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Table 1  Transient skin frictions at the walls for different time and Knudsen number

[sk() Ibkl Isk() Iskl Isk() Iskl
Time K, =0.0 K, =0.0 K, =0.04 K, =0.04 K, = 0.08 K, = 0.08
0.1 -0.833 12 0.411 78 -0.887 67 0.294 04 -0.927 77 0.228 47
0.2 -0.611 07 0.416 08 -0.584 29 0.297 91 -0.566 02 0.231 88
0.3 -0.598 88 0.416 31 -0.560 60 0.298 22 -0.528 36 0.232 24
0.4 -0.598 22 0.416 33 -0.558 75 0.298 24 -0.524 44 0.232 27
0.5 -0.598 20 0.416 33 -0.558 62 0.298 24 -0.524 03 0.232 28
0.6 -0.598 20 0.416 33 -0.558 62 0.298 24 -0.524 00 0.232 28
0.7 -0.598 20 0.416 33 -0.558 62 0.298 24 -0.524 00 0.232 28
0.8 -0.598 20 0.416 33 -0.558 62 0.298 24 -0.524 00 0.232 28
0.9 -0.598 20 0.416 33 -0.558 62 0.298 24 -0.524 00 0.232 28
1.0 -0.598 20 0.416 33 -0.558 62 0.298 24 -0.524 00 0.232 28

21 25 R [RI B E) T Knudsen £ % RE 1T I Ao 25 171 BE 482, 0T LU 21, XT T [ %€ 1Y Knudsen
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Table 2 Skin friction for steady flow

K, Da B Lo L U

0 0.100 0.5 0.091 6 -1.574 8 0.545 8
0 0. 100 0 0.408 8 -1.790 3 0.704 4
0 0. 100 -0.5 0.985 8 -2.1823 0.992 9
0 0.010 0.5 -0.601 0 -0.8510 0.1995
0 0.010 0 -0.4351 -0.436 5 0.2825
0 0.010 -0.5 -0.030 4 -0.870 3 0.484 8
0 0.001 0.5 -1 0

0 0.001 0 -1 0

0 0.001 -0.5 -1 0

0.04 0.100 0.5 0.107 1 -1.398 7 0.557 9
0.04 0.100 0 0.4195 -1.600 1 0.726 6
0.04 0.100 -0.5 1.002 8 -1.976 3 1.0415
0.04 0.010 0.5 -0.560 8 -0.2207 0.197 1
0.04 0.010 0 -0.406 7 -0.436 3 0.280 4
0.04 0.010 -0.5 -0.025 4 -0.030 1 0.486 3
0.04 0.001 0.5 -1.3297 -5.1E+07 -0.218 0
0.04 0.001 0 -1.118 7 -2.6E+07 -0.104 1
0.04 0.001 -0.5 -1.054 4 0 -0.069 4
0.08 0.100 0.5 0.117 2 -1.258 4 0.568 0
0.08 0.100 0 0.423 8 -1.4479 0.745 8
0.08 0.100 -0.5 1.009 8 -1.8100 1.085 7
0.08 0.010 0.5 -0.526 5 -0.640 6 0.194 6
0.08 0.010 0 -0.383 8 -0.856 3 0.277 4
0.08 0.010 -0.5 -0.027 7 -1.710 4 0.483 9
0.08 0.001 0.5 -1.186 8 -5.1E+07 -0.188 4
0.08 0.001 0 -1.0159 -2.6E+07 —-0.089 2
0.08 0.001 -0.5 -0.963 1 -1.3E+07 —-0.058 6
0.10 0.100 0.5 0.1207 -1.198 5 0.572 4
0.10 0.100 0 0.424 2 -1.382 6 0.754 5
0.10 0.100 -0.5 1.010 7 -1.738 3 1.106 4
0.10 0.010 0.5 -0.5103 -0.220 4 0.193 8
0.10 0.010 0 -0.3717 -0.016 0 0.2770
0.10 0.010 -0.5 -0.0233 -0.030 1 0.486 0
0.10 0.001 0.5 -1.134 2 -5.1E+07 -0.180 5
0.10 0.001 0 -0.976 3 -2.6E+07 -0.085 8
0.10 0.001 -0.5 -0.9273 -1.3E+07 —-0.056 4
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Unsteady Generalized Couette Flow in
Composite Microchannel

M. L. Kaurangini', Basant K. Jha’
(1. Department of Mathematical Sciences, Kano University of
Science and Technology, Wudil-Nigeria;

2. Department of Mathematics, Ahmadu Bello University, Zaria-Nigeria

Abstract: A numerical study was reported to investigate the unsteady fully developed laminar
fluid flow in microchannel parallel-plates partially filled with uniform porous medium and par-
tially with a clear fluid. The flow was induced by the movement of one of the plates and pres-
sure gradient. Brinkman-Extended Darcy model was utilized to model the flow in porous region
while Stokes equation was used in the clear fluid region. A theoretical analysis was also presen-
ted for the steady fully developed flow to find the closed form expressions for interfacial veloci-
ty, the velocity and skin frictions at the bounding plates. During the course of numerical com-
putations, it is observed that there is an excellent agreement between the closed form solutions

for steady fully developed flow with numerical solution of unsteady flow at large values of time.

Key words: unsteady; composite; microchannel
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