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Abstract— The project aims at developing a system which 

makes use of wind, piezo and solar energy for rural 

electrification. Wind and solar energy is treated as non 

renewable source of energy. The system also uses inverter to 

switch the AC devices. The project makes use of a wind 

turbine and solar panels. The wind energy obtained is stored 

to a battery. The battery supply is fed to pulse generator and 

in turn to a MOSFET which is capable of generating ON/OFF 

pulses of different frequencies. This is fed to a step up 

transformer to generate a low voltage AC. This AC is fed to 

electrical appliance. 
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I. INTRODUCTION 

Wind and solar energy has been used since the earliest 

civilization to grind grain, pump water from deep wells, and 

power sailboats. Wind-mills in pre- industrial Europe were 

used for many things, including irrigation or drainage 

pumping, grain-grinding, saw- milling of timber, and the 

processing of other commodities such as spices, cocoa, paints 

and dyes, and tobacco. Before the U.S. installed an 

infrastructure of electricity wires, both water-pumping 

windmills and small wind electric turbines (“wind chargers”) 

were vital to farming and developing the American Great 

Plains and west. In recent decades, the industry has been 

perfecting the wind turbine to convert the power of the wind 

into electricity. The wind turbine has many advantages that 

make it an attractive energy source, especially in parts of the 

world where the transmission infrastructure is not fully 

developed. It is modular and can be installed relatively 

quickly, so it is easy to match electricity supply and demand. 

The fuel – the wind – is free and plentiful, which eliminates 

or reduces the need to purchase, ship, and store expensive 

fuels. It is flexible – with the power generated, households 

use can use appliances, such as lighting and refrigeration, 

schools can use computers and televisions, and industries can 

access a reliable power source. Perhaps most importantly, the 

generator does not produce any harmful emissions in the 

process of generating the electricity, unlike many  other 

generation sources.  

 The project makes use of a wind turbine, piezo plate 

and solar panels. The wind energy obtained is stored to a 

battery. The battery supply is fed to pulse generator and in 

turn to a MOSFET which is capable of generating ON/OFF 

pulses of different frequencies. This is fed to a step up 

transformer to generate a low voltage AC. This AC is fed to 

Switch ON/OFF the electrical appliances. 

II. LITERATURE SURVEY  

A. Technologies and resources 

1) A Hybrid Piezoelectric-Solar Based Power Generation 

System 

This project implements an efficient way to power generation 

system, using solar power and piezoelectric power. Solar 

energy system is used to collect maximum power from sun. 

The idea is to use the solar panels more efficiently and to 

carry out a realistic experimental approach to enhance the 

solar output power to a significant level. Piezoelectric based 

energy harvesting technology is applied to generate 

electricity from mechanical stress (vibrations). Using 

piezoelectric material to harvest vibration energy from 

humans walking, machinery vibrating, or cars moving on a 

roadway is an area of great interest, because this vibration 

energy is otherwise untapped. Since movement is 

everywhere, the ability to capture this energy cheaply would 

be a significant advancement toward greater efficiency and 

cleaner energy production. The goal of this experiment is to 

investigate whether piezoelectricity would be able to provide 

sufficient source of voltage to charge the parent battery in 

case of rainy or cloudy days. This configuration allows the 

two sources to supply the load separately or simultaneously 

depending on the availability of the energy sources. This 

project implements an efficient way to electrify or generate 

electricity using solar power and piezoelectric energy 

harvesting circuit. 

2) Solar PV-Wind Hybrid Power Generation System 

Renewable energy sources i.e., energy generated from solar, 

wind, biomass, hydro power, geothermal andocean resources 

are considered as a technological option for generating clean 

energy. But the energy generated from solar and wind is much 

less than the production by fossil fuels, however, electricity 

generation by utilizing PV cells and wind turbine increased 

rapidly in recent years. This project presents the Solar-Wind 

hybrid Power system that harnesses the renewable energies in 

Sun and Wind to generate electricity. System control relies 

mainly on micro controller. It ensures the optimum utilization 

of resources and hence improves the efficiency as compared 

with their individual mode of generation. Also it increases the 

reliability and reduces the dependence on one single source. 

This hybrid solar- wind power generating system is suitable 

for industries and also domestic areas. 
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III. IMPLEMENTATION 

 
From the above figure, we can see that the device which is 

able to perform the task is based on solar energy, wind 

energy, piezo energy. In this Inverter is used. The alternating 

energy is used to turn ON/OFF electrical devices. 

IV. RELATED WORK 

The system depending on the sun energy, wind energy, 

pressure applied to the piezo plate. The hybrid energy (i.e, 

solar energy, wind energy, piezo energy) stored in a battery. 

This Direct current Converted In to Alternating Current 

Using Inverter Circuit and then it turn ON/OFF the electrical 

devices 

 The brief introduction of different modules used in 

this project is discussed below: 

A. SOLAR PANEL 

A solar cell or photovoltaic cell is a device that converts solar 

energy into electricity by the photovoltaic effect. Sometimes 

the term solar cell is reserved for devices intended 

specifically to capture energy from sunlight, while the term 

photovoltaic cell is used when the source is unspecified. 

Assemblies of cells are used to make solar panel, solar 

modules, or photovoltaic arrays. Photovoltaic is the field of 

technology and research related to the application of solar 

cells for solar energy. 

 
 Solar cells can also be applied to other electronics 

devices to make it self-power sustainable in the sun. There 

are solar cell phone chargers, solar bike light and solar 

camping lanterns that people can adopt for daily use. 

B. Wind Turbine 

 
A wind turbine is a device that converts kinetic energy from  

the  wind,  also  called wind  energy,   into mechanical energy; 

a process known as wind power. If the mechanical energy is 

used to produce electricity, the device may be called a wind 

turbine    or wind power plant. If the mechanical energy is 

used to drive machinery, such as for grinding grain or 

pumping water, the device is called a windmill or wind pump. 

Similarly, it may be referred to as a wind charger when used 

for charging batteries. 

C. PIEZO PLATE 

A piezoelectric sensor is a device that  uses  the piezoelectric    

effect,    to     measure     changes   in pressure, acceleration, 

temperature, strain, or force by converting them to an 

electrical charge. Squeeze certain crystals (such as quartz) 

and you can make  electricity  flow  through  them.   

Piezoelectricity (also called the piezoelectric effect) is the 

appearance of an electrical potential (a voltage, inother 

words) across the sides of a crystal when you subject it to 

mechanical stress (by squeezing it). 

 

D. Battery 

A rechargeable     battery, storage      battery, or accumulator 

is a type of electrical battery. It comprises one or more 

electrochemical cells, and is a type of energy accumulator. It 

is known as a secondary cell because its  reactions are 

electrically reversible. Rechargeable batteries come in many 

different shapes and sizes, ranging from button cells to 

megawatt systems connected to stabilize an electrical 

distribution network. Several different combinations of 

chemicals are commonly used,including: leadacid, nickel 

https://en.wikipedia.org/wiki/Piezoelectric_effect
https://en.wikipedia.org/wiki/Piezoelectric_effect
https://en.wikipedia.org/wiki/Pressure
https://en.wikipedia.org/wiki/Acceleration
https://en.wikipedia.org/wiki/Temperature
https://en.wikipedia.org/wiki/Strain_(materials_science)
https://en.wikipedia.org/wiki/Force
https://en.wikipedia.org/wiki/Electrical_charge
http://en.wikipedia.org/wiki/Electrical_battery
http://en.wikipedia.org/wiki/Electrochemical_cell
http://en.wikipedia.org/wiki/Accumulator_(energy)
http://en.wikipedia.org/wiki/Chemical_reaction
http://en.wikipedia.org/wiki/Button_cell#Rechargeable_variants
http://en.wikipedia.org/wiki/Button_cell#Rechargeable_variants
http://en.wikipedia.org/wiki/Grid_energy_storage
http://en.wikipedia.org/wiki/Lead%E2%80%93acid_battery
http://en.wikipedia.org/wiki/Lead%E2%80%93acid_battery
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cadmium (NiCd), nickelmetalhydride (NiMH), lithium 

ion(Li-ion), and lithium ion polymer (Li-ion polymer). 

 

E. DC GENERATOR 

If the motor has a separate field winding instead of a 

permanent magnet, you will need to energize that winding 

from an external DC source. The commutation in DC 

machine or more specifically commutation in DC generator 

is the process in which generated alternating current in the 

armature winding of a dc machine is converted into direct 

current after going through the commutator and the stationary 

brushes. According to Faraday's laws of electromagnetic 

induction, whenever a conductor is placed in a varying 

magnetic field (OR a conductor is moved in a magnetic field), 

an emf (electromotive force) gets induced in the conductor. 

The magnitude of induced emf can be calculated from the emf 

equation of dc generator. A commutator is a moving part of a 

rotary electrical switch in certain types of electric motors and 

electrical generators that periodically reverses the current 

direction between the rotor and the external circuit. 

Commutator and Brushes on DC Motor. To keep the torque 

on a DC motor from reversing every time the coil moves 

through the plane perpendicular to the magnetic field, a split-

ring device called a commutator is used to reverse the current 

at that point. To keep the torque on a DC motor from 

reversing every time the coil moves through the plane 

perpendicular to the magnetic field, a split-ring device called 

a commutator is used to reverse the current at that point. 

 

F. INVERTER 

 
50 watt inverter circuit in one of my earlier posts, the only 

difference between the previous and the present  design  is  in  

the  output  stage.  The   previous circuit involved power 

transistors where s here we have utilized mosfets making the 

configuration much easier and straightforward. 

Rest of the stages are pretty much the same, in the earlier 

circuit we saw the involvement of a transistor based a stable 

multivibrator for the generation of the required 50 Hz 

oscillations, here too we have incorporated a transistor 

operated AMV. 

 The earlier circuit had a couple of 2N3055 

transistors at the output and as we all know driving power 

transistors efficiently requires proportionate amount of base 

drive, relative to the load current, because transistors depend 

on current drive rather than voltage drive, in contrast to 

mosfets. 

 Meaning, as the proposed load becomes higher, the 

base resistance of the relevant output transistor also gets 

dimensioned accordingly for enabling optimal amount of 

current to the base of the transistors, 

 Due to this obligation, in the previous design 

additional driver stage had to be incorporated for facilitating    

better    drive    current    to     the 2N3055 transistors. 

 However when it comes to mosfets, this necessity 

becomes completely insignificant. As can be seen in the given 

diagram, the AMV stage is instantly preceded by the relevant 

gates of the mosfets, because mosfets have very high input 

resistance, which means the AMV transistors wouldn't be 

unnecessarily loaded and therefore the frequency from the 

AMV wouldn't be distorted due to the integration of the 

power devices. 

 The mosfets are alternately switched, which in turn 

switches the battery voltage/current inside the secondary 

winding of the transformer. 

 The output of the transformer gets saturated 

delivering the expected 220V to the connected loads. 
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