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Table 1 ~ Comparison of skin friction and wall mass transfer gradient for different values of the parameters

£7(0) withf, =B =0 ¢'(0) withé = f, =B =M, =0.0
present results  Andersson et al. (2 present results Grubka and Bobba'*!  Chenl®
M, =0.0  -1.000 174 -1.0 Pr/Sc = 0.01  —-0.009 933 -0.009 9 -0.009 1
M, =0.5  -1.224751 -1.2249 Pr/Sc = 0.72  -0.495 977 -0.463 1 -0.463 15
M, =10 -1.414214 ~1.414 40 Pr/Sc = 1.0 -0.582 789 -0.582 0 -0.581 99
M, =15 -1.581139 ~1.581 00 Pr/Sc = 3.0 -1.159 972 -1.1652 -1.165 23
M, =20  -1.732051 -1.732 00 Pr/Sc = 10.0 -2.308 01 -2.308 0 -2.307 96
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Fig. 1  Horizontal velocity profiles for /" vs 7 for different values of 8, M, and f,
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Fig.2  Concentration profiles ¢(n) vs 1 for different values of 8, M, and n withé = 0.5, Sc = 1.0, f, = 0.0
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Fig.3  Concentration profiles ¢ () vs 1 for different values of f, , 6 and n with M, = 0.5, S¢ = 1.0, 8 = 0.2
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Table 2 Skin friction f'(0) and mass transfer gradient ¢ (0) for different values of

the parameters when Sc = 1.0 andd = 0.0

M 8 £0) $'(0)
S, =-0.1 f, =0.0 f, =0.5 f, =-0.1 f, =0.0 f, =0.5
0.0 -0.952 761 ~1.000 00 ~1.281 524 -0.526 856  -0.587277  —0.931 586
0.2 -0.984720  -1.052725  -1.514256 -0.515647  -0.573263  —0.899 486
0.0 0.4 -1.014978  -1.102408  —1.775 909 -0.505219  -0.560204  —0.868 124
0.6 ~1.043609  -1.150449  —2.070 067 -0.495 543  -0.548 089  —0.838 099
0.8 -1.070 715 -1.196909  -2.401 952 -0.486 572 -0.536 867  —0.809 719
0.0 -1.175941  -1.224 751 ~1.500 092 -0.486 423  -0.548 546  —0.903 952
0.2 -1.198799  -1.266705  -1.723 246 -0.478 577 -0.538 091 -0. 876 268
0.5 0.4 -1.220729  -1.307627  -1.975 395 —0.471199  -0.528263  —0.849 022
0.6 ~1.241766  -1.347669  —2.260 587 ~0.464263  -0.519036  -0.822 620
0.8 -1.261951  —1.386 841 ~2.584 186 ~0.457740  -0.510378  —0.797 322
0.0 -1.365 123 -1.414238  —1.686 155 ~0.455745  -0.519017  -0.882 428
0.2 -1.382501  -1.450259  —1.904 575 ~0.449985  -0.520853  —0.857 872
1.0 0.4 -1.399297  —1.485 741 ~2.151 651 -0.444 519  -0.503 120  —0.833 541
0.6 ~1.415531  -1.520676  -2.431 686 ~0.439320  -0.495798  —0.809 786
0.8 -1.431221  -1.555062  -2.750 195 ~0.434400  -0.488865  —0.786 820
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Table 3 Wall concentration gradient ¢ (0) for different values of the physical parameters

M, =0.0 M, =0.5
Se Sy o B
n =1 n=2 n =73 n =1 n=2 n=3
0.0 -0.264 804  -0.390 104  -0.428 219 -0.130296  -0.319 136  -0.367 819
02 0.2 -0.229 341 -0.370 848 -0.411 655 -0.095 684  -0.303 563 -0.355 190
0 0.0 -0.877 700  -0.764 900  -0.708 486 -0.858 928  -0.739 367 -0.678 276
02 0.2 -0.872 759 -0.757 764  -0.699 946 -0.855 604  -0.734704  -0.672 628
0.0 -0.341 557 -0.459 967 -0.496 092 -0.230 064  -0.397 534  -0.441 736
02 0.2 -0.302 692  -0.437 725 -0.476 600 -0.192 585 -0.379 168 -0.426 286
bo 0.0 0.0 -0.932 211 -0.817 280  -0.760 947 -0.913 731 -0.791 992  -0.731 212
03 0.2 -0.925764  -0.808 086  —0.750 061 -0.909 069  -0.785502  -0.723 436
0.0 -0.753276  -0.840 855 -0.868 457 -0.705 948  -0.806 522  -0.836 472
02 0.2 -0.697 736 —0.800 907 -0.831 295 -0.655 301 -0.771 434 -0.804 065
03 0.0 -1.237 919 -1.120 349  -1.068 162 —-1.222 463 —-1.099 655 -1.044 860
03 0.2 -1.220 170  -1.096 442  -1.041 184 -1.207 301 —-1.079 387 -1.021 873
M, =0.0 M, =0.5
B S o Se
n =1 n =2 n=3 n=1 n =2 n=3
1.0 -0.229 341 -0.370 848 -0.411 655 -0.095 684  -0.303 562  -0.355 190
-0.2 2.0 -0.483 304  -0.609 898 -0.654 109 -0.365 487  -0.541 915 -0.593 486
3.0 -0.651 335 -0.777 659  -0.826 441 -0.554 774  -0.711 089  -0.765 772
01 1.0 -0.872 759 -0.757 763 -0.699 946 -0.855604  -0.734704  -0.672 628
0.5 2.0 —-1.240 781 -1.093 749  -1.020 779 -1.219 742 -1.064 541 -0.986 774
3.0 -1.513 017 -1.342 682  -1.258 014 -1.490 150  -1.311366  -1.222 110
1.0 -0.302 692  -0.437 724  -0.476 600 -0.192 585 -0.379 168 -0.426 286
-0.2 2.0 -0.623 190  -0.744 091 -0.786 138 -0.529 834  -0.684 944  -0.732 501
3.0 -0.855970  -0.978 146 -1.024 462 -0.776 454  -0.920 228 -0.970 947
0.2 0.0 1.0 -0.925 764  -0.808 085 -0.750 061 -0.909 069  -0.785 501 -0.723 436
0.5 2.0 -1.350 814  -1.200 179  -1.127 326 -1.330 199  -1.171 610  -1.094 379
3.0 -1.679 943 -1.504 981 -1.420 587 -1.657 492  -1.474 338 -1.385 794
1.0 -0.697 736 -0.800 906  -0.831 295 -0.655 301 -0.771 434 -0.804 065
-0.2 2.0 -1.401 269 -1.495 245 -1.527 121 -1.364 146 —-1.465 283 -1.498 576
3.0 -2.029 406  -2.125250  -2.159 236 —-1.995 585 -2.096 416  -2.131 466
03 1.0 -1.220 170  -1.096 443 —-1.041 184 -1.207 301 —-1.079 387 -1.021 873
0.5 2.0 —-1.985 098 -1.832242  -1.766 812 -1.969 211 —-1.811 471 -1.744 013
3.0 —-2.666 593 -2.493 400  -2.420 548 -2.649 710  -2.471 875 -2.397 295
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Rl LRI, £1(0) B Maxwell S5 B, WA EL M, FURA / W H S5 f, 1R 18 0 T R 8 1 s
T G (0) FAS PRI AR . (EAS 1 B 2, B T T 1 B0 B % Schmidt £ Se FIR W R 5
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MHD Flow and Mass Transfer of a Chemically
Reactive Upper Convected Maxwell (UCM )
Fluid Past a Porous Surface

K. Vajravelu', K.V.Prasad’, A.Sujatha’, Chiu-on NG’
(1. Department of Mathematics, University of Central Florida,
Orlando, Florida 32816, USA;

2. Department of Mathematics, Bangalore University,

Central College Campus, Bangalore-560 001, India;

3. Department of Mechanical Engineering, The University of Hong Kong,
Pokfulam Road, Hong Kong, P. R. China)

Abstract: The MHD flow and mass transfer of an electrically conducting upper convected Max-
well fluid at a porous surface in the presence of a chemically reactive species was studied. The
governing nonlinear partial differential equations along with the appropriate boundary conditions
were transformed into nonlinear ordinary differential equations, and were solved numerically by
the Keller-Box method. The effects of various physical parameters on the flow and mass trans-
fer characteristics were presented graphically and discussed. It is observed that the order of the
chemical reaction is to increase the thickness of the diffusion boundary layer. Also, the mass
transfer rate strongly depends on the Schmidt number and the reaction rate parameter. Further-

more, available results in the literature are obtained as a special case.

Key words: chemically reactive species; upper convected Maxwell fluid; MHD flow; mass

transfer; Keller-Box method



