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ABSTRACT

This project is developed for the betterment of the solar panel users. We providing transparency in cleaning system by using the most newly invented technology,
which provide a better performance, integrity, consistency, cost-effective and scalable solution for the removal of dust and speck. The presented cleaning system
provides about 34% more energy output compared to the dust accumulated solar panel. This system is control by application from whole world. Also this system
reduces manpower for cleaning of solar panel. This is automatic solar panel cleaning system.
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INTRODUCTION

Solar energy is one of the most promising sources of renewable energy, and solar panels play a crucial role in harnessing this energy. However, solar
panels tend to accumulate dust, dirt, and other debris over time, which can significantly reduce their efficiency. Regular cleaning is necessary to maintain
optimal performance and maximize energy generation.

Manual cleaning of solar panels can be time-consuming, labor-intensive, and costly, especially in large-scale solar installations. To address this challenge,
an automatic solar panel cleaning system using the Internet of Things (loT) can be implemented. This system combines loT technology, sensors, and
automation to remotely monitor and clean solar panels efficiently and effectively.

OBJECTIIVES

The objective of the Automatic Solar Panel Cleaning System using 10T is to develop a smart and automated solution for cleaning solar panels to improve
their efficiency and performance. The specific objectives of this project may include: To increase the efficiency of solar panels by removing dust, dirt,
and other debris that accumulates on their surface over time. This will ensure maximum sunlight absorption and energy generation. To automate the
cleaning process and ensure regular and timely cleaning of solar panels without human intervention. This will minimize downtime and maximize energy
production.To reduce manual labor and associated costs involved in manual cleaning and maintenance of solar panels. The automation provided by the
loT-based system eliminates the need for manual cleaning and reduces overall operational expenses. To enable real-time monitoring of solar panel
cleanliness and performance parameters such as energy output, temperature, and efficiency. This data can be collected and analyzed to identify patterns,
detect anomalies, and optimize the cleaning schedule. To provide remote control and management capabilities, allowing users to monitor and control the
cleaning process using loT devices such as smartphones, tablets, or web interfaces. This enables convenient monitoring and management of the cleaning
system from anywhere. To promote sustainable energy generation by ensuring optimal performance of solar panels through regular cleaning. By
maintaining the cleanliness of solar panels, the system contributes to the reduction of greenhouse gas emissions and the overall environmental impact of
solar energy production.

Overall, the objective is to develop an efficient, automated, and loT-enabled solution that enhances the performance and longevity of solar panels while
reducing operational costs and environmental impac
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WORKING PRINCIPLE
The working principle of an automatic solar panel cleaning system using loT involves the integration of sensors, communication networks, data analysis,
and control mechanisms. Here's an overview of the working principle:

Data Collection: I1oT sensors are strategically placed on the solar panels to collect data on parameters such as dirt accumulation, temperature, humidity,
and energy output. These sensors continuously monitor the condition of the panels and collect real-time data.

Data Transmission: The collected data is transmitted from the sensors to an loT platform or gateway using wireless communication protocols such as
Wi-Fi, Bluetooth, or LoRaWAN. The data transmission can be scheduled at regular intervals or triggered by specific events.

Data Analysis: The loT platform receives the data from the sensors and performs data analysis using algorithms and machine learning techniques. The
analysis may involve assessing the level of dirtiness on the panels, determining the impact on panel performance, and identifying the need for cleaning.

Decision Making: Based on the data analysis, the loT platform makes intelligent decisions regarding when and how to clean the solar panels. It compares
the measured data with predefined thresholds or performance degradation models to determine if cleaning is required.

Cleaning Trigger: When the analysis indicates that the solar panels need cleaning, the 10T platform triggers the cleaning process. This trigger can be
based on specific time intervals, predefined schedules, or real-time data inputs.
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Cleaning Mechanism Activation: The cleaning mechanism, such as robotic arms, motorized brushes, or water jets, is activated to remove dirt and debris
from the solar panels. The cleaning mechanism moves across the panels, ensuring thorough and effective cleaning.

Monitoring and Control: The loT platform provides real-time monitoring and control capabilities for the cleaning system. Users can remotely monitor
the progress of cleaning operations, adjust cleaning parameters, and receive notifications or alerts regarding the system's status.

Energy Output Monitoring: After cleaning, the 10T platform continues to monitor the energy output of the solar panels. It compares the pre- and post-
cleaning energy generation to assess the effectiveness of the cleaning process and ensure optimal performance.

Fig:- Working model of Automatic Solar Panel Cleaning System

RESULT AND DISSCUSSION

The reduction of output power is reducing after cleaning of solar panel by water spray with using rubber wiper. The dirt, speck of particles or bird drop
are the reasons of losses power. Another technique is dry cleaning cannot completely remove all dirt and other particles from solar panel, it’s only remove
upper layer.In this system no external power is required, system uses rechargeable battery and also battery is recharge directly from solar panel.

This system is made up of light weight- long lasting material, so the cost and power consumption is less compare to other system. Water is down the
temperature of solar plate during the cleaning process, it’s also increase the ration of power generation.

CONCLUSION

In conclusion, the implementation of an automatic solar panel cleaning system using loT technology offers significant benefits in terms of improving the
performance, efficiency, and longevity of solar panels. The system effectively removes dirt and debris from the panels, leading to increased energy
generation and optimized panel performance. The integration of 10T sensors, data analysis, and control mechanisms allows for real-time monitoring,
decision-making, and remote control of the cleaning process.

The automatic solar panel cleaning system using loT technology provides an efficient, reliable, and sustainable solution for maintaining and optimizing
the performance of solar panels. With further advancements and refinements, this system has the potential to revolutionize the solar industry by promoting
increased energy generation, reducing maintenance costs, and facilitating the widespread adoption of clean energy technologies.

The authors gracefully acknowledge Asst. Prof. Vaibhav Bankar for their guidance, support and direction.

FUTURE SCOPE

The automatic solar panel cleaning system using IoT has a promising future scope with potential advancements and developments. Here are some future
possibilities for the system:
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Integration of Advanced Sensors: Future iterations of the system can include advanced sensors to gather more detailed data about the panel's condition
and environmental factors. This may include sensors for monitoring dust particle size, tilt sensors to assess the panel's angle, or weather sensors to account
for weather conditions and their impact on panel performance.

Predictive Maintenance: The system can be further developed to incorporate predictive maintenance capabilities. By analyzing sensor data and historical
trends, the system can anticipate potential issues or maintenance requirements before they result in significant performance degradation. This enables
proactive maintenance, reduces downtime, and ensures the continuous and efficient operation of the solar panel system.

Integration with Energy Storage Systems: As energy storage systems become more prevalent, integrating the automatic cleaning system with these
systems can optimize the overall energy management. The system can consider energy storage levels, energy demand, and panel performance to prioritize
cleaning schedules and maximize energy utilization.

Enhanced Communication and Connectivity: Improvements in communication protocols and connectivity can further enhance the system's
performance. Faster and more reliable data transmission can ensure real-time monitoring, control, and seamless integration with the 10T platform. This
allows for prompt decision-making and better coordination of cleaning activities.

Environmental Monitoring: Future developments may include sensors for monitoring environmental parameters such as air quality, temperature, and
humidity around the solar panel installation. This information can provide insights into the environmental impact of the solar panels and help optimize
their performance in varying conditions.

Integration with Smart Grids: The automatic cleaning system can be integrated with smart grid infrastructure for more efficient energy management.
By coordinating cleaning schedules with electricity demand patterns and grid conditions, the system can contribute to grid stability and help balance
energy supply and demand.
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