: ; Wﬁé"
V»A_a_fgm NI

AT OVER AN IINSTEADY STRETCHING
%J. § Lvamm\ UNSITEADY STRETCHING

EFFECT

FM@-’?’@L&TZ j.\;gl%f@ ,

Report submitted in ’ﬁam &_%

g ugﬁz&ay R
Bacheiar Sm ce {Homns.} wamﬂu&uenai Mathematics}
er znd Mathematical Sciences

JULY 2019



ACKNOWLEDGEMENTS

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

First and foremost, praises and thanks to the God, the Almighty, for His showers of
blessings throughout our final year project with title of is the heat transfer over an
unsteady stretching surface in porous medium with radiation effect to complete the

research successfully.

I would like to give our biggest appreciation to our supervisor, Madam Rahmah Shahril
for her guidance, advice and encouragement that enable us to complete this project. Her
dynamism, vision, sincerity and motivation have deeply inspired us. She has taught
us the methodology to carry out the research and to present the research works as
clearly as possible. It was a great privilege and honor to work and study under her
guidance. We would also like to thank for her friendship, empathy, and great sense of

humor.

Finally, our thanks go to all the people who have supported us especially our parents
and lecturers from this faculty for their encouragement, cooperation, suggestion and

support for complete this project directly or indirectly.

i



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ...t i
TABLE OF CONTENTS ... oottt ettt et sa e 1
LIST OF FIGURES ... ettt v
ABSTRACT ettt ettt e e st ettt esesee e oo v
LLINTRODUCTION e e e e e e, 1
1.1 Problem Statement...... ... 3
1.2 OBJECHIVES. ... ottt et et s e 4
1.3 Scopeof Study.........ooiiiii e G
1.4 Significance of Study ... 4
2. BACKGROUND THEORY AND LITERATURE REVIEW ..................... 5
2.1 Background Theory... ... 5
22 Literature Review. ... 7
3. METHODOLOGY AND IMPLEMENTATION. ..o 9
3.0 Methodology. ..o 9
3.2 IMplementation. . .......coo oo 12
4, RESULTS AND DISCUSSION ... 23
5. CONCLUSIONS AND RECOMMENDATIONS. ... 28
REEERBEMEES it 55 -+ - 5 sttetelfim 2 e om e ae e e a2 o e S0 e o e 2 o e o[ e o o 550 0 e 29
APPEN DD X 30

11



LIST OF FIGURES

Figure 1
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:

Figure 8:

Figure 9:

4 BouNdany IMaVer: il Sra . Frrertey o At e o 1
Fluid Flow in Porous Medium.................cooooiiiiiiiiiiiiiiiien 2
Flowchart of process involved within project to determine the result..9
Physical model and coordinate system............................oo 10
Temperature distribution for various value of 4

P YT | EY et 1y e e S B Pt i O SRR Lo 23
Temperature distribution for various value of R,

ahicn Riv= R IS 4 =L g monrtneers ol 24
Temperature distribution for various value of Pr,

WEI R 0T A = 0 A S s o s o oy ol 2]
Velocity profiles for various value of 4,
wiltan b = 100, B= 0:35 4=kl . scigarts . .. 5. fitsiriats 250 05 oo e 26
Velocity profiles for various value of 4,

WheniBr'= 0: IR=10E8E. AmmOB8 s - o Tk & o o bl it £ 5 o 2

v



ABSTRACT

The boundary layer is a stationary fluid layer (such as water or air) that surrounds
a moving object immersed. Boundary layer flow has many practical applications on a
moving surface. For example, the extrusion of plastic sheets in aerodynamic and cooling
of infinite metallic plate in a cooling bath. Radiation effect on the flow and heat transfer
over an unsteady stretching surface are studied. The system in the form of partial
differential equation (PDE) are transformed to the system of Ordinary Differential
Equation (ODE) by similarity transformation. The ordinary differential equation (ODE)
systems are solved numerically by using Runge-Kutta Fehlberg method with shooting
technique. The effect of Prandtl number, radiation, unsteadiness and permeability
parameter on velocity and temperature are displayed graphically and discussed in details
for various values of different parameter. Result shown that the temperature and velocity
increases with increasing the numbers in Prandtl number, radiation parameter,
unsteadiness parameter and permeability parameter. For the further research, researchers
can consider other internal or external forces such as suction, injection, heat source and
etc on the different surface of fluid.



