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Abstra;t  

Fluids having a wide range of vispo-elastic 

properties have been extensively studied by researches 

over the past two decades, The development of new sTn'ne 

materials having application in the process indust_ 

gtven a strong impetus for such investigations wherein it 

has become necessary to establish not only the correct 

production parameters but also to provide explanations fo-

many fundamental problems. 

Clic problem whisk has especially attracted the 

attention Lf research investigators is the study of 

om's phenomenon which accompanies the turbulent flow of 

cIsLutions of linear polymers in closed conduits. Even 

the flow of dilute polymer solutions, which have essentiaU' 

the characteristics of Newtonian liquids, considera,ILt 

reduction and distinct damping has been reported. This 

effect has n direct relationship with the stabilising 

influence that has been observed in laminar flow of a 

fluid which has some polymer molecules dissolved or sus-

pended in it. It is manifested by an increase of the 

critical Reynolds 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 explanat 

in the light of structural theory era based on partcule-u. 



effects, such as the number of particles, their size, 

flexibjlity etc.; on the other hard the contintum models 

(macroscopic in nature) state that this drag reduction 

is due to the elastic properties of the fluid (memory 

of the flow) manifested by the introduction of polymers 

or any other substances. 

To explais the behaviour of these fluids parti-

cularly, Tom's phenomenon, several constitutive equations 

have been formulated by Reiner (1945), Rivlin (194P), 

Oldroyd (1950), Rivlin and Ericksen (1955). Using t1-10 

above constitutive equations the problems in hydrodynari--  

have been successfully extended t)non-Newtonian fluids 

to study the effect ff woes-viscosity and coefficient 
elasticity. Walters (1962) studied the stability of flt 

with memory. Beard and. Walters (1964) examined the two-

dimensional flow near a stagnation point: Chan Men 

and 'Walters (1965) solved the modified. Orr-Semmerfield 
equation by using the method of Michael They showed 

that the coefficient of elasticity destabilises the fle7,c 

Chun and Schwart (1968) examined the plane Pof_seu:: 

of a,second-order fluid and have concluded that the visee-

elasticparameter has a destabilizing effect on the flow, 
Soundalgekar and Pratap Puri (1969) extended the prcbl 

'further by studying the fluctuating flow past an inffs, 

plate with variable suction for an elastico-viscous 



In the same way as problems in hydrodynamics are 

extended to magneto-hydrodynamics, the problems in magneto-

hydrodynamics have been extended to study the flow of cone ckt 

ing non-Newtonian fluids. Narasimhan (1962) and Kapur 

examined the MHD flow of non-Newtonian viSco.;inelastic fluccis 

with a constant pressure gradient in the dirction of th..  

main flow. Madan and Agarwal (19(;9) have considered the 

unsteady' MHD Tow of non-Newtonian visco»inelastic fluid 

between two porous flat plates when there exists a time-

dependent pressure gradient in the direction of the main 

flow. 

in the present study some anots of MHD flow of 

conducting non-Newtonian- fluids have been undertaken. 

Initially the governing equations far the hydre-magnetIo 

flow of non-Newtonian fluids have been derived. Using 

these the two-dimensional free-convection laminar flow of 

an incompressible slightly conducting elastico-viscous 

fluid with time-varying-sution js investigated using 

Xalony's method. It has been shown than an increase in 

the coefficient of time varying suction AI  leads to an 

increase in the skin friction fluctuations. Further 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 



phase lead of skin friction. Also it has been observed 

that the amplitude of skin friction increases with an 

increase in the coefficient of elasticity. Expressions 

for the temperature, the rate of heat transfer, the velocity 

and the skin friction for both high and low values of the 

frequency and the magnetic parameter have been obtained. 

The second problem that has been examined is the 

condition's of applicability of Squire's theorem for the 

stability of parallel flows to that of a conducting 

Rivlin-Ericksen fluids. It has been found that for slightly 

visco-elastic fluids which do not belong to this class, 

Squire's theorem can be satisfied under a set of trans-

formations. it is shown that the effect of visco-elasticity 

on in plane and eut-of-plane disturbances may be different; 

one may lead to stabilillation and the other to destabili- 
‘ 

nation. Further it is shown that the method of solution 

that has been used for in-plane analyses can also be applied 

for three-dimensional ana;yses. 

The latt problem studied is the two-dimensional PED 

stability of fluids with short relaxation tines in the 

presence of coplanar magnetic field. In this study, 

Walter's technique has been used. The modified Orr-

Sommerfield'equation is solved by using the method develo-

ped by Michael (1964) in his discussion of the same problem 

for a dusty gas. It is found that the coefficient of 

elasticity destabilizes the flow of electrically conducting 

non-Newtonian fluids. 

(vi) 
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