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Abstract: - This project, “Solar Panel Output Monitoring and Efficiency Tracker,” focuses on monitoring the performance of a
solar panel system in real time. It measures key parameters like voltage, current, power, and efficiency using sensors connected to an
Arduino UNO. Four solar panels are arranged in a series—parallel configuration to achieve suitable output levels. The data is displayed
on an LCD and can also be analyzed on a computer. A relay module is included for load control and protection. The system is simple,
cost-effective, and helps improve the efficiency of small-scale solar applications.

1. INTRODUCTION

The growing need for electricity and the decline of traditional energy sources make solar energy increasingly important. Solar panels
generate power using sunlight, but their efficiency depends on factors like light intensity, temperature, dust, and panel orientation.

This project uses sensors and a microcontroller to monitor voltage, current, and power in real time, helping calculate efficiency and
identify issues. It is a low-cost solution suitable for education, small-scale use, and research. Arduino-based systems can also include
displays or web interfaces for monitoring, along with safety features, making solar power systems more efficient and user-friendly.

2. OBJECTIV OF THE PROJECT
Objective:

The main objective of this project is to develop a low-cost and reliable system for real-time monitoring of solar panel performance. It
measures key electrical parameters like voltage, current, and power, and calculates the panel’s efficiency. The system displays data
on an LCD for easy monitoring and helps detect faults such as shading or voltage drops. It also provides a base for futu re upgrades
like loT-based remote monitoring and data logging.

3. LITERATURE SURVEY

The literature survey reviews existing solar panel monitoring methods and technologies. Earlier systems relied on manual monitoring,
which was less accurate and time-consuming. With embedded systems like Arduino, real-time monitoring using voltage and current
sensors became possible. Recent studies highlight that monitoring key parameters helps detect faults and improve performance. Data
can be displayed on LCDs or used for analysis, with some systems integrating loT for remote access. Efficiency is calculated by
comparing actual output with rated power. Overall, a simple, low-cost, real-time monitoring system is essential for effective solar energy
management.
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4. PROBLEM STATEMENTS

Solar panels are widely used for clean energy, but their performance depends on factors like sunlight, dust, shading, and temperature.
In many systems, lack of real-time monitoring makes it difficult to detect issues such as voltage drops, faults, or reduced efficiency.
This leads to lower energy output and poor system performance. Without proper monitoring, maintenance and energy management
become challenging. Therefore, a real-time solar panel monitoring and efficiency tracking system is needed to ensure better
performance, fault detection, and effective use of solar energy.

5. PROPOSED SYSTEM MODEL
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6. CIRCUIT DIAGRAM
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Fig.5.1 CircuitDiagram of Solar panel output monitoring and efficiency tracker.
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7. ADVANTAGES
Here’s a shorter version of your points:

Real-Time Monitoring — Continuously tracks voltage, current, power, and efficiency.
Accurate Analysis — Provides reliable measurements using sensors and Arduino.
Fault Detection — Identifies issues like shading, faults, or degradation early.
User-Friendly — Easy-to-read data on an LCD display.

Low Cost — Uses affordable and easily available components.

Low Power Use — Consumes minimal energy during operation.

Simple Design — Easy to build and suitable for beginners.

Scalable — Can be upgraded with IoT and additional features.

Better Energy Management — Helps optimize solar power usage.

Eco-Friendly — Supports clean and sustainable energy use.
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8. CONCLUSION

Battery status monitoring and display of battery charge according to required input limits. Temperature monitoring with automatic
shutdown. The frame uses lithium particle battery, battery charging and display frame, buttons, LCD screen, current sensor, voltage
sensor and temperature sensor to advance this frame. The frame permanently screens and protects the battery of the electric car. Here
we evaluate the frame according to the 3S lithium particle battery. Our specified frame not only shields the battery and charges it
safely, but also protects it to prevent accidents. When the frame is powered on, it uses its own charging and monitoring hardware,
allowing the customer to charge the 3S battery in a safe location.The voltage sensor is used to monitor the voltage during charging, and
the current flow to the battery is interrupted by the charging devices. The LCD screen also shows the continuous voltage level of the
battery. When the battery is fully charged, the case will remove the battery and display Cutlery fully charged on the LCD screen.When
it joins the stack, the current sensor monitors the current drawn from the battery and displays the limit on the LCD screen. The
temperature sensor is used to display the battery temperature during charging and disconnection.If the battery temperature is detected
not of normal quality, the frame will naturally remove the input and output and display the temperature and warning on the LCD
screen. In this way, the framework considers an intelligent and expert battery charging and security framework.
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