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Abstract— Today’s electric energy demand is constantly 

raising and renewable energy resources are declining and are 

in endanger and also the fossil fuels prices are rising. For all 

these reasons, the need for alternative energy resources has 

become necessary and solar in particular has proved to be a 

very promising alternative because of its easy availability and 

pollution-free nature. Dueto increasing efficiency, decrease 

in cost of solar panels and improvement of switching 

technology used for the power conversion. We are interested 

in developing an inverter powered by solar panels that could 

stand alone ac loads. Solar panels produce direct current (dc) 

and to use them in home and industry appliances we should 

have ac output at certain required voltage and frequency. 

Thus solar inverter converts solar energy of sun into useful 

electrical energy. 
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I. INTRODUCTION 

Solar cells, also known as photovoltaic (PV) cells, are devices 

that produce electricity when exposed to sunlight. In the 21st 

century solar cells are an increasingly attractive energy 

source considering the problems posed by greenhouse gas 

emissions and dwindling fossil fuel energy reserves. They are 

also popular because they are very versatile and can be used 

on a small scale i.e. on homes. 

A Solar inverter [1][2] uses the energy of the Sun 

instead of regular electrical energy. A solar inverter helps in 

converting the direct current into alternate current with the 

help of solar power. Direct power is that power which runs in 

one direction inside the circuit and helps in supplying current 

when there is no electricity. Direct currents are used for small 

appliance like mobile e phones, MP3 players, IPod, calculator 

etc. The alternate power is generally used for house hold 

appliances. A solar inverter helps devices that run on DC 

power to run in AC power so that the user makes use of the 

AC power. If you are thinking why to use solar inverter 

instead of the normal electric one then it is because the solar 

one makes use of the solar energy which is available in 

abundant from the Sun and is clean and pollution free. 

Solar inverters are also termed as photovoltaic (PV) 

solar inverters. These devices can help you save lot of 

money.  The small-scale grid  one have just two components 

i.e. the panels and inverter while  the off grid systems are 

complicated and consists of batteries which allows users to 

use appliances during the night when there is no Sunlight 

available.  The solar panel and the batteries that are placed on 

rooftops attract Sun rays and then convert the Sunlight into 

electricity. The batteries too grab the extra electricity so that 

it can then be used to run appliances at night. 

II. LITERATURE SURVEY 

Due to the increasingly burning energy issues, the world 

concentrates on giving importance to begin the development 

of new energy and related technology. At present, large-scale 

photovoltaic power generation and scale of renewable energy 

has become important parts of development strategy, 

meanwhile it is the way to guide the development of 

photovoltaic industry. 

Sun based inverters are composed particularly to 

deal with photovoltaic (PV) boards, to productively separate 

the most measure of energy, and to change it legitimately so 

it can be infused into the matrix. The singularities of the 

application take into consideration openings that can be 

abused for better execution. Inverters for PV applications are 

intended to work at low voltage varieties, nearly at a settled 

recurrence, and with a power consider normally more 

prominent than 0.8. While remembering these inverter-

particular attributes. 

The general framework for producing the vitality 

from the sun by utilizing sunlight based board in which the 

general working and thought behind the plan framework was 

given the point of this work is the advancement of sunlight 

based photovoltaic era framework in view of a standard 

power cell for micro grid applications. The proposed 

framework is fit for giving security of supply by conveying 

continuous energy to basic loads in independent operation 

and transitioning flawlessly. 

Luis Arnedoet. Al [1] has proposed a work; the point 

of this work is the advancement of a sunlight based 

photovoltaic era framework in view of a standard power cell 

for micro grid applications. The proposed framework is fit for 

giving security of supply by conveying continuous energy to 

basic loads in independent operation and transitioning 

flawlessly between remain solitary and matrix associated 

mode. To relieve the impact of changeability of the era and 

load request a best in class 20kWh lithium ion battery is 

utilized to adjust the power stream in the framework. This 

paper presents depiction of the equipment, proposed controls 

procedures and recreation models of the framework. 

Yu-Jen Liu et. al. [2] has proposed a Photovoltaic 

inverter, that is accountable for electric power transformation, 

is a basic part utilized as a part of sunlight based photovoltaic 

power frameworks. Many concerns are centered around the 

operation of photovoltaic inverter because of the more awful 

outlining may cause the horrible impacts on security, 

execution and matrix interconnection qualities of sun based 

photovoltaic power frameworks. 

PV grid integration issues and solar generation statics were 

studied in [7& 8] 

III. DESIGN 

A. Block Diagram 
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Fig. 1: Block diagram 

B. Components Required 

Solar panel 12v, 50watts, polycrystalline 

Inverter 

Resistors 12kΩ 2no, 680Ω 2no 

Capacitor  2.2µf, 50v 2no 

MOSFET IRF 630 2no 

Transistor 2N2222 

Battery charger 

IC DB107 

Capacitor 1000µf 

Red LED 

Center tap transformer 12v-0-12v to 230v 

Load 15watts 

Battery 12V,2.2AH 

Table 1: Specifications 

C. Circuit Diagram  

 
Fig. 2: Circuit diagram of solar inverter 

D. Inverters 

Inverters [6] are often needed at places where it is not possible 

to get AC supply from the Mains. An inverter circuit is used 

to convert the DC power to AC power. Inverters can be of 

two types True/pure sine wave inverters and quasi or 

modified inverters. These true /pure sine wave inverters are 

costly, while modified or quasi inverters are inexpensive. 

These modified inverters produce a square wave and these are 

not used to power delicate electronic equipment’s. Here, a 

simple voltage driven inverter circuit using power transistors 

as switching devices is build, which converts 12V DC signal 

to single phase 220V AC. 

E. Principle behind this Circuit 

The basic idea behind every inverter circuit is to produce 

oscillations using the given DC and apply these oscillations 

across the primary of the transformer by amplifying the 

current. This primary voltage is then stepped up to a higher 

voltage depending upon the number of turns in primary and 

secondary coils. 

F. Inverter Circuit using Transistors 

A 12V DC to 220 V AC converters can also be designed using 

simple transistors. It can be used to power lamps up 

to 35W but can be made to drive more powerful loads by 

adding more MOSFETS. 

G. Circuit Diagram 

 
Fig. 3: inverter circuit 

H. Working 

The circuit can be divided into three parts: oscillator, 

amplifier and transformer. A 50Hz oscillator is required as 

the frequency of AC supply is 50Hz[4] [5] 

This can be achieved by constructing an a stable 

multi vibrator which produces a square wave at 50Hz. In the 

circuit, R1, R2, R3, R4, C1, C2, T2 and T3 form the oscillator. 

Each transistor produces inverting square waves. The values 

of R1, R2 and C1 (R4, R3 and C2 are identical) will decide 

the frequency. The formula for the frequency of square wave 

generated by the astablemultivibrator is 

F =
1

(1.38 ∗ R2 ∗ C1)
 

The inverting signals from the oscillator are 

amplified by the Power MOSFETS T1 and T4. These 

amplified signals are given to the step-up transformer with its 

center tap connected to 12V DC. 

I. Advantage  

1) Solar power is pollution free and not emits the green 

gases 

2) Sun light is available every day and also produces some 

power during cloudy day 

3) Reduced dependency on foreign oil and fossil fuels 

4) Use batteries to store extra power for use at night 

5) Safer than other electric power harnessing system 

6) Solar energy can be produced amount of electric power 

even the cloudy day 

7) Ability to live grid free if all power generated provides 

enough for the home or building 
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J. Dis-advantages 

1) High initial costs for material and installation 

2) Large space is require as efficiency is not 100% yet 

3) No solar power at night so there is a need for a large 

battery bank 

4) Devices that run on dc power directly are more 

expensive. 

5) Cloudy days do not produce much energy 

IV. RESULTS 

The following results were obtained. 

Inverter output 10.78V 

Inverter input 11V 

Transformer input 11V-0V-11V 

Transformer output 173.6Vac 

 
Fig. 4: Transformer output without load 

 
Fig. 5: Inverter output 

V. CONCLUSION 

Photovoltaic panel can create electric power by using the 

renewable resources due this reason it has many advantages. 

These advantages include everlasting pollution free energy 

production, ease of maintenance, fuel cost is nil and this 

creates electric power by sun-light.  However the high cost of 

PV installations still forms an obstacle for this technology. 

Moreover the PV panel output power fluctuates as the 

weather conditions, such cell temperature. 

The described design of the system will produce the 

desired output of the project. The inverter will supply an AC 

source from a DC source. The project described is valuable 

for the promising potentials it holds within, ranging from the 

long run economic benefits to the important environmental 

advantages. 
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