PHOTOVOLTAIC AND LED COMBINATION FOR RECYCLE
WASTE OF LIGHT ENERGY

This thesis is presented in partial fulfillment for the award of the Bachelor of
Electrical Engineering (Hons.) Universiti Teknologi MARA.

MOHD FADHILLULLAH BIN ABDULLAH
1 Faculty of Electrical Engineering

i1 MARA University of Technology

40450 Shah Alam, Selangor.

’u




ACKNOWLEDGEMENT

Many people contributed to these final year project. I would like to thank all lecturer
especially my supervisor Dr. Muhammad Nabil Hidayat who put the effort to support
me finish this research. The guide and support that he gave truly help the progression
and smoothness of my research.

My grateful thanks also go to all member in CIDET group at the same time during
discussions were held to share knowledge each other.

Great deals appreciated go to the staff of Green Energy Research Centre (GERC) and
high voltage laboratory. Majority of my experiment was doing at GERC laboratory.
All staff of GERC laboratory gives me a lot of help which concern about the
equipment that I had used and give me comfortable place to do my experiment. I also
uses high voltage lab that which is the main headquarters for CIDET. My thank also
contribute to my faculty, Faculty of electrical engineering (FKE)

Last but not least I would like to thank my friends especially those who work together
as one team under one supervisor are Mohamad Saiful Bin Mohd Yusup, Fadhli B
Abdull Patah, Nur Izzati Bt Abdul Aziz, Nuranisah Bt Mohamad and Raihan Bt Azlan
Sukhaizat.

Thank you.

iii



ABSTRACT

This report presents a proposal for an energy conservation system to be developed by
combination of two main devices. Those two main devices are LED (light emitting
diode) and PV module (photovoltaic). Since LED device is turn ON, light emitted to
surrounding. That light from LED that was emitted will lose in surrounding in term
other energy. What was concern in this project, why cannot turn that lose energy into
electrical energy. The aim of this project is to develop an energy conservation system
by which using light energy from light source that was emitted lose to surrounding
turn into electrical energy . That electrical energy produced will recycle to be used to
power up the light system. This combination system looks like a small standalone
photovoltaic systems with LED as load. The system uses battery that has two
functions as main source to light LED and as storage for photovoltaic system. The
energy sources drain by photovoltaic effect on two conditions. First condition the
energy gain from sun during daylight that capture by photovoltaic module. Second
condition the energy gain by extract waste of light energy to electrical energy from
LED light source. The designation involve of choosing the photovoltaic module type,
photovoltaic maximum power, photovoltaic system parameter, battery capacity,

charging and discharging rate of battery and controller and LED parameter.
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION

Today’s world, oil, coal, natural gas and other major energy facing the risk of
resource depletion, while also increasing environmental pressures, therefore,
environmental protection, energy conservation has become worldwide industries to
pursue. Solar energy is a clean, green energy, the semiconductor light-emitting diode
(LED) is an environmentally friendly, energy saving, high efficiency solid-state light

source.

In the past 100 years, lighting has gone through three major stages which
incandescent, fluorescent, HID lamps. Which is the first generation of incandescent
light, fluorescent light is the second-generation, and high-intensity gas discharge lamp
is the third-generation light sources (HID). Now in the lighting industry with a broad
vision of development of the LED light source is called the fourth-generation light
source. Novel semiconductor LED as light source with a long life, high luminous

efficiency, low power consumption, short startup time, solid structure and so on. [1]

1.1.1 The principle of solar photovoltaic

Solar photovoltaic power generation is dependent on the solar cell module, the
use of electronics properties of semiconductor materials, when the sunlight in

the semiconductor PN junction, PN junction barrier because the district had a



