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Abstract: The behavior of the velocity for a fixed Reynol ds

been presented in these graphs. I n edcch ionft etntsd ¢ dintcu &
velocity decreases. Further, as the angle of inclinat.
observed that there is a wide spread dispersinan iafl |wel
Further, it is observed that for constant values of macg
increases, the velocity decreases. Further, in all abo
neslip conditions are satisfied at both the boundari es.
boundary | ayer region increases. Further, as the angl e
decreakiesalalnyl converges to zero. For a slight change i
the skin friction is noticed in the boundary | ayer regi
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the skin fritoot iboen iinsc roebasseérnged The nature of profiles in
small change in the applied magnetic intensity, the ski
the skin fricAd othhevadReb ilnicnreecaarsleys., t he skin friction o
in the profiles of the skin friction is noticed.
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1INTRODUCTI ON

FIl ow through porous media can be considered

FIluid through porous medium invodomrsi dereatpioarnc
sever al probl ems rel ated t o geophysical, pe
bi omedi cal situations the problem assumes gr e
consider the final tobal thabobsssebkeeoayg okpthksese
the flow which is | argely compared to the <c¢heéa
driving force that is necessary to move the s
be in emqwilthbresistive force that i s generat e

and the bounding surface.

The flow of incompressible viscous fluid wit
suction/injectibobndascubheewabysBeamahi [&8]. The
was famahegye8ell ars [ 2] for high suction Reyn
circular pipe for amallyy sdwan aaknfed]t eantail ez ewla s
solah was obtained as an asymptotic expressi
through a circular tube with wuni freardm ad radvsed oscd
the walls with exponenti al | y ddiesccruesassea dn gb yf uMiacsts
the abasegwcbeat source, the MHD flow in a vert
[ 5Ther etafd etrheory by considering the | aminar f

and i nwaesc tsi tounckil ¢ da nldy T hTohnearsetaff@&Jepr, obl em of f ul |
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flow between twas \werat@ivapald Igjlyalt.eer i esvafi bws p
aspects of blood flow in a pulmonary <channel
corrnedsipnog di spersion of wdsuidiss cFuusosge dif gbj]yi m ntd h &
[ 9] . The fl ow pattern using physical condition:
consiidnehreeidr | nv d Dtuinglati bepesdabi | 0.ft yYRamar a sNuwsr t
and ChandrasekftWthedftha@apedtaefiiobbuadary | ayer ph
MHD fl ow with exponentially decertbasgfilh]d) puesen

detail ed anal ysids odf swiconae loa dteirc tfylple bet weer
| ower plate having natur al permeability. It i
al most I inear. However, the situation ear t he

anal ysis by considering viscoelastic propert)

i nvestigat Kdr tblyy Ramdénkbavi t ha [ 12].

I n al l such analysi s, it i s observednghat a
trend in the velocity profiles while the velo
to be parabolic with the inclusion of viscoel
Some examples in | i vingd otrrgaams porrst ameec hraenliast nesc
bl ood flow in .a circulatory system

2 MATHEMATI EQRMUL ATI ON

u=ov=v( X V=a
_ > \Y;
T—»
e
u yv=0
u=v=o0

Schematic diagram of the problem

A steady flow of viscous electrically cond

influence of externally applied homogeneous m
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that the fluid is incompressiaddc twhda helneatlrri gn

force is very minute. A rectangudaaiscastesinan
di stance measured in the normal section of ge:q«
considered inonsdewhi aadPyi slirleretpressure gr adi

The governing equations of continuity and m

geometry is considered to be varying from hor

- — T (1)

- 00— U— -— —0 (2)
WherBe(0B))i s the magnetic field vector. The apprt
u=0o0ny=0 ( 3)
u=0o0ny=a (4)

Where a is the widthhef ellketoh aehddnoshidtsyc,t hei t

kinematic viscosity. |l ntroducing the foll owin
6 —F —R —fo R —R —fvo — (5)
and substituting into ehQuatnon (1) and equat:.i
— — n (6)
— 06— U— — — 00 "ONE I (7)

The boundary conditions reduce to

0 TEE& T ( 8)

0O TE &W p (9)
Under the assumptions that the flov{u(yit)sf),o]lamina

and the plate is |l-akge e€heughualwansoédl mogi »n

. (10)
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— — — 006 00hEi |
Wheraee Angle of inclination

And the boundary
0 TEE& T

O TE&w p

3SOLUTI ON OPROBIEEM

Let the seluaioonof{ 10Ré&nn

conditions

RAJRBEMAKNARMURTHY

(11)

reduce to
(12)
(13)

Heegfiat henf orm

u(y,t) = up(y)e ™ (14)
Substituting equation (14) and equation (15)
u
0 2 - 2
dy2+puo—-q (15)
The boundary conditions transformed to:
u=0on y=0 (16)
u=0on y=1 (17)
The solution of equation (15) satisfying boun
ReGcosa ésinp(l- y) +sin o
u(y,t) = ReGeosa &sinpl- y) +sinpy 2 (18)
é sinp U
Wh e rpe /Re(w+ M)
g =V ReGcosae™
And skin B4 c2RegRsagl-cospg (19)
MYy Y ¢ Sinp =
1 o ~
El ow rﬁm@:ZRchosaal Fospo_ Rchzosa (20)
0 p ¢ sSInp =+ p
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4 RESULTS QOWXLUSI ONS
1The effect of magnetic intensity on the velo
figure 3 and figured.

Theehaoi othe velocity for a fixed Reynol ds

inclination has been presented in these graph
magnetic intensity increases, otfhe nvcellioncaittiyo nd e
the velocity decreases. I n all these figures,
velocity profiles which are very closed to bo

As we move away f ar frroofm |tehse cpolnavteer,g et.h el tv elso

profiles are parabolic in nature in all above

VELOCITY

0 01 02 03 04 05 06 07 08 09 1

Fi-g: Il nfl uence of magnetic field on
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w

VELOGITY

Fi-g: Effect of magnetic field on ve

2The effect of the angle of inclination for a
magnetic intensity, the velocity profiles are
I n ealcehseofi Itl ustrati ons, it is observed that
Reynolds number. As the angle of inclination i
situations the velocity prosfliilpesc canrdei tpieornfse catrl

both the boundari es.

10 T T T T T T
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Fi-5: Effect of angle of inclination
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Fi-m: Infl uence of angle of inclination
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10 T T T T T T
M=0.8 —+—a=7/6
Re=6 —S—a=7/4
8- - —*—a =7/3| |
—E—a =72
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Y
Fi-8§g: Efdrglte odf i nclpmaftiilosms on vel oci

d3Theontri bution of Reynolds number (Re) on th

10 for M = 0.5 and M = 0.6 respectively. I n b
t he skiinn ftrhectbomndary | ayer region increases.
boundary surface increases, the skin friction
change in the applied magneti €rioteasityg, natir
boundary | ayer region.
60 T T
M+Re=e.oo
—6—Re=7.00
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Fi-9: Effect of O6Red on skin frict.i
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Fi-1g0 : I nfluence of ORed on skin fr

4. The influence of ithe raspeedtRé&di had i hhei apr

i nt e
it
The

ma g n

nsityMM==0.065i @anidl l ustrated in figures 11

S observed that as the angle of i1nclinatio
nature of profiles inybottlhhrt me sammad s ctha@anma
etic intensity, the skin friction decreas

SKIN FRICTION

M =05 ~+—g=0
——a = 56|
- —+—a=c4| |
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e

Fi-gl : Contribution of the angle of inc
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SKIN FRICTION

M=06 | [——a=0
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Fi-g2: Effect of the angle of inclinat]
5The conteatbudfe dmanirteht irce sfipeecaddtigtl @ of 1 nclinatd.i
Re = 7 is depicted in figure 13 and figure 14
that as the angle of inclination increases, t|I
wi thhe tt ek experi ment al results. As the angl e

boundary surface does not experience any fric

a marginal decrease in the Isakyiemr frreigctoinon i s n
Al so, the dispersion of the profiles is more
narrows down as the angle of inclination incr
45 Re=6 ——M=05| |
——M=0.6
3 —*—M=0.7
L g —e—M=038| |
= —+>—M=0.9
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Fi-g3: I nfluence of magnetic field on
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Fi-lg4 : E fmfaggntetafc field on skin frict
6. The effect of thé amghlpee cRbefytnioonlcd si nnaut mboenr wWR e

shown in figure 15 and figure 16 respectively.
increasecsttiloe skicm efasies. Further, from the ab
field increases, the skin friction varies | i1
boundary increases. Not much onf icshamagtei cend tihne

il lustrations.
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Fi-g6: Contri bution of the angle of in

7.7Figure 17 and fi gur et hle8 asnhgolwes otfh ei nicnlfilnuaetni coen

magnetic field M = 0.5 and M = 0.9 respective

the alpha increases, the flow rate increases

However, dgint battihontsheas al pha increases the fl ¢

the profiles of the flow rate seems to be mor
oy T |
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Fi-g7 : Effect of angle of inclinatic
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Fi-Ig8 : Influenoel omhaanghe ooaf fl ow r at
8 The effect of apptlhi erdetshpeegcdtR étéocf omteomsst yntw
inclination O and pi/3 is shown in figures 19
i ncreases, tehaes efsl. o wi hrea tfe odwve crrait teh i s eRfgyanood ditsm

number for any magnetic field.

FLOW RATE

06 0.65 07 075 08 0.85 09 0.95 1
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Fi-1g9 : Effect of magnetic intensity ot
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FLOW RATE
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Fi-g2: Var ioavt ir@an ko fivetfsHpee catn gtloe of i ncl i nat
10 The effect of thei alppl & dpgke mgrhat iod i miceé m Niat
figures 23 and 24. As the angle of inclinatio
dspersion of the profiles is more significant

of f region.

Fi-n3: Effect of magnetic field on



