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Table 1  Thermophysical properties of fluid and nanoparticles
p/(kg/m®) ¢, /(J/kg -K) k/(W/m -K) B x 10° /K™
pure water ({ = 0.0) 997. 1 4179 0.613 21
copper(Cu) (£ = 0.05) 8 933 385 401 1.67
silver(Ag) (£ =0.1) 10 500 235 429 1.89
alumina( Al 03) ({ = 0.15) 3970 765 40 0.85
titanium( Ti0, ) ({ = 0.2) 4 250 686.2 8.953 8 0.9
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Table 2 Comparison of results for — 8 (0) with previous published works

present work

Pr Grubka et all?°] Alil?7] Ishak et a1 Vajravelu et al'?!
(=0, M=n=8S=A=0
0.01 0.019 7 — 0.0197 0.019 723 0.019 726 71
0.72 0.808 6 0.805 8 0.808 6 0. 808 681 0.808 679 91
1.00 1.000 0 0.996 1 1.000 0 1..000 000 1..000 000 00
3.00 1.923 7 1.914 4 1.9237 1.923 687 1.923 688 91
7.00 3.720 7 3.700 6 3.7207 3.720 788 3.720 779 27
10.00 12.294 0 — 12.294 1 12.294 100 12.294 132 80
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BE T —NREN ¢, WA R ATORL A FR 38 S 80 0 38 N T [ 32 PR A Bl o 40 oKt
BARBURSE RGN, it B2 K 20/, X N 1 (a) FIIEL 1(b) 1 ¢ = 0.05,0. 10 A
0. 15 B 2R A He A vl LA 5.
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(a) ASCTCm NIRRT S A1 2k (b) Hamad 4555 fig 30
(a) Present result (b) Reference [30 ]

B 1 ARSCHEIRILEE M2 S5 3CRR[ 30 ] A LL (M = 1.0, Pr = 6.2, A = n = 0)
Fig. 1 Comparison of the temperature profiles( present result) with

Hamad et al®' (M = 1.0, Pr = 6.2, A = n = 0)
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Fig.4 Velocity profiles for various values of M Fig.5 Temperature profiles for various values of M
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Fig. 6  Velocity profiles for various values of {
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Fig. 8 Velocity profiles for various values of n
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Table 3 Values of /'(0) and — 6'(0) for various values of parameters whenS = 1.0
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Fig.7 Temperature profiles for various values of {
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Fig.9  Temperature profiles for various values of n

(Pr=62,M=10,{=0,S=10)

RIS (B 7K ) BRI AL R LA,

Pr n M ¢ A £(0) -6(0)

6.2 0.5 0.0 0.05 0.5 0.539 231 0.987 654
6.2 0.5 0.5 0.05 0.5 0.517 865 0.964 371
6.2 0.5 1.5 0.05 0.5 0.387 645 0.932 647
6.2 0.5 0.0 0.10 1.0 0.356 217 0.896 732
6.2 0.5 0.5 0.10 1.0 0.326 874 0.861 729
6.2 0.5 1.5 0.10 1.0 0.296 982 0.849 752
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Fig. 10 Velocity profiles for various values of n Fig. 11 Temperature profiles for various values of n
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Lie Symmetry Group Transformation for MHD Natural
Convection Flow of a Nanofluid Over a Linearly
Porous Stretching Sheet in the Presence
of Thermal Stratification

Abdul-Kahar Rosmila, Ramasamy Kandasamy, Ismoen Muhaimin
(Research Centre for Computational Mathematics, Faculty of Science,
Technology and Human Development( FSTPi) ,

Universiti Tun Hussein Onn Malaysia, Johor 86400, Malaysia)

Abstract: The MHD convective flow and heat transfer of an incompressible viscous nanofluid
past a semi infinite vertical stretching sheet in the presence of thermal stratification were exam-
ined. The partial differential equations governing the problem under consideration were trans-
formed by a special form of Lie symmetry group transformations viz one-parameter group of
transformation into a system of ordinary differential equations which were solved numerically u-
sing Runge Kutta Gill based shooting method. The conclusion is drawn that the flow field and
temperature and nanoparticle volume fraction profiles are significantly influenced by thermal

stratification and magnetic field.

Key words: Lie symmetry group transformation; nanofluids; porous media; thermal stratifica-

tion; magnetic field



