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Abstract— In this paper, the present scenario of rural electrification in India is taken into account. Basically, the 
electrification in this country is facing a lot of problem and is a growing matter of concern for all. Taking in account, the 
present source of energy it is difficult to make the electricity available to the people belonging to rural areas who don’t have 
much source of income. To overcome this drawback we can utilize renewable sources of energy which are cost effective. 
There is loss of fuel and energy when vehicles are in motion on a highway. We can generate voltage by the pressure of these 
vehicles using piezoelectric effect. This voltage can be stored in battery and electrify a small rural belt. 
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I. INTRODUCTION 

 
Rural electrification is one of the main requirements 
for a country like India with major population of 
approximately 70% living in rural areas. An 
interesting but sad fact is that only 44% of rural 
household of India has access to electricity. As of the 
mid 2010s an estimated 200 to 300 million people in 
India (20-25 percent of the total population). The 
expansion of electricity services and electrification 
are vital to both economic and social development of 
India. The main hazards are as follows: 
 Inability of consumption of electricity due to 

economical crisis 
 Generation capacity unable to meet peak 

demand 
 Supply reliability, in terms of predictability 

 
Renewable energy is obtained by natural processes 
with continuous replenishment. There is a wasted 
energy everywhere. A huge number of cars are 
running though highways. We can overcome 
electricity hazards by using piezoelectric effect for 
generation of voltage and use it for rural 
electrification for the social and economical 
development of our country. If we place piezoelectric 
sensors on the highways, then we can generate 
voltage and store it in battery, whenever vehicle will 
pass through the piezoelectric sensors. The goal of 
this project work is to find out a path to generate 
certain voltage to turn on numbers of fans and lights 
using piezoelectric energy harvester placed on the 
highways. When car will pass or someone will walk 
over or any kind of physical activities give a pressure 
on the piezoelectric plates or sensors and generate 
electricity. The purpose of developing this model is to 
eliminate the electricity problems of rural areas. 
Besides this, the project design also can convert the 
wasted energy during motion of vehicle to usable 
electrical energy. 

 
Fig1: Piezoelectric slabs 

 
Piezoelectricity was present ever since mid-18th 
century. The prefix piezo is a Greek word which 
means ‘press’ or ‘squeeze’. A piezoelectric substance 
is one that produces an electric charge when a 
mechanical stress is applied (the substance is 
squeezed or stretched). Conversely, a mechanical 
deformation (the substance shrinks or expands) is 
produced when an electric field is applied. This effect 
is formed in crystals that have no center of symmetry. 
The piezoelectric crystal ends in different ways at 
different frequencies. This bending is called the 
vibration mode. The crystal can be made into various 
shapes to achieve different vibration modes. An 
important group of piezoelectric materials are 
ceramics. Piezoelectric materials can be divided in 2 
main groups. Crystals and ceramics. The most well-
known piezoelectric material is quartz (SiO2). 
  
III. METHODOLOGY 

 
Fig.1 Block diagram of the proposed work 
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Here, a plan is made for electrification of rural areas 
using piezoelectric sensors. It can generate enough 
electricity for consumption of rural houses for their 
basic needs where any other power source is not 
available. At first, the piezoelectric sensors are placed 
on the highways and connected serially. The 
electrical energy is reused for charging of the battery. 
When vehicles will pass over the crystal, mechanical 
stress will be produced which in turn will generate an 
AC voltage. The voltage generated at the output due 
to pressure applied by vehicle is fed to the step down 
transformer because we are using 220V battery. 
 

 
Fig2: Methodology diagram 

 
 From transformer it is fed to bridge rectifier circuit to 
convert generated A.C voltage to D.C voltage. D.C 
voltage is passed through a diode to stop the 
backflow of the voltage signal. Then the D.C voltage 
is stored in the rechargeable battery. Battery is 
connected to a 3 phase transformer which will supply 
electricity to rural areas. Experimental data shows 
that applying 80 gram force to the tip of the crystal at 
a frequency of 60Hz produces an open circuit voltage 
of 13V peak between the two electrical leads. The 
output at the load is 5.3 VRMS, representing a power 
output of 3.6mW.  If we take this value as reference 
then 300Kg of weight will produce 100 V peak to 
peak voltage and 1 Ampere of current which can 
easily charge a 12V battery. 

 
Fig3. Circuit diagram of the project 

 
2.1. Bridge Rectifier 
A diode rectifier is an arrangement of four diodes in a 
bridge circuit configuration that provides the same 
polarity of output for either polarity of input. When 
used in its most common application, for 
conversation of an alternating current (AC) input into 
a direct current (DC) output, it is known as a bridge 
rectifier. A bridge rectifier provides full-wave 

rectification from a two-wire AC input, resulting in 
lower cost and weight as compared to a rectifier with 
a 3-wire input from a transformer with a center-
tapped secondary winding. 
 
2.2. Charge Storage 
In this project we use a lead acid type rechargeable 
battery which holds 220 volts. DC voltage from 
voltage rectifier is stored in the battery. From this 
battery, the DC voltage is passing through by 
multiphase transformer & distributed in besides area. 
 
2.3. Electrification 
Electrification is the process of powering by 
electricity and is usually associated with changing 
over from another power source. Rural electrification 
is the process of bringing electrical power to rural and 
remote areas. Electricity is used not only for lighting 
and household purposes, but it also allows for 
mechanization of many farming operations, such as 
threshing, milking, and hoisting grain for storage. In 
areas facing labor shortages, this allows for greater 
productivity at reduced cost. 
 
III. RESULTS AND TABELS 
 

Table 1: 

 
 

Table 2: 

 
 
IV. ADVANTAGES 

 
1. It is an eco-friendly process. 
2. It works real time, without any external source. 
3. It produces up to 22kv in one generated 

impulse voltages. 
4.  It distributes power supply in rural areas 

without any recurring cost. 
5. One time investment. 

 
CONCLUSIONS 
 
The idea of electrification by piezoelectric effect in 
rural area was an eco-friendly idea for saving 
electricity and major conclusions are as follows: 
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1. During the work progression of the project the 
arrangement of the shoe-sole was the most 
challenging part.  

2. The most important matter is that this idea is 
comprised of natural power and huge source. 

3. Using other resources of electrical energy 
generated from the piezoelectric slab can also 
be a renewable source for street light & road 
signals. 
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