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C
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Table 1 ~ Numerical values of the transient shear stress 7
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Pr=0.7,S =10, A =0.5, Ry =0.5and g, = 1.5
Ty 4 m,
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finite difference small or large 7 finite difference small or large 7 finite difference small or large 7
0.100 0.240 53 0.240 71° 2.390 95 2.392 02° 0.784 61 0.777 36°
0.220 0.356 73 0.356 63° 1.61275 1.616 36° 0.529 15 0.524 73°
0.420 0.492 36 0.490 88° 1.170 49 1.178 79° 0.383 55 0.381 34°
0. 660 0.614 95 0.610 53° 0.941 59 0.955 21° 0.307 29 0.306 81°
0.820 0.682 53 0.675 52° 0.852 64 0.869 57° 0.277 01 0.277 48°
1.060 0.768 71 0.756 91° 0.764 88 0.786 91° 0.246 20 0.248 00°
10.020 1.120 52 1.097 33! 0.634 88 0.647 13! 0.172 27 0.174 95!
12. 180 1.117 03 1.099 31! 0.637 25 0. 646 76" 0.172 65 0.174 66'
15.300 1.114 04 1.100 83! 0.639 01 0. 646 49! 0.172 93 0.174 45!
18.420 1.112 32 1.101 64! 0.639 94 0.646 34! 0.173 06 0.174 33!
19.980 1.111 73 1.101 92! 0. 640 25 0. 646 29! 0.173 10 0.174 29!
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f1(0> =f1’<0) =f1'( ©)=60(x)= d)l(()) = 61(0) =¢,(»)=0.
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7, =1.110 27 - 0.633 31777, (73)
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Table 2 Comparison of the present results at the steady state with the results of reference [25]

for different values of R, by taking 6, = 1.5,Pr = 1.0Oand A = 0.0

R, T,/ N2 V2q./(1 +4R,8%/3)
reference [ 25 | present reference [25] present
0.0 0.642 1 0.640 4 0.567 1 0.567 2
0.5 0.750 2 0.750 7 0.3209 0.320 4
1.0 0.798 8 0.800 3 0.253 8 0.253 2
2.0 0.849 8 0.8532 0.1951 0.194 1
3.0 0.877 6 0.883 0 0.166 0 0.164 4
®3 M Pr=10,A =0.0F06, BURFEAER A ST S0 SCHR[ 25 ] 2528 10 HLEL
Table 3 Comparison of the present results at the steady state with the results of reference [ 25 ]
for different values of 6 by taking Pr = 1.0 and A = 0.0
. T,/ N2 V2q./(1 +4R,62/3)
reference [ 25 | present reference [ 25 ] present
1.01 0.729 5 0.729 6 0.412 0 0.411 4
1.10 0.742°5 0.7429 0.376 1 0.3755
1.50 0.798 8 0.800 3 0.253 8 0.253 2
2.00 0.8579 0.860 7 0.167 5 0.166 9
2.50 0.902 5 0.906 4 0.1196 0.1190

MA=0,Pr=1.0,%2%5H0<R,<3.0,0, =150 ,£3%HR =1.0,1.01l <0,
< 2.5, ARG FE(60) ~ (63) 13 BIMRRE S H 7, Fim, , 5ICHR[ 25 ] IZE AT HLEL,
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Conduction-Radiation Effect on Transient Natural
Convection Along a Vertical Flat Surface
With Thermophoresis

S. Mustafa Mahfooz, Md. Anwar Hossain
( Department of Mathematics, COMSATS Institute of Information Technology ,
Park Road, Chak Shahzad, Islamabad 44000, Pakistan)

Abstract: The present paper concerns with the effect of thermophoretic particle deposition on
the transient natural convection laminar flow along a vertical flat surface which was immersed
in an optically dense gray fluid in the presence of thermal radiation. In the analysis the radiative
heat flux term was expressed by adopting the Rosseland diffusion approximation. The gover-
ning equations were reduced to a set of parabolic partial differential equations which were then
solved numerically with a finite difference scheme in the entire time regime, 0 <7 < « . Asymp-
totic solutions were also obtained for sufficiently small and large times. Excellent agreement
was found between the asymptotic and the numerical solutions. Moreover, the effects of differ-

ent physical parameters, namely the thermal radiation parameter, R,, the surface temperature

d»

parameter, 6 _, and the thermophoretic parameter, A, on the transient surface shear stress, 7,

the rate of surface heat transfer, g, and the rate of species concentration, m, as well as on
the transient velocity, temperature and concentration profiles were shown graphically for a fluid

as air for which the Prandtl number, Pr, is 0.7 at 20C and 1 atm pressure.

Key words: radiation; optically dense fluid; thermophoresis; transient natural convection



