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ABSTRACT

Solar energy is the most huge and extensive renewable energy sources. Solar panel is a cell which is converts
sun UV radiation into electric energy. Recent decade of the years, solar panel usage will be drastically increased
via in both commercial as well as industrial purposes. In large scale units of solar energy conversion, more
number of solar panels is used. Mainly solar panel is placed in the outdoor or top of the buildings. Due to air
pollution and direct communication with the outdoor and so it makes more dust particles. Due to these dust
particles, it easily affects the throughput and yield of the electric energy production. In large scale industries
should be necessary to clean the solar panel in a periodic manner. It is more tedious process to clean every
panel and it consumes more time and man power. This proposed system contemporary to resolve the above
limitation. It produces a remote control based robot and it’s operated by our mobile phones. This arduino based
automatic robot is interfaced with mobile phones through Bluetooth technology. It will be more compactable
and reduce time as well as man power. It is highly efficient for the large scale solar panel units.
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Introduction

Each and every year the need for electric energy is increasing tremendously. Generally, there are two types of
sources of power generation, one is conventional source another one is non- conventional source [1-5]. Most
conventional sources like thermal power, nuclear power are commercially used to generate the electric power but
those power plants result in emission of unwanted gas into the atmosphere and create many problems for both the
environment and people. But, in non-conventional methods like solar energy, wind energy, tidal energy, hydel
energy is eco-friendly, in which solar power generation is an effective and also has cost benefit [6-11].

In current worlds condition goes towards most energy scarcity in after the one or two decades. In recent days the
government is strictly avoid the carbon dioxide emitting energy sources [12-19]. The evolution of renewable energy
is built in different kinds. Most of the governments are taking action to improve and implant the renewable energy
sources. Here, the solar renewable energy act a major role by via solar panel scales [20-27].

In solar panel, some constraints affect the throughput such as dust, humidity and wrong tilt. In automated solar PV
panels rotation ut of the solar PV panels cleaning aims into the automation is widely used to reduce the barriers
against the maximum throughput as well as efficiency. This paper reveals all the direct and indirect constraints which
will affect the efficacy in automated solar energy generation system [28-36]. Here, it deeply explains the hurdles in
cleaning the solar panels by automatically.

The various natural aspects are like temperature, poor solar light, solar irradiance which all the above aspects harshly
affect the efficiency of the solar panel [37-41]. When the solar panel affects by over the temperature, which makes
the solar panels into short circuit and it decreases the throughput of solar energy generation [42-51].
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Related Works

The innovative idea for this solar car based cleaning is modified into fully computerized [52-59]. It will help to
reduce the human involvement and avoid dust allergy and other dust based diseases [60-67]. The dark water cleaning
procedure forestalls bother pervasions by lessening the deposits that can draw in and bolster bugs [68-74]. It likewise
improves the time span of usability and tactile nature of nourishment items. In the proposed framework, the machine
is worked with remote control to clean the sewage. Henceforth, this framework stays away from the effects from the
sewage squander furthermore, its unsafe gases [75-79].

In the mode of automation, sun light with the angle of projection is also major factor for the efficiency and
throughput of the solar panels. Exact position and tilt angle of the panel is minus 10 degrees. Some of the
atmospheric moistures and dust deposition on the solar panel makes great impact on the solar energy generation.
When, the intensity of the dust deposition is inversely proportional to the solar panel efficiency [80-82].

This paper highlights architecture of the automatic cleaning panels with the help of robots. The principle of working
in automatic cooling has done with the help of highly rhythmic pressure dumbed with the robot. It clears all the
harmful and harmless dust particles and debris. With the help of high stream of water removes all the solar panels in
order with the left and right conditioned motors.

The main motto of this proposed automotive idea focused to eliminate the human involvements and it is most useful
for the high risk works such as drainage cleaning. The black water cleaning process helps to prevent pest infestations
by reducing the residues that can attract and support pests. It also improves the shelf life and sensory quality of food
products.

Ultrasonic Sensor

Sensor which is used to sense any object or things presents in a unit meter distance. It makes the automatic robot into
selfless movement and collision avoidance. It clears the component and more efficient in a bounded region of
movement. This sensor is mainly purposeful for the own decision making and reliable. It majorly used as a
component of security and self-decision making system.

Fig. 1. Ultrasonic sensor snapshot

An ultrasound waves generated by the ultrasonic sensor, is used to find object or walls for collision avoidance. it
evolves a ultrasound waves in a specific frequency, it hits the target and reflected. It is received by the receiver
present in the ultrasonic sensor. The distance between the object is observed by the elapse time between wave
reflections and receive. It is shown in fig.1.

Dc Motor
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Automation is a term represents movement of device using without human operations. In this evolution of
automation, electric motors play a major role. Electric motor is a device converts electrical energy into mechanical
action. It observes a electric energy and rotates the rotor in a flexible angle of motion to the user preferable. Electric
engines are extensively arranged into two distinct classes: Direct Current (DC) engine and Alternating Current (AC)
engine. In this article we will examine about the DC engine and its working. And furthermore how a stuff DC
engines functions. A DC engine is an electric engine that sudden spikes in demand for direct flow power. In any
electric engine, activity is subject to basic electromagnetism. In these DC engine A current conveying conductor
creates an attractive field, when this is then positioned in an outer attractive field, it will experience a power
corresponding to the current in the conductor and to the strength of the outside attractive field. It is a gadget which
changes electrical energy over to mechanical energy. It chips away at the way that a current conveying conductor set
in an attractive field encounters a power which makes it turn regarding its unique position. It is figured in fig.2.
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Fig. 2. DC Motor
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Fig. 3. Bluetooth Module

HC-05 Bluetooth Module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent
wireless serial connection setup. Its communication is via serial communication which makes an easy way to
interface with controller or PC. HC-05 Bluetooth module provides switching mode between master and slave mode
which means it able to use neither receiving nor transmitting data. It is also figured in fig.3.

Existing System
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Conventional robot manipulators are heavy, and poor in accessing congested spaces due to the constraints imposed
by their rigid links. Their utilization regularly depends on the extra sending of sensor heads, which can be massive,
and furthermore hard to send in restricted spaces. We present a novel, light, constantly bowing "tree-like" robot with
retractable branches. We show its capacity for special and versatile tasks over different scales and talk about the
potential for utilization of such robots in activities in Space. The robot configuration considered in this highlights
agreeable consistent spine components, and is subsequently an illustration of a continuum robot. The sub-field of
advanced mechanics zeroing in on continuum "trunk and limb" robots has seen a flood of interest and action lately,
empowering various new and imaginative applications, especially in operations. Continuum robots have been
proposed for Space applications already. NASA fostered the first long, slim "ring" continuum robot, fully intent on
infiltrating and investigating blocked spaces infeasible with ordinary unbending connection based automated
constructions. Later endeavors have refined the ring configuration, focusing on investigation procedure on the
International Space Station. The vital development in the robot configuration talked about here is in its equal and
variable geography structure. Two sets of autonomously controlled "branches" can be stretched out from the focal
"trunk" (consequently the abbreviation TREE, from Tree Robot for Extended Environments). This gives the capacity
to design from a solitary trunk (with the branches completely withdrawn) to a wide assortment of equal geographies.
This permits the robot to enter and move inside restricted spaces, and afterward arrange to introduce different sensor
sees and additionally controllers to its current circumstance. The benefits of such equal mechanical designs in Space
conditions have been shown beforehand, eminently in the multi (unbending connection)- limbed Dextre robot. In any
case, the utilization of equal continuum structures is new, and can give novel usefulness, as talked about in this task.
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Fig. 4. Block Diagram of Solar Panel Cleaning Robot Using Wireless Communication
Proposed System

Settled dust particles deposited on the solar panel and its affects throughput of the solar energy conversion. This
proposed solar car acts like an autonomous robot and which is generally clean every throughput hazardous particles
using Bluetooth based technology. When solar car is buildup with arduino microcontroller and which is biased with
the mobile phone via Bluetooth. Solar car movements happen with the help of couple of ultrasonic sensors. The solar
car is placed top of the solar panel at the time of cleaning. It acts like a semi-autonomous robot moved with the help
ultrasonic sensor in a structured angle. Mobile based controller sets a forward and reverse mode of operation. During
this operation, BO motor turns on and the brushes cleaned the solar panel. The cleaning of the dust and hazardous
particles removed in a high efficient manner. The entire performance was illustrated as a block diagram in fig.4.

Result and Discussion

The Bluetooth biased Arduino microcontroller was interfaced with consistent and efficient ultrasonic sensors. These
ultrasonic sensors moved with the help of general power supply unit. The action of forward and reverse direction is
handled by the human with the help of mobile phones. It cleans the system in a periodic action of time and its set us
by the users. Ultrasonic sensor produces an ultrasound waves in an opposite direction with the mutual. The smartness
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or innovation was performed with the automatic motor on and off with the help of dust removed conditions. It
encourages the solar energy production in a smarter way of approaches. The efficient proposed solar robot car was
implemented and its corresponding output is shown in fig.5.

Fig. 5. Hardware result of solar panel cleaning robot

Conclusion

In this photovoltaic modules perform decried ideal and optimum throughputs. Natured defined hazards are the major
causes of the photovoltaic performance. This proposed system climaxes the effect of dust, dirt, pollution, sea salt on
the PV systems efficiency. With rising implementation of photovoltaic arrays, a new method of cleaning and
inspection is necessary. A reliable, cost-effective, remote controlling and automatic PV cleaning robot is designed
and implemented. Its main purpose is to clean solar panels from dust. This proposed system is used to resolve in an
efficient manner and increases the performance of the PV system increases. This automatic dust cleaner will
overcome some of the demerits of the existing system and will bring revolution in today’s conditions. It is made up
of rotating cylindrical brush to scrub the photovoltaic panels to remove the dirt and direct it away from the panels.
The cleaning head is designed to clean while traveling both upwards and downward. The device developed
significantly reduces the number of workers needed to clean arrays using limited resources and taking less time. As
for now, in order to turn off the robot, the user has to place the ultrasonic sensors in all corners of the robot which
detects the edge of the panel and shutdown automatically.
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