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Table 1

M = 0, BA ORISR 35 ] i3 218 - F'(0)

Comparison of results for — F'(0) when ¢ = 0

present results — F'(0)

CortellP®S) — F'(0)

0.0 0.636 9 0.627 6
0.2 0.765 9 0.766 8
0.5 0.889 7 0.889 5
1.0 1.004 3 1.0
3.0 1.148 1 1.148 6
10.0 1.2342 1.2349
20.0 1.257 4 1.257 4
K2 Y pPro= 50, EASORISCER] 35 TR - 6'(0)
Table 2 Comparison of results for — 6'(0) when Pr = 5
Ec =0 Ec = 0.1

present results — 6 (0)

Cortell ) - 6'(0)

present results — 6'(0)

Cortell ) — 6'(0)

0.75 3.124 6 3.1250 3.0156 3.0170

1.5 3.5672 3.5677 3.456 6 3.4557

7.0 4.184 8 4.185 4 4.065 9 4.065 7

10.0 4.256 0 4.256 0 4.135 4 4.1353

3 M Pr=10Mn = 10 0, EAREBER ¢ X F(0) F16°(0) MR
Table 3 The effect of the solid volume fraction on F'(0) and 8'(0) when Pr = 10 and n = 10
. - 6(0)
& -F) Ec =0 Ee = 0.1
Cu Ag Cu Ag Cu Ag

0.05 1.400 49 1.436 46 5.621 89 5.577 54 5.368 53 5.312 81
0.1 1.477 69 1.537 12 5.172 37 5.091 04 4.884 17 4.782 34
0.15 1.517 94 1.593 00 4.772 57 4.659 91 4.455 81 4.315 13
0.2 1.528 80 1.613 99 4.413 06 4.273 71 4.072 41 3.898 74

1A 2 e 9ok R AR R o BOR R BB, 430 25 T3 F (m) AR 0(n) 1Y
AR, Horp AR LR A RSB 3 MASRIEE n(=0,0.5,10) ,Ec =0.1,Pr=6.8(7/K). N 1
AU, SE I 2R EEREE & MBS os /N, PGk UKL (A A7 A, () 5 2 A8 75 5 3, 4R
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Fig.2 Temperature profiles for various ¢ when
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Fig.4  Velocity and temperature profiles for
when ¢ = 0(regular fluid) and

different types of nanofluids when¢ = 0.1,
¢ =0.1withn = 0.5
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On Similarity Solutions to the Viscous Flow and
Heat Transfer of Nanofluid Over
Nonlinearly Stretching Sheet

M. A. A. Hamad'?, M. Ferdows’
(1. Mathematics Department, Faculty of Science, Assiut University, Assiut 71516, Egypt;
2. School of Mathematical Sciences, Universiti Sains Malaysia, Penang 11800, Malaysia;

3. Department of Mathematics, University of Dhaka, Dhaka-1000, Bangladesh )

Abstract: The boundary-layer flow and heat transfer in a viscous fluid containing metallic nan-
oparticles over a nonlinear stretching sheet was analyzed. The stretching velocity was assumed
to vary as a power function of the distance from the origin. The governing partial differential
equation and auxiliary conditions were reduced to coupled non-linear ordinary differential equa-
tions with the appropriate corresponding auxiliary conditions. The resulting non-linear ODEs
were solved numerically. The influences of various relevant parameters, namely, the Eckert
number Ec, the solid volume fraction of the nanoparticles ¢ and the nonlinear stretching parame-
ter n were discussed and comparison with published results was presented. Different types of
nanoparticles were studied. It was noted that the behavior of the fluid flow was changed with

the change of the nanoparticles type.

Key words: nanofluid; nonlinearly stretching sheet; similarity solution; nonlinear ordinary

equations; partial differential equations; viscous flow



