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Dual Axis Solar Tracker Using Arduino and MPPT
The project aims at design and implementation of MPPT for solar based renewable power generations. The system is capable of maximum energy from solar panel for rural electrification. Solar energy is treated as nonrenewable source of energy. 

The purpose of this project is to design and construct a solar tracker system that follows the sun direction for producing maximum out for solar powered applications at dual axis using DC motor and platform. 

Achieving balance between power consumption and power production is a bigger challenge today. The best way to solve this imbalanced equation is to use solar energy as efficiently as possible. The problem in the usage of solar energy is with solar cell panel should be exposed maximum to the sun light. If the solar panel is fixed in a particular direction, then the sun light intensity varies from morning to evening. Moving the solar cell panel in the direction of sun can increase the solar energy generated from the solar cell.

Maximum Power Point Tracking, frequently referred to as MPPT, is an electronic system that operates the Photovoltaic (PV) modules in a manner that allows the modules to produce all the power they are capable of. MPPT is not a mechanical tracking system that “physically moves” the modules to make them point more directly at the sun. MPPT is a fully electronic system that varies the electrical operating point of the modules so that the modules are able to deliver maximum available power.

This project consists of few sun light sensors and a motorized mechanism for rotating the panel in the direction of sun. Microcontroller based control system takes care of sensing sunlight and controlling the motorized mechanism using DC motors. This system works continuously without any interruption. The main controlling device of the whole system is a Microcontroller. Solar panel along with voltage and current sensors, voltage sensor, LCD, and Battery along with voltage and current sensors are interfaced to Microcontroller. The Microcontroller initially measures the voltage, current, power values of battery and solar will be display on LCD also it will display the MPPT % on LCD. The microcontroller takes the decision of operating the load through PWM (Pulse Width Modulation) until the maximum voltage is obtained from solar panel without degrading the load performance. To perform this intelligent task, Microcontroller is loaded with an intelligent program written using embedded ‘C’ language.

The main objectives of the project are:

1. Tracking sun direction.

2. Automatic starting the system in the morning from start point.

3. DC motor-controlled movement of solar panel.
4. Solar and wind-based hybrid power generation.

5. Implementation of MPPT for hybrid energy system.

6. Monitoring solar, battery parameters and MPPT values on LCD module.

The major building blocks of this project are:

· Arduino UNO Micro controller 
· Rechargeable battery.
· Charging circuit.
· LED indicators
· Solar cell/plate
· DC motor
· Limit Switches
· LDR sensors
· LCD display.
· Voltage, current and power sensors.
· MPPT.
Software’s used:
1. Arduino IDE for Embedded C programming.

2. Express SCH for Circuit design.
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