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ABSTRACT

The thesis entitled "Some Aspects of Shear and Natural
Convective Flows Obeying Arrhenius Law of Viscosity" deals
basically with shear flows 1in channelsiof different geome-
tries, whose boundaries are maintained at a constant tempe-
rature and when heat generation due to viscous dissipation
is taken into account. The relation between the viscosity
W and temperature T 1s taken as

s
b= exp( B (T_ - 1))
where M is the viscosity at reference temperature T and
B is a nondimensional activation energy parameter which
measuxes the sensitivity of viscosity to varxiations 1in

temperature.

In all the shear flow problems considered 1in this
thesis, it is found that the shear rate-shear stress dia-
gram 1s S~-shaped or monotonic depending on whether the
activation energy parametef is large or small. The para-
meter of each problem is identified and its effect on

shear rate-stress diagram and heat transfer 1s considered.

In Chapter II the effect of radius ratio, angular
velocity ratio on flow in an annulus due to the axial,

circular motion of the boundaries and the effect of aspect



ratio on flow 1n a rectangular duct due to the motion of

a moving wall is considered.

In Chapter IIT, the effect of permeability on flow
'in a porous medium between plane and cylindrical surfaces

in relative motion 1is studied.

Chapter IV is concerned with the effect of velocity
slip at the boundaries on plane and annular Couette flows.
Further, the effect of the thickness of the porous lining
on flow of constant viscosity fluid through a pipe and a
rectangular duct whose boundaries are provided with a
porous lining is considered. It is shown that for small
values of the thickness of the porous lining, the effect
1s to increase the mass flow rate and to-decrease the

friction factor.

Chapter V deals with plane, annular and circular
Couette flows with surface mass transfer. The effect

of Cross flow Reynolds number 1s studiec.

In Chapter VI, we have studied the effect of acti;a-
tion energy on buoyancy 1induced convection due to diffe-
rential heating in fluid saturated porous enclosures of
rectangular and annular geometries. It is shown that an
increase in the activation energy parameter causes an

increase in circulation and heat transfer rate.
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