be generated and utilized. Installing a solar panel can reduce the 

dependency on the grid supply. This is called a stand-alone power system by using solar panels. 

 

2.2. Arduino  

 

 Arduino is a ATMEGA328P microcontroller based programmable circuit board consists of both physical microcontroller and 

software IDE. This device is used to make interaction between computer and electronic components like LED’s, motors, buttons, and 

many other electronic devices. By using Arduino, the output of the electronic devices is modified according to the user need which is 

written in the form code which is later burned into the microcontroller. The instructions can be generated and given to the part icular 

device, based on the input received by the Arduino. This device is used in many applications. 

 

2.3. Stepper motor 

 
 Stepper motor or stepping motor is an electric motor which is brushless. DC motor rotates continuously when power supply is 

provided. In case of Stepper motor, it also consists of stator and rotor in the construction. Whenever the power signal is given to the motor, 

different coils will be energized in which the rotor rotates in steps basis on the cycle. These motors are useful where there is a need of to and 

fro motion. The speed of stepper motor is comparatively slower than regular DC motor. 

 

2.4. Motor driver 

 

 Motor driver is the circuit which is an interface between the control system and the motor. If there is a requirement of control of 

motor, control system is required. The current required for control unit is less whereas for the motors, it is high. The motor driver is used in 

between the motor and the control circuit. The motor driver takes up the low current signal from the control circuit and boost up the current 

as per requirement of motor and passes to the motor. Motor driver acts as a booster circuit between the low current and high current devices. 

There are different types of motor drivers which can be used in robotics, embedded, etc. Motor drivers are also used in high power 

applications. 

 

2.5. LDR 

 
 LDR (all known as Photoresistor or photocell) is a passive component which consists of high resistance (say several megaohms). 

The resistance of the device will reduce whenever the light incident on it. As the light falls on the photoresistor, the electrons get charged and 

jumps to the conduction band. The resistance will decrease as conduction of electricity takes place and allows the flow of current through it. 

This type of devices can be used in sensing of light in which the change in resistance treated as a control signal. 

 

2.6. IR 

 

 IR (also known as Infrared sensor) is an electronic device which detects the infrared radiation around the environment. The light 

which emits heat is treated as infrared light. The light beyond the red light is considered as an infrared light. IR sensor is a device which acts 

as emitter and receiver of Infrared radiation. The emitter will emit the IR light. Whenever the object comes near to the sensor, the light gets 

reflected and detected by the receiver. These are very helpful in detection of obstacles and are used in robots for movement. 

 

2.7. Converter 

  

 As the Arduino requires 5V to work properly. Normally, the DC supply required for other devices like motors will be 12V. But 

Arduino and driver circuits need only 5V as they contain very small components with lower rating. In order to convert 12V DC supply to 5V 

supply, we use converter in which it steps down the voltage from 12V to 5V. The excess voltage is lost in the form of heat. Capacitors are 

used to suppress the sudden spikes of current. As heat is released, heatsink is used to cool down the circuit. 

 

3. METHODOLOGY 
 

The designed system works as follows. 

 

3.1 Tracking 

  

 In this solar tracking system, the main objective is to make solar panel move along the position of sun. To achieve this goal, LDRs 

are placed at the ends of the solar panel, The output of LDRs is electrical signal which will be converted to digital signal by using analog to 

digital converter. The digital signal is then passed to the Arduino. The desired program is written and given to the Arduino through computer 

by connecting using USB cable. As the signal from LDR approach to the Arduino, the two signals of LDRs are compared and Whichever 

LDR gets higher intensity of light, the resistance gets reduced and the current flows through it. the decision is made based on current flowing 

in LDR. High the current in LDR, the panel is rotated towards the side of LDR as per the direction given by the Arduino to the motor 

through motor driver. As the sun sets in the evening, the panel will be turned back to the initial position. 
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3.2. Cleaning 

  

 In cleaning of solar panel, IR sensor is used on the panel. The UV light is emitted on the panel by the IR sensor. Whenever the dust 

particles fall on the solar panel, it falls under the circumstances of UV light. The UV light gets reflected due to the dust particles and detected 

by the receiver. The IR sensor is connected to the Arduino in which the signal is processed. The Arduino gives the control signal to the DC 

motor in which the cleaning mechanism is attached to it. The panel gets cleaned whenever the dust particles are accumulated on the solar 

panel. 

 

4. ADVANTAGES 

  

 The main advantage of this project is generation of more power. It will also reduce the manpower for cleaning and maintenance of 

solar panel. It will also ensure safety to the people from hazardous conditions as the manpower required is very less. 

 

5. CONCLUSION 

  

 As discussed earlier, usage of renewable energy sources is increasing in recent days, they should be utilized efficiently. In this 

project, the solar energy is effectively by using tracking and cleaning system. Along with the generation of more power from solar energy, 

the cost of maintenance is also reduced and also time saving. The more power is generated with the same solar panel. The above project is 

implemented and compared the results of power generated with the traditional fixed panels. The efficiency of fixed solar panel is 18%. By 

using solar tracking and cleaning system, the efficiency is increased to 24%. This project will also reduce the usage of more solar panels and 

saves the land required to install the solar panel. 
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