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Abstract- In this paper we study the propagation of
disturbances in the visco elastic fluid contained in an
infinite cylinder having the cross section to be sector
due to slow angular motion about the z-axis is a line
passing through the center whose sector is a point.
The base is a circular plate which is fixed to the
cross-section and is given the rotatory motion about
z-axis and the angular motion about the z-axis for
t>0 is represented by W (t) where W (t) = Wo sin nt,
and Wo is a constant.

I INTRODUCTION

Lundquist (1) Bhatnagar and Kumar (2) and kumar (3,
4) have considered the propagation of disturbances in
viscous incompressible fluids in the presence of
magnetic field. P. N. Srivastava had discussed
propagation of disturbances in an idealized
viscoelastic fluid occupying the space z>0 due to the
slow angular motion of a disc x?+y? = a2, z=0, P. N.
Srivastava (5) considered the propagation of
disturbances in the visco elastic fluid contained in an
infinite cicular cylinder when only relaxation
phenomenon of the fluid was considered.

In this paper we study the propagation of disturbances
in the visco elastic fluid contained in a infinite cylinder
having the cross section to be sector due to flow
angular motion about the z-axis .The z-axis is a line
passing through the center whose sector is a point. The
base is a circular plate which is fixed to the cross
section and is given the rotatory motion about z-axis
and the angular motion about the z-axis fot t>0 is
represented by W (t) where W (t) = W sin nt, and Wy
is a constant.
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Il. FORMULATION OF THE PROBLEM

The stress strain rate relation for an idealized visco-
elastic fluid which shows wessemberg rising effect
and when only relaxation phenomenon is taken into
consideration is of the form given by oldroyd(8)

S+ [8 Sik + viSik, - viiSik — vigSi + viiSik] = 2pdix
ot 1

Where A is the relaxation time constant and p is the
coefficient of viscosity.

Now as the movement is about z-axis hence we can

assume v= v; = 0 and Now since the disc is rotating
@)=0a

about z-axis so %3

Under these assumptions on solving we get
Mt ov=v[Evr1avHl @vidv-y ]
o & e e Lo 6F £y

V=
Where I js the kinematic coefficient of viscosity.

I1l.  BOUNDARY CONDITIONS

v =0 t=0
cv=20 t=0
ot
v =rW0sin nt O=r<1l =z=0
v =0 =0, =1
=0,0=c | z=0
v =0 whenz —* =
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IV.  SOLUTION OF THE PROBLEM

Multiply equation (2) by e and integrate the whole
equation within the limits t=0 to t=co

Moo @2v. ePtdt + [oo Sv. ePtdt

0 ot 0 ét
="‘.f°°@+15v +1 Rv+R2v—v ) ebtdt
0 & rér e o 12
OR
A (C-bt_L+J-lJ_["° e Pt Svdt +Jbo Bv. ePtdt
&
_\._[t“ 2v+1ov+l 2v+d2v—v ) ebtdt

ol rédr rféer 832 o2

(Op+1)pv=v[B2v+18v+l 82v+aTv—y]
ar? rér P08t o 1 (3)

Where v= [ ve-pt dt
0

i.e. v is the Laplace transform of v

BN +18v+1 v+ v = (b)) bV

b T} - 2 and 2

orért _rér Ce“. 03 1 v @)

(Apt1) =k
Let v
So equation (4) transform to

+lév—v v +1EvEk2v=0
51‘2 rér ol 2 ér

e ()

Multiplying equation (5) by sinp8 and integrate within
limits O to o

EV+18V - V+V-KV=0
=2 e T 3 2
orf rer r’ c3 (6)
Where
V= [®v sinp16d6

0
& plo=(2nt+1

plo=(2n+1)n @)

Further let (p%+1) = P2
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Now let us introduce the finite Hankel’s transform
defined by

T = "V Ip (qr)dr
0 8)

Where q’s are the roots of the equation Jp (q) =0
Where Jp (z) is the Bessel function of first kind.
Now multiplying equation (6) by rJp (qr) and

integrating within the limits 0 to 1 and using v=0 and
r=1, we get

dg’ )

Now V=0 and Z=»

l

’V = [1r Jp (gr) dr [[* Wo sin nt [* p16.d6ePdt] dr
0 ]
=2 Wm T2 Jp (qr) dr
bt (p*n?) °
Where S, (Z) is the Lommel function.
The solution of the equation (10) is

V=nWoN e@¥kn124

(> n?)
Hence know using Honkel’s inversion theorem
.Snedden (4) we have

V=2nWyN7¥ Jp(qr). e@@ D14
(Pnd) ¢ Ppa) )

Where the summation is to be extended on the positive
roots of Jp (q) =0

By sine inversion
=4 nWo ¥ Nsin b1 Jp (qr) .e @ E D12 ¢
a(pHnd) o b TPpa(g) (12)

Now by using inversion theorem of Laplace transform

v=3% 4nWon sin p16 Jp (gr)
@ P 2mia (b n?) P pa(q)

Jrie o la2#huplriml “12 £ e btd]
e-lee (13)
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=¥¥ 8Wo _sin 16 Jp(qr) [(p*1) Jo(q) S1p-1(q)
1P big>  Ppeiq)
- Tpa(q) Sep(q) . [F= 0 ebteslWoblrlmall 112] dp
o= ptn? (14)

By applying residue theorem, we get

V=772 8Wosin p16 Jp (qr) [(p*1) Jo (q) S1.p-1(q)
Plaaplq2 I p-1(q)
- Tpa(q) So,p (q)] @202 § gin [nt- = (Az2v) 12]
+Y.Y nb8Wosin p16 Jp(qr) [(p+1) Jp(q) S1p1(q)
Pla mapig? P pei(q)
- Tpi(q) Sap(q) J(! B0 5in(hz2b2 021 1x2)12dx
-1

1 nd+ (bxt1/23)2 (15)
b=(1-4hog?)1?
Where 4 (16)

6= 1[{(vq? - 2P +02}12+ (vg2 - n2)] 12
P &

it B ;ll. (17)

¢=1 [{(vg?-n?)?+n}12+ (vg2 - n?)] 172
ol 1 2
- * ’ (18)

If we take limit as A = 0 i.e. the relaxation phenomenon
of the fluid is not considered then on putting y=1/x it
becomes the ordinary viscous fluid and the result then
becomes

Vvis = Lim v
30

=3 8Wosin p18 Jp (gr) [(p+1) Jp (q) St.p1(q)
Pla apig? Ppi(q)
- Tp-1(@) S2.p (@] € ~® 220 1 2615in [nt-((z%/20) 12 1]

+3¥y nb8Wosin p16 Jp(qr) [(p+1) Jp(q) S1p-1(q) )
P1qal20:) 12 obiq? 2 pe1(q)

- Tp1(q) S2p(q)] f= etV 2 sin(zly/v) 2dy
n’+Hy+ vl a8)

Where
1= {(u zqz 4_112)1:2 4+ “'—]2 }1.-2
& 4}: {{:u 2(14 4112)1.-2 - uqz }1.-2
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