SOLAR BASED SINE WAVE INVERTER
ABSTRACT

This report focuses on DC to AC power inverters, which aim to efficiently transform a DC power source to a high voltage AC source, similar to power that would be available at an electrical wall outlet.
Inverters are used for many applications, as in situations where low voltage DC sources such as batteries, solar panels or fuel cells not be converted so that devices can run off of AC power. One example of such a situation would be converting electrical power from a car battery to run a laptop, TV or cell phone. 

The method, in which the low voltage DC power is inverted, is completed in two steps. The first being the conversion of the low voltage DC power to a high voltage DC source, and the second step being the conversion of the high DC source to an AC waveform using pulse width modulation. Another method to complete the desired outcome would be to first convert the low voltage DC power to AC, and then use a transformer to boost the voltage to 120 volts. This project focused on the first method described and specifically the transformation of a high voltage DC source into an AC output.

INTRODUCTION
This report focuses on DC to AC power inverters, which aim to efficiently transform a DC power source to a high voltage AC source, similar to power that would be available at an electrical wall outlet. 

Inverters are used for many applications, as in situations where low voltage DC sources such as batteries, solar panels or the cells must be converted so that devices can run off of AC power. One example of such a situation would be converting electrical power from a car battery to run a laptop, TV or cell phone. 

The method, in which the low voltage DC power is inverted, is completed in two steps. The first being the conversion of the low voltage DC power to a high voltage DC source, and the second step being the conversion of the high DC source to an AC waveform using pulse width modulation. Another method to complete the desired outcome would be to first convert the low voltage DC power to AC, and then use a transformer to boost the voltage to 240 volts. This project focused on the first method described and specifically the transformation of a high voltage DC source into an AC output. 

Of the different DC AC inverters on the market today there are essentially two different forms of AC output generated: modified sine wave, and pure sine wave.

Atmega 328 microcontroller, MOSFET, battery 12V, Solar panel and few other components used to convert 12V in to 230V.

CHAPTER 1
In this chapter we are going to know about ‘SINE WAVE INVERTER’ block diagram and description of block diagram.
1. 1. BLOCK DIAGRAM
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POWER SUPPLY

Here battery required greater than 12V supply to charge the battery, so 12V 5Watt solar panel used to charge battery Microcontroller, requires 5V DC supply hence regulator used to convert 12V in to 5V.
ARDUINO UNO BOARD (we use this board as programmer for ICATMEGA328 connected on our project PCB).
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POWER (USB / BARREL JACK)

Every Arduino board needs a way to be connected to a power source. The Arduino UNO can be powered from a USB cable coming from your computer or a wall power supply that is terminated in a barrel jack. In the picture above the USB connection is labeled (1) and the barrel jack is labeled (2).

The USB connection is also load code onto your Arduino board

PINS (5V, 3.3V, GND, ANALOG, DIGITAL, PWM, AREF)

The pins on your Arduino are the places where you connect wires to construct a circuit (probably in conjuction with a breadboard / PCBs and some wire. They usually have black plastic ‘headers’ that allow you to just plug a wire right into the board. The Arduino has several different kinds of pins, each of which is labeled on the board and used for different functions.

GND (3): Short for ‘Ground’. There are several GND pins on the Arduino, any of which can be used to ground your circuit.

5V (4) & 3.3V (5): As you might guess, the 5V pin supplies 5 volts of power, and the 3.3V pin supplies 3.3 volts of power. Most of the simple components used with the Arduino run happily off of 5 or 3.3 volts.

Analog (6): The area of pins under the ‘Analog In’ label (A0 through A5 on the UNO) are Analog In pins. These pins can read the signal from an analog sensor (like a light sensor) and convert it into a digital value that we can read.

Digital (7): Across from the analog pins are the digital pins (0 through 13 on the UNO). These pins can be used for both digital input (like telling if a button is pushed) and digital output (like powering an LED).

PWM (8): You may have noticed the tilde (~) next to some of the digital pins (3, 5, 6, 9, 10, and 11 on the UNO). These pins act as normal digital pins, but can also be used for something called Pulse-Width Modulation (PWM). 

AREF (9): Stands for Analog Reference. Most of the time you can leave this pin alone. It is sometimes used to set an external reference voltage (between 0 and 5 Volts) as the upper limit for the analog input pins.

RESET BUTTON

The Arduino has a reset button (10). Pushing it will temporarily connect the reset pin to ground and restart any code that is loaded on the Arduino. This can be very useful if your code doesn’t repeat, but you want to test it multiple times.

POWER LED INDICATOR
Just beneath and to the right of the word “UNO” on your circuit board, there’s a tiny LED next to the word ‘ON’ (11). This LED should light up whenever you plug your Arduino into a power source. If this light doesn’t turn on, there’s a good chance something is wrong. Time to re-check your circuit!

TX RX LEDs :TX is short for transmit, RX is short for receive. These markings appear quite a bit in electronics to indicate the pins responsible for serial communication. In our case, there are two places on the Arduino UNO where TX and RX appear – once by digital pins 0 and 1, and a second time next to the TX and RX indicator LEDs (12). These LEDs will give us some nice visual indications whenever our Arduino is receiving or transmitting data (like when we’re loading a new program onto the board).
MICROCONTROLLER ATMEGA 328 (13)

In this arduino board (atmega328 28 pin microcontroller) works with external clock frequency, used for (timer configuration). Reset circuit requires. 6 channel 10 bit inbuilt ADC available, 6 PWM pins available, multiple serial communication available, up to 20 programmable pins available.

RESET AND OSCILLATOR CIRCUIT

Any microcontroller requires oscillation frequency for its operation it can be internal for few microcontrollers like PIC and for few it required external like ATMEL, ATMEGA. This microcontroller requires external oscillator frequency. 

Reset circuit requires for the re-start program from beginning it used when microcontroller hangs particular operation or if we required to stop the running condition with beginning process.

Microcontroller used to generate PWM signals from its PWM pins depending on programming
ADVANTAGES

· This circuit is better than square wave inverter or general inverter
· Output efficiency is higher than regular inverter
· Due to sine wave, less humming occurred. 
APPLICATIONS
· It is used in home ups system
· It is used in emergency power supply system
· It can be used in inverter, uninterrupted power supply systems.
RESULT
Thus our group actively coupled with project, and we develop this project named as ‘‘SINE WAVE INVERTER’’.

Solar panel used to charge the battery of 12V and stored energy is utilized with inverter (12V DC to 230V AC) using step up transformer and 50Hz generator using microcontroller ATMEGA328.
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