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ABSTRACT

Aim of the paper is to investigate the radiation effect on an unsteady megnetohydrodynamic free convective flow
past a vertical porous plate in the presence of soret is analyzed. The problem is governed by the system of coupled
non-linear partial differential equations whose exact solutions are difficult to obtain, if possible. So, Galerkin finite
element method has been adopted for its solution . The flow phenomenon has been characterized with the help of
flow parameters such as velocity, temperature and concentration profiles for different parameters such as Grashof
number, modified Grashof number, Schmidt number, Prandtl number, Soret number, Magnetic field, Heat source
and Radiation parameter. The velocity, temperature and concentration are shown graphically. The coefficient of
skin-friction, Nusselt number and Sherwood number are shown in tables.

Keywords. Radiation effect, MHD, free convective, Porous@lé&EM.

INTRODUCTION

Convective heat transfer in a porous media is & toforapidly growing interest due to its applicatito geophysics,
geothermal reservoirs, thermal insulation engimegrexploration of petroleum and gas fields, watevements in
geothermal reservoirs, etc. The study of convediaat transfer mechanisms through porous medigation to the
applications to the above areas has been nmdeNield and Bejan [19] . Kafousias et al fidve studied
unsteady free convective flow past vertical gdatwith suction. Hossain and Begum [5] halseussed
unsteady free convective mass transfer flow pasical porous plates. MHD convective flow of acrokpolar
fluid past a continuously moving vertical porouatplin the presence of heat generation/absorptamnstudied by
Rahman and Sattar [12]. Recently, the study of freevective mass transfer flow has become the olgéc
extensive research as the effects of heat traasbeig with mass transfer effects are dominantufeatin many
engineering applications such as rocket nozzleslirgy of nuclear reactors, high sinks in turbiredes, high
speed aircrafts and their atmospheric reenthiemical devices and process equipments. eddgteffect on
MHD free convective and mass transfer flow thropghous medium with constant suction and constaat fiex in
rotating system studied by Sharma [15]. But inth#se papers thermal diffusion effects have beaeced,
whereas in a convective fluid when the flow of misssaused by a temperature difference, thermalsidn effects
cannot be neglected. In view of the importancehis diffusion-thermo effect, Jha and Singh [6] preged an
analytical study for free convection and mass fexrnffow past an infinite vertical plate moving puisively in its
own plane taking Soret effects into account. Irtlad above studies, the effect of the viscdlissipative heat
was ignored in free-convection flow. Howevegebhart and Mollendorf [3] have shown thahew the
temperature difference is small or in high Pramdimber fluids or when the gravitational field isf high
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intensity, viscous dissipative heat should ta&en into account in free convection flowtpasemi-infinite
vertical plate. The unsteady free convection fldw @iscous incompressible fluid past an iidinvertical plate
with constant heat flux is considered on takimg account viscous dissipative heat, under tiileience of a
transverse magnetic field studied by Srihari. KlgtL6] . Ramana Kumari and Bhaskar Reddy [13] hauadied a
two-dimensional unsteady MHD free convectiflew of a viscous incompressible electricallpnducting
fluid past an infinite vertical porous plate withriable suction. Suneetha [17] examined the proldémadiation
and mass transfer effects on MHD free convecfilov past an impulsively started isothermadrtical plate
with dissipation. The effect of temperaturepel®dent viscosity and thermal conductivity umsteady MHD
convective heat transfer past a semi-infinite eattporous plate has studied Seddek and Salama Ifi4¢cent
years, progress has been considerably made iriutig sf heat and mass transfer in magneto hydraaym flows
due to its application in many devices, like the Mkipower generator and Hall accelerator. The infteenf
magnetic field on the flow of an electrically comting viscous fluid with mass transfer and radiatabsorption is
also useful in planetary atmosphere research. Kinyat al. [8] presented simultaneous heat anass transfer
in unsteady free convection flow with radiatiabsorption past an impulsively started infiniggtical porous
plate subjected to a strong magnetic field. Yi8][dumerically analyzed the effect of transpirati@iocity on the
heat and mass transfer characteristics of mixedleziion about a permeable vertical plate embeddedsaturated
porous medium under the coupled effects of theand mass diffusion. Elbashbeshy [2] studied tfiect of
surface mass flux on mixed convection along a e&lrflate embedded in porous medium. Chin et aldbtained
numerical results for the steady mixed convectiourgary layer flow over a vertical impermeableface
embedded in a porous medium when the viscosityhef ftuid varies inversely as a linear function bt
temperature. Pal and Talukdar [11] analyzed thebdomd effect of mixed convection with thermal raiia and
chemical reaction on MHD flow of viscous and el®etly conducting fluid past a vertical permeableface
embedded in a porous medium is analyzed. Mukho@adf8] performed an analysis to investigate theaff of
thermal radiation on unsteady mixed convection feovd heat transfer over a porous stretching seiifaporous
medium. Hayat et al. [4] analyzed a mathematicalehon order to study the heat and mass transfaracteristics
in mixed convection boundary layer flow about a&ény stretching vertical surface in a porous medfilled with
a visco-elastic fluid, by taking into account thé&fusion thermo (Dufour) and thermal-diffusion (®oyr
effects.Satya sagar sexena and Dubey [19] M.H.B danvection heat and mass transfer flow of vissi fluid
embedded in a porous medium of variable permegbhilith radiation effect and heat source in slipwfloegion.
Rathore and Asha [20-21] discussed recently tfextsfof heat transfer MHD unsteady free convectiow past
an infinite/semi infinite vertical plate was anags Sudhir Babu et al. [22] discussed radiation ehemical
reaction effects on an unsteady MHD convection fluagt a vertical moving porous plate embedded poraus
medium with viscous dissipation.

The object of the present paper is to study thatiat effect on an unsteady megnetohydrodynaneie fionvective
flow past a vertical porous plate in the preseniceooet.The problem is governed by the system opted non-
linear partial differential equations whose exagfusons are difficult to obtain, if possible. SGalerkin finite
element method has been adopted for its solutibichwis more economical from computational poinviefw.

NOMENCLATURE

B,  External magnetic field

C| Species concentration

Cu Spice concentration near the plate
C. Spice concentration of the fluid

C Dimensionless concentration

C p  Specific heat at constant pressure
g Acceleration due to gravity

G, Thermal Grashof number

Ge Modified Grashof number

R Radiation Parameter

K;  Thermal conductivity of the fluid
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M Magnetic field parameter
D Chemical molecular dieeusivity
P Prandtl number

-

Sc Schmidt number
SO Soret number

Q Heat source parameter
Temperature of the plate

T,
T;, Temperature of the fluid far away from the plat
t' Time
t Dimensionless time
u' Velocity of the fluid in thex -Direction
u, Velocity of the plate
u Dimensionless velocity
y Coordinate axis normal to the plate
y Dimensionless coordinate axis normal to the plate

Greek symbols

Volumetric coefficient of thermal expansion

= Volumetric coefficient of expansion With Camtration

Coefficient of viscosity

B
B
7
q Radiative heat flux
Kinematic viscosity
P
g
g
-
4

Density of the fluid

14

Stefan-Boltzmann constant
Electric conductivity
Skin-friction
Dimensionless skin-friction
Similarity parameter

S

3

FORMATION OF THE PROBLEM
Unsteady flow of an incompressible, electricallpdocting viscous fluid past an infinite verticalrpos plate under
the influence of a uniform transverse magneticdfiisl considered. Here the origin of the co-ordinatystem is

taken to be at any point of the plate. Let the comemts of the velocity along wittX' and y' axes should

be U', V' and which are chosen in the upward directionglihe plate and normal to the plate respectivihe
polarization effects are assumed to be negligiblé lrence the electric field is also negligible Hetlte governing
equations of the problem are

', apy) , apy) _

ot' ox' oy' (1)
1 au' ] 6u' 1 au' apl 1 1 1 O 1 1
— U —+V— |=——+gB(T"'-T', )+ c-C,)+
P ( Froiew 6y'j o "B =T)+ 9B (C=C)
i(zﬂﬂj*-i ﬂ +ﬂ —Eu'—chz)u' (2)
ox' ox') oy ay' ox k'
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sepl T o' 0T 0T oy (07T, 07T oq', 99" ey 0’1", 0°T
ar Y ox ay’ oz ™ dy 2 K ox oy lox? oay?) O
oc', ;9C,,0C - pf0°C 0 C, o[0T, 0T
p ox® oy? ) P ax? T oy “)

ot ox' ay'
Here, the status of an equation of state is thaqtuﬁation,o' is constant. This means that the density variation

produced by the pressure, temperature and contentrgariations are sufficiently small to be uninnzmt.
Variations of all fluid properties other than thariations of density except in so far asythgive rise to a

body force are ignored completely (Boussingsoreximation). All the physical variables are fuinos of Y'

andt' only as the plate are infinite. It is also assurtied the variation of expansion coefficient is ligigly small
and the pressure and influence of the pressur¢hendensity are negligible. In a convective fluié flow of
mass is caused by a temperature difference, then#thaiffusion (Soret effect) cannot be negelct Within
the framework of above assumptions the governingons reduce to

o' _
ay ®)
ou' au v’ v , oB}
oy = -T' )+ c'-C' u -—u-—2u
o =0T+ 9B (C-CL) o g — U= ©
' [ 2
4l +V'aT = KT 4 -:rz —ia_q' +&(T’_T°;)
o oy’ pCploy” Koy | pc, @)
] ] 2/ 201
oC € _poC 0T )
ot' ay' ay' ay' (8)
and the corresponding boundary conditions are
t>0,u'=0, T=T,=1+&“, C'=C,, a y=0
Ul—vo, T'—lew, c —>C°°, as y'—>°0 9

From the continuity equation, it can be seen Mats either a constant or a function of time. Seuasing suction
velocity to be oscillatory about a non-zero constaean, one can write

V=-v, (L+£Ae™)
(10)
Where V, is the mean suction velocity a8gdA are small such that€ A<<1 the negative sign indicates the
suction velocity is directed towards the plate.

In order to write the governing equationsdathe boundary conditions in dimensional faflog non-
dimensional quantities are introduced.

y:VO_yI y:Vo_y' . t'v2 T:T'_T"Z c- c'-c.
v v 4v T,-T. c,-c.’
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T * ro__ ! 1]
6 =9I L) o BT C,=CL) g v v
Y \Y D Vv

o

AW oB2v KV o= D,(T,-T.) _HC,
Vo [)‘/o V7 U(C\;V_C(:o)’

Qv R= 160 T.°

Q_pcpvoz’ 3Kk

(11)

Hence, using the above non-dimensional quesititthe equations (6) - (9) in the non-disienal
form can be written as

10u
40t

10T

_+ene=)M =G TG c+ﬂ—(|v| +iju
oy ay’ K (12)

(1 ,sAe"“)aT _ (1+ Rj 0T

> TQT
ay ay (13)
10C )6_C_i62C 0°T

40t

+ScSo——
oy S oy’ oy’ (14)

~ 1+ eAe“

and the corresponding boundary conditions are

t>0:u=0T=T, =1+&£*“, C=1 at y=0
U—>O,T—>O,C—>0 as y'—>°° (15)

M ethod of solution
The Galerkin expansion for the differential equat{@2) becomes

.[YK N(e)T(azu(E) + au(E) 1 au(E) _

o Doy 4 a NU(E)+R1de:O

(16)

R =G, T +G.C B=1+sAd"

N:|\/|+i D:1+R
K Pr

Let the linear piecewise approximation solution

u® = N; (Y)u; () + N, (Y)u, (t) = Nju; + N,
Where

- -y : N
N = DY Ny = 4 _yJ N =[Nj Nk]T ={NJ}
j k
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The Galerkin expansion for the differential equat{@6) becomes

au@© ) CIFIC) . C) ©
N(e) ou _J‘YK oN ou _ N(e) B ou + 1 ou + Nu(e) _ Rl dy -0
ay g dy oy ody 4 ot

(17)

Neglecting the first term in equation (17) we gets

(@ © . (e) (e)
[N T e [gQu” _10uT o4 |lay=0
Yi dy oy dy 4 ot

1|1 -1jju | B|I-1 1|y, +I(e)2 1 u}+N|(e>2 Thu |- gl
190-1 1{u| 2|-1 1fu| 24[1 2|u | 6 12uk_R171

Wherel® =y, - Y; =hand dot denotes the differentiation with respedt to

We write the element equations for the elemenys; SY<Y, and Y; SYy<Y, assemble three element
eqguations, we obtain

1 -1 07u, -1 1 0fu, 2 1 0fu, 2 1 0fu, 1
B 1 SN R
-1 2 -1lu |-——|-1 0 1|y |[+=|1 4 1| u [+=|1 4 1|u [=22|2
|© 2© 4 16 2
0 -1 1|u, 0 -1 1|u, 01 2|u, 01 2|u, 1 g

Now put row corresponding to the node zero, from equation (18) the difference scheimes

1 B 7. c . N
| (o [_ U + 20 = ui+1] _W[_ui—l U]+ ﬂ[ui—l AU U, [+ E[ul—l +4u, + ui+1] =R

Applying Crank-Nicholson method to the above equrathen we gets

Alui]—Jrll + Azui]+l + A3Ui1++11 =Aul, + Aul + Aul, + R"

(19)

Where

A =1-12r +6Brh + 2Nk A, =4+ 24r +8NK A, =1-12r - 6Brh + 2Nk

A, =1+12r - 6Brh - 2Nk A =4-24r -8NK A, =1+12r +6Brh — 2Nk

R” = 24(G, )KT,' + 24(Gc)kC/
Applying similar procedure to equation (11) and)(tt#&n we gets

BTS +BT +BTL =BT, +BT +BT, @0)
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‘a1 ‘a1 i . . .
GG +CGm+CCli =C,C, +CC +Ca, o
Where

Bl =1-12Ar +6Brh-2Qk 82 =4+ 24Ar —80Qk

B, =1-12Ar —-6Brh-2Qk B, =1+12Ar —-6Brh+ 2Qk B, = 4 - 24Ar +8Qk
By =1+12Ar + 6Brh + 2Qk

C,=S. —12r +6BS.rh C, =45 +24
C,=S. -12r -6BS.rh C, =S +12r -6BS.rh
C, =4S, - 24r Cs =Sc +12r +6BS.rh

R = 24kS2S, (TTi 1] - 2T[i] + Ti +1])

k .
Here r =-— and h,k are the mesh sizes along-direction and timet -direction respectively. Indek refers to

the space andj refers to the time. In Equations (19)-(21), taking 1(1) and using initial and boundary
conditions (12), the following system of equati@ne obtained:
A X, =B i =113

Where A’s are matrices of ordemand X, B; s column matrices having — components. The solutions of above

system of equations are obtained by using Thomgaritim for velocity, temperature and concentratiéiso,

numerical solutions for these equations are obthineC-program. In order to prove the convergemat stability

of finite element method, the same C-program waswith slightly changed values dfandk and no significant
change was observed in the valuesipf andC . Hence, the finite element method is stable amyegent.

Skin friction
The skin-friction, Nusselt number and Sherwood nembre important physical parameters for this tygbe
boundary layer flow. The skin friction, rate of head mass transfer are

Skin friction coefficient C , ) is given byC, = (a—uj (22)
[\
Nusselt number NU) at the plateis ~ Nu = (O—Tj (23)
o)
Sherwood number®h) at the plate is Sh= (Z—Cj (24)
Y Jymo

RESULTSAND DISCUSSION

As a result of the numerical calculations, the disienless velocity, temperature and concentratisinillutions for
the flow under consideration are obtained and thefaviour have been discussed for variationséngthverning

parameters viz., the thermal Grashof num@er, modified Grashof numb@C , magnetic field paramete
permeability parameteK , Prandtl numbeP- , heat absorption paramet€) ,Radiation ParameteR , Schmidt
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number S, and Soret numbe8, . Here we fixe&c = 0002, =1t = 0.1.

The influence of the Schmidt numb&,_ on the velocity and concentration profiles are teldtin Figs 1(a) and

1(b) respectively. The Schmidt number embodiesréie of the momentum to the mass diffusivity. T®ehmidt
number therefore quantifies the relative effectegn of momentum and mass transport by diffusiorthi
hydrodynamic (velocity) and concentration (specibsundary layers. As the Schmidt number increabes t
concentration decreases. This causes the conéentbatoyancy effects to decrease yielding a reduadti the fluid
velocity. The reductions in the velocity and corteation profiles are accompanied by simultaneoaductions in
the velocity and concentration boundary layers.s€Hgehaviors are clear from Figs 1(a) and 1(b).

Figs 2(a) and 2(b) illustrate the velocity and tenapure profiles for different values of heat seuparameteQ

the numerical results show that the effect of iasheg values of heat source parameter result inceeasing
velocity and temperature.

Figs 3(a) and 3(b) illustrates the behavior veloaitd Temperature for different values of RadiapanameterR .
It is observed that an increase in R contributéedoease in both the values of velocity and Termfpee.

Figs 4(a) and 4(b) illustrate the velocity and tenapure profiles for different values of the Pramdimber P- . The

Prandtl number defines the ratio of momentum diffitisto thermal diffusivity. The numerical resulshiow that the
effect of increasing values of Prandtl number mssii a decreasing velocity (Fig 4 (a)). From Fidb, it is
observed that an increase in the Prandtl numbettses decrease of the thermal boundary layerkmieiss and in

general lower average temperature within the boynidger. The reason is that smaller valuedpfare equivalent
to increasing the thermal conductivities, and tfoee heat is able to diffuse away from the heatkdepmore
rapidly than for higher values d®- . Hence in the case of smaller Prandtl numberbebdundary layer is thicker
and the rate of heat transfer is reduced.

Figs 5(a) and 5(b) depict the velocity and coneiun profiles for different values of the Soretmher S . The
Soret numberS, defines the effect of the temperature gradientsiéind) significant mass diffusion effects. It is

noticed that an increase in the Soret numBgr results in an increase in the velocity and conegioin within the
boundary layer.

The influence of the modified Grashof numlﬁrC on the velocity is presented in Fig 6. The modifierashof
number  signifies the relative effect of the thatrbuoyancy force to the viscous hydrodynamic foircehe
boundary layer. As expected, it is observed thateths a rise in the velocity due to the enhancéroéthermal
buoyancy force. Here, the positive values®f correspond to cooling of the plate. Also,@g increases, the peak
values of the velocity increases rapidly near thps plate and then decays smoothly to the frearst velocity.

Fig 7 presents typical velocity profiles in the bdary layer for various values of the Grashof numBe , while
all other parameters are kept at some fixed valliee. Grashof numbeG. defines the ratio of the species

buoyancy force to the viscous hydrodynamic fokse.expected, the fluid velocity increases and tbakpvalue is
more distinctive due to increase in the speciesyamowy force. The velocity distribution attains astitictive
maximum value in the vicinity of the plate and tldatreases properly to approach the free stream .val

The effect of the permeability parametér on the velocity field is shown in Fig 8. An increase resistance of the
porous medium which will tend to increase the vi&yod his behavior is evident from Fig 8.

For various values of the magnetic paramier, the velocity profiles are plotted in Fig 9. ltncke seen that a4
increases, the velocity decreases. This resultitgtie¢ly agrees with the expectations, since tregmnetic field
exerts a retarding force on the flow.
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Tables (1), (2) and (3) show the numerical valuethe skin friction coefficient, Nusselt number agtear wood
number. The effects of whe@r, Gm M, K, Pr,R, Q, ScandS,on the skin-frictiorC ; , Nusselt numbelNU

, Sherwood numbeiSh are shown in Tables 1 to 3. From Table 1, it isesbed that a<Gr or GMmorK

increases, the skin-friction coefficient increasebgre as the skin-friction coefficient decreassdvhincreases.
From Table 2, it is noticed that as the skin-fdaticoefficient and the Nusselt number decreasd3raincreases.

R, Q increases the skin-friction coefficient and thesblt number also increases. From Table 3, dtiad that

as S increases, the skin-friction coefficient decreasede the Sherwood number decreas&g.increases, the
skin-friction coefficient increases while the Sheod number increases

3 1.2
2.5 - 1 Sc=0.24,0.4,0.6,0.78
5 | 0.8 -
u C
15 - 06 1
1] 04 -
Sc=0.2,0.4,0.6,0.78
0.5 4 0-2 |
O . . . . . . . . . 0 T T T T T T T T T
0 051 15 2 25 3 35 4 45 0 051152253 35445
y Yy
(a) (b)

Fig.1.Effectsof S, on a) velocity and b)Concentration profile.
(Q=16=0002P = 074M =1,G. =5,G, =5,S, =LK =54 =1t =01,R=1)
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25 - Q=0.0,0.5,1.0,1.5

1.5 -

0.5 -

0 T T T T T T T T T
0 051 15 2 25 3 35 4 45

0 T T T T T T T T T
0 051 15 2 25 3 35 4 45
y y

@) (b)

Fig.2.Effetson Q on a) velocity and Temperature profile

(S. = 06,6 = 0002 P. = 074LM =1G; =5G. =5S, =LK =5 =1t=0LR=1)

25 1.2
1 - R=0.0,0.5,1.0,1.5
2 R=0.0,0.5,1.0,1.5
0.8 -
1.5 - T
u
0.6 -
1 -
0.4 -
0.5 - 0.2 -
0 T T T T T T T T T 0 T T T T T T T T T
0 05 1 15 2 y2.5 3 3.5 4 45 0 051 15 2 25 3 35 4 45
y
(a) (b)

Fig.3.Effectsof R on a) Velocity and b)Temperature profile.
(SC =06, =0002P =071,M =1G, =5G. =55, =1L,K=5a=1t=010Q :l)
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2.5 1
0.9 -

Pr=0.71,1.0,4.0,7.0

Pr=0.71,1.0,4.0,7.
0

0.8 -

0.7 -

0.4 -

0.3 -

0.2 -

0.1 -

0 T T T T T T T I I 0 T T T T U T T 1 I
0 05 1 15 2 25 3 35 4 45 0051152253 35445
y y

(@) (b)
Fig.4.Effectsof P- on a)Veocity and b)Temperature profile.

(S. =06,6= 0002R=1,M =1,G, =5G. =5,S, =LK =5, =1t = 01,Q =1)

3 1.2
25 - 14 $0=1.0,3.0,5.0,7.0
2 - 0.8 -
! C
1.5 - 0.6 -
19/ $0=1.0,3.0,5.0,7.0 0.4 1
0.5 - 0.2 -
0 T T T T T T T T T 0 T T T T T T T T T
0 051 15 2 25 3 35 4 45 005115 2 25 3 35 4 45
y y
(a) (b)

Fig.5.Effectsof S, on a) Velocity and b)Concentration profile.
(S. = 06,6 = 0002R=1,M =1G; =5,G, =5,P- = 074K =5,& =1t = 0.1,Q =1)
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7
Gr=5.0,10.0, ,20.0
5 Gc=5.0,10.0, ,20.0 6
4l 5
u 4
31 u
3
2 .
2
17 1
0 T T T T T T T T T O
0 051152 25 3 35 4 45 0 051 15 2 25 3 35 4 45
y y
Fig.6.Effectsof G, on Velocity. Fig.7.Effectsof G, on Velacity.

S. =06,6=0002R=1,M =1G; =5 S. =06,6=0002R=1,M =1G. =5,
S =5P =071K=5w=1t=010Q=1 S =5P =071K=5w=1t=01Q=1

2.5 2.5
M=1.0,2.0,3.0,4.0
5 | K=1.0,2.0,3.0,4.0 2 |
1.5 A 1.5 A
u u
14 14
0.5 - 0.5 A
O T T T T T T T T T 0 T T T T T T T T T
0 05 1 15 2 25 3 35 4 45 0 05 1 15 2 25 3 35 4 45
y y
Fig.8.Effectsof K on Velocity. Fig.9.Effetsof M on Velocity.

S. =06,6= 0002R=1M =1G, =5, S. = 06,6 = 0002R=1K =5G_ =5
S, =5P = 071G, =5w=1t=01Q=1 S, =5P = 071G, =5w=1t=01Q=1
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Table1: Effectof G, ,GC, M and K on C;
(R=05,Pr=0.71,Q=1.0,S =0.6, S, =1.0)

Gr |Gm | M | K| C

2.0 2.0 1.0 0.5 | 1.0132
4.0 2.0 1.0 0.5 | 1.9568
2.0 4.0 1.0 0.5 | 2.2752
2.0 2.0 2.0 0.5 | 0.6254
2.0 2.0 1.0 1.0 | 1.5456

Table2: Effectof R, Pr and Q on C; and Nu
(G, =2.0,GC=2.0, M =0.3,K =0.5, S =0. 6, S,=1.0)

R Pr Q Cf Nu

05| 0.71| 1.0 | 1.4456| 1.1489
10| 0.71| 1.0 | 1.5429| 0.9458
05| 7.0 | 1.0 | 0.6724 | 0.5435
05| 0.71| 1.0 | 1.4354| 1.0512
0.5 | 0.71 | 2.C | 1.542¢ | 1.446¢

Table3: Effectof Sc and S; on C; and Sh
(G, =2.0,GC=2.0,M =0.3,K =05, R =0.5,Pr=0.71,S,= 1.0, Q=1.0)

z[s]cC [ =

0.22 | 1.0 | 1.4479| 0.5654
0.60 | 1.0 | 1.1364 | 0.4429
0.22 | 3.0 | 1.4758| 0.7458

CONCLUSION

In this article a mathematical model has been ptede for the radiation effect on an unsteady
megnetohydrodynamic free convective flow past atis@r porous plate in the presence of soret. Tha-no
dimensional governing equations are solved withhtbkp of finite element method. The results illagtrthe flow
characteristics for the velocity, temperature, emi@ation, skin-friction, Nusselt number, and Shewd/ number.
The conclusions of the study are as follows:

» The velocity increases with the increase Grashoftrer and modified Grashof number.
» The velocity decreases with an increase in the etagparameter.

» The velocity increases with an increase in the patility of the porous medium parameter.

* Increasing the Prandtl number substantially deeet®e translational velocity and the temperatunetfon.
* Increasing the heat source parameter increasevblubity and temperature.

» The velocity as well as temperature increases aitincrease in the Radiation parameter.

» The velocity as well as concentration decreasds avitincrease in the Schmidt number.

* Anincrease in the Soret number leads to increatigei velocity and temperature.
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