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Table 1  Dimensionless normal velocity f on three grid levels and extrapolated values forn, = 6 ,M = 2,R = 4,Pr = 0.7

(23)

(24)

P
K h = 0.035 h =0.0175 h = 0.008 75 extrapolated value
0.0 0.000 000 0. 000 000 0.000 000 0.000 000
0.6 0.159 171 0.159 199 0. 159 206 0.159 209
1.2 0.555 414 0.555 478 0.555 494 0.555 499
1.8 1.069 900 1.069 980 1.070 001 1.070 007
2.4 1.635 279 1.635 365 1.635 386 1.635 393
3.0 2.221 620 2.221 708 2.221 729 2.221 737
3.6 2.816 397 2.816 485 2.816 507 2.816 514
4.2 3.414 474 3.414 562 3.414 584 3.414 592
4.8 4.013 803 4.013 891 4.013 913 4.013 920
5.4 4.613 592 4.613 680 4.613 702 4.613 709
6.0 5.213 549 5.213 637 5.213 660 5.213 667
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Table 2 Shear & couple stresses and heat transfer rate on the surface forn, = 6,Pr = 0.7,R = 2 and various values of M

M F(0) g'(0) -6'(0)
0 0.649 9 0.7312 0.443 2
2 1.2755 1.101 7 0.498 7
4 2.3273 1.513 8 0.5517
6 3.447 5 1.803 8 0.605 3
8 4.587 3 2.013 4 0.634 7
10 5.734 1 2.171 5 0.647 1
1.2
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Fig. 1 Normal velocity profiles for R = 2,Pr = 0.7 Fig.2  Streamvise velocity profiles for R = 2,Pr = 0.7
and various M and various M

R3 R, vl WAL R BTUIN ST N S HA R (Hr g, = 6,Pr = 0.7,M = 1.5)
Table 3 Shear & couple stresses and heat transfer rate on the surface forn, = 6,Pr = 0.7,M = 1.5

and various values of R

R 7'(0) g'(0) -6'(0)
0 1.938 9 0.000 0 0.533 4
2 1.044 8 0.980 4 0.482 0
4 0.759 9 1.291 2 0.460 3
6 0.616 1 1.433 2 0.446 2
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Table 4 Heat transfer rate on the surface forn, = 10,M = 2 ,R = 4 and various values of Pr
Pr 0.1 0.4 0.7 1.0 1.3 1.6 1.9 2.2
-6'(0) 0.236 5 0.382 8 0.477 3 0.547 7 0.605 0 0.654 1 0.697 3 0.736 0
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MHD Stagnation Point Flow of a Micropolar
Fluid Towards a Heated Surface

Muhammad Ashraf, M. M. Ashraf
( Centre for Advanced Studies in Pure and Applied Mathematics,

Bahauddin Zakariya University, Multan, Pakistan)

Abstract: The problem of two dimensional stagnation point flow of an electrically conducting
micropolar fluid impinging normally on a heated surface in the presence of a uniform transverse
magnetic field was analyzed. The governing continuity, momentum, angular momentum, and
heat equations together with the associated boundary conditions were reduced to dimensionless
form using suitable similarity transformations. The reduced self similar non-linear equations
were then solved numerically by an algorithm based on finite difference discretization. The re-
sults were further refined by Richardson’s extrapolation. The effects of the magnetic parame-
ter, the micropolar parameters, and the Prandtl number on the flow and temperature fields
were predicted in tabular and graphical forms to show the important features of the solution.
The study shows that the velocity and thermal boundary layers become thinner as the magnetic
parameter is increased. The micropolar fluids display more reduction in shear stress as well as
heat transfer rate than that exhibited by Newtonian fluids, which is beneficial in the flow and

thermal control of polymeric processing.

Key words: magnetohydrodynamics ( MHD ) ; stagnation flow; micropolar fluids; similarity

transformations; finite differences; boundary layer



