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Photovoltaic Panel Cleaning Robot 

 

 

Abstract 

 

Developing the Solar Panel Cleaning Robots can be used to work 

instead human especially. For past few years, many countries have installed 

their own solar power plant, and researchers have been working on improving 

solar panel efficiency, maximum energy extraction from the sun, control, and 

power electronics. The conversion of solar energy into electrical energy via 

solar panels. Extraction of maximum energy level from the sun reduces 

installation costs and makes it easier to meet the demanded peak electrical 

power. Physical conditions such as snow, muddy rain and dusting reduce the 

efficiency of the solar panel. It results the reduced electrical power production 

level which can be technically produced with clean solar panel surface. 

Therefore, regular cleaning of solar panels as well as the maximum power 

point tracking devices improves the overall efficiency of solar panel. However, 

this project aims to design and develop the Solar Panel Cleaning Robots by 

studying Solar Panel Cleaning Robots movement which work suitable for 

Industrial and solar power plant, Wireless Joystick, Sensors, Gear Motor and 

ARDUINO microcontroller. The robot will clean a solar cell by using a rotary 

brush with water spray to improve cleaning system. In addition, the edge of 

the solar panel array can be detected by sensor fixed in the robot. 

 

 

 

 

 

 



         

Introduction 

 

Solar energy is derived from the sun, which is an abundant and 

inexhaustible source of power. Unlike fossil fuels, which are finite and 

contribute to environmental pollution, solar energy is renewable and 

sustainable, making it a cleaner and more responsible choice. 

 

Solar energy production generates electricity without emitting 

greenhouse gases or other harmful pollutants. By reducing our reliance on 

fossil fuels, solar energy helps combat climate change, improves air quality, 

and minimizes our ecological footprint. 

 

Solar energy provides an opportunity for greater energy independence. 

With solar panels installed on rooftops or in local communities, individuals and 

communities can generate their own electricity and reduce their dependence 

on centralized power grids. This decentralization improves resilience, 

especially during power outages or natural disasters. 

 

India receives annual sunshine of 2600 to 3200 hours per year and 

about 5,000 trillion kWh per year energy is incident over India's land area with 

most parts receiving 4-7 kWh per sq. m per day. Solar photovoltaic power can 

effectively be harnessed providing huge scalability in India. 

 

Maximum power point tracking (MPPT) devices are one of the ways for 

increasing solar array efficiency by changing equivalent load. These devices 

are DC-DC converters controlled with MPPT algorithms. Among the MPPT 

algorithms, Perturb and Observe (P&O) method and the Incremental 

Conductance (IC) method are widely used ones. 

 



         

Block Diagram 
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Working 

 

Arduino Uno is one of the most popular and widely used Arduino 

boards. It is a microcontroller board based on the ATmega328P microcontroller 

chip. It will control all the sensors motor, drivers, and display. Take decisions 

according to the signal from LoRa WAN. Which is used to transmit data for long 

range up to 2 kilometres. Motor drives are driving the high torque DC motors to 

control the robot movements and cleaning brush and also drives the water pump 

motor. Robot automatically stop when object is detected or goes to edge of the 

panel by signal from the sensors. Robot is power up by the Li-ion battery paired 

with BMS which is capable of producing 12 volt and 2A of Current. 

 

A roller brush and a water sprayer is equipped in the robot to clean all 

dirt and grime from the surface of the panels. The sprayer gets its supply of water 

through an onboard tank. The rubber caterpillar tracks ensure that this robot can 

adhere to the slick surface of solar panels. This robot operates remotely and 

wirelessly. 

 

The solar panel cleaner robot makes use of a water tank with motorized 

pump along with 6 x DC motors to achieve robot’s motion using caterpillar wheel 

motion. The robotic vehicle is built over a metal chassis with a controller circuitry 

operated over RF wireless remote. 

 

A remote controller is used to wirelessly transmit control movement data to 

the robotic vehicle. The controller receives the data and operates the wheel motors in 

desired directions to achieve the desired movement. The front brush is fixed to the 

main chassis front and operated by a geared DC motor.  

 

 



         

Cost Estimation for “Photovoltaic Panel Cleaning Robot” 

S.No Component Specification 
Unit Cost in 

Rs 
No. of 
Units 

Amount in Rs 

1 
Roller Shock 
Absorber 

RS PRO 1,500 2 3000 

2 LoRa WAN UART Serial Module 6,200 1 6200 

3 Arduino UNO 1,000 1 1000 

4 DC Motor 12V 60 RPM Gear Motor 4,500 6  27000 

5 Motor Driver - 500 2 1000 

6 Servo motor 
MG497 

1,000 1 1000 

7 Display OLED Screen 500 1  500 

8 DC Water Pump - 600 1  600 

9 2 Wheel Chains 52 Chain Links 1,200 2 2400 

10 Battery 12v 7200 mAh Li-ion Battery 3,000 2 6000 

11 BMS module 2S 4A 3.7V 1,000 1 1000 

12 Metal Frame Chassis - 5,400 1 5400 

13 
Ultrasonic sensor & 
IR Sensor 

- 2,000 1 2000 

14 Wires Single Stand 500 1  500 

15 Roller brush - 2,500 1 2500 

16 Tank - 700 1  700 

17 Charger 12V 2A 600 1  600 

Total 61,400 

Component cost for 3 Solar PV Cleaning system 61,400 X 4 = 2,45,600 

17 Miscellaneous - - - 38,400 

Total Amount of the Project  Rs 2,84,000  



         

Advantages: 

 

 The overall efficiency of solar panels is improved by keeping them clean. 

 Remote and wireless operation ensures workers aren’t put in danger. 

 Roller brush cleans all dust, dirt, grime, and debris. 

 Equipped with water sprayer supplied with on-board water tank. 

 Compact, portable, and user-friendly design. 

























































































































 

 

 

 

SUMMARY SHEET 

Criteria Criteria-VI – Governance, Leadership and Management 

Key Indicator  6.3 Faculty Empowerment Strategies (30) 

Metric 

6.3.3 Average number of professional development / administrative 

training Programmes organized by the institution for teaching and non 

teaching staff during the last year. 

 

 

 

HEI CLAIM 

 

MKCE has an effective practice of conducting professional development 

programs for the teaching and non-teaching faculty through the various departments. 

Every year more number of professional development and administrative training 

programmes have been organized by MKCE for the benefit of teaching and non-teaching 

staff. The below table indicates the number of such programmes organized last year for 

teaching and non-teaching faculty. 

Year Number of 

programmes organized 

for teaching faculty 

Number of programmes 

organized for non-teaching 

faculty 

Total number of 

programmes 

2020-21 7 3 10 

  

 

 

 

 

 

 



 

 

The following supporting documents are submitted by the HEI to substantiate its claim 

for the metric 6.3.3: List of professional development programs conducted for Teaching 

Staff, List of Administrative Programs conducted for Non-Teaching Staff, Institutional 

data in prescribed format, and annual reports duly attested by the Principal. 

 

SUPPORTING DOCUMENTS 

 

S.No. Documents description Document Link 

1.  Annual Reports View Document 

2.  Link for additional information View Document 

 

https://aqar.mkce.ac.in/cr6/6.5.1.3.1.pdf
https://aqar.mkce.ac.in/cr6/6.3.3.3.pdf
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