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Table 1 Slip velocity distribution for different values of @o and Ha(a& = 0. 1)
Ha | a0 — 10! 10% 103 104 10° 10°
0.0 0.008 6 0.001 100 00 0.000 108 90 0.000 010 918  0.000 001 092 0  0.000 001 009 2
2.0 0.007 7 0.001 000 00 0.000 104 06 0.000 010 440  0.000 001 044 3 0.000 001 004 4
3.5 0.006 9 0.000 978 76 0.000 102 13 0.000 010 257  0.000 001 026 2 0.000 001 002 6
5.0 0.006 3 0.000 958 71 0.000 101 21 0.000 010 178  0.000 001 018 3 0.000 001 001 8

FHTR(22),£1 58T 25248 (ac) M Hartmann 30 (Ha) BN RIEUER, 1 3h#
FER AR, AT AE Y, 242 FL 2800 Hartmann $0CERSE AN A | 9 30 6 3 AR U/ )N.
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Table 2 Slip velocity distribution for different values of & and Ha in the presence of Darcy velocity

Hala— 0.1 0.2 0.3 0.4 0.5 0.6
0.0 0.008 6 0.009 2 0.009 4 0.009 5 0.009 6 0.009 7
2.0 0.007 7 0.008 6 0.009 0 0.009 3 0.009 4 0.009 5
3.5 0.006 9 0.008 1 0.008 7 0.009 0 0.009 2 0.009 3
5.0 0.006 3 0.007 7 0.008 3 0.008 7 0.008 9 0.009 1

2 MR 3 4304 0 T 2L SB0RIMEFTCRAE I, AN A %) Hartmann 20T, #5 3h 28060
T8 Bl B (Y5 .
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% & Darcy #E (Q, = 0.0 m/s BIZFLSH (ao) HURAE) B, Hartmann 2R 82 5000 76 1
Tt e 2l B AR BN,

Feds e 2 Ak 3 nf LITEREMLA Y, % 18 Darcy 3 B AW S |, AN % BB Darcey 33 & B}
1) B AL, WS, R R 3 T LAV A M N5 1 Darcy M2 B, ¥ 20 B2 AT DL 200
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Table 3 Slip velocity distribution for different values of & and Ha in the absence of Darcy velocity

0.2

0.3

0.4

0.5

0.6
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i, ERRAT SIS
Ha | & — 0.1
0.0 0.000 010 092
2.0 0.000 010 044
3.5 0.000 010 026
5.0 0.000 010 018

0.000 010 046
0.000 010 022
0.000 010 013
0.000 010 009

0.000 010 031
0.000 010 015
0.000 010 009
0.000 010 006

0.000 010 023
0.000 010 011
0.000 010 006
0.000 010 004

0.000 010 018
0.000 010 009
0.000 010 005
0.000 010 004

0.000 010 015
0.000 010 007
0.000 010 004
0.000 010 003
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Table 4 Shear stress for different values of @ and Ha(& = 0. 1)

Ha | a0 — 10" 10* 10° 10* 10° 10
0.0 -7.926 3 3.594 9 5.086 9 5.238 4 5.2577 5.258 4
2.0 -13.374 6 0.436 2 2.318 0 2.513 0 2.5326 2.5327
3.5 -17.647 9 -1.213 6 1.216 6 1.471 3 1.496 9 1.497 0
5.0 -21.275 1 -2.359 4 0.6915 1.015 4 1.048 0 1.048 1

R5 FJE Darcy HE, a M Ha BORRIBUERT B985 13 H
Table 5 Shear stress for different values of & and Ha in the presence of Darcy velocity
Ha | & — 0.1 0.2 0.3 0.4 0.5 0.6
0.0 -7.926 3 -9.643 7 -10.3212 -10.679 5 -10.904 6 -11.060 4
2.0 -13.374 6 -15.619 7 -16.539 5 -17.040 0 -17.354 6 -17.570 6
3.5 -17.647 9 -21.166 6 -22.672 1 -23.507 8 -24.039 3 -24.407 1
5.0 -21.275 1 -26.366 8 -28.652 0 -29.949 7 -30.786 2 -31.370 4

ARWIEE , XFT 2% FE 2 0 2 AL S X Il BE(E, 857 1A A 5 19 0 BB A sl )b
RME B, Z S EAIE BTN 3SR, B, S22 AL S8 (o) SEMENHE T 10583‘,
BRI T B R R

B BN A I ZE

*6 A%JE Darcy i

SAFAIS LA . SR, 24 Ha B ao

LT3R AR, I R O Sl 1 3 B 1R .
HEE , & A Ha SUR B Y 391

Table 6  Shear stress for different values of & and Ha in the absence of Darcy velocity

SRR 3.5 110, AT LA

Hala— 0.1 0.2 0.3 0.4 0.5 0.6
0.0 5.2577 5.2577 5.2577 5.2577 5.258 4 5.258 4
2.0 2.532 6 2.532 6 2.532 6 2.5327 2.5327 2.5327
3.5 1.496 9 1.496 9 1.497 0 1.497 0 1.497 0 1.497 0
5.0 1.048 0 1.048 1 1.048 1 1.048 1 1.048 1 1.048 1

35 Fk 6 Al LIE X T 2L S B0RIME (% 1E Darey 3, Q, = 0.001 m/s) AR
{H (A JE Darcy P, Q, =0.0 m/s) i, fEE TS5 (a) A1 Hartmann %0 (Ha) BN, 55
TS B S8 o HE IR, B 9 A B R i AR fk., 3% 5 TSR 6 T RN i 55

JSE T AE /N
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Hydromagnetic Flow Through a Uniform Channel
Bounded by Porous Media

K. Ramakrishnan', K. Shailendhra’
(1. Department of Mathematics, Sri Krishna College of Engineering and Technology ,
Sugunapuram , Kuniamuthur, Coimbatore-641 008, Tamilnadu, India;
2. Department of Mathematics, Amirta School of Engineering,

Amirta Vishwa Vidyapeetham , Coimbatore-641 105, Tamilnaduw , India)

Abstract: The combined effects of magnetic field, permeable walls, Darcy velocity and slip pa-
rameter on the steady flow of a fluid in a channel of uniform width were studied. The fluid
flowing in the channel was assumed to be homogeneous, incompressible and Newtonian. Ana-
Iytical solutions were constructed for the governing equations using Beavers-Joseph slip bounda-
ry conditions. Effects of the magnetic field, permeability, Darcy velocity and slip parameter on
the axial velocity, slip velocity and shear stress were discussed in detail. It is seen that the
Hartmann number, Darcy velocity, porous parameter and slip parameter play a vital role in al-

tering the flow and in turn the shear stress.
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