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ABSTRACT

Renewable energy is useful energy that is collected from renewable resources, which are
naturally replenished on a human timescale, including carbon neutral sources like sunlight,
wind, rain, tides, waves, and geothermal heat.This type of energy source stands in contrast
to fossil fuels, which are being used far more quickly than they are being replenished.
Although most renewable energy is sustainable energy, some is not, for example some
biomass is unsustainable. Renewable energy often provides energy in four important areas:
electricity generation, air and water heating/cooling, transportation, and rural (off-grid)
energy services. This energy as a daily life source. But it no same for the others country
because of the position at the earth. Difference country will be produce the difference
renewable energy such as Belanda more to wind turbine energy, Japan more to solar energy.
Other than that, some of things can get the source of energy like kinetic energy can transfer
to electrical energy or some waste things can produce the electrical energy. Like weak
battery, its just weak battery and its has some volts of power to supply out but it can’t support
to electronic devices. So for this situation, it can be more things while can give or supply the
electrical energy.

The journal also welcomes papers on other related subjects as such subjects lie within
Renewable Energy's wider multidisciplinary scope. However, it should be noted that
documents are only available if they deal with electricity generation and if the power is
produced renewable or sustainable. For example, without measuring the energy that this new
material will convert, a paper on the development and characterisation of the material for
renewable energy is out of scope.

Renewable Energy accepts and reviews original research papers (the latter by invitation of
theEditor-in-Chief only). Interested review authors need to send the review outline to the

editorin-chief together with a short resume of the main writer before the paper is submitted.



ABSTRAK

Tenaga yang boleh diperbaharui adalah tenaga berguna yang dikumpulkan dari sumber
yang boleh diperbaharui, yang secara semula jadi diisi semula pada skala waktu manusia,
termasuk sumber karbon yang neutral seperti cahaya matahari, angin, hujan, air pasang,
gelombang, dan panas bumi. Sumber tenaga jenis ini berbeza dengan fosil bahan bakar,
yang digunakan lebih cepat daripada yang diisi semula. Walaupun kebanyakan tenaga
boleh diperbaharui adalah tenaga lestari, ada yang tidak, contohnya sebilangan biomas
tidak berkelanjutan. Tenaga boleh diperbaharui sering memberikan tenaga dalam empat
bidang penting: penjanaan elektrik, pemanasan / penyejukan udara dan air, pengangkutan,
dan perkhidmatan tenaga luar bandar (luar talian). Tenaga ini sebagai sumber kehidupan
seharian. Tetapi tidak sama dengan negara lain kerana kedudukan di bumi. Perbezaan
negara akan menghasilkan perbezaan tenaga yang dapat diperbaharui seperti Belanda
lebih banyak untuk tenaga turbin angin, Jepun lebih banyak untuk tenaga suria. Selain
daripada itu, beberapa perkara boleh mendapatkan sumber tenaga seperti tenaga kinetik
dapat berpindah ke tenaga elektrik atau beberapa bahan buangan dapat menghasilkan
tenaga elektrik. Seperti bateri lemah, baterinya lemah dan mempunyai kuasa voltan untuk
dibekalkan tetapi tidak dapat menyokong peranti elektronik. Jadi untuk keadaan ini, boleh
menjadi lebih banyak perkara yang dapat memberi atau membekalkan tenaga elektrik.
Jurnal ini juga mengalu-alukan makalah mengenai mata pelajaran lain yang berkaitan
kerana mata pelajaran tersebut berada dalam skop multidisiplin Tenaga Diperbaharui
yang lebih luas. Walau bagaimanapun, perlu diingat bahawa dokumen hanya tersedia jika
berkaitan dengan penjanaan elektrik dan jika kuasa itu dihasilkan boleh diperbaharui atau
berkelanjutan. Sebagai contoh, tanpa mengukur tenaga yang akan ditukarkan oleh bahan
baru ini, kertas mengenai pengembangan dan pencirian bahan untuk tenaga yang boleh
diperbaharui adalah di luar ruang lingkup.

Tenaga Diperbaharui menerima dan mengkaji kertas penyelidikan asli (yang terakhir
hanya dengan jemputan Ketua Pengarang sahaja). Penulis ulasan yang berminat perlu
menghantar garis besar ulasan kepada ketua pengarang bersama dengan resume ringkas

penulis utama sebelum makalah dihantar.



ACKNOWLEDGEMENTS

Alhamdulillah. Thank you to Allah SWT for providing me with the chance to
accomplish this Final Year Project, which is titled Energy Harvesting Of Weak Battery
Power Using The Joule Thief Concept. | would like to express my heartfelt appreciation to
my supervisor, Encik Mohd Razali bin Mohamad Sapiee for providing me with the
opportunity to conduct research and invaluable guidance throughout this process. His
energy, vision, genuineness, and determination have all left an indelible impression on me.
He taught me the approach for conducting the study and presenting the findings as simply
as possible. Working and studying under his supervision was a wonderful honour and
honour. | am deeply appreciative for all he has provided for me. I'd also like to express my
gratitude to him for his friendship, understanding, and wonderful sense of humour.

| am eternally thankful to my parents for their love, prayers, concern, and sacrifices
in teaching and preparing me for the future. | am extremely grateful to my brother and sister
for their love, understanding, prayers, and ongoing support in completing this research
project. My heartfelt gratitude goes to my friend for unwavering commitment to completing
my project successfully.

Last but not least, I'd want to express my gratitude to the Universiti Teknikal
Malaysia Melaka (Utem) and Faculty of Engineering Technology Electric and Electronic
(FTKEE), my preview PA, Madam Noraina and my new PA, Madam Kamilah for their
dedication and collaboration during my Final Year Project.

Finally, I'd want to express my gratitude to everyone who helped me accomplish the
research work, whether directly or indirectly.



TABLE OF CONTENTS

DECLARATION
APPROVAL
DEDICATIONS
ABSTRACT

ABSTRAK
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS
LIST OF APPENDICES

CHAPTER 1 INTRODUCTION
1.1 Background

1.2 Problem Statement

1.3 Project Objective

1.4 Scope of Project

CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

2.2 The source and the concept of circuit

2.3 Cross referencing Tables, Figures and Formulas
2.4 Electric Effect

2.5 Citations and References

2.6 Summary

CHAPTER 3 METHODOLOGY
3.1 Introduction
3.2 Methodology

3.1.1 Experimental setup

3.1.2 Joule Thief Circuit Configuration
3.3 Hardware Implementation
34 Limitation Of Proposed Methodology
3.5 Summary

PAGE



CHAPTER 4
4.1 Introduction

RESULTS AND DISCUSSIONS

4.2 Results and Analysis

4.3 Summary

CHAPTERS
51 Conclusion

REFERENCES
APPENDICES

CONCLUSION AND RECOMMENDATIONS

29
29
30
38

39
39

41
43



TABLE

Table 2.1 Characteristics Battery
Table 2.2 Type of Battery

Table 2.3 Effected Source

Table 3.1 Hardware

Table 4.1 Collected Battery
Table 4.2 Data Wind Turbine

Table 4.3 Data Solar Panel

LIST OF TABLES

TITLE

PAGE

12
13
18
25
33
33
33


file:///C:/Users/Ezan%20Alia/Downloads/Template%20of%20FTKEE%20BDP2%20Report_v2_29SEPT2021_Harvard.docx%23_Toc92607204

LIST OF FIGURES

FIGURE TITLE
Figure 2.1 Triple A Battery

Figure 2.2 9V Battery

Figure 2.3 Solar

Figure 2.4 Motor For Wind Turbin

Figure 2.5 Joule Thief Circuit

Figure 2.6 Joule Thief Circuit

Figure 2.7 Data collector

Figure 2.8 Data from graft

PAGE

12
13
14
15
15
16
17

17

Figure 3.1 Flowchart project for the Energy Harvesting Of Weak Battery Power Using The

Joule Thief Concept
Figure 3.2 Block Diagram
Figure 3.3 7805 Voltage Regulator
Figure 3.4 Configuration Systems
Figure 3.5 Voltage Regulator Configuration
Figure 4.1 Input source
Figure 4.2 Joule Thief Circuit
Figure 4.3 Value Voltage Increase
Figure 4.4 The System Of The Project
Figure 4.5 Simulation Of This System
Figure 4.6 Flow Chart system
Figure 4.7 The Input
Figure 4.8 Example Battery Have Balance Energy

Figure 4.9 Example Battery Does Not Have Balance Energy

21
22
23
24
26
30
30
31
31
31
32
32
35
36


file:///C:/Users/Ezan%20Alia/Desktop/Draft%20Report%20BDP%202%20(Imran_Beey).docx%23_Toc92763091
file:///C:/Users/Ezan%20Alia/Desktop/Draft%20Report%20BDP%202%20(Imran_Beey).docx%23_Toc92763094

Figure 4.10 Display Lcd
Figure 4.11 The Tested Output To The Electronic Devices
Figure 4.12 The Energy Storage Volts Vs The Output Volts

Figure 4.13 The Complete Hardware

36
37
37
38



-ro>

LIST OF SYMBOLS

Voltage angle
Time through inductor
Inductance

Current

Vi



IEC
ANSI
JIS
BMS
RF
LED
NPN
LCD

LIST OF ABBREVIATIONS

Voltage

Power
International Electrotecnhical Commision

Amerian National Standard Institude
Japan Institude Standard

Building Management System
Radio Frequency

Lighting Emitting Diode
Negative-Positive-Negative

Liquid Crystal Display

vii



LIST OF APPENDICES

APPENDIX TITLE PAGE
Appendix A Biodata And Limit Battery Die 43
Appendix B Coding And Gantt Chart 45

viii



CHAPTER 1

INTRODUCTION

1.1 Background

This system is a power distribution system consisting of the concept of a weak
battery fully discharged to avoid wastage or some consider it unusable. With this system the
wasted battery will be fully discharged and all remaining power distributed with the joule
thief concept circuit to a power storage tank, so when little by little energy can be distributed
then a group of power can be stored and this energy will be able to reduce the use of electrical
energy and only use this equipment to be applied to electrical devices such as telephone
charges. This system is very good impact and quality to the community because it is a

concept of recycling materials for reuse and can save electricity.

1.2 Problem Statement

Normally weak batteries are thrown away when they are no more able to power up
electrical device although they are still having some low energies. A device should be
developed so that the remaining energies can still be utilized by sucking the remaining
energies from the weak batteries and accumulated the energies in a power bank. The device
should also be able to harvest renewable energy from the surrounding. The accumulated

energy can be then be channeled and utilized to power low power electrical devices.

1.3 Project Objective

The main aim of this project is to discharging a weak battery or a discarded battery
but there is still residual energy to 100% empty of the battery, in addition to solar energy
and wind energy as generating can also to some extent produce energy even a little.

a) To design a circuit and project that can be usable for our society in used of

battery in daily life for 100% and fully discharge.



b) To implement a system using Arduino and joule thief circuit which can detect
the source energy, storage capacity and can absorb from all the types of
battery which the battery that had still balance.

c) To develop the system that give more benefit to the battery user that can fully

used and can apply the renewable energy for the system.

1.4 Scope of Project

The project's scope is as follows:
a) The project consists in generating new energies with low and discarded energies,
collecting this energy in a storehouse and generating electricity for electricity.
b) The device can also display energy status information via the Arduino LCD
display.
c) The project also supports the production of small electric power from a small
solar panel and a small windmill.

d) The function Arduino is to display the energy tank capacity.

10



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

In this day and age, the use of electrical energy is a daily use and as another term is
a very important use. In this modern era, there are too many concepts, systems and tools that
can be applied in various forms or inventions to produce electricity. Other than renewable
energy sources or non -renewable energy buckets there are other types of energy that can be
converted to electrical energy such as from human movement can be converted to electrical
energy or from the frequency of sound can be converted to electrical energy. Here are many
ways to save electricity. In addition, the battery can also apply electrical energy to low
voltage electrical devices. Wasted batteries or weak batteries can also be recycled by
discharging and storing them in an energy storage tank, and the energy can be reused. The
amount of battery wasted is not small effective manner.

Batteries are a collection of one or more cells which produce the electron flow within
a circuit through their chemical reactions. Every battery consists of three basic components:
a (-) side, a cathode (+) side, and an electrolyte of some sort (a substance that chemically
reacts with the anode and cathode). The chemical reaction between the anode and the
electrolyte happens when a battery's anode and cathode are connected to the circuit. This
reaction causes electrons to flow back to the cathode through the circuit and into which
another chemical reaction occurs. The battery is unable to generate electricity if the material
in cathode or anode is consumed or cannot be used in the reaction. Your battery is "dead" at
this point. Batteries to be discarded after use are called primary batteries. Secondary batteries
are called which can be recharged. To optimize the utilization of the energy inside the
battery, a battery management system is used to minimize the risk of damage to the battery.
This is done through battery charging and discharging monitoring and control, combined

with working temperature. The function of a BMS can be separated into the tasks below.

11



RF power collection has a promising future to generate small quantities of electrical power
in wireless electronics systems to power partial circuits. This paper provides an overview
and progress on RF energy collection. A modified form is presented for the current CMOS
voltage duplication circuit to achieve an increase in output power of 160 percent compared
to traditional circuits at an input of 0 dBm. Practical results and simulations are also used to
study a schottky diode-based power harvesting system performance.

A joule thief is a small, affordable, and easy to build auto-oscillating voltage booster
typically used to drive small loads. This circuit is also called oscillator blocker, jelled ringer,
vampire torch. In a single-cell electric battery, it can utilize nearly every power, even below
the voltage, where other circuits regard the battery as fully discharged (or "dead"); therefore
the name implies the notion that the circuit is stolen by energy or "joules"” — the term 'joule
thief' is a jigsaw." The circuit is an unregulated voltage boost converter variant of the
obstruction oscillator at the cost of the higher current draw, the output voltage is increased
at the input, but the integrated (average) output current is reduced and luminosity is reduced.

2.2 The source and the concept of circuit

Figure 2.1 Triple A Battery

Table 2.1 Characteristics Battery

Chemistry # IEC name ANSI/NEDA name Nominal voltage (V) # | Typical capacity (mAh) # Typical capacity (Wh) # | Rechargeable #
Zinc—carbon | RO3 24D 1.5 540 0.81 No
Alkaline LRO3 244 15 860—1,200!%! 13-18 Some
Li-Fes, FRO3 24LF 1.5 1,200 1.8 No

NiMH 5 AAA 10.4mm 22.7mm | GP35AAAH 1.2 ~350!7] 0.42 Yes
Li-ion T, AAA 10180 37 ~100 0.4 Yes

Li-ion 2, AAA 10280 37 ~200 0.8 Yes

Li-ion AAA 10440 37 ~350 13 Yes

NiCd KRO3 24K 125 300-500 0.38-063 Yes

NilH HRO3 24H 1.25 600-1,250'%! 0.75-16 Yes

12



A standard sized dry-cell battery is a AAA or triple-A battery that is commonly
used in mobile, low-drain devices. The IEC designation is R03 and ANSI C18.1, 24 for an
old JIS norm, and UM-4 for another manufacturer and battery with zinc-carbon in this size.
Domestic standard designations which vary with cell chemistry. The American Ever Ready

Company first introduced this size in 1911.
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Figure 2.2 9V Battery

Table 2.2 Type of Battery

Type . IEC ~_ ANSINEDA ?ypical ca;ac:ty . Nominal voltages _
~ U name' 7 pamel' 7 in mAh ki -
Primary (disposable) | Alkaline 6LR61 1604A 550 9
6LP3146!12! | 1604A 550 ‘9
Zinc-carbon 6F22 1604D 400 9
Lithium ' 1604LC 1200 9
Rechargeable NiCd 6KR61 11604 120 72,84
NIMH 6HR61 7.2H5 ' 175-300 '72,84,96
Lithium polymer 520 7.4
Lithium-ion 620 7.4
Lithium iron phosphate 200-320 9.6

The 9V battery or 9V battery is a common battery size introduced for early transistor
radios. It has a rounded edge rectangular prism shape and a polarized snapshot connector on
top. Smoke sensors, gas sensors, clocks, walkie-talks, electric guitars and effects units
commonly use this type.

The 9-volt batteries format are commonly used in primary carbon zinc and alkaline
chemistry, primary lithium iron disulfide and nickel-cadmium, nickel-metal and lithium-ion
in rechargeable form. This format, once common, mercury-oxide batteries were not made in
many years because of their mercury content. NEDA 1604 and IEC 6F22 (for zinc carbon)

or MN1604 6LR61 are included in this format (for alkaline).
13



Figure 2.3 Solar

The solar panel is actually a solar (or photovoltaic) cell collection that can be used
as a photovoltaic effect to generate electricity. These cells are arranged on the surface of
solar panels in a grid-like pattern. It can therefore also be described as a set of photovoltaic
modules, mounted on a supporting structure. A photovoltaic (PV) module consists of 6 solar
cell packaged and connected assemblies. These panels are very hardy when it comes to wear
and tear. Wear out solar panels extremely slowly. In a year, its efficiency decreases by only
1 to 2 percent (at times, even lesser). Most solar panels are composed of crystalline solar
silicone cells. Installation of sun panels in households helps fight harmful greenhouse gas
emissions and thus contributes to reducing global warming. Solar panels are clean and do
not cause any form of pollution. They also reduce our dependence on (limited) fossil fuels
and traditional sources of power. Solar panels are currently being used in large-scale
electronic equipment such as calculators, which work as long as the sun is available. The
only major drawback of solar panels, however, is that they are very expensive. Solar panels

are also installed outside since sunlight is required to be charged.
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Figure 2.4 Motor For Wind Turbin

An electric motor is a device that turns electrical energy into mechanical power.
The interplay of the engine's magnetic field and the electric power in the wire winding leads
the majority of electric motors to generate force as torque delivered to the motor's shaft. As
electrical engines, direct current (DC) sources such as batteries or rectifiers, or alternating
current (AC) sources such as power grids, inverters, or electrical generators, can be
employed. Mechanically, an electric generator is identical to an electric motor, but it is

powered by reversed power flows that transform mechanical energy into electricity.

Figure 2.5 Joule Thief Circuit

This circuit is a modified "Joule Thief" circuit that was utilised in this project. A
Joule Thief is an autoscillating voltage enhancer. It converts a low-voltage steady signal into
a higher-voltage sequence of high-frequency pulses. This is a step-by-step tutorial for
making a rudimentary Joule Thief. At first, the transistor is turned off. A little quantity of
power is sent through the resistor and the first coil to the transistor base. Part of the collector-
emitter channel is open. Electricity may now flow through the second coil and the collector-
emitter channel of the transistor.
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