UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

UNSTEADY MICROPOLAR FLUID OVER A PERMEABLE CURVE
STRETCHING SHRINKING SURFACE BY USING BVP4C

(P37M22)

AMIRUL HAKIM BIN MOHD BAHAUDDIN ITHNIN (2019615186)
MUHAMMAD AMIRUL HUSNI BIN AZIZ (2019294764)
MUHAMMAD MAHADHIR BIN SURYA BUDIMAN (2019422966)

Report submitted in partial fulfillment of the requirement
for the degree of
Bachelor of Science (Hons.) (Mathematics)
Faculty of Computer and Mathematical Sciences

JULY 2022



ACKNOWLEDGEMENTS

IN THE NAME OF ALLAH, THE MOST GRACIOUS, THE MOST MERCIFUL

Alhamdulillah and thanks to Allah because of His Almighty and His utmost blessings, we
were able to finish this case study within the time duration given. In performing this case
study, we have to take the help and guideline of some respected persons, who deserve the

greatest gratitude

Firstly, the special thank you is given to our supervisor in UiTM Seremban which is Dr.
Siti Hidayah Muhad Saleh for giving a good guideline, ideas, and knowledge throughout

numerous consultations in completing this case study.

Special appreciation also goes to our beloved parents and family members for being so
understanding and helping in giving kind encouragement. Not to forget, thank you to our
friends for helping by supporting us during this case study. We apologize to all other
unnamed person who helped me various ways to complete this case. Thanks to all the

people which is direct and indirectly help to complete this assignment.

i



TABLE OF CONTENTS

ACKNOWLEDGEMENTS il
TABLE OF CONTENTS il
LIST OF TABLES v
LIST OF FIGURES \
ABSTRACT vi

1. INTRODUCTION
2. BACKGROUND THEORY AND LITERATURE REVIEW
2.1  BACKGROUND THEORY
2.2 LITERATURE REVIEW/ RELATED RESEARCH
2.2.1 MICROPOLAR FLUID
2.2.2 LITERATURE REVIEW BY USING METHOD BVP4C
2.2.3 SOLVING PROBLEM AND EQUATION RELATED TO MICROPOLAR

~N N O W»n nh o~

FLUID USING BVP4C 12

3 METHODOLOGY AND IMPLEMENTATION 14
3.1 PHASE1 17

3.2 PHASE2 20

3.3 PHASES3 21

4. RESULTS AND DISCUSSION 23
4.1 RESULT FOR K= 0.5 23

4.2 RESULT FOR K=1 28

4.3 COMPARISON BETWEEN THE RESULTS 33

5. CONCLUSIONS AND RECOMMENDATIONS 34
REFERENCES 36
APPENDIX A 39

APPENDIX B 42

il



NOMENCLATURE

e Y U :Velocity component in the - and -direction, respectively.
e P :pressure

e P : the density

e Y :kinematic viscosity

e ¥ :spin gradient viscosity

o . micropolar or material parameter.

e K dimensionless curvature parameter
e J: Microinertia density

e @ Constant

e B: Unsteadiness parameter

e 5: Constant mass flux
e : Velocity ratio parameter
e : Ratio of the microrotation vector component and the fluid skin friction at the
wall
: Radius/distance of the sheet from origin
0: Characteristic radius

Cr. Skin friction
Cm: Couple stress
Re : Local Reynolds number

f’(m): Velocity profile
g(n): Microrotation velocity profile

ABBREVIATION

BVPA4C: Boundary value problem for the fourth order method
MATLAB: Matrix Laboratory

MHD: Magnetohydrodynamic

ADM: Adomian decomposition Method

VIM: Variation Iteration Method

ODE: Ordinary differential equation

PDE: Partial differential equation
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ABSTRACT

This research utilises BVP4C to deal with the unstable micropolar fluid over a permeable
curve stretching and shrinking surface. The equation has first been changed from a partial
differential equation into an ordinary differential equation by taking into account the
similarity variable and the boundary condition. To solve the altered equations, a
numerical method utilising MATLAB in conjunction with BVP4C is put into practise. In
Microsoft Excel, the effects of the governing parameters on couple stress and skin friction
are visually shown. The graphical results also show that there are two solutions for weak
and strong concentration as well as for stretching and shrinking surfaces. A comparison of
earlier findings has been made, and it has been demonstrated that there is no
contradiction. . It has been observed that for curved sheets as opposed to flat sheets, the
boundary layer thickness increases. For both strong concentration (n = 0) and weak
concentration (n = 0.5), values of skin friction and couple stress coefficient falling as

increases for shrinking cases (A< 0) and rising as  increases for stretching cases (A>0). e
can also find the value against other parameters such as S and Beta as we only find the
solution against . After all, we can make a comparison of our results for the couple stress

and skin friction with previous study. Thus, we can get the results that are more precise.
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