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Table 1 Values of flow rate Q, in the free pumping for different values of N
(the other parameters are ¢ = 0.4, m =2, k, =0)

parameter N 0 0.4 0.6 0.8
0o 0.510 968 0.514 003 0.516 031 0.518 570
F2 Hdp=0.4,N=0.4,k =08 XRFEM mE, HHIEHEFRME Q,
Table 2 Values of flow rate Q, in the free pumping for different values of m
(the other parameters are ¢ = 0.4, N = 0.4, k, =0)
parameter m 0.001 1 10 100
0o 0.510 968 0.512 014 0.515 575 0.511 606
#£3 Hd=04,m=2,N=0.40 JREKE, H, HHIEHEORRME Q,
Table 3 Values of flow rate Q in the free pumping for different values of k,
(the other parameters arep = 0.4, m =2, N = 0.4)
parameter k 0 0.03 0.06 0.09
0o 0.514 003 0.505 206 0.498 080 0.492 175
4 ~ 6 4y 1B FREE YR O ARG, S0 R N, mk, BIFZIE. MK L8

U R LAFR Y, Q AFTE— DI SHE, /N T RE I SHE T, P BELASJR AR B0 3, KT ol FHERS, F A2
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B7 H¥¢=04,k =0,m=10,x =0.5, B8 ¥¢ =04,k =0,N=0.2,x=0.5,
dp/dx = - 10, N BURFEEUERT, i dp/dx = = 10, m BURFBERT, il
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Fig.7 The axial velocity versus radial distance for Fig. 8 The axial velocity versus radial distance for
¢ =04k =0,m=10,x =0.5 ¢ =04,k =0,N=0.2,x=0.5
and dp/dx = - 10 and dp/dx = - 10

x4 Mo =04, m=2,k =0, SENBORFEEMESR Q Mk AE
Table 4  Critical values of Q below which F resists the flow and above which it assists the flow

for different values of N (the other parameters arep = 0.4, m =2, k, = 0)

parameter N 0 0.4 0.6

0.8
Q 0. 156 960 0.148 538 0.145 845 0.144 668
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Table 5 Critical values of Q below which F resists the flow and above which it assists the flow

for different values of m (the other parameters are ¢ = 0.4, N = 0.4, k, =0)

parameter m 0.001 2 10 100

0 0.140 145 0.148 538 0.159 460 0.157 375

®6 M =04, m=2,N=0.48 2%k BURERER Q 1k FE
Table 6 Critical values of Q below which F resists the flow and above which it assists the flow

for different values of k, (the other parameters arep = 0.4, m =2, N = 0.4)

parameter k, 0 0.03 0.06 0.09
0 0. 148 538 0. 140 866 0.138 299 0.139 529
1 —— N=0 .
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] \
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B9 M¢ =04, N=0.2,m=10,x=0.5, B10 %4¢ =04,k =0, m =2, NFRF
dp/dx = - 10, k, WA RIEUERT, i1 BB WU E B T3 Q #1
T u AR WS - 10781k RICFHI Q, Z LAl
Fig.9 The axial velocity versus radial distance for Fig. 10 Mechanical efficiency versus ratio of average
$ =04, N=0.2,m=10,x =0.5 flux rate and maximum average flux rate for
and dp/dx = - 10 ¢ =04,k =0andm =2
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------- m=10 ek, =0.03
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Fig. 11 Mechanical efficiency versus ratio of average Fig. 12 Mechanical efficiency versus ratio of average

flux rate and maximum average flux rate for flux rate and maximum average flux rate for
¢ =04,k =0andN =0.5 ¢ =04, m=2andN =0.5
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Fig. 13 Streamlines form = 2.0, = 0.4,k, = Oand Q = 0.1
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Fig. 14  Streamlines for N = 0.8, ¢ = 0.4, k, = 0and Q = 0.1
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Fig. 15 Streamlines for N = 0.8, ¢ = 0.4, m = 3.0and Q = 0.1
TAREYZE S (L Srinivasacharya 289 SCHR[3]) , U N =0, k, =0 B, 753 Newton IR 255 (L
Shapiro 259 3CHL[30]).
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Study on Stokes Flow of Micro-Polar Fluids by Peristaltic

Pumping Through a Tube With Slip Boundary Condition

Dharmendra Tripathi', M. K. Chaube’, P. K. Gupta’
(1. Department of Mathematics, BITS-Pilani, Hyderabad Campus,
Hyderabad-500078 , India;
2. Department of Mathematics, RKGIT, Ghaziabad-201001, India;
3. Department of Applied Mathematics, IT-BHU, Varanasi-221005, India)

Abstract: The Stokes flow of micro-polar fluids by peristaltic pumping through the cylindrical
tube under the effect of slip boundary condition was studied. The motion of wall was governed
by the sinusoidal wave equation. Analytical and numerical solutions for axial velocity, micro-
polar vector, stream function, pressure gradient, friction force and mechanical efficiency were
obtained by using the lubrication theory. The impacts of emerging parameters such as coupling
number, micro-polar parameter and slip parameter on pumping characteristic, friction force
and trapping phenomena were depicted graphically. Numerical computation infers that more
pressure requires for peristaltic pumping when coupling number is large while opposite behavior
is found for micro-polar parameter and the slip parameter. The size of trapped bolus reduces

with coupling number and micro-polar parameter whereas it blows up with slip parameter.

Key words: Stokes flow; micro-polar fluid; slip boundary condition; peristaltic pumping; me-

chanical efficiency; trapping



