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ABSTRAK

Tujuan kajian ini adalah untuk membangunkan pengecas USB mudah alih yang
menggunakan DC Motor. Dengan menggunakan pengecas ini, mana-mana peranti
elektronik yang menggunakan USB sebagai sumber kuasa boleh dicas bila-bila masa dan
di mana sahaja. DC Motor adalah komponen utama dalam reka bentuk. Ia menghasilkan
elektrik apabila pemotongan medan magnet berlaku di dalamnya. Motor ini akan diputar
menggunakan engkol tangan. Tenaga yang menghasilkan akan dikawal selia oleh
pengatur voltan pada aras 5V. Tenaga yang dihasilkan akan digunakan untuk memberi
kuasa kepada port USB dan boleh digunakan sebagai pengecas yang mudah alih. Tenaga
yang dihasilkan juga boleh digunakan untuk mengecas bateri boleh dicas semula di dalam
peranti ini. Projek ini adalah sangat berkesan dan boleh digunakan pada bila-bila masa, di

mana sahaja termasuk keadaan kecemasan seperti banjir.



ABSTRACT

The purpose of the study is to develop a portable USB charger which using DC
Motor. By using this charger, any electronic device that use USB as power supply can be
charged anytime and anywhere. The DC Motor is the main components in the design. It
produces electricity when the cutting of magnetic flux occurs inside it. The motor will be
rotated using hand crank. The energy produces will be regulated by the voltage regulator
at 5V. The energy produced then will be used to power up the USB port and can be use as
portable charger. The energy produced also can be used to charge the rechargeable battery
inside the device. The project is very effective and capable of being used at anytime,

anywhere including emergency situation such as flood.
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CHAPTER 1
INTRODUCTION

1.0 Introduction

In this section, it basically explains the background of this project and explaining the

objective, the scope, problem statement and project significant.

1.1  Project Background

In this modern era, electricity is one of the very important thing in our daily life.
Electricity can be definite as the presence and flow of electric charge. It is use as energy
to power up nearly everything around us. To use electricity, it need to be generated.
Electricity can be produced by various way such as solar, nuclear, coal, fossil fuel. One of
the most used concept to generate electric is cutting of magnetic flux. Such as dynamo

and actuator.

Electric motor is an electrical machine that converts electrical energy to
mechanical energy, while the conversion of mechanical energy to electrical energy is done
by electric generator. The source of the mechanical energy and varies from hand crank to
internal combustion engine. The generator is divided in to two types, producing dc
voltage, and ac voltage. But the research will be focused on motor that produced dc

voltage.



Nowadays, there are lots of electronics devices around us. All of this device are
created to our lives easier. Electronic device are varies from telecommunication system,
entertainment, calculation and even the cigarettes are available in electronics. But all these
electronics devices have one common thing; all of it require electricity to work. Hence,
most of these electronics devices are equipped with battery. But, as the device being used,
the energy stored inside the battery will run out. In the event of emergency where electric

source are limited, the electronic device can hardly operate.

Mainly, all of this electronic device are using electric supply from home such as
electric socket. Nowadays, all the electric socket at home use 230V to supply electricity
for the household. But when there are no electricity available at house, these electronic

simply cannot functioning. Therefore, alternative power source is needed.

1.2 Problem Statement

The creation of electronic device such as mobile phone makes our life easier, but
its battery will run out of its charge and need to be recharge. In the event of emergency
such as natural disaster where electrical source is limited, it can play role in live or death
situation. It also can make the situation worse without electricity. For example, when
smartphone are out of battery, the user lost connection and cannot call for help. Therefore,
we need something to recharge these devices without the source of electricity. This

charger also need to be small, portable, and can be use in any condition.



Figure 1.1: Sinar Harian Newapaper article 23 January 2015



From Figure 1.1 which show Sinar Harian Newspaper article on 23 January 2015,
it states that a teacher able to save more than 400 lives of flood victim that had occupied
the third floor to take cover. All he did was constantly turn on and off his phones to save
battery. If his phones are out of battery, he cannot call for help, thus all the 400 lives at
that place are in danger. Hence, in order to prevent this from happen again, a device need

to be designed to be able to charge phones at anywhere and anytime.

1.3  Objectives

The aim of the project is to design and modelling the portable USB charger using
DC Motor. This general objective can be broken down into two more specific objectives
that would together achieve the overall aim of this project as follows:
a) To design the electrical circuit for generating and transferring of energy from DC
Motor to USB device including power bank.
b) To modelling portable Universal-Serial Bus(USB) Charger casing based of certain

criteria.

1.4  Scope

Figure 1.2: Scope flowchart



From the Figure 1.2, the scope will be divided into 2 main item which is electrical
circuit and the hardware of portable USB charger. For the electrical circuit, it is broken
down to three main components which is the power generation which is using DC motor,
voltage regulator, and power bank which consist of battery inside. For the hardware part,
is focused to the casing. The shape of the casing is designed in such way all component

can be fitted inside.

1.5  Project Significant

In the end of the project, the portable USB charger using DC Motor is successfully
constructed and demonstrated. From the project testing and demonstration, the portable
USB charger is able to generate electricity and able to provide energy to electronic devices

by using USB port.

1.6 Thesis Outline

This thesis consists of five chapter. Chapter 1 are the introduction that consist of
the element necessary to get to know to this project such as problem statement, objectives
and scope. Chapter 2 are literature review, which contain previous research and the
material used in this thesis. Chapter 3 is methodology, which explain the method used in
this thesis. Chapter 4 is result and analysis. All the data and result obtained during
experiment and testing will be presented and analyzed. Last chapter is chapter 5 whish is
the conclusion. This chapter will conclude the thesis and contain problem faced during

research and suggestion for future research.



CHAPTER 2
LITERATURE REVIEW

2.0 Introduction

In this literature review section, it comprises from the journal on the internet, paper
proceedings and research, books and lectures. The literature review includes the cases
investigation of the project that may be arise to overcome the problem and also gives a

powerful knowledge on the fundamentals of the project.

2.1 Electrical Machine

Electrical machine can be classified into two types which is electrical motor and
electrical generator. Electrical motor is a machine that convert electrical energy into
mechanical energy. In this machine, a force is induced in a conductor that has a current
going through it and placed in a magnetic field. The other one is electrical generator that
converts mechanical energy into electrical energy. For the generator, an EMF(voltage) is
induced in a conductor if it moves through a magnetic field. This machine can be
classified further into two types which is AC machine and DC machine. In this project,
we are focusing on the DC machine. Hence, it also can be called as DC motor or DC

generator.



Figure 2.1: Cross section of DC Motor
Figure 2.1 shows important parts inside the DC Motor. There are several important
components inside the motor. The components are rotor, stator, winding, air gap, brushes,

and commutator.

2.1.1 Rotor

Figure 2.2: Rotor



Figure 2.2 shows a rotor inside electrical motor. Rotor is the moving part
inside electric motor which will turn shaft to convey the mechanical power. The
rotor generally has conductors laid into it which convey currents that interface with
the magnetic field of the stator to produce the force that will turn the shaft.
Notwithstanding, a few rotors convey permanent magnets, while the stator holds

the conductors.

2.1.2 Stator

Figure 2.3: Stator

Figure 2.3 shows stator inside electrical motor. A stator is a stationary
component of the motor's electromagnetic circuit and ordinarily comprises of
either permanent magnets or windings. The stator core are comprised of numerous
thin metal sheets, also known as lamination. The lamination are utilized to lessen

energy losses that would come about if a solid core were utilized.





