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ABSTRACT:  

This project presents the design and implementation of a Maximum Power Point Tracking (MPPT) Solar Charge Controller using Arduino microcontroller. 

The aim is to Enhancing the effectiveness of capturing solar energy by dynamically Fine-tuning the operational point of the photovoltaic panels to the 

maximum power output. The MPPT algorithm is implemented through Arduino programming, allowing real-time tracking of the solar panel's maximum 

power point. The system incorporates sensors to measure solar panel voltage and current, enabling continuous monitoring of the environmental conditions. 

The Arduino calculates the optimal operating point and controls the charging process to extract maximum power from the solar panels. The hardware setup 

includes a buck-boost converter to regulate the charging voltage and manage the energy flow to the battery. 
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INTRODUCTION 

The MPPT (Maximum Power Point Tracking) Solar Charge Controller using Arduino is a sophisticated electronic system designed to optimize the 

efficiency of solar energy harvesting in photovoltaic (PV) systems. This project aims to enhance the performance of solar panels by dynamically 

adjusting the operating point to extract the maximum power from the solar array under varying environmental conditions. By integrating an Arduino 

microcontroller into the MPPT charge controller, we enhance the system's capabilities for monitoring, data logging, and user interface. Arduino's 

flexibility and extensive community support make it an ideal platform for developing smart and customizable solar charge controllers. This project 

aims to empower enthusiasts, researchers, and renewable energy advocates to build their MPPT Solar Charge Controller using readily available 

components and the Arduino development environment. Through the exploration of MPPT algorithms, solar energy fundamentals, and Arduino 

programming, this project provides a hands-on opportunity to contribute to the sustainable energy revolution. Join us on this journey to unlock the 

full potential of solar power through the synergy of MPPT technology and Arduino innovation. the MPPT Solar Charge Controller using Arduino 

project offers an intelligent and efficient solution for maximizing solar energy utilization, making it a valuable addition to renewable energy systems. 

It provides a practical understdanding of MPPT algorithms, solar energy harvesting, and microcontroller-based control systems. 
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PROBLEM STATEMENT 

Solar energy is an abundant and renewable source of power. To harness the maximum energy from solar panels, it is essential to operate them at 

their maximum power point. This requires an efficient Maximum Power Point Tracking (MPPT) solar charge controller. The conventional charge 

controllers often do not optimize the power output from the solar panels, leading to suboptimal energy harvesting. Therefore, the challenge is to 

design and implement an MPPT Solar Charge Controller using Arduino to enhance the efficiency of solar power systems.  

Solar photovoltaic (PV) systems offer an environmentally friendly and sustainable source of electrical energy. It develop a robust MPPT algorithm 

that can accurately track the maximum power point of the solar panels under varying environmental conditions, such as changes in sunlight intensity 

and temperature. 

 

LITERATURE SURVEY 

1. Explore the fundamentals of maximum power point tracking (MPPT) techniques, highlighting their importance in maximizing solar panel 

efficiency. 

2. Explore sensor integration techniques for accurate measurement of solar panel voltage, current, and temperature, and their impact on controller 

performance. 

3. Examine existing studies that showcase the use of Arduino platforms in renewable energy applications, including solar energy systems. 

4. Analyze the benefits of Arduino's programmability, real-time processing, and sensor interfacing capabilities in MPPT implementations. 

5. Compare the performance of different MPPT algorithms in terms of efficiency, tracking speed, and accuracy under varying environmental 

conditions. 

 

IMPLEMENTATION DESIGN 

 

 

FEATURES 

1. MPPT algorithm implementation: Implement an efficient MPPT algorithm to track and maximize the power output from the solar panels, 

ensuring the system operates at the optimal voltage and current levels. 

2. Arduino-based control: Utilize an arduino microcontroller for control and data processing. Arduino's flexibility and ease of use make it a 

suitable choice for this project. 

3. Real-time data monitoring: Implement a real-time monitoring system that displays critical data such as input voltage, output voltage, charging 

current, battery status, and solar panel output power on an lcd or led display. 

4. Battery charging and management: Include a battery charging algorithm that optimally charges the connected battery, considering factors like 

battery type (lead-acid, lithium-ion, etc.) And state of charge (soc). 

CONCLUSION 

The development and implementation of an MPPT solar charge controller using Arduino have been successfully achieved in this project. The main 

goal of the project is to enhance the performance of solar panels by dynamically adjusting the operating point to extract the maximum power from 

the solar array under varying environmental conditions. The hardware implementation involved the integration of Arduino as the microcontroller, 
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sensors for measuring solar panel voltage and current, and the necessary power electronics for controlling the charging process. The Perturb & 

Observe (P & O) algorithm was employed for as the MPPT algorithm, Consistently fine-tuning the operational stance to ensure max power 

extraction from the solar panels. Through rigorous testing and experimentation, the designed MPPT solar charge controller Illustrated its capacity 

to proficiently monitor the optimal power output amidst changing environmental factors.. In conclusion, this project has successfully demonstrated 

the feasibility and effectiveness of implementing an MPPT solar charge controller using Arduino. The knowledge gained from this project 

contributes to the ongoing efforts in developing efficient and sustainable energy solutions. 
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