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ABSTRAK

Keselesaan terma adalah keadaan fikiran di mana menyatakan kepuasan dengan
persekitaran nya. la adalah satu aspek penting dalam proses reka bentuk bangunan di
mana manusia moden menghabiskan masa mereka di dalam bangunan.. Oleh kerana
keselesaan terma mempunyai peranan yang besar kepada penghuni , kajian ini
mensasarkan dalam menentukan tahap keselesaan terma di kalangan kakitangan di
pusat perpustakaan Universiti Teknikal Malaysia Melaka (UTeM ). Ini boleh
diperolehi dengan mengambil ukuran faktor yang boleh mempengaruhi keselesaan
terma iaitu suhu udara, suhu pancaran persekitaran, kelembapan, halaju udara,
penebatan pakaian, dan kadar metabolism. Persepi penghuni juga diambil kira
melalui soal selidik dan dihubung kaitkan dengan hasil ukuran parameter untuk
mengesan hubungannya dengan tahap keselesaan terma. Predicted Mean Vote
(PMV) dan Predicted Percentage Dissatisfied (PPD) yang telah dikira menggunakan
data factor keselesaan terma menunjukkan bahawa ia memenuhi standard yang
disyorkan oleh American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE).
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CHAPTER 1
INTRODUCTION

In this chapter, some related information about the thermal comfort is discussed as
the introduction for this research. In order to elaborate more ideas about this
research, the background of research, problem statements, objectives and also scope

and limitation of the research will also being explained in this chapter.

1.1 Background of research

The research is conducted to determine about the level of thermal comfort among the
workers in the Universiti Teknikal Malaysia Melaka (UTeM) library. The library is

situated at the UTeM’s main campus.

1.1.1 UTeM Library Background

Figure 1.1 below shows the UTeM’s library that is situated at the main campus. On
10 June 2001, the library started its operation at the Temporary Campus located in
Taman Tasik Utama, Ayer Keroh, Melaka then it was been relocated to the Industrial
Campus on 12 September 2005.Initially, this library could accommodate

approximately 400 users in area of 2,229 square meters.



FERP LI SS T A .A AN

Figure 1.1: Main library in UTeM

In 1 October 2007, a new branch library was built in the City Campus located at
Jalan Hang Tuah, Melaka. After two years been in operation, it then moved from
Industrial Campus to Main Campus in Durian Tunggal. This main library can be
filed about 500 users per time. It started the operation on September 2009. The
Industrial Campus Library was closed on 3 September 2009. This library has about
81,530 collection of printed source including e-books, journals and database. The
features of the existing facilities have been improved by the expansion of knowledge

resource for the research, teaching, and learning needs.

1.1.2 Thermal comfort importance in library

Thermal comfort is one of six key metrics within indoor environmental quality.
According to Nazanin et al (2008), each person has different physiological and
psychological factors. In economically developed countries, it is commonly
estimated that a person spend at least about 80% of their daily time in indoors. Thus,
it is important to maintain the quality of the indoor environment. The quality of the
indoor environment can have a large impact on comfort, health, and overall sense of
well-being. In order to maintain the quality of the indoor environment, it is important
to mechanically condition a buildings to provide constant, uniform, “comfortable”
environments (ASHRAE, 1997) .The Health & Safety Executive (HSE) (2005) has
assured that the “best that you can realistically hope to achieve is a thermal
environment that satisfies the majority of people in the workplace, or can be simply
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said as, ‘reasonable comfort’. The HSE also has assumes that reasonable limit for the
minimum number of people who should be thermally comfortable in an environment

of occupants should be 80%".

It is important for an educational building such as library to have a comfortable and
satisfying indoor environmental space. A staff perception of thermal comfort is
affected by air temperature within the space, air movement or velocity, humidity, the
clothing they worn, amount of physical work activity done in within their working
period, mean radiant temperature, such as the average temperature of the walls, floor
windows and many other factors (ASHRAE,1992). Thermal comfort in library
should be considered seriously because of the high occupant density in the building.
It will bring the negative influences to the not only to the staff but also the library
user especially students which spend most of their free time in. Poor indoor air
quality and thermal environment can causing occupants dissatisfaction and
discomfort, a reduction in work performance and a greater incidence of absenteeism
(HSE,2005). Poor conditions can also affect occupants health, causing some
physical symptoms or also known as sick-building syndromes such as headaches,

nose, throat, eye and skin irritation, nausea and drowsiness.

The assessment of thermal comfort has been done basically by referring to the
number indices and standards that has been published. Fanger's Predicted Mean Vote
(PMV) and Predicted Percentage Dissatisfied (PPD) model was the most well-known

model on determining the index of the thermal comfort (Fanger, 1967).

1.2 Problem statement

L J

For a past few decades, the public awareness towards thermal comfort in Malaysia is
on the rise. As Malaysia is located in a hot and humid climate, a large number of the
buildings are served by air-conditioning and other mechanical ventilation systems
that are designed in order to maintain a comfortable indoor environment. Thus, there
is a need to conduct a study on air-conditioning building such as library in university,
especially in Malaysia because it is rarely been done. Recently, occupant’s

complaints have rising, productivity also has fall and in some cases people may
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refuse to work in a particular environment as it causing uncomfortable feeling (Awbi,
1992). Symptoms of sick building syndrome to occupants will be affect occupants
health if the environmental factors are not be maintained with adequate standard.
Thermal comfort is a key component of ensuring a high indoor air quality.
Environmental elements such as heat from electrical lighting, lack of adequate

ventilation, high humidity levels can also resulting to poor thermal comfort.

It is essential in educational buildings to have a satisfactory and comfortable indoor
conditions in order to achieved significant health, performance and learning
improvements for students and staff (Kats, 2006; Corgnati, Filippi & Viazzo, 2007).
Thus, due to the daily use of library, the problem arising is how the thermal comfort
for the occupants is maintained within their working period. Some occupants’
complaints that they were sometimes feel uncomfortable with the humidity and
temperature. Thus, in order for a thermal comfort to be achieved, a good
maintenance on heating, ventilation and air conditioning (HVAC) is necessary. Care
should be taken when air conditioning systems are been used to ensure uniform air
distribution throughout the workplace or otherwise some workers may complain

regarding their satisfaction in the environment.

1.3 Objectives

1.3.1 Main Objective
e To determine the level of the thermal comfort among the staffs and its
relationship with air conditioning status in the library centre of

Universiti Teknikal Malaysia Melaka (UTeM).

1.3.2 Specific Objectives
1. To measure the thermal comfort parameters such as air temperature,
mean radiant temperature, relative humidity, air velocity, clothing

level, and metabolic rate.



2. To calculate the value of Predicted Mean Vote Index (PMV) and
Predicted Percentage Dissatisfied Index (PPD) in determining the
performance of the thermal comfort.

3. To determine the response of occupants regarding to thermal comfort
in the Library centre, UTeM.

4. To correlate the relationship between thermal comfort and the air-

conditioning status in the library.

1.4 Scope and Limitation of Research

This research is mainly focus on the thermal comfort at the library which including
several units which are Administration unit, Automation unit, Circulation unit,
Media unit, Reference unit, Indexing unit and Procurement unit. The focus of this
research is to analyze how the effectiveness of the air-conditioning system in the
library may have an effect on the thermal comfort of the occupants. Complaint from
the library users especially the staffs has increase on how they sometimes feel
uncomfortable with the air-conditioning system within the building which could

become too cold or sometimes feel hot.

So, this research will be focusing on determining the level of the thermal comfort in
order to detect the problem that has been affecting the effectiveness of the air-
conditioning system. However, this study only proposes on obtaining the occupants’
response on their awareness regarding thermal comfort only without considering the

improvement or solutions to solve the problems.

1.5 Expected outcomes
This research projects expects to have some outcomes by the end of the project:

1. Able to determine the level of the thermal comfort measurements of
environmental parameters by measuring the parameters contributing to

thermal satisfaction.



An analysis on the factor that affect the level of the thermal comfort and also

some of the consequences when the thermal comfort is decrease.

Provide the staff or occupants a comfortable thermal environment that will
increase the working performance from the assessment of building occupant’s

thermal comfort over time.

Increase the awareness of the importance of the thermal comfort in order for

the occupants to work on a healthy environment.

Ensure a healthy IAQ in the library when the air-conditioning system is in a

good maintenance.



CHAPTER 2
LITERATURE REVIEW

2.1 Introduction to thermal comfort

A thermally comfortable environment is always been a priority for every human.
American Society of Heating, Refrigerating and Air Conditioning Engineers ,
ASHRAE 55-92 and ISO/EN 7730 has stated thermal comfort as a condition of mind
which expresses satisfaction with the surrounding thermal environment. There have
been a complex relationship between physiological and psychology variation of each
person and condition of their mind. In case for occupant in a building it basically will
relate with the heating, ventilation and air conditioning system (HVAC) (ASHRAE,
1993; Humpreys, 2007). The complex relationship is presented in the Thermal
Interaction of Human Body and the Environment in Figure 1.2. According to
ASHRAE (1993) this cylindrical model displays the regulation of human body
functions and activities in which will associate with the dissipation of heat,

generation and storage of human body.



