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The flow of a viscous, incompressible fluid between two parallél jorous disks when the 1 disk i i
and bthe upper disk is ab rest has been studied. The solution ol;;mined is valid for smaell vc:lv::s oi’sfva,lllsR?;:tt)lﬁg
ember. 28 A Sl e piEon opmmeR
Recently Elkouh! studied the laminar source flow between parallel porous disks for small wall Reynolds
number. The solution obtained, there}n is in the form of a perturbation from the creeping flow solution.
In this paper an effort has been made fo extend the problem studied by .Elkouh! to the case when the lower
disk is rotating and the upper disk is ab rest. S

Similar source flow problems have also been studied- preyiougly?c‘i.;' A T T

Tet us take the axis of rotation of the disk as z-axis and lef the two disks be situated atz = 1- . Consider
the flow of an incompre ssible fluid between a rotating and a fiyed porous digk with a source at the centre.

‘; The govéming non-dimensional hydro-dyna.mic equations of motion in cylindr'iceﬁ polar coordinates
are - S o :
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where the non-dimensional quantities are defined as
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Let the lower disk be rotating with angular velocity w and the strength of the source be Q. The boundary
conditions are : ; o L i ' o
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where

wa

« = Rotational Taylor number =

Re = Reynolds number = 4"%“ i Ru = Wall Bq&ndlds’ number = ? and V is the magnitude of
the constant injection yelocity at the two disks, '
| ‘SOLUTION 67 TEE PBOBLEN
- Let us define a stream function ¢ as |
2y
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where prime denote differentiation with respect to 2.

: Substituting the values of u, v, w and P from (8) to (11) in (1) to (3) amd equa,tmg terms of hke powers of \
 ¢-on both sides, we get an infinite system of simultaneous ordinary differential equa.tmns The first four

gystems are
sy 1 o
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Forsmall values of Buw, let us expand the function f,, gu and kn in ascending powers of Rw as follows :
o oo“ c ’ ' T o
Ja= Z ‘Rwifn.i i = Z Ruw' gn,i ; and hy = z ;R‘wi Fgi . (12)
=20 =0 ‘ . t=0 .
Substituting the expressions (12) into the system of differential equations I to IV, we‘geb on equating

the coefficients of like powers of Rw, another infinite sets of equations. On solving those differential equations
under the boundary conditions (), we get
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* Fora = 0, the above results reduce to those obtained by Elkoub?, «  ~
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Fig, 1Variation of 102 f’_, (2) with 2 for Bw = 0+5. Fig. 2—Variation of 102 f’; (2) with z for Bw = 0°5,

DISCUSSION

Curves have been drawn (Fig. 1 and 2) showing the variation of f'_, (¢) and f’, (2) with z fora = 0
and o =1 when Rw = 0-5and Re = 10. We see from Fig. 1 that the effect of rotation is to increase
its f’_ ,(2) value near the two disks and to damp it in the region z == (—0-5, 0-6). Again from Fig. 2
it can be easily seen that the effect of rotation on f'y(2) is to increase it for all values of 2. Since Re/r® is
small, we may conclude that the effect of rotation on the radial velocity is to increase it near the two disks
and to impede it in the region midway between the two disks.

Similarly, from Table 1 we infer that the effect of rotation is to increase the transverse velocity.

TasLe 1
Rw=0-8
. 99 %) ‘ 95(2)
a=0 a=1 a=0 a=1l ‘ a=0 k a=1
1-0 0 0 0 0 0 0
0-8 0 00697 (] —0-0317 0 00003
0-6 0 0-1434 0 -+ 0728 0 —0-:0010
04 (14 0-2229 - 0 —0-1139 i) -—0-0021
02 0 0-3128 0 —0-1531 0 —0+0034
0 0 0:4080 0 —0:1687 0 -0+ 0042
—0-2 0 05151 0 -—0+1872 )] -0+ 0040
—04 0 0:6314 0 -0+1697 0 —0-0027
—0+8 0 0+7540 0 —0-1262 0 —0-0010
)8 0 0-8806 0 —0:0667 0 -0-0006
——]0 0 1-0000 0 1] 0 0
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