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 Abstract – In India the electric power demand is increasing rapidly. At present the electric power generation is maximum 

based on the non-renewable resources. For the upcoming days the people are heading towards the renewable energy sources like 

solar energy. It is the most comfortably used power source. For the solar power generation the component used is the solar panel. 

The power that get from the solar panel is DC in nature. But normally in our home the AC current is used to electrical 

appliances. So this problem is ended with the help of the Inverter. This project aims to help the user to get more efficiency output 

from the Inverter as per the requirments.  
 

   

 

I.  INTRODUCTION 

 The Solar panel that receives sunlight from the sun and converts that sunlight energy into the DC 

power. The DC power cannot be used to the home appliances. So here the inverter converts the DC 

power to the AC power. These functions are common in all the inverters. DC power is the input voltage 

and the ideal output power of the inverter is in the form of AC waves. Unlike other inverters this can be 

charged through both the 12V DC source and the 220VAC source. In this Intelli-Inverter the solar power 

is the additional power source to charge the inverter.   
 

 
 

1.Proposed System:  

 In this project, the PV module generates the electric power in the form of the Direct Current (DC). 

This Inverter system is achieved by the converting the DC source to the AC source for the home 

applications. The proposed system is receives power source from the sun with the help of the randomly 

arranged photo voltaic cells. This project proposed system is designed with a solar panel input of 12V 

DC. Not only thorugh the DC input it has the charged through the AC sources too. In the power 

electronic section the inverter plays the important role. In addition to that  a hand lever rotator system 

also used to charge the inverter. This is placed because when there is no way of power source like 

electricity, pv cells this hand lever system is used to create the power. 
 

2. Description: 

 This Inverter has various output ports. It is a portable inverter which can be carried easily by the user 

as wherever  goes. The transformer connects the DC power for the primary winding. A switch 

continuously switching back and fort the current to pass the DC source following two alternating from 

the primary winding to the other winding. The switch in the Intelli-Inverter that the output transformer 

not coupled. That the waveform is simple off in nature as opposed to the sinusoidal form the AC supply. 

There are lots of power circuits used in the inverter design. The resulting of the AC that is obtained is 

depends upon the particular device employed as the components in the inverter. 
 

3. Components used: 
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  The components used are 

1. Solar Panel 

2. Battery 

3. Transformer 

4. SMPS 

5. Microcontroller 

6. Transistor 

7. Resistor 

8. DPDT Relay 

9. Capacitor 

10. Heat sink 

11. Connecting wires 

3.1. Solar Panel: 

     The Main resource for the solar is Sun. This is the important source of the Renewable Energy. The 

Sunlight that falls on the solar panel is converterd as the electric power. The Solar Cells (PhotoVoltaic 

cells) is used to form the solar panel. These cells converts the light energy into the electricity. The size of 

the single PV cells or Solar cell is 156x156mm. From a single PV cell 0.5V is gained as the output 

voltage. This group of the PV cells are arranged sequentially as in series and parallel combination is the 

Solar panel. From a single solar cell the efficieny obtained is 17%. The mounting of the solar cells that in 

the combination of series and parallel is based upon the requirments of the user. The Solar cells or the 

PVcells are manufacutred from the Silicon. This Silicon is a synthetic substance which is abundant on the 

earth. Silicon has been used by the many industries. The silicon is the key for the ingredients in the 

congrete, glass and bricks. These silicate form forms the elements to make enamels, pottery and ceramics. 

Also in the modern day electronics this silicon plays major role in forming the electronic components. In 

the educational area the tehcers and the students independently studying that the renewable resources.  

 
Figure.1: Solar Panel 

 

3.2. Battery: 

  One or more electrochemical cells consisting a device with one or more external connections known 

as the Battery. We know that these batteries are used in our daily day to day life. Those applications are 

car, inverters, clocks etc. when the electric power is supplied through the battery the negative teerminals 

as the anode and the positive terminals as the cathode. When the electric load connects the battery 

externally it converts the light waves in form of the redox reaction in high energy forms to the low energy 

forms. The basic principle of the battery is converting the Chemical energy to the Electrical energy. Some 

voltaic cells are in the battery. By a conductive electrolyte containing metal cations, two half cells are 

connected in series of each batteries. One of the one and half cells consist of the negative electrode and 
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electrolyte which contains metal cations. Basically batteries are classified as primary and the secondary 

batteries. The primary batteries are structured to use that until the energy is exhausted after it is 

discarded. We all know that the chemical energies cannot be reversed. In the other end the secondary batteries 

but these batteries are rechargeable. This is the differences between the primary and the seconday batteries. Many types of 

the electrochemical cells varies the chemical reactions. 

 
 

Figure.2: Battery 

 

3.3. Transformer :  

 Transformer is a passive electrical device which transfers the electric power from the one circuit path 

to the another closed path of the circuit. The working principle is very simple that it steps up or steps 

down the current. The fulx continuously changes the direction that the current is being carried to the 

other form of the circuit. According the Faradays law of the elecytromagnetic induction, as he says that 

the induced emf in the second winding is closed,  then the current will flow through in it. 

 
Figure.3: Flux in primary and secondary 

 

The rate of change of flux that depends upon the amount of flux that linked in the secondary winding. 
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Figure.3: core winding 

This shows that the core winding which provides the low reluctance path., through the maximum flux 

produced that the primary and the secondary winding are linked together. 

 
Figure.4: Transformer 

 

3.4. SMPS:  

  SMPS stands for the Switched Mode Power Supply. This is designed for the regulated for the DC 

voltage. The Output of the DC voltage form an unregulated power supply AC or DC form voltages. 

SMPS is classified into four types. Such as that the DC to DC converter, AC to DC converter, AC to AC 

converter, Fly back converter and the hardware converter. The AC to DC conversion part that which the 

information that fed in the input section that creates the difference between DC to DC converter and AC 

to DC converter. For the low power applications the flyover converter is used. depending upon the 

requirements, also there are Buck Converter and Boost converter in the SMPS types which decrease or 

increase the output voltage. The other type of SMPS include that the Self-oscillating fly-back converter 

system, Buck-boost converter etc 

 
 

Figure.4: Block diagram of SMPS 
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Figure.5: Functional Block Diagram of SMPS 

The SMPS is mostly used in power electronics sides where the switching of voltages is not at all a 

problem and the most important devoice where efficiency of the system really matters. The noise is due to 

high frequency switching. The circuit is complex. 

 

3.5.Microcontroller: 

 The Microcontroller is also known the mini computer. In recent times this microcontrollers are really 

working as the heart part of the project. Mostly these microcontrollers are used in the embedded systems. 

There is a wide are of the technology which paves the way to the growth of the better side of the 

technology. These are normally used in the auomatically controlled products or systems. There are many 

microcontroller devices such examples are the Arduino UNO, Node Mcu etc. Microcontroller provides 

the real time applications that are being controlled through the Embeded systems. Microcontrollers must 

provide the current instruction sequence to begin an interrupt service routine power consumption is 

important as in battery devices and sensors for data such as temperature, humidity, light level etc. 
 

 
Figure.6: Microcontroller 

 

3.6. Transistor: 

 A transistor is a semiconductor device used to amplify or switch electronic signals and electrical power. It is composed 

of semiconductor material usually with at least three terminals for connection to an external circuit.  

 
Figure.7: Transistor 
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3.7. Resistor: 

 Physical materials resist the flow of electrical current to some extend. Certain materials such as copper 

offer very low resistance to current flow, and hence they are called conductors. Other materials such as 

ceramic which offer extremely high resistance to the current flow are called as inulators. In electric and 

electronic circuits there is a need for materilas with specific values of resistance in the range between that 

of a conductor and an insulator. These materials are called resistors and their value of resistance are 

expressed in ohms. 

 
 

Figure.8: Resistor 

 

3.8. DPDTRelay: 

  DPDT stands for Double Pole Double Throw relay. They are often used to interface an electrical 

circuit which works at a high voltage. Output are of two types. It can be used to power up the device 

when it in off stage. It is a switch which controls (open and close) circuits electromechanically. The main 

operation of this device is to make or break contact with the help of a signal without any human 

involvement in order to switch it ON or OFF. It is mainly used to control a high powered circuit using a 

low power signal. SPDT relay can only switch the output contactors which connect or disconnect 

mechanically. 

 
 

Figure.9: DPDT Relay 

Relay is an electromagnetic device used to separate two circuits double pole double throw relay works at 

a low voltage configuration of operating voltages like 6V, 9V, 12V, 24V etc. 
 

3.9. Capacitor: 

 Capacitor is a device which stores some energy for sometime in an electric field.  passive electronic 

component While some capacitance exists component designed effect of a capacitor at least two electrical 

conductors. The non conducting dielectric materials commonly used known as the capacitance. The 

earliest forms of capacitors stored in water- filled glass jars. 
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.  
Figure.10: Capacitor 

 
Figure.10: Capacitor 

 

3.10. Heat Sink: 

 It is a passive heat exchanger.  Heat sinks are used with high-power semiconductor devices such as 

lasers and light-emitting diodes ome chipsets and RAM modules A heat sink is designed to maximize 

methods and thermal interface materials also affect the die temperature usually made out of aluminium or 

copper. Aluminium alloy around 400 W/m•K for pure copper  forced air heating and cooling system 

Copper is less ductile than aluminium, his means that heat does not Choose a different material with 

higher thermal conductivity 

 
Figure.11: Heat Sink 
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3.11. Connecting Wires: 

 Connecting wires provide a medium to an electrical current so that they can travel from one point on a 

circuit to another. In the case of computers, wires are embedded into circuit boards to carry pulses of 

electricity. 

 
Figure.12: Connecting Wires 

  

4. Working: 

 Intelli-Inverter is a portable device. This Inverter works on a battery supply of 12v, which can be 

charged by different power sources. It has solar panel charging system, a lever pully charging system and 

can be charged through 220v ac and 12v dc.The Intelli-Inverter has a vast power back-up time due to its 

smps aided circuit.It has various power output options. Four 5v dc charging ports,220v outlet ports. Dc 

power is converted into ac through the smps circuit and transformer lets 220v output supply. 

 

 A low-frequency pulse-width modulation (PWM) signal, whose duty cycle is varied to adjust the fan’s 

speed is used. An inexpensive, single, small pass transistor-like 2N222 or BD139 can be used here. It is 

efficient because the pass transistor is used as a switch. Using a fast charging circuit the input DC 

source is given. The input dc source is connected to rectifier which gives direct current and using a power 

inverter(dc to ac converter) coversion happens. The transformer coupled amplifier is used for power 

amplification.  Output obtained is 220v ac source and the feedback is given by the control circuit. 
 

 

 
Figure.13: Block Diagram 
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    Figure.14: Circuit Diagram 
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