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Abstract 

With increasing electricity expenses and concern for the environmental impact of 

fossil fuels, the application of environmentally friendly sources of energy such as 

solar power is increasing. The primary way to harness solar power is by using solar 

panel arrays. Accumulation of dust and debris on even one panel in an array reduces 

their efficiency in energy generation considerably and emphasizes the need to keep 

the panels’ surface as clean as possible. Current labor-based solar array cleaning 

techniques are time-consuming, water-and energy-intensive and absence automation 

capabilities. This article presents a novel design for the first human mobile robotic 

cleaning scheme for solar panels that can be cleaned and maneuvered on the glass 

surface of a solar panel array from horizontal to vertical angles.  
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1. Introduction 

Solar panel array installations are becoming more prevalent throughout the globe. Each solar 

panel park has a life expectancy of 21–26 years[1][2], and optimizing and utilizing the energy 

generation potential on a periodic and daily basis is highly essential. The accumulation of 

disambiguated particles, refuse, wreckage and waste on the surface of photovoltaic panels 

affects the performance of the solar panel[3]. This is especially knotty and troublesome indry, 

xeric and dusty environments which constitutes of majority of regions around the nation. 

There is an immediate necessity of an automated cleaning solution to this intricate issue 

which can provide services to a large ground based solar arrays up to an operating park of 

1800 panels (1050square meters)[4][5]. 
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2. Experiment 

The panel cleaning bot intended in this situation consists of a 

passes through the panels with the assistance of a couple of motorized trolleys when 

stainless steel rod is used

robustness, this design was chosen. The risk of scratching the glass surface leads us 

to the movement with the h

participation, simplicity, and robustness, this design was chosen. With the assistance 

of wheels and manual force, the danger of 

motion. This design's test

across a broad spectrum of sizes.

size, but the system is adaptable due to its 

The panel columns have continuous travel since the robot can cross the side edges 

between the panel frames. Steps involved in the implementation of model of Cost 

Effective Bot for Cleaning Solar Panel Array are a

the present embodiment of this invention there is a presence of frame which is made 

using aluminum alloy of 3xxx series (3003) consisting of manganese.

 

Result and conclusion 

 

The cleaning and maintenance element of the s

 

The panel cleaning bot intended in this situation consists of a cleaning head that 

passes through the panels with the assistance of a couple of motorized trolleys when 

stainless steel rod is used[6]. Due to its lower cost participation, simplicity, and 

robustness, this design was chosen. The risk of scratching the glass surface leads us 

to the movement with the help of wheels and manual force[7]. Due to its lower cost 

participation, simplicity, and robustness, this design was chosen. With the assistance 

of wheels and manual force, the danger of scratching the glass surface brings us to 

motion. This design's test-retest capability enables acceptable ongoing functionality 

across a broad spectrum of sizes.Although not all panels or arrays are of the same 

size, but the system is adaptable due to its ideal size and adjustment of stainless rod

The panel columns have continuous travel since the robot can cross the side edges 

between the panel frames. Steps involved in the implementation of model of Cost 

Effective Bot for Cleaning Solar Panel Array are as follows:-a) Supportive Frame: In 

the present embodiment of this invention there is a presence of frame which is made 

using aluminum alloy of 3xxx series (3003) consisting of manganese. 

The cleaning and maintenance element of the solar panel effectiveness is highly 

 

cleaning head that 

passes through the panels with the assistance of a couple of motorized trolleys when 

. Due to its lower cost participation, simplicity, and 

robustness, this design was chosen. The risk of scratching the glass surface leads us 

Due to its lower cost 

participation, simplicity, and robustness, this design was chosen. With the assistance 

scratching the glass surface brings us to 

retest capability enables acceptable ongoing functionality 

Although not all panels or arrays are of the same 

nd adjustment of stainless rod. 

The panel columns have continuous travel since the robot can cross the side edges 

between the panel frames. Steps involved in the implementation of model of Cost 

a) Supportive Frame: In 

the present embodiment of this invention there is a presence of frame which is made 

olar panel effectiveness is highly 
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crucial. Increase in effectiveness is noted by 30 percent -33 percent on an 8-panel 

array, so in turn we can observe that it will be of higher use in solar parks where the 

amount of cells is highly higher. Complete cleaning is extremely advantageous since 

the hindering of a single panel with accumulated dust affects the efficiency for the 

entire array. It is important that all cells available should be operate at certain value 

since they are connected in series. 
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