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Optimization of photovoltaic energy by a microcontroller: Arduino Solar Tracker

One of the major challenges of all nations today is to find new energy sources to meet the needs for continued growth in Energy Term. The conversion of sunlight into electricity via photovoltaic solar cells is becoming a necessity in particular through the observation of a global evolution in clean energy that respects the environment. The main challenge is to optimize as much as possible the cost / energy ($/watt) ratio thus boosting both energy performance and at the same time take full advantage of the sun's rays throughout the day.In this context the sun trackers are such devices for efficiency improvement.

Introduction

The solar panels are placed at a fixed angle and the amount of the solar radiation is less efficient. Therefore is a big loss due to the changing of the sun angle relative to the panels [START_REF] Hammoumi | A simple and low-cost active dual-axis solar tracker[END_REF]. To compensate that loss, the systems require increase the amount of the panel or the size, but the solar panel is quite expensive. The operation of a solar panel presents a performance varied throughout the day by the angles with respect to the sun, caused by the movement of the Earth's rotation, and throughout the year this angle also is affected by the translation movement [2]. A solar tracker can increase the output of a photovoltaic panel (PV) up to 30% / 40% more than a fixed panel [2].

Project Specification

Design and build a low-cost active dual axis solar tracker. The solar irradiance is detected by four light dependent resistor (LDR) sensors. The PV panel rotates automatically based on the sun irradiance during the day, while at night the system in" sleep" mode in order to reduce the energy consumation. "From the experimental results (Figure 13), it is observed that the generation of the PV system, using the proposed smart tracker, is increased up to 44,57% when compared to the traditional fixed PV panel system." 
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Conclusion and Perspectives

The objective proposed at the beginning of this project was completed, achieving a higher efficiency than that of a fixed panel with the use of the solar tracking device.

The proposed intelligent solar tracking model is developed using the ATmega328 microcontroller. On the basis of the results obtained, it can be concluded that the system will react at its best, since maximum voltage is produced compared to a traditional fixed system. A good efficiency (44.57%) is obtained compared to the fixed PV panel. With regard to the prospects for improvement, we can develop the following points: design of a complete double-axis solar tracking system (solar tracking, charge controller, battery ...) with a large panel, connect our system Via Internet "IOT" (i.e. make the system as a connected object). 
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 256 Figure 2. The apparent trajectory of the sun in the sky. "The panel with solar tracker produces a higher power output as compared to the static PV panel system."
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 9 Figure 9. Servo Motors circuitry.Figure 8. Connecting of the LDR sensors and the servo motors with the microcontroller ATmega328 (Arduino card).
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 1011 Figure 10. Process flow-chart for the microcontroller operation for movement in the vertical axis.

Figure 12 .Figure 13 .

 1213 Figure 12. Proposed dual-axis solar tracker design (actual fabrication).
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 1 Figure 1. Fixed and solar tracker panel power comparison.
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 4 Figure 4. Inclination of the solar panel with respect to solar rays.
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 3 Photo-sensor PV panel