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ABSTRACT

Batteries are one of the most popular power supplies for its portability and
convenience. However, batteries have limited life and need to either be replaced,
recharged or both which has ongoing costs associated. There is an alternative way to
harvest electrical energy which is using piezoelectric material. The disadvantage is
that energy harvested from piezoelectric energy harvester is in AC form and it is too
low to charge up electronic devices such as smartphones. The project aims to design
and develop a prototype that able to harvest electrical energy from human walking
movement using piezoelectric materials. Firstly, a prototype of piezoelectric knee-
joint energy harvester is developed to harvest electrical energy. The harvested energy
will be rectified to 3.3V and stored into a super capacitor. The circuit will be used to
power up a Radio frequency system to verify that there is sufficient output power from

the circuit designed.



ABSTRAK

Bateri adalah salah satu bekalan kuasa yang paling popular untuk mudah alih dan
kemudahannya. Walau bagaimanapun, bateri mempunyai kehidupan terhad dan perlu
sama ada diganti, diisi semula atau kedua-duanya yang mempunyai kos yang
berterusan. Terdapat cara alternatif untuk menuai tenaga elektrik yang menggunakan
bahan piezoelektrik. Kelemahannya ialah tenaga yang dituai dari penuai tenaga
piezoelektrik adalah dalam bentuk AC dan ia terlalu rendah untuk mengecas peranti
elektronik seperti telefon pintar. Projek ini bertujuan untuk merekabentuk dan
membangunkan prototaip yang dapat menuai tenaga elektrik dari pergerakan berjalan
manusia menggunakan bahan piezoelektrik. Pertama, prototaip piezoelektrik pemanen
tenaga lutut bersama dibangun untuk menuai tenaga elektrik. Tenaga yang dituai akan
diperbetulkan kepada 3.3V dan disimpan menjadi kapasitor super. Litar akan
digunakan untuk menguatkuasakan sistem frekuensi Radio untuk mengesahkan

bahawa terdapat keluaran output yang mencukupi dari litar yang direka.
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CHAPTER 1:

INTRODUCTION

1.1 Overview

Piezoelectricity is defined as the ability of generating electricity in response to
applied pressure. When a piezoelectric material is placed under certain mechanical
stress, an external electrical field will be produced due to the positive and negative
charges accumulated in the centers of the material, resulting in an external electrical
field. This is also known as the piezoelectric effect. In short, piezoelectric materials is
capable of converting mechanical energy to electrical energy by applying mechanical
stress or vibration. It is a trusted ambient energy source and is a good alternative way

to reduce batteries usage.

There are many ambient energy sources like solar energy, wind movement, hydro

and among these ambient energy, mechanical force such as impact and vibration can



be found or obtained easily. For instance, the mechanical force that comes from human
walking. Human motion consists of kinetic energy and such energy often being
wasted. Actually, this kind of energy can be harvested using piezoelectric material for
obtaining clean and sustainable energy which can be used to power up low power
electronic device. Besides, such energy do not need to be replaced like battery and this
make it more valuable and efficient to be used as an alternative power source. On top
of that, the harvested mechanical energy can be commercialized in many field, for

example wireless system sensor network and alarm system.

This project intends to show that harvested energy can be stored and even trigger
low power application such as a RF transmitter which doesn’t involve any batteries.
Piezoelectric cantilever will be implemented as power generator. However, the energy
produced must be converted from AC voltage to DC voltage before it can be used to
charge or power up electronic devices. Therefore, a knee-joint energy harvester
prototype which consists of rectifying circuit will be designed to harvest the
mechanical energy from human walking. After rectifying the AC voltage to DC
voltage, the voltage will be stored in a super capacitor before feeding into RF

transmitter. The performance of system will be verified.



