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ABSTRAK

FTK pada masa kini, FTK menekankan kepentingan kecekapan tenaga adalah
penting untuk mengurangkan kos elektrik dan menguruskan penggunaan elektrik
dengan cekap. Dalam kajian ini, faktor penggunaan tenaga akan dianalisis di Kilang
2, FTK UTeM. Beberapa faktor akan dibincangkan yang mempengaruhi penggunaan
tenaga. Kemudian, data akan dikumpulkan dan hubungan antara faktor yang
mempengaruhi pengunaan tenaga dan trend tenaga disiasat dengan menggunakan
analisis statistik. Daripada data juga trend tenaga dapat ditunjukkan untuk
penggunaan tenaga di Kilang 2, FTK UTeM. Proses Pertama, jurnal dalam talian
akan digunakan untuk menentukan faktor yang paling mempengaruhi
mempengaruhi penggunaan tenaga. Dari jurnal dalam talian, beberapa faktor boleh
disenaraikan. Selepas itu, trend tenaga boleh dihasilkan selepas data dianalisis.
Kemudian, hubungan antara trend tenaga dan faktor yang mempengaruhi
penggunaan tenaga boleh disiasat. Dalam kaedah penyelidikan, beberapa kaedah
akan digunakan seperti bahan bacaan dari jurnal dalam talian, pengumpulan data,
dan pengiraan teori menggunakan kaedah statistik. Dari kaedah ini, data boleh
dianalisis dan faktor yang paling mempengaruhi mempengaruhi trend tenaga boleh
dikaitkan dengan Kilang 2. Oleh itu, kajian ini dijalankan untuk memberi

pengurusan FTK tentang pengurusan tenaga di Kilang 2.



ABSTRACT

FTK nowadays emphasize the energy efficiency is important to reduce the cost of
electricity and manage the use of electricity efficiently. In this research, the factors
of energy consumption are analyzed at Factory 2, FTK UTeM. Some factors are
studied for the most influenced affecting the energy consumption. Then, the data are
gathered to be investigated the relationship between energy trends and the factor
affecting the energy consumption and calculate using statistical analysis. Then the
energy trends are developed base from the data gathered. Firstly, online journal are
used to determine the most influenced factor affecting the energy consumption.
From the online journal, some factor can be listed down. After that, the energy trend
can be developed after the data is analyzed. Then, the relationship between energy
trends and factor affecting energy consumption can be investigated. In research
method, some method are use such as reading material from the online journal, data
gathering, and theoretical calculation using statistical method. From this method, the
data are being analyzed and the most influenced factor affecting the energy trend can
be related to the Factory 2. Therefore, this research is conducted to give the FTK

management about the energy management at Factory 2.
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CHAPTER 1
INTRODUCTION

1.0 Introduction

This section explains the project background, objectives, scope, and problem
statement and project significant. In this research, the factor of energy consumption
will be analyzed at Factory 2, FTK UTeM. Some factor will be discuss that affecting
the energy consumption. Then, the data will be gathered and calculate using
statistical analysis. From the data also the energy trends can be shown for energy

consumption at Factory 2, FTK UTeM.

Figure 1.0: The View of Factory 2, Faculty of Engineering Technology, UTeM



1.1 Background

FTK nowadays emphasize the energy efficiency is important to reduce the
cost of electricity and manage the use of electricity efficiently. But, FTK facilities
now have 3 factories open for the student to use in laboratories session and class
session. Each factory have to maintain it energy use for lighting system, air
conditioner , LCD , and machine at the peak period when there are classes being

held there. Therefore, this bring a high energy consume and high electricity bill.

Therefore, these researches are conducted to know which factor affects the
energy consumption and its energy trends using statistical method. Statistical
method are used to shown the energy consume per day for the period of 60 days
from Monday to Friday. Through this method, it’s much easier to determine the
factor affecting the energy use. More than that, throughout this analysis, the energy
trends in Factory 2, FTK also can be shown. Lastly, these researches also investigate
whether there are relationship between energy trends and factor affecting energy

used in FTK.

1.2 Problem statement

Nowadays, FTK has expanded its area in large scale due to increasing
student intake and a new course has been introduced. This includes new equipment
and machine that has put inside the laboratories for FTK student to use. This new

equipment and machine will now also include in FTK billing for its energy usage.

This new installation of equipment and machine will not be turn off in the
peak period because there are class and laboratories being held there, added with the

other laboratories that also held in the same place. This energy consumption



increase will result in higher bill electricity and this energy consumption come with

some factor affecting it.

Other than that, the average outside temperature at FTK is in the range of
29°C-31°C. This temperature will cause humidity to form inside the Factory 2, FTK
facilities that causes machine to use more energy to start on when in use. In Factory
2, FTK UTeM, the machine that put inside in laboratories will not be in constant use
unless there are classes held in there. Therefore the machine will be turn off until
there are laboratories session held there. When the machines are turn on, the
machine will have to consume a lot of energy to start. After the machine turn on, it
will losses some energy due to the heat released. This heat released resulting on

higher energy used.

1.3 Objective

The objectives of this research are :

1) To study the most influenced factor affecting the energy consumption
in Factory 2, FTK

2) To investigate the relationship between energy trends and factor
affecting the consumption of energy in Factory 2, FTK

3) To developed the energy trends in FTK

14 Scope

This research are conducted to know the factor affecting energy
consumptions and the energy trends in Factory 2, Faculty of engineering
Technology(FTK) UTeM using statistical method. For this research to be conducted,
statistical method is being used as the main analysis and Minitab software as the

graphic output. This research are divided into 3 phase; first phase is to determine the



factor affecting the energy consumption in Factory 2 FTK, some few factor will be
listed and the most influenced factor will be used for the analysis part. Second phase
is using the kilowatt hour meter reading to analyze the data to develop the energy
trends, and the third phase is to analyze further using statistical analysis and Minitab
software to investigate the relationship between energy trends and the factor

affecting the consumption of energy in Factory 2, FTK.

For phase one, collecting data from the kilowatt hour meter at the meter and
billing section at Factory 2, FTK. Besides that, the data related to the factor affecting
the energy consumption will also be collected, such as temperature, lighting used,
and equipment used. The kilowatt hour meter data collection will be taken on
Monday to Friday for a period of 60 days. After that, the temperature data will be
taken every 1 times also from the period of time 60 days Monday to Friday. These
data collections are taken to study the most influenced factor in Factory 2, FTK.
More than that, this data collection are taken to compare either each readings of

electricity is high or low.

For phase two, the data will be analyzed using statistical trend analysis. The
trend line will explain the energy trends in Factory 2, FTK whether it is positive or
negative. These trend lines will be used to develop the energy trend and will be used

to compare with the factor affecting the energy consumption.

For the third phase, the data will be further analyze using statistical analysis
and Minitab software to investigate the relationship between energy trends and the
factor affecting the consumption of energy. This research can be explained through
this analysis because of its energy consumption percentage that can be shown using
Minitab software whether the energy consumption are constant or increase during

the period of 60 days.

Lastly, throughout this research, we can know the factor affecting energy
consumption and energy trends in Factory 2, FTK with graphically result. As FTK
expanding its area, the energy use will also increase due to increasing of occupant,

student, the weather and new machine or equipment. More than that, the lighting



systems that are always turned on will also consume some energy that also affecting

the energy consumption.

1.5  Research Significant

In research significant, analysis of energy consumption and energy trends in
FTK UTeM are the main purpose for this research. This research will analyze the
energy consumption in Factory 2, FTK by reading the kilowatt hour meter as the
primary sources for gathering data. The data will then be analyzed using statistics
method and regression line. Then, after finishing the calculation, the data will be
further analyze using Minitab software to observe the factor that consuming energy.
Online journal will also be used in this research as the secondary sources for this
analysis. This research give advantage to FTK UTeM management as this research
can give a better view on energy consumption based on the result gathered. Further,

the methodology introduced in this paper can give a better view for this research.



CHAPTER 2
LITERATURE REVIEW

2.0 Introduction

In this chapter, it provides the discussion about the factor affecting energy
consumption and energy trends. This also includes the statistical result taken from
the selected journal. Besides that, some other factor that affecting the energy
consumption can be discuss and further conclusion can be made base on this

chapter.

2.1 Factor affecting energy consumption

2.1.1 Energy consumption awareness

The most general source of energy consumption are energy consume
awareness. To understand the effect of awareness on electricity consumption,
different behaviors are defined. Based on online journal, cooling behaviour
was defined which where the occupant’s behaviour, habits of usage and

awareness towards using air conditioning and fan. In this part several items



related to the cooling behavior were defined and the amount of usage of each
class once they were present and laboratories and their behavior towards
cooling system once they leave the room (Nehza et al.,, 2014). More than
that, ventilation behaviour where in this part, the amount of natural
ventilation used by the occupants was evaluated. The possibility of the
windows and doors being open to let the fresh air in was also investigated in
this part which Malaysia having a hot humid climate makes it inevitable for
most people to use air conditioning during the hot hours of the day (Nehza et
al., 2014). However it can become a habit using air conditioning the whole
day even if the occupants present or not. After that was the lighting behavior
part, which the behavior of most respondents towards the usage of lighting
equipments and their awareness towards that once they leave their classes or
laboratories. Other than that was the appliance behavior which is the
awareness of the person towards the usage of some electrical appliances such
as hand phone charging, laboratories equipment, laptop, computer, etc and
making sure it is off before leaving the room used (Nehza et al., 2014).
Which in FTK UTeM cases, all the cases of energy awareness stated above
exists. At the laboratories and the hallway, air conditioner and lighting was
turned on from working hour even if there are occupants present or not.
More than that, the computer power supply at laboratories sometimes

forgotten been turned off by the person that used it.

Unstandardized Coefficients  Standardized Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) 4.629 1.022 4528 .000
Lighting behavier -471 175 -294 -2692 008
Cooling behavior  -.370 188 =315 -3.032 003
Appliance behavior -252 131 -.190 -1.925 050
Ventilation behavior-.250 104 -232 -2.401 180
Environmental 154 125 119 1.230 222

friendly behavior

Figure 2.1(a): Behavioral Coefficient (Nehzat et al., 2014)



2.1.2 Power Factor

Power Factor was a parameter used on electrical power to measure on
how efficiently energy was consumed. At Malaysia, the power factor range
was from 0.85 to 0.9. For customer that used 33kV below, the value of the
power factor should be maintained at 0.85. For customer that used 132kV
above, the value of the power factor should be maintained at 0.9. This was
enforced by Tenaga Nasional Berhad (TNB). From the TNB handbook
Electricity Supply Application Handbook (2007), upon reaching below the
power factor stated, certain surcharge will be given to the customer based on
the tariff used by the customer. The most ideal power factor was unity or 1.
Unfortunately on real situation, highly inductive loads to 0.7 or less
induction reduced the Power Factor caused by equipments such as electric
motors, induction motor, power transformers, fluorescent lighting ballasts,
welding sets, and induction furnace. Low power factor will caused a high
energy consume that come with higher bill due to surcharge and energy loss.
Based from online journal, a study on electric energy usage at the residential
area, capacitive power factor correction (PFC) was applied to electric circuits
as a means of minimizing the inductive component of the current and by that
minimizing the losses in the supply. Charging of Reactive power can be
made significantly smaller by using the Power Factor Correction Capacitors
which was a widely recognized method of minimizing an electrical load and
minimizing wasted energy, improving the efficiency of a plant and reducing
the electricity bill. It was not always necessary to reach a power factor of 1

(Asmarashid et al., 2007).



2.1.3 Number of Occupants

For energy to be used, it must have a purpose. Based on online
journal, stated that the number of occupants was a factor that influence
energy consume at their present time. The present time stated was from 9am
to 6pm or in other meaning peak-period (Chris et al., 2006). At FTK UTeM,
this 1is the time that student, worker, lecturer etc present at. During this period
of time, much electrical equipment is being use either for working and
classes such as computer, electrical motor, projector etc to ensure the
learning and teaching process is going smoothly. As FTK students are
increasing, the electricity use are become more higher each year. But during
the mid semester break, semester break and public holiday, the energy

consumption are lesser because the occupants become lesser.

2.1.4 Temperature

Malaysia is part of the south-east Asian where the climate is normally
hot-humid all year. In order to cope with this climatic condition, normal
Malaysia house that in rural areas usually seen with lightweight material
such as wood and thatch in order to fully use the natural ventilation. But in
urban area, concrete and brick house are widely constructed that mainly
don’t use the natural ventilation (Kubota et al., 2009). According to national
census (Department of Statistics, 2000), about 85% of the existing urban

house are brick or cement or plank houses. These brick modern house



