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ABSTRACT

Non-Newtonian hybrid ferrofluid has become an interesting topic among the 

researchers due to various application in many sectors such as chemical industry and 

medical sectors. The purpose of this research is to stagnation point flow of the non­

Newtonian Williamson hybrid ferrofluid point over a stretching sheet. In order to 

reduce the complexity of governing equations, the similarity transformation variable 

are used to transform the partial differential equation (PDEs) into ordinary differential 

equation (ODEs). The obtained ODEs are tackled numerically by using Runge-Kutta 

Fehlberg Fourth Fifth (RKF45) method. The result for the skin friction coefficient 

against volume fraction are validated by comparing with existing study to see the 

accurate of this study. The flow characteristic and heat transfer of the non-Newtonian 

Williamson hybrid nanofluid are investigated over various parameters such as volume 

fraction, magnetic parameter, non-Newtonian fluid parameter, Prandtl number and 

stretching parameter. The result reveal that velocity profiles increases when magnetic 

and stretching parameter are increased and decreases when the Williamson and volume 

fraction parameter are increased. The temperature profile increases when the stretching 

and volume fraction parameter are increased and decreases when the magnetic, 

stretching and Prandtl number parameter are increased. The velocity profile shows no 

significant changes over increasing Prandtl number due to decouple boundary layer 

equation.

iii



ACKNOWLEDGEMENT

In the name of Allah, the Most Merciful and the Most Glorious. Alhamdulillah. 

Firstly, all my praise and grateful to Allah S.W.T, the Glorious and the Merciful for 

given me strength and for His showers of blessing during my study to complete this 

research successfully.

First and foremost, I would like to extend my deepest appreciation to my 

supervisor, Dr Syazwani Binti Mohd Zokri, for her guidance, expertise, and invaluable 

insights throughout the entire duration of this research. Her dedication and commitment 

to excellence have been a constant source of inspiration. Without her valuable 

assistance, this research would not be finished successfully.

I would like to express my appreciation to Universiti Teknologi MARA (UiTM) 

for providing the necessary resources and facilities required for this project. Their 

support has been instrumental in facilitating a conducive environment for research and 

learning.

Last but not least, I am deeply grateful to my family for their unwavering love, 

understanding, and encouragement throughout this journey. Their constant support and 

belief in my abilities have been my greatest source of strength.

iv



TABLE OF CONTENTS

DECLARATION BY THE SUPERVISOR -------------------------------------------------- i

DECLARATION BY THE CANDIDATE -------------------------------------------------- ii

ABSTRACT -------------------------------------------------------------------------------------iii

ACKNOWLEDGEMENT --------------------------------------------------------------------  iv

TABLE OF CONTENTS ---------------------------------------------------------------------- v

LIST OF TABLES ---------------------------------------------------------------------------- viii

LIST OF FIGURES ----------------------------------------------------------------------------  ix

INTRODUCTION OF RESEARCH ---------------------------------------------------------  1

1.1 Introduction ---------------------------------------------------------------------------- 1

1.2 Background Study -------------------------------------------------------------------- 1

1.3 Problem Statement -------------------------------------------------------------------- 3

1.5 Significance Of The Project --------------------------------------------------------- 4

1.6 Scope of the Project ------------------------------------------------------------------- 5

1.7 Project Benefits ------------------------------------------------------------------------ 5

1.8 Definition of Terms and Concept --------------------------------------------------  6

1.9 Organization of Report --------------------------------------------------------------  7

LITERATURE REVIEW ---------------------------------------------------------------------- 9

2.1 Introduction ----------------------------------------------------------------------------  9

2.2 Literature Review ---------------------------------------------------------------------  9

2.2.1 Hybrid Ferrofluid  9

2.2.2 Williamson fluid   10

v



2.2.3 Non-Newtonian fluid   11

2.2.4 Stretching sheet   11

2.3 Conclusion ----------------------------------------------------------------------------12

METHODOLOGY ----------------------------------------------------------------------------- 13

3.1 Introduction ---------------------------------------------------------------------------13

3.2 Research Step -------------------------------------------------------------------------14

3.2.1 Literature Review..................................................................................  14

3.2.2 Problem Formulation ............................................................................  15

3.2.3 Numerical Method ................................................................................  18

3.2.4 Validation of the results ........................................................................  18

3.2.5 Analysis of the result ............................................................................  18

3.3 Conclusion  18

IMPLEMENTATION ------------------------------------------------------------------------- 19

4.1 Introduction ---------------------------------------------------------------------------19

4.2 Problem Formulation  19

4.2.1 Solving continuity equation ..................................................................  19

4.2.3 Solving energy equation .......................................................................21

4.2.3 Formulating boundary condition...........................................................23

4.2.4 Engineering physical quantity of interest .............................................25

4.3 Numerical Method  26

4.4 Conclusion  27

result and discussion --------------------------------------------------------------------------- 28

vi


