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[bookmark: _t26719629zs5] SUMMARY, CONCLUSION, AND RECOMMENDATIONS
[bookmark: _pfswtvsyixuv]5.1	Summary of the Study
This project focused on the design and implementation of a cost-effective IoT framework for remotely monitoring solar energy systems. In recent years, the need for smarter and more sustainable energy systems has intensified, particularly in off-grid areas where maintenance and monitoring are difficult. The primary goal of this study was to develop a functional, low-cost system capable of real-time data monitoring using readily available components.
The project was carried out in five stages:
· Chapter One introduced the background, problem statement, objectives, significance, and scope of the project.
· Chapter Two presented a detailed literature review of related work, key concepts, empirical studies, and research gaps.
· Chapter Three described the methodology, including the system architecture, hardware and software tools used, and the step-by-step implementation process.
· Chapter Four detailed the system development, testing, evaluation, and challenges encountered during implementation.
Key components such as the ESP8266 NodeMCU microcontroller, lithium-ion battery with a Battery Management System (BMS), ACS712 current sensor, voltage divider, and the Blynk IoT platform were used to build the system. The prototype was successfully implemented, and testing showed reliable data acquisition, low latency, and successful remote monitoring of battery voltage and current.
[bookmark: _tsas7n9ffh34]5.2	Conclusion
The project successfully demonstrated that a low-cost, energy-efficient, and scalable IoT-based monitoring system can be developed using affordable and locally available components. The integration of ESP8266 and Blynk provided a smooth and interactive way to access real-time data from a solar setup without physical inspection.
The system met its objectives by enabling:
· Continuous monitoring of voltage and current values.
· Remote access to solar system status via a mobile interface.
· Notifications for thresholds or abnormal behavior.
This work provides a practical solution for improving energy efficiency, reducing manual monitoring efforts, and preventing equipment failure in solar power systems, especially in rural or under-resourced communities.
[bookmark: _9cpz2jjnvr0d]5.3	Recommendations
Based on the outcome of this project, the following recommendations are made:
1. Use of GSM or LoRaWAN modules should be explored for areas with limited or no Wi-Fi access.
2. Expand the system to include additional parameters such as temperature, state-of-charge (SOC), or solar irradiance for deeper diagnostics.
3. Add data logging and analytics features, such as integrating Google Sheets or Firebase for long-term performance tracking.
4. Develop a custom app or web dashboard to remove dependency on third-party platforms like Blynk for better flexibility and branding.
5. Integrate safety alerts and auto-shutdown features in case of voltage or current anomalies to protect connected loads.
[bookmark: _ujooc0kqgo2s]5.4	Limitations of the Study
While the project achieved its objectives, it was not without limitations:
· The system is dependent on Wi-Fi, limiting its use in locations without internet access.
· The ESP8266 has limited analog pins and memory, restricting the number of additional sensors.
· The Blynk free tier limits widgets and update frequency.
· Sensor readings may have minor inaccuracies due to analog noise or environmental conditions.
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