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ABSTRACT 

Solar based inverter using microcontroller is a project model designed that uses the solar energy. This paper 

presents the design and the implementation of a microcontroller-based solar inverter. The aim of the project is 

to convert DC voltage to AC voltage using inverter at high efficiency and low cost. Solar and wind powered 

electricity generation are being favoured nowadays as the world increasingly focuses on environmental 

concerns. However, there are many challenges in using the solar energy. In this paper, a framework of how 

solar based inverter can be used and its applications are represented.  
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I. INTRODUCTION 

Energy is very important for the development of any nation. There are many energy productions that 

depend on fossil fuels. The resources of the fossil fuels are not infinitely available, which means they are 

limited.Use of renewable resources for producing electricity is increasing because of the decrease in the non - 

renewable energy resources.So, now there is increase in the demand for energy from renewable resources like 

solar, wind, geothermal and biothermal. Among all the renewable energy sources, thesolar energy which is the 

photovoltaic system is the one that has a greater chance of replacing the conventional energy resources. Solar 

panels are being used more popularlynow a days. 

Solar panel directly converts solar radiation into electrical energy. Solar panel is mainly made from 

semiconductor materials. The only way to increase the performance of a solar panel is to increase the intensity 

of light falling on it. The solar panels absorb the energy from the sun and converts this energy into electrical 

energy. This energy is stored in a battery. This energy is utilized when necessary or can be used as a direct 

alternative to the grid supply. The position of the sun isnot fixed due to the rotation of the earth with respect to 

the solar panel. For an efficient usage of the solar energy, as mentioned earlier, the solar panels should absorb 

energy to a maximum extent. This can be done only if the panels are continuously placed towards the direction 

of the sun. So, solar panel should continuously rotate in the direction of sun. This paper describes about circuit 

that rotates solar panel. 

 

PROBLEM DEFINITION 

 Energy needs to be conserved to cut the costs and to preserve the resources for longer use.  

 Conventional energy sources pollute the environment by emitting harmful gases into the atmosphere.  

 Conventional energy sources are limited and might expire one day. We, therefore, have a responsibility to 

conserve and save energy as much we can to make it available for our futuregenerations and protect our 

environment from further degradation. 

 The effects of greenhousegases and pollution are of a majorconcern and these have led to the new 

developments using the renewable energy resources such as solar, wind, and geothermal. Therefore, we are 

using the solar panels that uses solar energy which is therenewable energy source, with a motor for the 

rotation of the panels. 
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II. METHODOLOGY 

 
Fig 1 : Block Diagram of Solar based inverter using microcontroller 

 

The diagram in the fig 1shows the block diagram of the solar based inverter using microcontroller. 

The Atmega328microcontroller is connected to the servomotor 1 and 2. Servomotor 1 acts as a rotor which 

helps in the rotation of the panels in 360 degree and servomotor 2 is connected to servomotor 1 which rotates 

the panels in 180 degrees.  

We are using 4 solar panels each of wherein each panel is of 6V and carries a current of 100mA.These 

solar panel helps in the absorption of sunlight.Solar panels are further connected to LDR as shown in fig 2.The 

Light Dependent Resistors or LDRs are the resistors whose resistance values depend on intensity of the light. 

The resistance value decreases as the intensity of light falling on the LDR increases.  

In dark, LDR will have maximum resistance. Four 10k resistors are connected to the LDRs which 

restricts the flow of current when maximum power is generated by the solar panels. 

These resistors are also connected to the microcontroller pins (A0, A1, A2, A3). The output of the 

solar panels is connected to a 12V battery as shown in fig 1. A battery is a source of electric power. It has one or 

more electrochemical cells with external connections for powering electrical devices. 

 

 
Fig 2 : Circuit Diagram 

 

And the battery is followed by an inverter. Output of the solar panels is DC and home appliances work 

on AC power, so to generate AC supply inverter circuit is essential.  

Further the inverter output is connected to a load. As the sunlight falls on to the solar panels, they 

absorb solar energy and produce DC output. Now we have a microcontroller here, the controller is used to 

position the solar panel according to the sun, we use the servo motor for that purpose. The servo motor rotates 

the solar panels in the directions of the sun so as they absorb the maximum solar energy. How it does is that it 

checks for the voltage generated at each angle positions the panels at an angle in which the voltage is maximum. 

This occurs when the panels are perpendicular to the direction of the sun, which is indicated by the LDR. Then 

the panel is connected to a battery which is of 12V. Battery input is given to the inverter which converts DC to 

AC as the solar panel gives DC voltage. So, to convert this voltage to AC we need an inverter which helps glow 

the bulb. 

 

ADVANTAGES AND DISADVANTAGES 

Advantages : 

 It is one of the methods of renewable generation. 

 Constant and uninterrupted supply. 

 There is no requirement of electricity and manpower to operate the device. 
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 It acts as a power back - up solution. 

 This is an ecofriendly means of power generation. 

 It can be used in distant villages where transmission cost is much high. 

 Reduction in consumption from conventional sources of energy. 

 

Disadvantages : 

 Initial cost of installation is very high. 

 Area required for installation is large. 

 It will be less effective in rainy days. 

 Protection system installment is very high. 

 Cause problems to eye sight because of solar reflectors.  

 

APPLICATIONS 

• It can be used to power the traffic lights and streetlights. 

• It can be used in home to power theappliances using solar power. 

• It can be used in industries as more energy can be saved by rotating the panel. 

 

FUTURE SCOPE 

 As whole world is facing a problem of global warming and energy crisis, our project will help to 

reduce these problems by using solar energy to generate electricity. 

 Solar energy is an infinite source of energy. Main motto of our project is to promote use of renewable 

energy sources. The solar inverter made by us is just a prototype for making future projects which 

incorporate advanced technologies like micro controlled solar tracking, charge control, etc. 

 This is to show that solar inverters are very cheap and easy to install so that the energy demands are 

shifted on using renewable sources of energy. 

 There are more advancements pending in this field which will revolutionize the energy stream and 

solar energy will be playing the most important role of all. 

 

III. CONCLUSION 

This paper has promising potentials, ranging from the long run economic to the important 

environmental benefits. This work is one of the few attempts and contributions where such projects could be 

implemented successfully,in the field of renewable energy. With the increasing improvements in solar cell 

technologies and power electronics, such projects would have more value added and should receive more 

attention and support. 
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