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Abstract

We present a higher order correction for the temperature field. It is
shown that the correction has a maximum and that the maximum @
depends on the Prandtl number P, and the heat absorption coefficient ¢@.
Moreover Bjnax > @as @ =*> @

pp 163 - 166
1.0 Introduction

The study of flow and heat and mass transfer énbibundary layer induced by a surface moving
with a uniform or non-uniform velocity in a quiesteambient fluid is important in several manufairtgr
processes in industry which include the boundaygralong material handling conveyers, the extensio
plastic sheets, the cooling of an infinite metafllate in a bath [1]. Such a problem also ariseglass
blowing, continuous casting and spinning of fibj|dds Sakiadis [10] studied the flow induced bywaface
moving with a constant velocity in an ambient fluid

Vajravelu and Hadjinicolau [8] and [9] investigdta convective heat transfer in an electrically
conducting fluid at a stretching surface with umifiofree stream and they showed that heat generation
absorption effects in moving fluid is important.

Pioneer worker on heat and mass transfer incl@lesh and Yuh [2] while Gupta and Gupta [6]
investigated heat and mass transfer on a stretadtiegt with suction or blowing. Crane [3] studibé t
flow induced by a surface moving with constant eéloin an ambient fluid while the heat transfertiog
same problem was studied by Erickson [4]. Recekltiithucumaraswamy [7] studied the effects heat
generation/absorption and magnetic effects whilanfha [1] studied a generalization of the problem
investigated in [7].

In this paper we study an MHD flow of a uniformliretched vertical permeable surface in the
presence of heat generation / absorption whichHteeBom a quadratic reaction. Thus the presenblera
is a generalization of [1].

2.0 Governing equations
Following [1] and modifying for an Arhenins reagtiove obtain
ov
— = 2.1
oy (2.1)
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au a%u 0B,

Vo—=uo— +gp (T-Tw)+gp (c-c,)-—"u (2:2)
oy oy
pevIt =k T h(ecy (@ (T-T)+Q (T-T)) (29
p ay ayz
g_c =D 2 ~(e=c.)" {y, (T-T.) +¥,(T-T.)*} (24)
y ay

wherey is the horizontal or transverse coordinate, ihis @xial velocityy is the transverse velocity, is
the fluid temperaturec is the concentrationJe is the ambient temperaturepo is the ambient

concentration, ang, g, By, Bc v g, £ Qo, D, yolyland n are the density, gravitational acceleration,

coefficient of thermal expansion, coefficient ofncentration expansion, kinematics viscosity, fluid
electrical conductivity, magnetic induction,

heat generation/coefficient and the chemical reagiarameter and real number respectively. Theiphly

boundary conditions for the problem &0) = U,, V(0) = - v, T(0) = T, ¢(0) = ¢y
Y—>00,U—>0,T—>T00,C—>Cm, (25)

whereu,, vy, > 0, T,, andc,, are surface velocity, suction velocity, surfaceaperature and concentration

respectively. Assuming = constantn =0

u T-T c-cC
=y, /U, ut = —, 6= ° ,Cc'= = 2.6
Y E u, T, -T, c, —C. (26)
We obtain, dropping” '™
2
du, du, G 6+G,c-M?u=0 @2.7)
dy®  dy
2
49 v p 99, o+0ge =0 (2.8)
dy dy
2
a5 9 (5,6+56°) =0 (2.9)
dy? dy
where
6, =2 ) g _BMONC) s g Vo g Sor 1), 4=y, (LoT)
U, Vv? U,V? k D D D
vpc 2
Y Y% BP% _pr Yo R, gy (2.10)
Hcpv, pc.yv, k pucpv, E

The Dimensionless boundary conditions d(e) = 1, 6(0) = 1,C(0) =1

3.0 M ethod of solution
In this paper we consider only

2
d’6 +P %+¢)6+D¢162=0 (3.1
dy? dy
8(0)=18 - 0asy— « (3.2)
We seek asymptotic solution in the linhik—~ 0. Thus
9:90+ D91+ DZ 92+ (33)
2
We obtain d 62?0 +P 46, +¢0, =0 (3.4)
dy dy
80 (0) = 1,80 () =0 (3.5)
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d26, d6

-+ P —+¢6 +¢06;=0 (3.6)
dy dy
01 (0) =61 () =0 (3.7)
The solution tq3.4) — (3.7) are
8o = exp (-my) (3.8)
1 e [exp (-my)-exp-(2my)] (3.9)

4’ +2P m+Prg

where m=%[Pr +,/P? - 4P (p] (3.10)

We display in Figure 1 the graph@fgainst y. In Figure 2 we show how maximéndepends o.

4.0 Conclusion

In this paper we provide a higher order correctiorpreviously obtained temperature field. It
shows maximum correction, and indeed previouslgiokt steady temperature field do not exist when th
scaled heat generation/absorption coefficientésigr than one quarter of the prandtl number.
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Figure 1: Graph of velocitytﬁ?1 against position Y
1. Pr=001 ¢=001, ¢ =001, M =005, Grt=1, Grc=1, k=005 Sc=006
2. Pr=001 ¢=001, ¢ =001, M =005, Grt=1, Grc=1, k=015 Sc=006
3. Pr=0001 ¢=001, ¢ =001, M =005, Grt=1, Grc=1, k=005 S =006
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Figure2: Graph of@,  against¢
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