
EVALUATION OF HEAT TRANSFER THROUGH WALL IN 
MALAYSIA- A CASE STUDY OF UiTM TEST CELL 

ZAIDATUL SALWA BINTIMAHMUD 

Final Year Project Report Submitted in 

Partial Fulfilment of the Requirements for the 

Degree of Bachelor of Science (Hons.) Physics 

In the Faculty of Applied Sciences 

Universiti Teknologi MARA 

MAY 2010 



ACKNOWLEDGEMENT 

Alhamdulillah thanks to Allah, the almighty God for giving me the opportunity to finish 

this research within the given time successfully. 

Upon completion of this project, I would like to express my gratitude to everyone who 

has given me all the supports. My heartfelt thanks go to my beloved supervisor Dr Nor 

Zaini Dcrom Zakaria for giving me all the knowledge and advices throughout the research. 

Sincere thank you to my colleges and beloved family for all the supports, love and 

strength in completing this project. 

Finally, I would like to express my appreciation to those who werei helping me in this 

research, directly or indirectly. Thank you very much. 

Zaidatul Salwa Binti Mahmud 

iii 



TABLE OF CONTENTS 

Page 

ACKNOWLEDGEMENT iii 
TABLE OF CONTENTS iv 
LIST OF TABLES vi 
LIST OF FIGURES vii 
LIST OF ABBREVIATIONS ix 
ABSTRACT x 
ABSTRAK x 

CHAPTER 1 INTRODUCTION 1 

1.1. Background 1 

1.2. Problem statement 2 

1.3. Significance of study 2 

1.4. Objectives of study 2 

CHAPTER 2 LITERATURE REVIEW 3 

2.1. Introduction 3 

2.2. Climate of Malaysia 4 

2.3. Heat Transfer Mechanism 10 

2.4. Time Lag 10 

2.5. Effect of Wall Orientation 13 

2.6. Wall Material Properties 15 

2.7. Thermophysical Properties of Building Materials 16 

2.8. Thermal Transmittance, U-value 18 

2.9. Surface Air Film Resistance 19 

2.10. Calculating Thermal Transmission, Qw 20 

2.11. OTTV 22" 

2.12. Thermocouple 23 

IV 



ABSTRACT 

EVALUATION OF HEAT TRANSFER THROUGH WALL IN MALAYSIA 
- A CASE STUDY OF UITM TEST CELL 

This is a study to evaluate the heat transfer through walls of different building orientation 

in the local climate. A test cell located in the campus of UiTM Shah Alam is used as case 

study. Data of the internal and external surface temperature for walls at the for 

orientations of North, South, East and West were measured using thermocouple type T. 

there were recorded on automated data logging system at an interval of 10 minutes for a 

duration of 5 days. The heat transfer for each wall orientation were calculated and 

compared. The building OTTV was also calculated and checked for the MS compliance. 

And finally the thickness of the east and west wall to minimize heat gain were calculated 

and proposed. The results show that the maximum heat gain through North and South 

walls are 159.9 W at 2.30 pm on the 1st day, and 169.25 W at 12.40 pm on the 2nd day 

respectively. The MS for building OTTV is 50W m"2 and for this test cell the value is 

0.97W m'2. The calculated wall thicknesses of brick material are 0,228m for east wall and 

0.345m for west wall. 
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CHAPTER 1 

INTRODUCTION 

1.1. Background 

One of the main high internal heats for typical Malaysia buildings is the wall envelope. It 

is important that energy management is well conducted to ensure that maximum benefit 

would be derived from the insulation of the building envelope (M. Department of 

Standard, 2007). Heat transfer through building envelope is determined by the 

thermophysical properties of the envelope, and the internal and external environmental 

condition. This study focuses on the heat transfer through vertical wall for different 

orientation in tropical climate. Twin Energy Efficiency Test Cells are used. The walls are 

heavyweight walls. Type T thermocouples are connected to data logger, Data Taker DT80 

and Graphtec. Data was taken with 10 minutes interval for 10 days in natural ventilated 

mode. The values for thermal transmittance, U-value is gained by calculation. 
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