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ABSTRACT 

The choice of fabric parameters such as fibre type and structure play key roles in the 
thermoregulatory process due to the change and loss of heat and moisture through sweat 
evaporation and heat dissipation. This study investigates the thermophysiological 
comfort properties of ripstop fabrics from different material composition percentages 
of polyester/cotton (P50C50 and P35C65) and nylon/cotton (N50C50 and N20C80). 

, 
water vapour resistance and water vapour permeability. In the second part, 
thermoregulatory responses from the fabric on test subjects wearing enforcement 
personnel clothing during intense physical activities were measured. The results suggest 
that the air permeability of the fabrics depends on thread density. Fabrics with the lowest 
thread density (P50C50; thread count ratio 0.436) exhibited the highest air permeability. 
This is due to its open structure, allowing more air to pass through the fabric. The results 
also indicate that the fibre content affects the thermal resistance of the fabrics. Fabrics 
with higher proportion of cotton, showed higher thermal resistance results (P35C65; 
0.0341 ± 0.0006 m2.K/W and N20C80; 0.0209 ± 0.0022 m2.K/W). This is due to the 
low thermal conductivity properties of cotton (0.026-0.065 W/mK). Regarding water 
vapour permeability results, its trends are proportional to the air permeability results (r 
= 0.8). For the overall moisture management results, the P50C50 fabric has a score of 
4 for Overall Moisture Management Capability (OMMC) and Accumulated One-way 
Transport Index (AOTI), which means this fabric can absorb sweat and transport it to 
the external environment. Thus, the P50C50 fabric gave the best thermophysiological 
comfort properties, as indicated by the study. The thermoregulatory study indicated that 
the N20C80 clothing does not offer a greater thermal balance than P50C50 clothing. 
The Rate of Perceived Exertion (RPE) of the participants was rated higher for N20C80 
as compared to P50C50 (P < 0.001; P50C50 11.2 ± 1.1, N20C80 12.3 ± 1.1). Results 
from thermoregulatory response revealed a significantly greater for thermal sensation 
(P < 0.001; P50C50 3.2 ± 0.8, N20C80 3.8 ± 0.7), sweating sensation (P = 0.05; P50C50 
6.8 ± 3.0, N20C80 7.8 ± 3.1), skin wetness (P = 0.007; P50C50 5.4 ± 2.2, N20C80 5.9 
± 2.2), clothing comfort (P < 0.01; P50C50 6.0 ± 1.4, N20C80 7.7 ± 1.7) and clothing 
humidity (P = 0.001; P50C50 6.4 ± 2.7, N20C80 7.1 ± 2.6). This demonstrates that 
participants wearing N20C80 clothing felt warmer than the P50C50 clothing. This result 
is consistent with thermophysiological findings suggesting that N20C80 had lower 
water vapour permeability, lower air permeability and poor One-Way Transport Index 
(AOTI) properties. According to the Perceptual Response Survey of the respondents, 
the P50C50 was more convenient to wear for 8 km uphill running on a treadmill during 
the exercise study. This indicated that P50C50 would have a better thermoregulatory 
response to regulate the thermal equilibrium between human skin and the environment. 



v 

ACKNOWLEDGEMENT 

First of all, praise and glory be to Allah the Almighty God for giving me the strength to 
complete this study successfully. My gratitude and thank go to my supervisor, Assoc. 
Prof. Ts. Dr Mohd Rozi Ahmad for his generous and enthusiastic support and guidance, 
which were essential for completing this work. My special thanks also go to Prof. 
Madya Dr Ahmad Munir Che Muhamed, Assoc. Prof. Dr YM Raja Mohammed Firhad 
Raja Azidin, Assoc. Prof. Dr Mohamad Faizul Yahya dan Dr Ridwan Yahaya for their 
expert guidance and extraordinary efforts in ensuring that the content of this thesis is 
appropriate, valid and reliable.  

My appreciation goes to YBrs Dr Mohmad Asri Abd Ghani, General Director of 
Science and Technology Research Institute for Defence (STRIDE), who allowed me to 
embark on my Master study and provided the laboratory facilities for completing this 
long, challenging journey successfully.  

Finally, this thesis is dedicated to my very dear late mother's loving memory and my 
father, husband and children for the vision and determination to educate me. Special 
thanks to my colleagues and friends for helping me with this project. This piece of 
victory is dedicated to all of you. Alhamdulillah. 

 



vi 

TABLE OF CONTENTS 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

 iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES ix 

LIST OF FIGURES x 

LIST OF PLATES xi 

LIST OF SYMBOLS xii 

LIST OF ABBREVIATIONS xiv 

LIST OF NOMENCLATURE xv 

CHAPTER ONE INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 3 

1.3 Objectives 3 

1.4 Significance of Study 4 

1.5 Scope and limitations 4 

CHAPTER TWO LITERATURE REVIEW 5 

2.1 Introduction 5 

2.2 Comfort 6 

2.3 Model of Clothing Comfort 8 

2.4 Comfort and Textile Properties 11 

2.4.1 Comfort for Enforcement Personnel Clothing 12 

2.4.2 Thermophysiological & Psychological Comfort 15 

2.5 Thermophysiological Comfort of Textile 17 

2.5.1 Clothing Insulation 18 

2.5.2 Air Permeability 18 


