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ABSTRACT

In our daily life, the energy consumption is always happen but the energy will be used
or change to other type of energy which may not be able to be used such as heat, sound and
etc. The principle of conservation energy states that energy may neither be created nor
destroyed. Energy sources used today cannot be renewed and most of these energy sources can
adversely affect the natural environment by causing the phenomenon of global climate change
from energy resource such as petroleum, natural gas and coal. Alternative ways to renewable
energy must be considering the Green Technology in preserving the natural environment and
saving natural resources. In this project, a normal table fan commonly used for domestic is
used as a medium to drive 12V DC Motor to produce electricity energy. This 12V DC Motor
acts as a generator that can generate electricity energy by using the drive rotation of the rear
table fan shaft. Also, gearing up system is included in this project to increase the speed of 12V
DC Motor. A Voltage Doubler circuit is equipped at the output 12V DC Motor that is function
to step up voltage in order to charge and stored to the 12V SLA rechargeable battery. The
output voltage from 12V rechargeable battery can be used for small application device which
is using 5V DC such as USB LED lamp and hand phone charger. The analysis for this project
is made to analyze the power consumption of table fan before and after modify. From the
obtained result, the power consumption of table fan is same before and after modify that is for
speed 1 and 2 the power consumption has use 20 Watt and for speed 3 use 30 Watt. The
objective of this project has been successfully achieved that is to develop a prototype that aims
to renewable energy using 12V DC Motor as a generator which is use rear shaft of table fan as
medium to drive 12V DC Motor. In this ways, renewable energy can be produce while using
the table fan at home and the option for a safe and environmentally compatible energy supply
because it is not increasing the power consumption and also considering about the Green

Technology.
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ABSTRAK

Dalam kehidupan seharian, penggunaan tenaga sentiasa berlaku tetapi tenaga yang
digunakan akan diguna semula atau ditukar kepada jenis tenaga lain yang mungkin tidak dapat
digunakan seperti haba, bunyi dan lain-lain. Prinsip pengabadian tenaga menyatakan bahawa
tenaga tidak boleh dicipta atau dimusnahkan. Sumber tenaga yang digunakan hari ini tidak
boleh diperbaharui dan kebanyakan sumber tenaga ini boleh menjejaskan alam sekitar dengan
menyebabkan fenomena perubahan iklim global iaitu daripada sumber tenaga seperti
petroleum, gas asli dan arang batu. Cara alternatif menghasilkan tenaga baru mestilah
mengambil kira Teknologi Hijau dalam memelihara alam sekitar dan juga menjimatkan
sumber asli. Dalam projek ini, biasanya kipas meja hanya digunakan untuk kegunaan
domestik, tetapi ianya boleh digunakan sebagai medium menggerakkan DC Motor 12V dalam
menghasilkan tenaga elektrik. DC Motor 12V bertindak sebagai penjana yang boleh
menghasilkan tenaga elektrik daripada putaran aci belakang kipas meja. Juga, sistem gear
menaik digunakan untuk meningkatkan kelajuan 12V DC Motor. Litar Voltage Doubler
dilengkapi pada keluaran 12V DC Motor yang berfungsi meningkatkan voltan bagi mengecas
dan menyimpan pada bateri boleh dicas semula 12V SLA. Keluaran voltan dari bateri boleh
dicas semula 12V SLA digunakan pada aplikasi peranti kecil yang menggunakan 5V DC
seperti lampu LED USB dan pengecas telefon bimbit. Analisis untuk projek ini dibuat untuk
menganalisis penggunaan kuasa kipas meja sebelum dan selepas ubahsuai. Daripada
keputusan yang diperolehi, penggunaan kuasa kipas meja adalah sama semasa sebelum dan
selepas ubahsuai iaitu penggunaan kuasa sebanyak 20 Watt pada kelajuan 1 dan 2, dan
menggunakan 30 Watt pada kelajuan 3. Objektif projek ini telah berjaya dicapai iaitu
membangunkan satu prototaip yang bertujuan untuk pembaharuan tenaga menggunakan 12V
DC Motor sebagai satu penjana yang mana menggunakan aci belakang kipas meja sebagai
medium untuk menggerakkan 12V DC Motor. Dengan cara ini, tenaga boleh diperbaharui
boleh dihasilkan semasa menggunakan kipas meja dirumah dan sebagai pilihan untuk bekalan
tenaga yang selamat dan sumber tenaga yang serasi dengan alam sekitar kerana ia tidak

meningkatkan penggunaan kuasa dan juga mengambil kira tentang Teknologi Hijau.

Universiti Teknikal Malaysia Melaka



CHAPTER

TABLE OF CONTENTS

TITLE
ACKNOWLEDGEMENT
ABSTRACT

ABSTRAK

TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATION
LIST OF APPENDICES

INTRODUCTION
BACKGROUND
PROBLEM STATEMENT
OBJECTIVE

PROJECT SCOPE AND LIMITATION

LITERATURE REVIEW

2.1 Introduction

2.2 Renewable Energy Method
2.2.1 Solar Energy
2.2.2 Hydropower
2.2.3 Wind Energy

2.3 Generator

2.3.1 Mini DC Generator Possible Uses

2.4 Gear

Universiti Teknikal Malaysia Melaka

v

PAGE

ii
iii
iv
viii
ix
xiii

xiv

W W N =



CHAPTER TITLE PAGE

2.5  Voltage Doubler Circuit 21
2.5.1 555 Timer Integrated Circuit (IC) 22

3 METHODOLOGY 25
3.1 Introduction 25
3.2 Mechanical Part 26
3.2.1 DC Motor 26

3.2.2  Connector Design 29

3.2.3 DC Motor Holder Design 31

3.3 Electronic Part 32
3.3.1 Voltage Doubler Circuit 33

3.3.2 Voltage Divider Circuit 34

3.3.3 5V Voltage Regulator Circuit 35

34 Software Part 36
3.4.1 LCD Display with Microcontroller 36

3.4.2 Programming Flow Chart 39

3.5  Design of Experiments 40
3.5.1 Experiment 1 41

3.5.2 Experiment 2 42

3.5.3 Experiment 3 43

3.5.4 Experiment 4 45

3.5.5 Experiment 5 46

Universiti Teknikal Malaysia Melaka



CHAPTER

TITLE

RESULT

4.1
4.2

4.3

4.4

Introduction

Hardware Result

4.2.1
422
423
4.2.4
4.2.5
4.2.6

Connector Design

DC Motor Holder Design
Voltage Doubler Circuit
Voltage Divider Circuit

5V Voltage Regulator Circuit
Integrate Whole System

Software Result

4.3.1

Simulation Result

Design of Experiments Result and Analysis

4.4.1
4.4.2
443
4.44
4.4.5
4.4.6
4.4.7

Experiment 1

Experiment 2

Experiment 3

Experiment 4

Experiment 5

Comparison Output for Power Consumption
Comparison Output for Voltage and

Current Hardware

ANALYSIS AND DISCUSSION

5.1
5.2
53
54
54

Introduction

Connector Design Analysis

Power Consumption Analysis

Conversion Energy

Voltage Output Analysis

Universiti Teknikal Malaysia Melaka

vi

PAGE

48
48
48
48
51
52
53
53
54
56
56
57
57
59
61
64
67
69

70

72
72
72
73
73
74



CHAPTER

TITLE
CONCLUSION AND RECOMMENDATION
6.1 Conclusion

6.2 Recommendation

REFERENCE
APPENDICES

(©) Universiti Teknikal Malaysia Melaka

vii

PAGE

75
75
76

78
80



TABLE

2.1
2.2
2.3
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.1
4.2
4.3
4.4
4.5
4.6

LIST OF TABLES

TITLE

Summary of measured valued

Parameter of Hydro Home System

TEP generator specification

Comparison of two types 12V DC Motor
Expected result for three connector design
LCD function and connection for pin

I/O ports for PIC16F877A

Experiment 1 result

Experiment 2 result

Experiment 3 result

Experiment 4 result

Experiment 5 result

Comparison between expected and actual result

Experiment 1 obtained result
Experiment 2 obtained result
Experiment 3 obtained result
Experiment 4 obtained result

Experiment 5 obtained result

Universiti Teknikal Malaysia Melaka

PAGE

12
18
28
29
37
38
41
43
44
46
47
49
57
59
61
64
67

viii



FIGURE

1.1
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20

LIST OF FIGURES

TITLE

Electricity Consumption in Malaysia
Solar energy principle

A photovoltaic device

The OLED panel emitting white light on the solar cell

1-V characteristics of reference solar cell unit

with the illumination of the large-area OLED

panel for different distance of solar cell unit and OLED

Hydropower plant

Pico Hydro Power System

Hydro Home System (HHS)

Principle of water current turbine system
World renewable energy generation in 2010
Wind Energy Installed in the world
Components of wind turbine

Wave power

Tidal Power

Generator concept

Bicycle generator

Emergency generator for lighting

Battery alternative using Mini DC generator
Gear ratio concept

A Gearbox for TEP generator

The Actual Pinout for 555 Timer IC

Universiti Teknikal Malaysia Melaka

PAGE

0 9 N NN

11
12
13
13
15
15
16
16
17
18
19
20
21
21
22

X



FIGURE

2.21
2.22
2.23
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25

TITLE

Voltage Doubler Circuit

Astable circuit

Waveforms of Astable Operation

Project methodology overview

Mechanical part development process diagram
Model RF-550PC-7527

Model RF-370CA-15370

First connector design

Second connector design

Third connector design

First DC Motor holder design

Second DC Motor holder design

Electronic part development process diagram
Voltage Doubler circuit schematic diagram
Voltage Doubler circuit connection diagram
Voltage Divider circuit schematic diagram

Voltage Divider circuit connection diagram

5V Voltage Regulator circuit schematic diagram
5V Voltage Regulator circuit connection diagram

Connection from rechargeable battery to LCD display diagram

LCD hardware connection for 4-bit schematic
LCD 8x2 display with SK40C

Program flow chart

FLUKE Power Quality Analyzer

Experiment 1 setup

Experiment 3 setup

Experiment 4 setup

Experiment 5 setup

Universiti Teknikal Malaysia Melaka

PAGE

22
23
24
25
26
27
27
30
30
30
31
32
32
33
33
34
34
35
35

37
38
39
40
41
44
45
47



FIGURE TITLE PAGE

4.1 Rear shaft table fan before modify 49
4.2 Actual first connector design 50
4.3 Actual second connector design 50
4.4 Actual third connector design 50
4.5 Actual first DC Motor holder design 51
4.6 Actual second DC Motor holder design 52
4.7 Voltage Doubler circuit on PCB layouts 52
4.8 Voltage Divider circuit on PCB layouts 53
4.9 5V Voltage Regulator circuit on PCB layouts 53
4.10 Connection diagram for all circuits 54
4.11 Casing that consist all circuit 55
4.12 Actual project prototype 55
4.13 Simulation for rechargeable battery and LCD display 56
4.14 Graph of power consumption table fan before modified and

after attach with hardware vs. time 58
4.15 Graph of power consumption at different speeds vs. time 60
4.16 Graph of voltage output directly connected with 12V DC Motor

vs. time 63
4.17 Graph of current output directly connected with 12V DC Motor

vs. time 63
4.18 Graph voltage output from 12V DC Motor at different speeds after

attach with hardware vs. time 65
4.19 Graph current output from 12V DC Motor at different speeds after

attach with hardware vs. time 66
4.20 Graph voltage output from Voltage Doubler circuit at different

speeds after attach with hardware vs. time 68
4.21 Graph current output from Voltage Doubler circuit at different

speeds after attach with hardware vs. time 68

Universiti Teknikal Malaysia Melaka



FIGURE

4.22

423
4.24

TITLE

Graph of power consumption before modified and after
attached with hardware vs. time
Graph of voltage at different output vs. time

Graph of current at different output vs. time

© Universiti Teknikal Malaysia Melaka

PAGE

69
70
71

Xii



OLED
PV
DC
AC
HHS
TEP
IC
PCB
CAD
USB

LIST OF ABBREVIATIONS

Organic light-emitted diodes
Photovoltaic

Direct current

Alternating current

Hydro Home System

Technology Enhancement Programme
Integrated circuit

Printed circuit board

Computer-aided design

Universal Serial Bus

(©) Universiti Teknikal Malaysia Melaka

Xiii



X1V

LIST OF APPENDICES

APPENDIX TITLE PAGE
A Turn It In Result 80
B Gantt-Chart of Development of a Power Recycling 81

Prototype for Renewable Energy using DC Motor Application for
PSM 1

C Gantt-Chart of Development of a Power Recycling 82
Prototype for Renewable Energy using DC Motor Application for

PSM 2
D Objective Tree of Project 83
LCD Display with Microcontroller Program 84
F Power Consumption Table Fan Before Modified and 85
After Attach with Hardware (Watt)
G Power Consumption at Different Speed (Watt) 87
H Output From Connected Directly with 12V DC Motor 90
I Output From 12V DC Motor at Different Speed 96
After Attach with Hardware
J Output From Voltage Doubler Circuit at Different Speed 102

After Attach with Hardware
K Project Development Flow Chart Process 105

Universiti Teknikal Malaysia Melaka



CHAPTER 1

INTRODUCTION

1.1 Background

Energy consumption is an important part of life today because without the power a
work cannot be done. The energy used today will be lost or waste without renewable energy or
power recycle back. In reality, energy use has always had a noticeable impact on the
environment. Overconsumption of energy is the main trigger for the global warming that is
now threatening to cause devastation in many areas of the world. Each year, electricity
consumption in Malaysia is always increasing. The effect of increasing the power

consumption will contribute to the global warming.

Green Technology is the development and application some products or equipment to
conserve the natural environment and resources, which is minimize and reduces the negative

impact of human activities.
This project will be designed for renewable energy or recycle power to avoid waste of

energy from lost. Also, this project consider regarding the Green Technology without

polluting the environment.
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Electricity - consumption (billion kWh)

100

gs

76

64

40
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

Country | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Malaysia [53.42|54.87(58.59|63.48| 684 | 68.4|7363|72.71]|95.98|95.98(99.25| 93.8

Figure 1.1 : Electricity Consumption in Malaysia [1].

1.2 Problem Statement

1. Inthe future, energy resources will be depleted over time such as petroleum,
natural gas and coal.

2. Energy often occurs in daily life, where the energy always used but it is not
transformed to the other types of energy to renew it.

3. Normal energy resources could produce Carbon Dioxide emissions into the air

which causes the phenomenon of global climate change.
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1.3

1.4

Objective

To develop a prototype that aims to renewable energy using the 12V DC Motor as a
generator which is use rear shaft of table fan as a medium to drive the 12V DC Motor.

To analyze the power consumption of table fan before and after install with hardware.

Project Scope and Limitation

The prototype uses the rear shaft of table fan as a medium to drive 12V DC Motor as a
generator.

The prototype use the connector to connected with 12V DC Motor.

The prototype is attached with gearing up system to increase the speed for generating
electricity.

The 12V DC Motor can produce electricity when table fan rotates.

The output from prototype will be charge the rechargeable battery and it output will be

used for low power applications that using 5V to operating.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Traditionally, many people are not aware of the importance of renewable energy and
some of them still don nott care about the renewable energy. The government is encouraging
to maximize the use of renewable energy in power generation. This is because the government

are desire to expand the development of the renewable energy.

Renewable energy is intended to replace the raw materials used in the present. The
supplies of fossil energies, such as oil, natural gas and coal, are limited. They will be depleted
within a few decades and then cease to exist. Renewable energies are also referred to as
‘regenerative’ or ‘alternative’ energies. Other renewable energies include wind power,

biomass, the natural heat or the earth and solar energy [2].

The development of renewable energy sources is important for the future of the
country and health of the environment. The existence of the renewable energy is caused by
energy resources use today will be reduced or deplete. Several of the traditional sources of
energy, such as fossil fuels, are being depleted at faster rates. Technologies required to harness
other, less traditional sources, such as renewable energy, have not kept pace with the rising

demands of developed and more significantly developing countries [3].
Global climate change is one of cause the existing of renewable energy. Conversely,

global climate change, believed to correlate to the accumulation of greenhouse gases in the

atmosphere, poses an even more urgent and demanding set of questions. These are related to
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