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Abstract

Today, with the depletion of fossil fuels, the trend towards using renewable energies has increased.
Among the various types of renewable energy resources, solar systems received more attention due to
technical, environmental and economic reasons. However, the efficiency of solar panels is not high
due to several reasons. In addition to using high-efficiency control equipment such as maximum
power point tracking (MPPT) methods, cleaning the surface of solar panels is one of the best and
easiest ways to improve their efficiency and performance. In this paper, to increase the efficiency of
solar panels, a robot for cleaning solar panels with the ability to adjust the height with the help of tank
wheel technology has been developed. Moreover, due to water shortages in the country, the design of
this robot has been done without the use of water. Considering that the designed robot has a
telecommunication system with remote control capability, the speed of cleaning is very high and there
is no need for the operator. The used software in the robot provides proper scheduling for the cleaning
of solar panels. In addition to the aforementioned advantages, the proposed robot has a much lower
price than foreign products. The performance of this robot on the five kW solar power plant of Tafresh
University has been evaluated. Increasing the efficiency of the power plant, more revenue from the
sale of energy to the grid and significant savings in water consumption are the main advantages of this
intelligent robot.
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Table (1): Comparison between proposed robots in other countries and the suggested robot in this paper [14]
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Figure (1): Three-dimensional design of the proposed robot
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Figure (2): Prototype of the proposed robot
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Figure (3): Inside view of the robot control box
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Figure (4): Three-dimensional orginal design of the robot
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Figure (5): Prototype of the designed robot in the laboratory of Tafresh University
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Figure (6): Equivalent circuit of the solar cell [24]
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Figure (7): View of pack number one
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Figure (8): View of connections pack number two
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Figure (9): Equipment of pack number two
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Figure (10): Flowchart of control of the robot
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Figure (11): Diagram of the controller for the proposed robot
controller
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Figure (12): Open-loop model of the stepper motor control system
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Figure (13): Robot relocation chart
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Figure (14): The speed of rotation of the up and down wheels and the location of the robot in order to reach the target point
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Figure (15): Another schematic of the designed robot
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Figure (16): Different positions of the robot
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Figure (17): Status of switches in the robot
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Figure (18): AutoCAD design of the mechanical part of the robot
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Figure (19): Designed wheels and transmission power system
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Figure (20): Positioning of the stepper motor to apply force and create movement in the axis
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Figure (21): Test of the robot on a glass surface
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Figure (22): Designed robot cleaning brush

Figure (23): Proximity sensors of the robot and holder rake
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Figure (24): Test of the robot with the battery on the solar power plant
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