
UNIVERSITI TEKNOLOGI MARA 

AIR QUALITY OF SUPPLIED AIR IN A HIGH-RISE 

COMMERCIAL BUILDING 

WAN NOR 'AFIFAH BINTI 

WAN MOHAMMAD NOR 

Project paper submitted in partial fulfillment of the requirement 

for the Degree of 

Bachelor in Environmental Health and Safety (Hons.) 

Faculty of Health Sciences 

JULY2014 



Declaration by Student 

Project entitled Air Quality of Supplied Air in a High-Rise Commercial Building is a 

presentation of my original research work. Wherever contributions of others are 

involved, every effort is made to indicate this clearly, with due reference o the literature 

and acknowledgement of collaborative research and discussions. The project was 

done under the guidance of Mr Haji Hashim bin Ahmad. It has been submitted to the 

Faculty of Health Sciences in partial fulfilment of the requirement for the Degree of 

Bachelor in Environmental ldealth and Safety (Hons.). 

Student's Signature: 

Wan Nor 'Afifah binti Wan Mohammad Nor 

2011296944 

900222-14-5656 



ACKNOWLEDGEMENT 

First and foremost, I would to give my utmost gratitude to the Almighty for granting me 

the strength and commitment in coming this far in my studies. Secondly, I would to 

give my everlasting appreciation to my parents who never gave up on me and were my 

number one supporter and motivator when at times things looked bleak. 

I have to thank my research supervisor, Tuan Haji Hashim bin Ahmad. Without his 

assistance and dedicated involvement in every step throughout the process, this paper 

would have never been accomplished. I would like to thank you very much for your 

support and understanding whilst I was doing this paper. 

I would also like to show gratitude to the team that helped me throughout this paper 

especially when collecting the samples. Without the help from the Daya OCI HVAC 

Team, I would have simply not be able to collect as many samples as I have. A special 

credit has to be given to Mr Mohd Faizalsyam, Mr Rosli and Mr Rashidi for the shared 

knowledge and help that you have offered. I would also like to give many thanks to Mr 

Faizal Malek for helping me throughout the whole process and lending a helping hand 

whenever I needed it. Not forgetting Ir Nimi Ahmad for her help in making me 

understand the HVAC system in simpler and less technical terms. 

Much of the statistical analysis presented is owed to Mr Afiq Zaki who kindly assisted 

me with the statistical analysis in this study and was very patient with my knowledge 

gaps in the area. I must also thank M�dam Siti Rohana Mohd Yatim for helping me 

understand thermal comfort in depth. 

Getting through my thesis required more than academic support, and I have many, 

many people to thank for listening to and, at times, having to tolerate me. All the moral 

support has pushed me to finishing this thesis, though at times I felt like giving up, all 

your support have pushed me outside of my comfort zone. Thank you once again to 

those who were involved either directly or indirectly with the making of this paper. Your 

support and help is deeply appreciated 

ii 



TABLE OF CONTENTS 

TITLE PAGE 

ACKNOWLEDGEMENTS ii 
TABLE OF CONTENTS iii 
LIST OF TABLES v 
LIST OF FIGURES vi 
LISTE OF APPENDICES vii 
LIST OF ABBREVIATION viii 
ABSTRACT ix 

ABSTRAK x 

CHAPTER ONE: INTRODUCTION 

1.0 INTRODUCTION OF STUDY 1 
1.1 PROBLEM STATEMENT 2 
1.2 STUDY JUSTIFICATION 4 
1.3 SCOPE OF STUDY 4 
1.4 OBJECTIVES OF STUDY 5 
1.5 OPERATIONAL DEFINITIONS 5 
1.6 CONCEPTUAL FRAMEWORK 7 

CHAPTER TWO: LITERATURE REVIEW 

2.0 INTRODUCTION 8 
2.1 INDOOR AIR QUALITY 8 
2.2 INDOOR AIR QUALITY PARAMETERS 9 

2.2.1 PHYSICAL PARAMETERS 9 
2.2.2 CHEMICAL PARA�ETERS 11 

2.3 HEAL TH EFFECTS OF POOR INDOOR AIR QUALITY 15 
2.3.1 ENVIRONMENTAL TOBACCO SMOKE 15 
2.3.2 SICK BUILDING SYNDROME 15 
2.3.3 BUILDING RELATED ILLNESS 16 
2.3.4 LEGIONNAIRE'S DISEASE 17 

2.4 HEATING, VENTILATING AND AIR CONDITIONING 17 
2.4.1 AIR CONDITIONING AND MECHANICAL VENTILATION SYSTEMS 17 

2.5 THERMAL COMFORT 21 
2.6 LEGAL REQUIREMENTS 23 

CHAPTER THREE: METHODOLOGY 

3.0 INTRODUCTION 24 
3.1 STUDY DESIGN 24 
3.2 STUDY LOCATION 25 
3.3 STUDY POPULATION 26 
3.4 INSTRUMENTATION 26 
3.5 DATA COLLECTION 26 
3.6 QUALITY CONTROL 27 
3. 7 STATISTICAL ANALYSIS 27 

iii 



Abstract 

Air Quality of a Mechanical Ventilation System in a High-Rise Commercial 
Building 

Wan Nor 'Afifah binti Wan Mohammad Nor 

A cross-sectional study was conducted in a high-rise commercial building from 
February 2014 to April 2014. The main objective of the study was to determine the Air 
Quality supplied air in a high rise commercial building based on these parameters: 
Temperature, Relative Humidity, Carbon Dioxide, Formaldehyde, Carbon Monoxide 
and VOC. All floors were sampled at the AHU, directly before the air is released into 
the occupants' floors. All the readings measured were below the legal requirement of 
the Industrial Code of Practice on Indoor Air Quality except for formaldehyde. ANOVA 
statistical test showed significance of Relative Humidity between Middle Segment and 
Upper Segment (p=0.002); Carbon Dioxide between Lower Segment and Upper 
Segment (p=0.023); Formaldehyde between Lower Segment and Middle Segment 
(p=0.023), Lower Segment and Upper Segment (p=0.000). Through focus group 
discussion it was found that different floors within one segment also had an impact on 
the thermal comfort. When the occupants' floor is further from the main AHU, the 
occupants tend to feel warmer compared to those who are nearer the main AHUs. In 
conclusion, the air quality of su�plied air is influenced by many factors. One of the 
main factors is the distance between the main AHUs and the tenants' floor as there is 
the loss factor that occurs when the supply duct carries the fresh air to the tenants' 
floors. 

Keywords: Air Quality, Supplied Air, ThermaJ...Comfort, Air Handling Unit, Commercial 
High-rise Building 
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