SYNOPSIS

This thesis is devoted to the study of flow of -
certain non-Newtonian fluids, Three types of non-
Newtonian fluids are considersd, viz. - power-law fluids,
sécond-order fluids and thermoviscéus fiuids, 7The whole

thesis 18 divided into four chapters.

Chepter I is of review nature and contains a brief
rgwiew of the previous results directly related to the

present work,

Chapter IT is devoted to the study of flows of
power-law fluids, It is divided inte two parts, In part
one, the boundary layer equations in cylindrical'coordina-_
tesﬁére obtained. The necessary and sufficient conditions
fofﬁfhe existence of similer solutions are theﬁ derived,

It is shown that suitable similarity transformations can

be found for (i) flow neer an axially syﬁmetric stagna-
tion point, (ii) Flow duq to a rotating disk, (i1ii) flow
of a rotatihg liguid ove;:a disk which is elther rotating
or at rest, which reduce the partial differsntiel equa-
tions of boundéry layer to ordinary dlfferential squations.
As an example the problqm of flow near an axially symme-
ﬁric stégnation peint has been completely solved by the
momentum integral method. The most striking feature of
the flow is that the boundary layer thickness is not

constant as in the case of cléssicél viscous fluids but



varies with R == the rsdial distance from the stagna-
tion point. In part two of this chapter is discussed
the problen of heat trensfer In the enirance region for
flow between two perallel plates. The velocity field is

assumed to be fully developed. Viscous dissipation terms
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are included in the energy equation., It is found that
the thernal entrance length required to attain the fuvily
developed tenperature Pfield decreases as the {liow bena-
viour index ¥y , characterising the fluid, increases,
,Iﬁ the Tully develeopsd region the rise in plate tenpere-
ture increases as YL increzses.

Chepler IZII is devoted to the study of Tlow of
second~order ITluids past =2 cylinder. It is divided into
two parts., In she first parl steady flow past a symméw
trical cylinder is considered, The Blzsius method of
series expansion of the gtresm function in terms of uni-
versal functions is used., These functions are then inte-
grated by Kérmén-Pohlhazusen method, As a particuler case
trhe flow past a circular cylinder is considered in detsil,
“he point on the cylinder where senarabtion occurs is
determined from the conditions that the shearing stress
vanishes there, It is found that the increasze in second~
order effect shifts the point of separation towards the
forward stagnation point. The second:part of thig chanter
deals with the study of the boundary layer flow of second-
ordsr fluids around a pericdiczlly oscillating cylinder.

The velocity field is obtained by a process of successive



approximations, “he resulﬁé are once agalin applied to
the case of an oscillating cireular cylinder and the

strean linss of the secondary flow ars drawn for various
values of the parameter characterising the second-order

fluwids, It is found that in the region near the cyline

der the stresm lines of the secondary flow ars closed
locps while awey frow 1% they are U-shaped,
The last chepter is concerred with the study of
the flow of certein thermoviscous fluids, the constitu-
tive equations for which heve been recently obbained by
Koh and Zringen / 1 7. The boundary layer equations in
two-dimensions for the flow of guch ?luids are obbained,
Ag a particular case the problen of flow nzar a stagna-
tion point is completely soclved and the effect of mate-
rial constant, characterising the fluid, on the Husselt

nupber at the plate and the temperature within the

boundary layer is studied,
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