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1.                              INTRODUCTION 
The partial differential equations of the non-linear 

type mostly arise in the flows of non-Newtonian fluids. 
Due to wide-ranging importance of technological 
advancements and applications in engineering and 
industries, such non-Newtonian fluids have become the 
focused study of fluids extensively. The rheological 
behaviors lie in polymers, biological materials and 
plastics which are controlled by several chemical 
industries such as paper coating, lubricants, oil 
explorations, chemical catalytic reactors, ice rinks and 
engine cooling, pharmaceutical. Seeing these 
complexities of rheology among the fluids, lot of 
constitutive equations and models of non-Newtonian 
fluids are proposed. These fluids are mainly categorized 
into integral, rate and differential types. The response of 
relaxation and retardation time is described by rate and 
differential type models. The recent research of non-
Newtonian fluids can be found in (Rajagopal,1982) 
(Bandelli, et al.,1995).(Fetecau, et al.,2007) (Fetecau, 
2005 (Erdogan, and Imrak, 2005), “Among the various 
industries, it has been accepted that non-Newtonian 
fluid is more applicable and suitable than Newtonian 
fluid and the flow of Newtonian fluid is characterized 
by Navier-Stokes equation. It is commonly known fact 
that exact analytical solution of Navier-Stokes equation 
is not an easy task. This research paper is related to 
porous medium in which impacts of porosity are 
discussed under the conditions of absence and presence 
of porosity. The study of fluid flows of porous media 
has gained much interest of engineers and scientists due 
to several engineering and industrial applications, 

particularly porosity of flow in presence and absence of 
fluid, for instance chromatography, ceramics processes, 
filtration process, biomechanics, packed bed reactors, 
insulation system and several others (Nield, 1999) 
(Mahomed, et al., 2007) “Even most study for porous 
media is presented for non-Newtonian fluid which is 
come across in industrial applications and technological 
advancements, such as the porous pipe design, polymer 
solutions, petroleum industry, micro emulsions, 
reservoirs in different enhanced oil recovery processes 
and many more. The main objective of this research 
article is to investigate the effects of porous media over 
the oscillating flows of Maxwell fluid under the impacts 
of absence and presence of porosity. General solutions 
are obtained by mathematical techniques of integral 
transforms. The similar solutions are found out and 
reduced from general solutions among four directions 
namely (i) Maxwell fluid in the absence of porosity 
when weset ∅ ൌ 0, (ii) Maxwell fluid in the presence of 
porosity when we set∅ ് 0, (iii) Newtonian fluid in the 
absence of porosity when we set∅ ൌ 0  and ߣ ൌ 0and 
(iv) Newtonian fluid in the presence of porosity when 
we setߣ ൌ 0 and ∅ ് 0. Finally graphical illustrations 
for pertinent rheological parameters are also described. 
 

2. MATHEMATICAL MODEL OF THE 
PROBLEM 

The equations which govern the incompressible 
Maxwell fluid are [16-21] 
 

ࢀ ൌ െࡵ݌ ൅ ࡰ࢚࢘,ࡿ ൌ ૙,  ࡿ ൅ ߣ
ఋࡿ

ఋ௧
ൌ  ሺ1ሻ																	૚,࡭ߤ

 

Where D is the rate of strain tensor, Sis the extra 
stress tensor, T is cauchy stress tensor,−pIdenotes the 
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indeterminate spherical stress,  the dynamic viscosity,  

 is the relaxation time and the first Rivlin Ericksen 
tensor A1 is termed as  
 
ଵ࡭ ൌ ࡸ ൅  ሺ2ሻ																																																																								,்ࡸ
ࡿߜ
ݐߜ

ൌ
ࡿ݀
ݐ݀

െ ࡿࡸ െ ்ࡸࡿ ൌ ࡿ െ ࡿࡸ െ  ሺ3ሻ																								,்ࡸࡿ
ఋ

ఋ௧
is the upper convected derivative and 

ௗ

ௗ௧
 is material 

time derivative. For the problem under consideration we 
assume a velocity field V and an extra-stress tensor S of 
the form 
 
ࢂ ൌ ,ݕሺࢂ ሻݐ ൌ ,ݕሺݑ ,	ሻܑݐ ࡿ ൌ ,ݕሺࡿ  ሺ4ሻ																				ሻ,ݐ
 

Where, the unit vector denoted by ialong the x-
coordinate direction. For these flows the constraint of 
incompressibility is automatically satisfied. If the fluid 
is at rest up to the momentݐ ൌ 0ା, then 
 
ࢂ ൌ ሺݕ, 0ሻ ൌ 0	, ࡿ ൌ ሺݕ, 0ሻ ൌ 0	,																									ሺ5ሻ 
and Equations (1)and (4) imply ܵ௬௬ ൌ ܵ௬௭ ൌ ܵ௭௭ ൌ
ܵ௫௭ ൌ 0, and gives 

ߤ
,ݕሺݑ߲ ሻݐ

ݕ߲
ൌ ൬1 ൅ ߣ

߲
ݐ߲
൰ ߬ሺݕ,  ሺ6ሻ																																			,	ሻݐ

 

In the absence of body forces, the balance of linear 
momentum reduces to 
 
݌߲
ݔ߲

ൌ
߲߬ሺݕ, ሻݐ

ݐ߲
െ ߩ

,ݕሺݑ߲ ሻݐ

ݐ߲
,																																													ሺ7ሻ 

 
where ߬ሺݕ, ሻݐ ൌ ܵ௫௬ሺݕ, ሻݐ  are the non-zero shear 
stresses. Eliminating ߬ between Equations ሺ6ሻ and ሺ7ሻ , 
we have the governing partial differential equations 
under the expression 
߲ଶݑሺݕ, ሻݐ

߲ଶݐ
ൌ
1
ݒ
ቊ൬
݌߲
ݔ߲

൅ ߣ
߲
ݐ߲
݌߲
ݔ߲
൰
1
ߩ
൅
,ݕሺݑ߲ ሻݐ

ݕ߲
൬1 ൅ ߣ

߲
ݐ߲
൰ቋ , ሺ8ሻ 

Where, the kinematic viscosity of the fluid isߥ ൌ ߤ
ൗߩ .  

The expression stated below satisfy Darcy’s resistance 
in the Oldroyd-B fluid [22] 

െ൬1 ൅ ௥ߣ
߲
ݐ߲
൰
ߤ∅
݇
,ݕሺݑ ሻݐ ൌ ܴ ൬1 ൅ ߣ

߲
ݐ߲
൰,																		ሺ9ሻ 

Where, ݇ is the permeability of porous medium, ∅ is the 
porosity and ߣ௥is the retardation time. When ߣ௥ ൌ 0, we 
get an expression for Maxwell fluid as 
 

െݑሺݕ, ሻݐ
ߤ∅
݇
ൌ ܴ ൬1 ൅ ߣ

߲
ݐ߲
൰,																																								ሺ10ሻ 

The governing differential equations for an 
incompressible Maxwell fluid in porous media and in 
the absence of pressure gradient performing the same 
motion are 
 
ݑ߲
ݐ߲

൅ ߣ
߲ଶݑ
ଶݐ߲

ൌ ߥ
߲ଶݑ
߲ଶݐ

െ
ߥ∅
݇
൜ݑ ൅ ߣ

ݑ߲
ݐ߲
ൠ,																							ሺ11ሻ 

 

߬ ൅ ߣ
߲߬
ݐ߲

ൌ ߤ
ݑ߲
ݕ߲
	.																																																									ሺ12ሻ 
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Fig. 1. Geometry of ࡴࢁሺ࢚ሻܖܑܛ	ሺ࣓࢚ሻ		ࡴࢁࢊ࢔ࢇሺ࢚ሻܛܗ܋	ሺ࣓࢚ሻ. 
 

Let us Maxwell fluid haying the porous space onthe 
plate that is orthogonal to the y-axis. In the staring, the 
fluid is at rest and at the moment t = 0+ the plate is 
impulsively brought to the oscillating velocity in its 
plane. The fluid slowly and gradually moved due to the 
tangential shear stress. The related problem under the 
following conditions is 
 
 

ݕ ൐ 0,				
,ݕሺݑ߲ 0ሻ

ݐ߲
ൌ 0,			߬ሺݕ, 0ሻ ൌ ,ݕሺݑ 0ሻ ൌ 0,							ሺ13ሻ 

 
,ሺ0ݑ ሻݐ ൌ ሻݐሺܪܷ sinሺ߱ݐሻ 	ݎ݋ cosሺ߱ݐሻ, ݐ ൒ 0,												ሺ14ሻ 
Naturally, 
 

,ݕሺݑ ,ሻݐ
,ݕሺݑ߲ ሻݐ

ݐ߲
→ ݕݏܽ	0 → ݐ݀݊ܽ∞ ൐ 0,						ሺ15ሻ 

 
have to be also satisfied.  

3. SOLUTION OF THE PROBLEM 
3.1Velocity Field for case-I:࢛ሺ૙, ࢚ሻ ൌ  ሺ࣓࢚ሻ࢔࢏ሺ࢚ሻ࢙ࡴࢁ

Calculation of governing equation also owning the equations (Mahomed, et al., 2007) and (Nield, 1999) we 
shall apply Fourier sine transforms (Debnath, and. Bhatta, 2007) 

൬1 ൅ ߣ
߲
ݐ߲
൰
,ߦ௦ሺݑ߲ ሻݐ

ݐ߲
ൌ ඥ2 ⁄ߨ ݐ߱݊݅ݏሻݐሺܪܷߦߥ െ ,ߦ௦ሺݑଶߦߥ ሻݐ െ

ߥ∅
݇
൭ߣ

,ߦ௦ሺݑ߲ ሻݐ

ݐ߲
൅ ,ߦ௦ሺݑ  ሺ16ሻ																																ሻ൱,ݐ

And equation (16) is under the satisfaction of equation (13) 
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ߦ ൐ 0	,
డ௨ೞሺక,଴ሻ

డ௧
ൌ ,ߦ௦ሺݑ 0ሻ ൌ 0,																																																																																																																																						ሺ17ሻ 

Applying the Laplace transform to equations(16) and (17), we get 
 

,ߦ௦തതതሺݑ ሻߴ ൌ 		
ܷඥ2 ⁄ߨ ߱ߦߥ

ሺ߱ଶ ൅ ଶሻߴ ቄߴߣଶ ൅ ቀ1 ൅
∅ఔఒ

௞
ቁ ߴ ൅ ଶߦߥ ൅

∅ఔ

௞
ቅ
,																																																																																																		ሺ18ሻ 

equation(18)can also be expressed in suitable equivalent result as, 

,ߦ௦തതതሺݑ ሻߴ ൌ
ܷඥ2 ⁄ߨ ߱ߦߥ

ቀ
∅ఔ

௞
൅ ଶቁߦߥ

቎
1

ሺ߱ଶ ൅ ଶሻߴ
െ

ቀ1 ൅
∅ఔఒ

௞
൅ ቁߴߣ ߴ

ሺ߱ଶ ൅ ଶሻߴ ቄߴߣଶ ൅ ߴ ቀ
∅ఔఒ

௞
൅ 1ቁ ൅

∅ఔ

௞
൅ ଶቅߦߥ

቏,																																												ሺ19ሻ 

usinginverse Fourier sine formula on (19), 

,ݕതሺݑ ሻߴ ൌ
߱ߦߥ2ܷ

ߨ ቀ
∅ఔ

௞
൅ ଶቁߦߥ

න
sinሺߦݕሻ

ߦ

∞

଴
቎

1
ሺ߱ଶ ൅ ଶሻߴ

െ
ቀ1 ൅

∅ఔఒ

௞
൅ ߴቁߴߣ

ሺ߱ଶ ൅ ଶሻߴ
1

ቄߴߣଶ ൅ ቀ
∅ఔఒ

௞
൅ 1ቁ ߴ ൅

∅ఔ

௞
൅ ଶቅߦߥ

቏  ሺ20ሻ									,ߦ݀

 
Using the facts of integral, 
 

න
ሻߦݕሺ	݊݅ݏܾ
ܽଶ ൅ ܾଶ

ߦ݀ ൌ
௔௬ି݁ߨ

2

∞

଴
,			ܽ ൐ 0.																																																																																																																																										ሺ21ሻ 

 
Simplifying equation (21) we get, 

,ݕതሺݑ ሻߴ ൌ
݁ି௬ඥ∅ ௞⁄ ܷ߱
ሺ߱ଶ ൅ ଶሻߴ

൅
2	ܷ߱

ଶߴሺߨ െ ߣଵሻߴ
න

ሻߦݕsinሺߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴

ߴ
ሺ߱ଶ ൅ ଶሻߴ

൜
ଵߴߣ ൅ 1
ሺߴ െ ଵሻߴ

െ
ଶߴߣ ൅ 1
ሺߴ െ ଶሻߴ

ൠ ߦ݀ ൅
∅߱ߥܷ	2

ଶߴሺߨ݇ െ ߣଵሻߴ
 

ൈන
ሻߦݕsinሺߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴

ߴ
ሺ߱ଶ ൅ ଶሻߴ

൜
1

ߴ െ ଵߴ
െ

1
ߴ െ ଶߴ

ൠ  ሺ22ሻ																																																																																																		,ߦ݀

 

The algebraic equationߴߣଶ ൅ ቀ
∅ఔఒ

௞
൅ 1ቁ ߴ ൅

∅ఔ

௞
൅ ଶߦߥ ൌ ሺߴ െ ߴଵሻሺߴ െ  ,ଶሻ has roots.whereߴ

 

,ଵߴ ଶߴ ൌ െ
ሺ1ሻ േ ඥሺ1ሻଶ െ 4ሺߦߥଶሻߣ

ߣ2
																																																																																																																																									ሺ23ሻ 

 
Finally,we apply the inverse Laplace transform to (23),we get 
 

,ݕௌሺݑ ሻݐ ൌ ሻݐሺܪܷ sinሺ߱ݐሻ ݁ି௬ඥ∅ ௞⁄ ൅
߱	ሻݐሺܪܷ	2
ଶߴሺߨ െ ߣଵሻߴ

න
ሻߦݕsinሺߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
cosሺ߱ݐሻ ∗ ൛ሺߴߣଵ ൅ 1ሻ݁ణభ௧െሺߴߣଶ ൅ 1ሻ݁ణమ௧ൟ݀ߦ 

															൅
ߥ߱∅ሻݐሺܪܷ	2
ଶߴሺߨ݇ െ ߣଵሻߴ

න
ሻߦݕsinሺߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
cosሺ߱ݐሻ ∗ ൫݁ణభ௧ െ ݁ణమ௧൯݀ߦ.																																																																													ሺ24ሻ 

 

3.2Shear stress for case-I: ࢛ሺ૙, ࢚ሻ ൌ  ሺ࣓࢚ሻ࢔࢏ሺ࢚ሻ࢙ࡴࢁ
 
Apply Laplace transform to equation (12), the expression for shear stressis 

߬̅ሺݕ, ሻߴ ൌ
ߤ ,ݕതሺݑ߲ ሻߴ ⁄ݕ߲

ሺ1 ൅ ሻߴߣ
	,																																																																																																																																																									ሺ25ሻ 

Calculating ߲ݑതሺݕ, ሻߴ ⁄ݕ߲ from equation (22), 

,ݕതሺݑ߲ ሻߴ

ݕ߲
ൌ െ

ܷඥ∅ ݇⁄ ߱݁ି௬ඥ∅ ௞⁄

ሺ߱ଶ ൅ ଶሻߴ
െ
2	ܷ߱
ߣߨ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

ቊ
ሺ1 ൅ ߴሻߣߴ

ሺ߱ଶ ൅ ߴଶሻሺߴ െ ߴଵሻሺߴ െ ଶሻߴ
ቋ

∞

଴
ߦ݀ ൅

߱ߥ∅ܷ	2
ଶߴሺߨ݇ െ ߣଵሻߴ

 

ൈන
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

ቊ
ሺ1 ൅ ߴሻߣߴ

ሺ߱ଶ ൅ ߴଶሻሺߴ െ ߴଵሻሺߴ െ ଶሻߴ
ቋ

∞

଴
 ሺ26ሻ																																																																																										,ߦ݀

Setting equation (26) in (25),  

Investigation of Incompressible Porous Flow in Maxwell Fluid                                                                                                                               901     



 
 

߬̅ሺݕ, ሻߴ ൌ
ఓ

ሺଵାఒణሻ
ቈെ

௎ඥ∅ ௞⁄ ఠ௘ష೤ඥ∅ ೖ⁄

ሺఠమାణమሻ
െ

ଶ௎ఠ

గఒ
׬

కమ௖௢௦ሺ௬కሻ

ቀ
∅
ೖ
ାకమቁ

ሺଵାణఒሻణ

ሺఠమାణమሻሺణିణభሻሺణିణమሻ

∞

଴ ߦ݀ ൅
∅ఠఔ	ଶ	௎

గ௞ሺణమିణభሻఒ
 

ൈන
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

ߴ
ሺ߱ଶ ൅ ߴଶሻሺߴ െ ߴଵሻሺߴ െ ଶሻߴ

∞

଴
 ሺ27ሻ																																																																																														቏,ߦ݀

On simplification equation (27) 
 

߬̅ሺݕ, ሻߴ ൌ െඨ
∅
݇

∅௬ඥି݁߱ߤܷ ௞⁄

ሺ߱ଶ ൅ ଶሻሺ1ߴ ൅ ሻߴߣ
െ
߱ߤܷ	2
ߣߨ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

ߴ
ሺ߱ଶ ൅ ߴଶሻሺߴ െ ߴଵሻሺߴ െ ଶሻߴ

∞

଴
	ߦ݀ ൅

ܷ	2	ߤ߱ߥ∅
ଶߴሺ݇ߨ െ ߣଵሻߴ

 

	ൈ න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

ߴ
ሺ߱ଶ ൅ ଶሻሺ1ߴ ൅ ߴሻሺߴߣ െ ߴଵሻሺߴ െ ଶሻߴ

∞

଴
 ሺ28ሻ																																																																														቏,ߦ݀

bydecomposing equation (28),  

߬̅ሺݕ, ሻߴ ൌ െඨ
∅
݇

∅௬ඥି݁߱ߤܷ ௞⁄

ሺ߱ଶ ൅ ଶሻሺ1ߴ ൅ ሻߴߣ
൅

ܷ	2	ߤ߱
ଶߴሺߨ െ ߣଵሻߴ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

1
ሺ߱ଶ ൅ ଶሻߴ

∞

଴
൜

ߴ
ሺߴ െ ߴଶሻሺߴ െ ଵሻߴ

ൠ  																										ߦ݀

		൅
ܷ	2	ߥߤ߱∅

ଶߴሺ݇ߨ െ ߣଵሻߴ
න

ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴

ߴ
ሺ߱ଶ ൅ ଶሻߴ

ቊ
ଵߴଶሺߣ െ ଶሻߴ

ሺ1 ൅ ଵሻሺ1ߴߣ ൅ ଶሻሺ1ߴߣ ൅ ሻߴߣ
൅

1
ሺ1 ൅ ߴଵሻሺߴߣ െ ଵሻߴ

 

െ
1

ሺ1 ൅ ߴଶሻሺߴߣ െ ଶሻߴ
ൠ  ሺ29ሻ																																																																																																																																																,ߦ݀

Applying inverse Laplace transform on(29)  

߬ௌሺݕ, ሻݐ ൌ െܷܪሺݐሻ
ߤ
ߣ
ඨ
∅
݇
݁ି௬ඥ∅ ௞⁄ sinሺ߱ݐሻ ∗ ݁

ି௧
ఒൗ ൅

ܷ	2	߱ߤ
ଶߴሺߨ െ ߣଵሻߴ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ൫݁ణభ௧ െ ݁ణభ௧൯݀ߦ											 

െ
ܷ	2	ߥߤ߱∅

ଶߴሺ݇ߨ െ ߣଵሻߴ
න

ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ൝

݁ణమ௧

ሺ1 ൅ ሻߣଶߴ
െ

݁ణభ௧

ሺ1 ൅ ሻߣଵߴ
െ

ି݁ߣ
௧
ఒൗ ሺߴଵ െ ଶሻߴ

ሺ1 ൅ ሻሺ1ߣଶߴ ൅ ሻߣଵߴ
ൡ  ሺ30ሻ											.ߦ݀

																																																													ሺ30ሻ 
is obtained. 
 

3.3 Velocity Field and shear stress for case-II: ࢛ሺ૙, ࢚ሻ ൌ  ሺ࣓࢚ሻ࢙࢕ࢉሺ࢚ሻࡴࢁ
Applying similar manners, we have investigated the velocity field and corresponding shear stress 
 

,ݕ஼ሺݑ ሻݐ ൌ ሻݐሺܪܷ cosሺ߱ݐሻ ݁ି௬ඥ∅ ௞⁄ ൅
߱	ሻݐሺܪܷ	2
ଶߴሺߨ െ ߣଵሻߴ

න
ሻߦݕሺ݊݅ݏߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱ݐ݊݅ݏ ∗ ൛ሺߴߣଵ ൅ 1ሻ݁ణభ௧െሺߴߣଶ ൅ 1ሻ݁ణమ௧ൟ݀ߦ			 

 

																൅
∅ߣߥ	ሻݐሺܪܷ	2
ଶߴሺߨ݇ െ ߣଵሻߴ

න
ሻߦݕሺ݊݅ݏߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
cosሺ߱ݐሻ ∗ ൫݁ణభ௧ െ ݁ణమ௧൯݀ߦ.																																																																														ሺ31ሻ 

and 

߬஼ሺݕ, ሻݐ ൌ െܷܪሺݐሻ
ߤ
ߣ
ඨ
∅
݇
݁ି௬ඥ∅ ௞⁄ ሻݐሺ߱ݏ݋ܿ ∗ ݁

ି௧
ఒൗ ൅

ܷ	2	߱ߤ
ଶߴሺߨ െ ߣଵሻߴ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱݊݅ݏ ∗ ൫݁ణభ௧ െ ݁ణభ௧൯݀ߦ										 

െ
ܷ	2	߱∅ߥߣߤ
ଶߴሺ݇ߨ െ ߣଵሻߴ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ൝

݁ణమ௧

ሺ1 ൅ ሻߣଶߴ
െ

ି݁ߣ
௧
ఒൗ ሺߴଵ െ ଶሻߴ

ሺ1 ൅ ሻሺ1ߣଶߴ ൅ ሻߣଵߴ
െ

݁ణభ௧

ሺ1 ൅ ሻߣଵߴ
ൡ  ሺ32ሻ														.ߦ݀

 
4. LIMITING CASE 
4.1. Absence of porosity in Maxwell Fluid when ∅ → 0 
 

Letting∅ → 0 into equations (24) and (30) the solutionsare in the absence of porosity 
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ௌݑ ൌ ሻݐሺܪܷ sinሺ߱ݐሻ ൅
ுሺ௧ሻఠ	ଶ	௎

గሺణమିణభሻఒ
׬

ୱ୧୬ሺ௬కሻ

క

∞

଴ cosሺ߱ݐሻ ∗ ൛ሺߴߣଵ ൅ 1ሻ݁ణభ௧െሺߴߣଶ ൅ 1ሻ݁ణమ௧ൟ݀ߦ,																										ሺ33ሻ 

 

߬ௌ ൌ െ
ܷ	2	߱ߤሻݐሺܪ

ߣߨ
න cosሺߦݕሻ
∞

଴
cosሺ߱ݐሻ ∗ ൫݁ణభ௧ െ ݁ణమ௧൯݀ߦ	.																																																																																									ሺ34ሻ 

are achieved. 
4.2. Presence of porosity in Newtonian Fluid when ߣ → 0 
Letting∅ → 0 into equations (24and (30) the solutions are in the presence of porosity 
 

,ݕௌሺݑ ሻݐ ൌ ሻݐሺܪܷ ሻݐሺ߱݊݅ݏ ݁ି௬ඥ∅ ௞⁄ െ
ܷ	2	ሻ߱ݐሺܪ

ߨ
න

ሻߦݕሺ݊݅ݏߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ݁ିቀ

∅
ೖ
ାఔకమቁ௧݀ߦ െ

ܷ	2	߱∅ߥሻݐሺܪ
ߨ݇

 

ൈන
ሻߦݕሺ݊݅ݏߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ݁ିቀ

∅
ೖ
ାఔకమቁ௧݀ߦ.																																																																																																																ሺ35ሻ 

߬ௌ ൌ െܷܪሺݐሻߤඨ
∅
݇
݁ି௬ඥ∅ ௞⁄ 	൅

ܷ	2	߱ߤሻݐሺܪ
ߨ

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
ሻݐሺ߱݊݅ݏ ∗ ݁ିቀ

∅
ೖ
ାఔకమቁ௧݀ߦ െ

ܷ	2	∅߱ߥߤ
ߨ݇

න
ሻߦݕሺݏ݋ଶܿߦ

ቀ
∅

௞
൅ ଶቁߦ

∞

଴
 

ൈ ሻݐሺ߱ݏ݋ܿ ∗ ݁ିቀ
∅
ೖ
ାఔకమቁ௧݀ߦ																																																																																																																																																					ሺ36ሻ 

are obtained  
 
4.3. Absence of porosity in Newtonian Fluid when ߣ → 0 and ∅ → 0 
Letting∅ → 0 into equations (24 and (30) the solutions are 
 

ௌݑ ൌ ሻݐሺܪܷ ሻݐሺ߱݊݅ݏ െ
ܷ	2	ሻ߱ݐሺܪ

ߨ
න

ሻߦݕሺ݊݅ݏߦ

ߦ

∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ݁ିఔక

మ௧݀ߦ																																																																										ሺ37ሻ 

߬ௌ ൌ െ
ܷ	2	߱ߤሻݐሺܪ

ߨ
න ሻߦݕሺݏ݋ܿ
∞

଴
ሻݐሺ߱ݏ݋ܿ ∗ ݁ିఔక

మ௧݀ߦ																																																																																																									ሺ38ሻ 
 

5.                RESULTS AND CONCLUSION 
The main purpose of this investigations is establish 

the exact solutions related to the presence and absence 
of porosity for the flow of Maxwell fluid under the sine 
and cosine oscillations which depend upon the 
rheological pertinent parameters such as the 
permeability of fluid݇,the relaxation timeߣ,the viscosity 
of fluidߥ , amplitude of fluid߱ , non-zero constantܷ , 
dynamics viscosityߤ, timeݐ etc. The exact solutions are 
reduced from general solutions among four directions 
namely (i) Maxwell fluid in the absence of porosity 
when we set ∅ ൌ 0, (ii) Maxwell fluid in the presence of 
porosity when we set ∅ ് 0, (iii) Newtonian fluid in the 
absence of porosity when we set ∅ ൌ 0 and ߣ ൌ 0and 
(iv) Newtonian fluid in the presence of porosity when 
we set ߣ ൌ 0 and ∅ ് 0.Viewing the effects of porosity, 
the graphical illustrations for velocity field and shear 
stress are depicted against ݐ and ݕ for distinct valuesof 
the rheological pertinent parameters ܷ, ,ߤ ,ߥ ,ߣ ݇, ߱ 
etc.(Fig. 2) is depicted in which velocity field is 
increasing and shear stress is decreasing function with 
respect to increasing values of time. The influence of 

permeability and relaxation time on the fluid is drawn in 
the (Fig. 3) which seem to be similar. (Fig. 4, 5, 
6)prepared to show the impacts of viscosity and 
frequency of oscillations in the motion of fluid. The 
oscillating behavior of motion for fluid can easily be 
seen from (Fig. 7). From (Fig. 8), profile of velocity 
field and shear stress is drawn for comparison under the 
impacts of the presence and absence of porosity. Finally 
four models are to gather depicted for revealing some 
relevant physical aspects which are (Maxwell fluid in 
the presence of porosity, Maxwell fluid in the absence 
of porosity, Newtonian fluid in the presence of porosity 
and Newtonian fluid in the absence of porosity).As 
compared to Newtonian fluid with porosity moves the 
fastest than Maxwell with porosity, Maxwell without 
porosity, and Newtonian fluid without porosity. It is 
pointed out that the pertinent rheological           
parameter permeability k has significant impacts on the 
motion of fluid and also due to permeability k the 
motion of fluid slow down near the oscillating        
plane. The units of all rheological pertinent parameters 
are in SI units. 
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Fig.2:Graphical Illustration of time parameter. 

 
Fig. 3:Graphical Illustration of relaxation time parameter. 

 
Fig. 4:Graphical Illustration of viscosity. 

 

 
Fig. 5: Graphical Illustration of permeability parameter. 
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Fig.6:Graphical Illustration of oscillations. 

 
Fig.7:Graphical Illustration of spatial parameter. 

 
Fig. 8: Graphical Illustration for comparison of four models. 
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