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Abstract: In general, solar panels are installed in dusty areas. Because of excessive dust accumulation and bird 

droppings the power generation efficiency of solar panels is affected. Cleaning the solar panel manually is tedious and 

cumbersome. In this paper we propose a programmable system to clean solar panels using water and wiper. The project 

is implemented using Internet of Things (IOT) technology. The system will be controlled by the Micro-controller and 

various sensors. The system can be controlled by using an android device. The system notifies the user about the various 

operations performed through text message. The system may be converted to portable so that it can be used in various 

locations. Keywords: SPV panel, Motors, Micro-controller, IOT, Sensors. 

 

1. INTRODUCTION: 

The sun is a very good energy source, so there is plenty of solar energy available in nature. If all solar energy could be 

made available for utilization, supplying the world's energy demand would be more sufficient. However, due to 

atmospheric conditions, this is not possible. Solar energy can be converted via solar panel into more usable forms of 

energy. Renewable energy, in particular solar energy, which provides electricity without causing any impact on gas 

emissions, is of wide interest. Many alternatives have considered the photovoltaic method of extracting electricity from 

solar power. It promises to meet the ever increasing energy demand. Due to weather conditions, the efficiency of the 

solar panel is limited, so parameters like dust, moisture and temperature are extremely important. In this respect, the 

efficiency study of the solar panel was carried out with and without dust accumulation. The project includes a dust 

cleaning system design and implementation. The main aim of the project is to provide an automated cleaning mechanism 

for dust from the solar panel. Many factors affect the efficiency of Photovoltaic (PV) power, such as snow, high 

temperatures, pollen, dust and dirt. The main factor affecting the efficiency of a PV panel is dust, which, depending on the 

environment, can reduce its efficiency by up to 50 percent. Cleaning has traditionally been done manually. Manual 

cleaning has disadvantages such as accident and panel damage, movement problems, poor maintenance, etc. The 

automatic dust cleaning system of solar panels has resolved the problems of conventional cleaning and also creates 

effective cleaning and prevents inconsistencies in efficiency due to the deposition of dust. Studies conducted to assess 

the efficiency of the solar panel for one day, one week and one month of dust collected on it. The efficiency of the solar 

panel was also calculated one day, one week and one month after cleaning the surface. And finally, it is proven that the 

efficiency of the solar panel increases significantly by comparing both efficiencies. The developed model improves the 

performance of the solar panel. 

 

2. METHODOLOGY: 

Dust deposition on the solar panel can reduce the level of performance of the solar panel and reduce the productivity of 

solar cells and, if the panel is not cleaned, the efficiency is approximately 50 percent over 6 months. This leads to 

significant annual monetary losses. We proposed a cleaning mechanism in this paper to clean the accumulated dust on 

the solar panel. This proposed system is completely automatic and does not require any human intervention, but the 

system can be initiated / triggered via the android device if the automatic system sometimes does not respond. 

Regardless of their size, the system can be attached to any solar panel. The system operates via the microcontroller fixed 

to the frame and moves using stepper motors with wheels. The power is supplied to the entire system via batteries or 

solar panels. The cleaning wiper is triggered by the initiation of the water spray mechanism as soon as the dust sensor 

detects dust. No dust notifications about the cleaning operation are sent to the user after the dust sensor senses. 
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The methodology involves the following steps: 

1. Details on the effect of accumulation of dust on the solar panel on the efficiency of power generation.  

2. Designing an automatic cleaning system model.  

3. To keep the cost minimum and produce an efficient system, select the microcontroller, sensors, water nozzles and 

other components for the system.  

4. Design of an effective communication system for communication between user and microcontroller.  

 

3. ANALYSIS OF DUST ON PANEL: 

The accumulation of dust on the solar panel surface reduces radiation to the filament and causes voltage and power loss. 

Dust not only reduces radiation in the solar cell, but also changes the reliance on the incidence angle of solar radiation. 

Research shows that the daily energy loss caused by dust deposited on the surface of the PV module is around 4.4% 

over a year. Daily energy losses can be higher than 20% during a longer period of time without rain. Moreover, the loss of 

radiation is not perpetual during the day and immensely depends on the angle of sunlight and the ratio of attenuation to 

direct radiation. The loss of solar output is symmetrical at noon when studied according to the position of the sun, where 

the minimum value is reached. Different pollutants were tested for the performance of the PV module. Depending on the 

amount and sort of contaminant accumulated, a decrease in the voltage and output power of the PV module is observed 

when particles of dust are stashed in the Solar module. In addition, there is a greater reduction in the temperature of the 

PV module. The PV modules are clean and cool, as well as efficient system performance. The generation of electricity in 

the solar panel is calculated scientifically with dust and without dust with different load resistance.  

 

 
Fig.1 Flow Diagram of Cleaning System.  

 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

           Volume: 05 Issue: 07 | July - 2021                                                                              ISSN: 2582-3930                         

 

© 2021, IJSREM      | www.ijsrem.com                                                                                                                              |        Page 3 
 

 

 
 

Fig.2 Automated Solar panel cleaning Algorithm.  

 

This project consists of 4 modules:  

1. Sensor module  

2. Motor module  

3. Cleaning module  

4. User Interface  

 

1. Sensor Module The dust sensor detects dust on the solar panel. If there is dust the sensor gives a positive value and if 

there is no dust the value is negative. The microcontroller, on the basis of data, communicates with the other modules to 

initiate cleaning or not.  

2. Motor Module The motor module deals with the movement of the cleaning device. When dust is accumulated on the 

panel, the dust sensor sends a positive value to the microcontroller, which then initiates the motor driver to activate the 

cleaning device.  

3. Cleaning Module The cleaning module deals with the cleaning of the panel. As the motor driver ge ts initiated, the 

microcontroller then asks the wiper to start the clean operation and also activates the spray mechanism. The cleaning 

operation is performed till the dust sensor gives a negative value.  

4. User Interface The user interface enables the communication between the user and the device. The device sends text 

messages to the user through IFTTT to tell him about every operation that is being performed. Also, in this module the 

user can initiate to clean his solar panel own through the mobile application.  

 

4. APPLICATION: 

In the 21st century, the use of non-conventional energy resources for electricity generation increased. More and more 

people install solar panels on their home’s roofs to generate electricity. However, when dust is accumulated on the solar 

panel, the flow rate is reduced and less electricity is produced. Therefore, cleaning the panel as soon as the dust is 

accumulated is very important for the correct power generation. But it is a very tedious task to clean the panel, requiring 

human effort and time that most people do not have. The elderly cannot clean the panel even regularly. The solar panel 

cleaning device therefore helps the user solve all the problems mentioned above. It automatically cleans the panel using 

a dust sensor, cleaners and communicates with the microcontroller. The device also allows you to communicate so that 

the user can also start cleaning whenever the user wants.  
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5. ADVANTAGES: 

1. System has to be installed only once.  

2. Low operation and maintenance costs.  

3. Easily replaceable components.  

4. Easy installation.  

5. Low production cost.  

6. Highly safe cleaning system with no threat to humans.  

7. Easy to operate and maintain.  

8. No heavy machinery is required.  

9. Working in a system is very easy.  

 

6. DISADVANTAGES: 

1. Microcontrollers may get damaged due to irregular voltage supply.  

2. Wiper needs to be changed when worn out.  

 

7. CONCLUSION:  

Existing automated cleaning systems focus primarily on large solar power plants and are not generally useful for 

installation on smaller solar panels on dwelling roofs. This means that only a smaller solar panel must be installed for 

those with space constraints, which is why this project offers these smaller solar panels a huge advantage. The system 

can be installed on the top of the roof for solar panels.  
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