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Fig. 10  Influence of y on 6(n) when Re > 0
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Fig. 11  Influence of Ha on 6(n) when Re > 0
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Fig. 12 Influence of Ec on 6(n) when Re > 0 Fig. 13 Influence of Pron (7 ) when Re > 0
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K. 24 L5 I T IR NSEOT Nusselt 50 Nu, F1 Nu, B, XK B8, Nu, Il Nu, &
Ha ,Pr,B 1 Ec 3% pREL, 72 o Fly IR PREL 87T LUK, X Re > 0 B, RACH R Bl Ha , Pr,

B Ec WM RMTIE K T FHEE o F1y B3GR/,

F2 Y Re > 0, FRIFLNE TR NI Re, C,; FIF B ELAY T EEEE B Re, Cyp 1IB{E i
Table 2 Numerical values of skin friction coefficients Re,C,;

at upper disk and Re, C,; at lower disk when Re > 0

@ Y B Re Ha — ReCy; = ReCy,
00 0.01 0.1 2 0.1 .067 26
01 .055 66
02 .021 73
03 .978 96
01 0.0 0.1 2 0.1 053 25
0.1 953 80
0.2 856 05
0.3 759 56
502 11
973 27
429 07
972 99
51253
489 55
460 19
.434 28
961 28
964 70
974 96
.992 11

w0

S e e e 2

0.1
0.2
0.3
0.01 0.01 0.1 0.0 0.3
0.1
0.2
0.3

0.1
0.2
0.3

RO DWW W o W W NN NN WD W W




T W W4 A VAR M- 2N L 2% ALY 721
£33 M Re < O, RIFIRAYREEEFEL Re, €, AN R4 AR T HAL Re, €, BYEUHE IR
Table 3 Numerical values of skin friction coefficients Re,C,,
at upper disk and Re, C,; at lower disk when Re < 0
@ b% B Re Ha — ReC\; = ReCy;
0.00 0.01 0.1 -0.2 0.1 3.665 67
0.01 3.818 43
0.02 3.800 93
0.03 3.671 06
0.01 0.0 0.1 -0.2 0.1 3.750 11
0.1 3.63775
0.2 3.52178
0.3 3.403 17
0.01 0.1 0.0 -0.2 0.1 2.974 50
0.1 3.745 36
0.2 4.324 52
0.21 4.377 40
0.01 0.01 0.1 0.0 0.3 3.51253
-0.1 3.535 71
-0.2 3.565 54
-0.3 3.592 27
0.01 0.1 0.1 -0.2 0.0 3.701 03
0.1 3.700 57
0.2 3.699 16
0.3 3.696 81
£4 Y Re > 0, I Nusselt 50 Nu, F1F B#5A Nusselt 20 Nu, HIXUHE R
Table 4 Numerical values of Nusselt number Nu, at upper disk and Nu, at lower disk when Re > 0
a y B Re Ha Pr Ec Nu; = - Nu,
0.0 0.1 0.1 1 0.1 0.71 0.1 0.265 683
0.01 0.264 562
0.02 0.263 478
0.03 0.262 428
0.01 0.0 0.1 2 0.1 0.71 0.1 0.207 198
0.1 0.190 906
0.2 0.174 529
0.3 0.158 050
0.01 0.01 0.0 2 0.1 0.71 0.1 0.139 697
0.1 0.204 784
0.11 0.210 884
0.12 0.216 943
0.01 0.01 0.1 0.0 0.1 0.71 0.1 0.397 815
0.1 0.384 897
0.2 0.372 395
0.3 0.360 298
0.01 0.01 0.1 2 0.0 0.71 0.1 0.204 695
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a y B Re Ha Pr Ec Nu, =- Nu,
0.1 0.204 784

0.2 0.205 049

0.3 0.205 491

0.01 0.01 0.1 2 0.1 0.1 0.1 0.052 214 8
0.2 0.094 539 2

0.3 0.128 483

0.4 0.155 345

0.01 0.71 0.1 0.1 0.1 0.71 0.1 0.164 350
0.2 0.328 700

0.3 0.493 050

0.4 0. 657 400

£5 M Re < 0K}, LFM Nusselt 0 N, FITF B0 Nusselt 30 Nu, FOEE
Table 5 Numerical values of Nusselt number Nu, at upper disk and Nu, at lower disk when Re < 0

a y B Re Ha Pr Ec Nu;, = - Nu,
0.0 0.1 0.1 -1 0.1 0.71 0.1 0.514 328
0.01 0.511 209
0.02 0.508 202
0.03 0.505 320
0.01 0.0 0.1 -2 0.1 0.71 0.1 0.774 095
0.1 0.710 417

0.2 0. 646 485

0.3 0.582 276

0.01 0.01 0.0 -2 0.1 0.71 0.1 0. 539 884
0.1 0.765 731

0.11 0.787 620

0.12 0.809 448

0.01 0.01 0.1 0.0 0.1 0.71 0.1 0.397 815
-0.1 0.411 164

-0.2 0. 424 956

-0.3 0.439 207

0.01 0.01 0.1 -2 0.0 0.71 0.1 0.765 957
0.1 0.765 731

0.2 0.765 054

0.3 0.763 930

0.01 0.01 0.1 -2 0.1 0.1 0.1 0.059 543 1
0.2 0.131 010

0.3 0.216 368

0.4 0.317 881

0.01 0.71 0.1 -0.1 0.1 0.71 0.1 0.175 163
0.2 0.350 327

0.3 0.525 490

0.4 0.700 653
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5 4% 1w

ARSCHIEFE T ZFLIRI 3 22 6] T F = B AR 10 B2 e IR, T T Gk 405 v [5R] 95 26 fv JBE
EPUBORT Nusselt Brr982m. EELHEHMMT .

1) #tRe > 0 FlRe < O T, “IAEH B MARMIHIE £/ (n) BRI IE2RMIN;

2) FMEEKEFES Re B3GR/ ;

3) B b, B X 6(n) BN y Xt 6(n) MISIIEARR ;

4) ZHiiik (B = 0) FFIRIERZFRE T, /NT ZBiiAk (8 # 0) HIREL I F R ST

5) Mi# Ha,Pr, B Hl Ec WUMGH, R4k ) i AR O A B R ARG K

6) LR 0(n) J& Ha FUBE RS, & o Fly AUV PR,

Brigt  Alsaedi L XH VMR BHLAR BT N AL 8 B0 5 2% [ R 22 B2 W 52 BE ( DSR ) B W8 Bl 3
I TRISE F3  A A B H A S 50 L s 200 .
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MHD Axisymmetric Flow of a Third-Grade Fluid
Between Porous Disks With Heat Transfer

T. Hayata', Anum Shafiq', M. Nawaz’, A. Alsaedi’
(1. Department of Mathematics, Quaid-i-Azam University, 45320,
Islamabad 44000, Pakistan ;

2. Department of Humanities and Sciences, Institute of Space
Technology, P. O. Box 2750, Islamabad 44000, Pakistan ;

3. Department of Mathematics, Faculty of Science, King Abdulaziz
University, P. O. Box 80257, Jeddah 21589, Saudi Arabia)

Abstract: The magnetohydrodynamic (MHD) flow of third-grade fluid between two permeable
disks with heat transfer was investigated. The governing partial differential equations were con-
verted into the ordinary differential equations by using suitable transformations. Transformed e-
quations were solved by using homotopy analysis method (HAM). The expressions for square
residual errors were defined and optimal values of convergencecontrol parameters were select-
ed. The dimensionless velocity and temperature fields were examined for various dimensionless
parameters. Skin friction coefficient and Nusselt number were tabulated to analyze the effects

of dimensionless parameters.

Key words: heat transfer; axisymmetric flow; third-grade fluid; porous disks; skin friction co-

efficient; Nusselt number



