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Fig.3  The variation of v on the velocity parts for Poiseuille flow when

M=1=050,=01,0=03,0, =-1are fixed
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Table 1  General periodic oscillations under slip condition

(wg =0.1,2=03,M=1=0.5,z=0.5,y =0.5)

type of fluid rtheological parameters u v
Newtonian fluid A=0,0=0 0.348 290 -0.075 379 6
G. second grade fluid (a =B =0.1)A =0,6 =1 0.124 371 -0.044 012 6
G. Maxwell fluid (a =B =0.1)A=2,0=0 0.371 511 -0.115 682 0
Oldroyd-B fluid (a=B=1)A=2,0=1 0.349 637 -0.083 289 6
G. Oldroyd-B fluid (a=B=0.1)A=2,0=1 0.350 449 -0.077 400 5

R2 WRBAAET WA SRR B v, U Bl R A LA

Table 2 Periodic flow between two plates under slip condition

(wy =0.1,2=03,M=¢=0.5,z=0.5,y =0.5)

type of fluid theological parameters u v
Newtonian fluid A=0,0=0 0.327 715 -0.054 070 0
G. second grade fluid (a=f=0.1)A=0,0=1 0. 126 460 ~0.040 294 5
G. Maxwell fluid (a=f=0.1)A=2,0=0 0.342 603 -0.077 911 4
Oldroyd-B fluid (a=B=0DAr=2,0=1 0.328 915 -0.054 598 5
G. Oldroyd-B fluid (a=f=0.DAr=2,0=1 0.329 016 -0.055 197 2

K3 WL Poiseuille i Sl ¥ 1Y Ho i

Table 3 Poiseuille flow under slip condition

(Qy=-1,0,=0.1,2=03,M=t=0.5,z2=0.5,y =0.5)
type of fluid rheological parameters u v
Newtonian fluid A=0,60=0 0.394 565 -0.093 037 9
G. second grade fluid (a =B =0.1)A =0,60 =1 0.249 828 -0.043 416 2
G. Maxwell fluid (a =B =0.1)A =2,606=0 0.548 910 —-0.177 590 0
Oldroyd-B fluid (a=B=1)A=2,0=1 0.409 047 -0.073 581 4
G. Oldroyd-B fluid (a =B =0.1)A =2,0=1 0.477 628 —-0.026 381 6

T 1 BRI H[HBRELMAT 5 P AR 5 SR 3 2, 3 5 5 10 L.
21 FE 2 B/ THE cos ot TRIZHT, ﬁﬁ":ﬁilﬁ/ﬂ g, #2 1 £, X Maxwell Ji AR 138 & o
o e LA T X AR B SR u Ao s E L ae/D. £ 2 KB, L Maxwell A 4
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Table 4 General periodic oscillations under no-slip condition

(wy =0.1,2=03,M=t=0.5,z=05,y =0)

type of fluid rheological parameters u v
Newtonian fluid A=0,0=0 0.558 030 -0.073 264 0
G. second grade fluid (a =B =0.1)A =0,6 =1 0.308 590 -0.117 361 0
G. Maxwell fluid (a =B =0.1)A=2,0=0 0.514 386 -0.112 631 0
Oldroyd-B fluid (a=B=1)A=2,0=1 0.558 487 -0.074 289 3
G. Oldroyd-B fluid (a=B=0.1)A=2,0=1 0.556 351 -0.075 137 7
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Table 5 Periodic flow between two plates under no-slip condition

(wg =0.1,2=03,M=t=05,z=05,y =0)

type of fluid

rheological parameters

u

v

Newtonian fluid A=0,0=0 0.428 929 -0.029 219 5
G. second grade fluid (a =B =0.1)A=0,0 =1 0.253 374 -0.011 1050
G. Maxwell fluid (a =B =0.1)A=2,0=0 0.415 805 -0.051 478 4
Oldroyd-B fluid (a=B=1)A=2,0=0 0.429 314 -0.029 479 5
G. Oldroyd-B fluid (a=B=0.1)A=2,0=1 0.428 455 -0.031 030 0
R=6 MWLM Poiseuille Ji sl HE (14 L4
Table 6 Poiseuille flow under no-slip condition
(Qy=-1,w,=0.1,2=03, M=t=0.5,2=0.5,y =0)
type of fluid rheological parameters u v

Newtonian fluid A=0,0=0 0.245 260 -0.032 171 5
G. second grade fluid (a=B=0.1)A=0,0 =1 0.133 238 -0.015 270 7
G. Maxwell fluid (a =B =0.1)A=2,0=0 0.418 020 -0.084 386 0
Oldroyd-B fluid (a=B=1)A=2,0=1 0.254 642 -0.011 2326
G. Oldroyd-B fluid (a=B=0.1)A=2,0=1 0.252 292 -0.033 803 3
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Exact Solutions in Generalized Oldroyd-B Fluid

T. Hayat', Sahrish Zaib', S.Asghar’, Awatif A. Hendi’
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Abstract: The influence of slip condition on the magnetohydrodynamic ( MHD) and rotating
flow of a generalized Oldroyd-B fluid occupying a porous space was investigated. Fractional
calculus approach was used in the mathematical modeling. Three illustrative examples induced
by plate oscillations and periodic pressure gradient were considered and the exact solutions in
each case was derived. Comparison was provided between the results of slip and no-slip condi-

tions. The influence of slip was highlighted on the velocity profile by displaying graphs.

Key words: slip conditions;exact solutions;fractional calculus



