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Small solar panel cleaning robot controlled by remote control
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Abstract

This research study developed a small solar panel cleaning
robot to solve the problems of dust and debris coverage that
reduced electricity generation efficiency. The robot featured a
compact aluminum structure measuring 0.375x0.476x0.07
meters, weighed 7.8 kilograms, and was controlled by Arduino
UNO and ESP32 with distance sensors that prevented falling.
The cleaning system consisted of brushes, a water spray system,
and water squeegees. It supported two control modes: remote
control and automatic system, equipped with an loT MQTT
Panel for GPS position tracking and battery status monitoring.
Test results showed that remote control achieved 100%
efficiency and averaged 39.95 seconds per panel, while
automatic mode took 37.10 seconds per panel. Manual cleaning

by humans averaged 16.43 seconds but carried the risk of
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working at heights. Field testing on 30 solar panels on a rooftop
averaged 28.31 minutes, used 1.84 liters of water, achieved a
maximum remote-control range of 30.28 meters, and provided
55 minutes of continuous battery operation. The developed
robot enhanced efficiency for solar panel maintenance through
both manual and automatic cleaning control.

Keywords: Cleaning Robot, Solar Panel, Automated Control

System, Electrical Power Generation Efficiency
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