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ABSTRACT

Electricity is the most general forms of energy used across the world. This project focuses on designing a setup that
leads to the generation of electrical energy which is going to waste when humans are walking. Footsteps are an
untapped natural resources. This generated energy is, however, cost effective and nonhazardous for human.
Electrical energy can be produced by converting mechanical energy using footsteps. Generating the electric power
through the fabrication of footstep arrangement with combination of piezo electric elements. Whenever pressure is
exerted on the piezo element, it generates some amount of electrical energy. This energy is stored in the battery and
can be later use to light up domestic lights or small applications like mobile charging. This project will reduce the
global warming and need of electricity in a much cleaner cost-effective way.
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1. Introduction

In the 21st century, electricity has become a lifeline for human population. Its demand is increasing day by day.
Modern technology needs a huge amount of electrical power for its various operations. Electricity production is the
single largest source of pollution in the whole world. At one hand, rising concern about the gap between demand and
supply of electricity for masses has highlighted the exploration of alternate sources of energy and its sustainable use.
On the other hand, human population all over the world and hence energy demand is increasing day by day linearly.
Accordingly, it is an objective of the present invention to provide a method of electrical power generation from this
ever increasing human population that does not negatively impact the environment. This technology is based on a
principle called the piezoelectric effect, in which certain materials have the ability to build up an electrical charge
from having pressure and strain applied to them. Piezoelectricity refers to the ability of some materials to generate
an electric potential in response to applied pressure. Harvesting of energy which means energy is already available,
but is going to waste if not utilized. Embedded piezoelectric material can provide the magic of converting pressure
exerted by the moving people into electric current.

Out of the many things, there are major reasons for development of this project is electricity Crises in the world.
Electricity is critical to fuel the economic growth of India. The country is on the fast trajectory of development but
to keep the momentum of growth high, availability of uninterrupted power supply is a must. India needs electricity
to fuel the growth of every industry, be it large-scale or small scale, manufacturing, healthcare or education. To
satisfy the need of electricity, we always need to search for energy generation systems with better performance and
less environmental damage, free from pollution. So in this project we are developing prototype for electricity
generation system using piezo electric elements

2. Literature Survey
2.1 Dr. Meena Chavani, Sachin Chauhan
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The electrical power consumption is increasing exponentially. Therefore, the need of a fool-proof and economically
viable power generation and distribution system demands a certain interest. This paper proposes utilization of
human locomotion energy which, although extractable goes mainly to waste. This paper[1] proposes a model that
uses human walking, jumping and running as a source of energy and store it for essential use. Such a model is apt in
a demography that of a country like India which has such a huge pedestrian population. This paper illustrates a
method for harvesting this human locomotion energy with the use of piezoelectric sensor and demonstrates an
application with the stored energy i.e. to charge a mobile phone securely using RFID. The ground reaction force
(GRF) exerted from the foot, when converted to voltage by piezoelectric sensors is capable enough to power up a
device. Successive exertion leads to aperiodic voltage build up which with proper circuitry can be used to charge a
storage battery. The power produced by this technique can also be employed in basic application such as street
lighting, notice boards, gyms and other areas of public domain. It also promotes green energy and environment
friendly approach towards energy generation. In this paper we have provided the basic concept and design details of
this model and a basic implementation of the same.

2.2 Igbal Mahmud

This paper[2] focuses on designing a setup that leads to the generation of electrical energy which is going to waste
when humans are walking. Footsteps are an untapped natural resources. This generated energy is, however,
costeffective and nonhazardous for human. Electrical energy can be produced by converting mechanical energy
using footsteps. Generating the electric power through the fabrication of footstep arrangement by a prototype
comprises of a pipe, nozzle, unidirectional valve, water reservoir, turbine, and DC motor. Whenever pressure is
exerted on the reservoir, water flows through the nozzle into the turbine and generates electrical energy. This energy
is stored in the battery. This project will reduce the global warming and load shedding in a much cleaner cost-
effective way. Since this project is related directly to the human movement, the weight of the setup is a crucial
factor. The system repeatedly operates in a short duration of time and is not possible for the turbine to maintain a
constant speed. As a result, voltage variation occurred which is controlled by a voltage regulator. The total system of
the power generation using footsteps depend mainly on the angle of attack of the flowing medium. High voltage
dynamo should be used to produce more electricity. Though many systems are available for power generation from
footsteps, the proposed system is very economical and affordable. As Bangladesh is a developing country with a
large population, we face difficulty day by day due to power shortage. Many people in our country cannot enjoy the
facility used for generating electricity. Though power produced in this process is minimal, as a whole country, this
will be a considerable source of electrical energy.

This project also reduces global warming

2.3 Debojyoti Sen

This project[3] describes the use of piezoelectric materials in order to harvest energy from people walking
vibration for generating and accumulating the energy. This concept is also applicable to some large vibration sources
which can find from nature. This project also represents a footstep of piezoelectric energy harvesting model which is
cost effective and easy to implement. The project is successfully tested which is the best economical, affordable
energy solution to common people. This can be used for many applications in city areas where want more power.
Bangladesh is a developing country where energy management is a big challenge for huge population. By using this
project we can drive D.C loads according to the force we applied on the piezo electric sensor. Although the theory
developed in this report justifies the use of switching techniques in efficiently converting that energy to a usable
form, there are obviously some practical limitations to the systems presented. The final prototype design does fulfill
the objective of generating electricity from piezoelectric disk. Due to the low cost design of the piezoelectric system
it is a practical product which could increase the operating period of most common products. The data collected is
capable of extending the operational lifespan per charge of portable electronic devices. Although the theory
developed in this report justifies the use of switching techniques in efficiently converting that energy to a usable
form, there are obviously some practical limitations to the systems presented. Measurements of source current into
the primary and load current transferred from the secondary reveal that very little current gain truly occurs between
the input and output ports of the switch in the forward converter hybrid. Further, similar results were encountered
when one examines the energy transferred through the series switch and inductor in the buck converter. In addition,
based on the results gathered in this investigation, the final prototype design does fulfill the objective of generating
electricity from piezoelectric disk. Due to the low cost design of the piezoelectric system it is a practical product
which could increase the operating period of most common products. The data collected is capable of extending the
operational lifespan per charge of portable electronic devices.
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2.4 Nayan HR

The project[4] is successfully tested which is the best economical, affordable energy solution to common people.
This can be used for many applications in city areas where want more power. Bangladesh is a developing country
where energy management is a big challenge for huge population. By using this project. | can drive D.C loads
according to the force | applied on the piezo electric sensor. Although the theory developed in this report justifies
the use of switching techniques in efficiently converting that energy to a usable form, there are obviously some
practical limitations to the systems presented. The final prototype design does fulfill the objective of generating
electricity from piezoelectric disk. Due to the low cost design of the piezoelectric system it is a practical product
which could increase the operating period of most common products. The data collected is capable of extending the
operational lifespan per charge of portable electronic devices. Although the theory developed in this report justifies
the use of switching techniques in efficiently converting that energy to a usable form, there are obviously some
practical limitations to the systems presented. Measurements of source current into the primary and load current
transferred from the secondary reveal that very little current gain truly occurs between the input and output ports of
the switch in the forward converter hybrid. Further, similar results were encountered when one examines the energy
transferred through the series switch and inductor in the buck converter. In addition, based on the results gathered in
this investigation, the final prototype design does fulfil the objective of generating electricity from piezoelectric
disk. Due to the low cost design of the piezoelectric system it is a practical product which could increase the
operating period of most common products. The data collected is capable of extending the operational lifespan per
charge of portable electronic devices.

2.5 Zehao Wu; Qingsong Xu

This paper[5] presents the design, fabrication and testing of a new piezoelectric energy harvester with a single piezo-
stack for harvesting energy from excitations with back and forth motion. A rhombus-type force amplifier is
combined with a selectivity lever to utilize both pull and push input. Analytical model is established to predict the
force amplification ratio of the proposed energy harvester under different directions of input force. In order to
maximize the output performance of the energy harvester, the mechanism parameters are optimally designed. A
prototype energy harvester is fabricated for experimental testing. Results indicate that the developed harvester has
the merits of high safety factor and compact size, which can be adopted to harvest the mechanical energy for
excitations with both pull and push input.

2.6 Liu Zhenming; Jiang Pei

The challenge for the high speed direct injection (HSDI) diesel engines today is to reduce harmful emissions of
diesel engines, such as particulate matter (PM) and Nitrogen oxides (NOx), and enhance the fuel efficiency and
power. To meet this challenge, more accurate control of injection parameters such as the injection timing, injection
rate, and injection quantity is required[6]. Compared with solenoid actuated injectors, the piezo actuated injectors
can reduce the transition time for the start and end of the fuel injection event, resulting in more accurate and faster
injections, and are gradually replacing the solenoid injectors. In this study, an electromechanical model of a piezo
injector is developed with MATLAB/Simulink. The piezo injector model consists of three subsystems: the
piezoelectric stack actuator subsystem, the mechanical subsystem and the hydraulic subsystem. A lumped parameter
electromechanical model is used for describing the nonlinear behavior of the piezoelectric stack actuator. Different
operating conditions of the injection system are modeled and tested. The model has been used to provide insight into
the operating conditions of the piezo injector and highlight the application to injection system design.

3. Block Diagram
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Fig -1: Block Diagram of System
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Piezo elements are arrange on plane surface to make footstep arrangement. Output voltage generated by piezo
element is given to signal conditioning block where it will be amplified and make suitable level for battery charging.
This voltage is given to the battery. From battery, loads like LED light or mobile charger can be run..

4. Connection Diagram
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Fig -2: Connection Diagram of System

Voltage Multiplier- Villard Cascade:

A voltage multiplier is an electrical circuit that converts AC electrical power from a lower voltage to a
higher DC voltage, typically using a network of capacitors and diodes. It can be used to generate a small amount of
volts for electronic appliances, to high voltage for any application purposes such as high-energy physics experiments
and lightning safety testing. Half-wave series multiplier, is the most common type of voltage multiplie. Its well
known as Villard cascade.
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5. Results

Fig -3: Footstep unit power generation

In 1 square ft. | used 6 piezo sensor. Generated power from piezo sensors changes with number of steps, get
Minimum voltage=1 V per step
Maximum voltage=10.5 V per step
So by taking an average of 50 Kg weight pressure from single person. Considering the steps of a 50 Kg weighted
single person, the average calculation is:
So to increase 1 V charge in battery, It will takes 500 steps.
So, to increase 4 V in battery total steps needed =(4 x 800)
=3200 steps

As we will implement our project in a populated area where foot step as source will available, | took an average of 2
steps in 1 second. So for 3200 steps time needed is,

=2000/(60 x 2)

=26.6 minutes. (Approximately)

6. CONCLUSIONS

Satisfying energy requirement of world is crucial task. In this project, we are trying to implement a prototype which
will be helpful for energy generation in future. Here different energy generation system are studied and designed one
on the basis of knowledge obtained from referred systems. The project is tested successfully & found to be the
economical, affordable energy solution to common people. Power generated from this project can be used for many
applications in city areas where want more power. By using this project. we can drive D.C loads according to the
force | applied on the piezo electric sensor. Although the theory developed in this report justifies the use of
switching techniques in efficiently converting that energy to a usable form, there are obviously some practical
limitations to the systems presented.

As result, final prototype successfully generates energy from piezoelectric disk. Since its cost is low, it is affordable
& commercialize as secondary backup and generation source. By pressing the structure the piezoelectric sensors will
get the vibration and the sensors give electricity as output. After passing through a circuit the charge will store in the
battery. Project is successfully implemented and able to detect the gas leaks and sends alert via SMS and call.
Similarly sound and visual alerts are generated using buzer and LED respectively. We believe that this project will
be helpful to detect gas leak and can save the many life by providing alert on time so that people can go to safer
places and rescue operation can be start immediately. Likewise it can help to contaminate gas leaks within time
before the small gas leak become major accident.

19961 www.ijariie.com 3014



Vol-9 Issue-2 2023 IJARIIE-ISSN(O)-2395-4396

7. REFERENCES

[1] Dr. Meena Chavanl, Sachin Chauhan2, Maanvendra Singh3, Archie Tripathi4, “Footstep Power Generation
using Piezoelectric Sensor and Distribution using RFID”, International Research Journal of Engineering and
Technology (IRJET) 2020.

[2] Igbal Mahmud, “Electrical Power Generation Using Footsteps”, European Scientific Journal July 2018 edition
Vol.14, No.21 ISSN: 1857 — 7881 (Print) e - ISSN 1857- 7431

[3] Debojyoti Sen, “POWER GENERATION USING PIEZOELECTRIC MATERIAL”, International Advanced
Research Journal in Science, Engineering and Technology (IARJSET) IMS Engineering College, Ghaziabad

[4] Nayan HR, “Power Generation Using Piezoelectric Material”, Journal of Material Sciences & Engineering, 2015
[5] Zehao Wu; Qingsong Xu “Design and Testing of a New Energy Harvester with Single Piezo-Stack for Pull and
Push Input”, IEEE International Conference on Information and Automation (ICIA) 2018

[6] Liu Zhenming; Jiang Pei; Ouyang Guangyao; Zhou Jiadong, “Development of an Electromechanical Model for
Piezo Actuated Common Rail Injectors”, International Conference on Intelligent Computation Technology and
Automation 2010

[7] Seyedsina Hosseini; Amin Rashidi; Kjeld Laursen “Piezoelectric Energy Harvester with Piezo-Magnet Stack for
Ultrasonically-Powered Brain Implants”, IEEE International Ultrasonics Symposium (IUS) 2019

[8] B.Praveena, A. Sowmiya, P.Logeshwari, Chaitanya Chiddarwar, “Thermo Electric Generator Module in Driving
the Vehicle and Monitoring using IoT”, Proceedings of the Second International Conference on Inventive Systems
and Control (ICISC 2018).

[9] Apurb Das, Rohith Kumar T, Gourishankar S, “A Novel Method for Modeling of Thermo Electric Coolers”,
2017 7th International Conference on Power Systems (ICPS) College of Engineering Pune, India. Dec 21-23, 2017.
[10] Rajkumar.V, JayaramDurgaManian, Hariharavarshan, “Recovering Energy from the exhaust heat in vehicles
using Thermo Electric Generator”, IEEE International conference on Circuit, power and computing technologies,
2015.

[11] Yang jihui, R. Stabler Francis, “Automotive applications of thermo electric materials,” Journal of electronic
material, vol. 38, issue 7, pp. 1245-1251, Jul. 2009.

[12] C. T. Hsu, G. Y. Huang, “An effective Seebeck coefficient obtained by experimental result so thermoelectric
generator module,” Applied Energy, vol. 88, pp. 5173-5179, Dec. 2011.

[13] Andrea Montecucco, Jonathan Siviter, “The effect of temperature mismatch on the thermo electric generators
electrically connected in series and parallel,” Applied Energy, vol.123, pp. 47-54, Jun. 2014.

[14] M. Singh, J. Singh, Anshula, “Efficient autonomous solar panel and thermo-electric generator (TEG) integrated
hybrid energy harvesting system,”Progress in Electromagnetic Research Symposium, Aug. 2016.

[15] S. Jeevitha, S. E. Rajan, T. Rakesh, “Performance analysis of high gain DC-DC boost converter for
thermoelectric power generation system,” International Conference on Green Computing Communication and
Electrical Engineering, Mar. 2014.

[16] M. M. Morcos, N. G. Dillman, C. R. Mersman, “Battery chargers for electric vehicles,”IEEE Power
Engineering Review, vol. 20, issue 11, Nov. 2000.

[17] https://en.wikipedia.org/wiki/Voltage_multiplier

[18] http://www.learningaboutelectronics.com

[19] https://www.electronicscomp.com/
[20]https://economictimes.indiatimes.com/industry/energy/power/power-demand-falls-13-in-oct-3rd-straight-month-
of-decline/articleshow/72013474.cms? from=mdr
.[21]https://www.business-standard.com/article/economy-policy/lights-out-more-load-shedding-on-the-cards-
suggests-power-supply-report- 8120500043 1.html

19961 www.ijariie.com 3015


https://www.business-standard.com/article/economy-policy/lights-out-more-load-shedding-on-the-cards-suggests-power-supply-report-%208120500043_1.html
https://www.business-standard.com/article/economy-policy/lights-out-more-load-shedding-on-the-cards-suggests-power-supply-report-%208120500043_1.html

