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Abstract

Fluids having a wide range of visgo-elastic
properties have been extengively studied by researches
over the past two decades, The development of new synhen”-
matérials having application in the process industrr heve
givena strong impetus for such investigations wherein it
has become necessary to establish not only the correct
production parameters but alsc to provide explanationg for
nany funcdamental problenms.

(iie problem which has especially attracted the
cttention ¢f researeh investigators is the study of
“um's phenomenon which aeccempanies the turbulent flo& o7
sclutions of 1inear polymers in closed conduits. Even n
the flow of dilute polymer solutions, which have essentially
the characteristics of Newtonian liquids, eonsiderabic dro.
reduction and distinet damping has been reported. This
effect has a direct relationship with the stabilising
influence that has been observed in iaminar'flow of a
fluid which has. some polymer molecules dissolved or sus-
pendéd'ih‘it. Tt is manifested bv an Increase of the
critical Revnolds number marking the transition from
laminar to 2 turbulent flow. Several explanations for
this effect have been hypothesized in literature using
both the structural and continuum theory, The explenationsg

in the light of struectural theory erc based on particulcois
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effects, sueh as the number of partlecles, their size,
flexibjlity etc.; on the other Eard the contintium models
(macrOSCOpic in nature) state thet this drag reduction
is due to the elastie pg,#erties of the rluid Ememory
of the flow) manifested by_the'intrOGuction of polymers
or any other substances, .

To explaim the be#ayiour of these fluids parti-
eularly, Tom's phenomenon; several constitutive equations
have been formulated by Reiner (1945), Riviin (1948),
Oldroyd (1950), Rivlin and Ericksen (1985), Using the
above constitutive equaﬁions the problems;in hyvdrodynen.ics
have Been éuccessfully extended non-Newtonian fluids
to study the effect of eross-viscosity and'coefficient cf
-elasticitv. Walters (1962) studied the stability of fliics
with memory. Beard and Uhlters (1964) examined the tyo-
and walters (1965) solved the modified Orr-Sommerfield
equation by using tngayethod of Michae}, They showed
that the coefficienﬁ,éf elasticity destabilises the flow,
Chun and Schyafi,(1968§ examined,the plane Polgeviil . 7oy
of a;second-ordér flﬁid énd have concluded that the visco-
{elastic parameter has a destabillzing effect on the flow,
Soundalgekar and Pratap Puri (1962) extended the prcbl..
‘further by studying the fluctueting flow past an infini:ie

plate with variable suction for on elastico~viscous finic
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In the same way as nroblems in hydrodynamics are
extended to magmeto-hydrodynamics, the problems in magneto-
hydrodynamics have been extended to study the flow of conduct-
ing non-Newtonian ﬁnuids._Narasimhan'(1962) and Kapur (174!
examined the MHD #low of non-Newtonian vigeo~inelastic £luids
with a constant pressure gradient in the direction of th:
main flow., Madan and Agarwal (1969) have gonsidered the
unsteady’ MHD #low of non-Newtonian visco-inelastic flulcs
between two porous flat plates when there exists a time-
dependent pressure gradient in the diregtibh of the main
flow.

In the present study some agrsots of MHD‘flow of
econducting non-Newtoniaanluids have been undertaken.
Initially ﬁhe governing equations for the hydre-magnetic
flow of non-Newtonian fluids have been derived, Using
these thé two~dimensional free-CODVection laminar flow of
an incompressiblé slightly eonducting elastleo-viscous
fluid with time-varying: sugkion is inveetigated using
Kalony's method, It has'béen shown than an increase in
thé coefficient of time-varying suction A, leads to an
inerease in the skin $eietion fluctuations. Purther for
'the same value of A, an increase in the magnetic parameter

‘M leads to an increase in the amplitude and a decrease in the
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phase lead of skin frietion, Also it has been observed

that the amplitude of skin friction increases with an
inerease in the coeffieient of elasticity. Expressiéns

for the temperature, the rate of heat transfer, the veloeity
and the skin friction for both high and iow values of the
frequeney and the magnetie parameter have been obtained,

The second problem that has been examined is the
eonditions of applicability of Squire's theorem for the
stébility of parallel flows to that of a conducting
Rivlin~Ericksen fluids. It has been found that for slightly
visco~-elastie fluids thch do not belong to this class,
Squire's theorem can be satisfied under a set of trans-
fbrmations; It is shown that the effeet of visco-eglasticity
on i§~plane and eut-of-plane disturbances may be different;
one may lead to stabiliiation and.the other to destabili-
zotion, Further it ie showm thaé the methqd of solution
that has been used for in-plane analyses can also be applied
for three—diménsional analyses.

The last problem studied is the two~dimensional MiD
stability of fluids with short relaxation tires in the
presence of coplanar magnetic field, In this study,
Walter's technique has been used. The modified Orr-
-Sommerfield’equation is solved bv using the method develo-
ped by Michael (1964) in his discussion of the same problen
for a dusty gas. It is found that the coefficient of
elagticity destabilizes the flow of electricaliy conducting

non~-Newtonian fluids.
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