BYNOPSIS

The present thesls deals with problems of free
and forced convectlon heat transfer in viscous incompre-
ssible fluids. A brief review of the previous results
directly related to the present work is given in the

introduction.

The thesis is divided into six chapters. The
first four chapters deal with problems on free convecilon
while in the last two chapters forced convection problems

are discussed.

In Chapter I we discuss the unsteady free convec-
tion from an infinite vertleal plate with suction. Two
cages are considered i) the plste is suddenly rsised to
a uniform higher temperature 11) the plate suddenly be-
gins to generate unliform heat flux at its surface. The
suction velocity is assumed to be proportlonal to -tf73“.
The effect of suction on the velocity and tempersture
profiles is studied. It is found that the skin friction
at the plate decrcases while the coefficient of heat

transfer increases with suction.

Chapter II is devoted to a study of unsteady free
convection from a seml infinite vertical plate. By intro-
ducing the concept of 'simllarity' the complete Navier-

S8tokes equations and the energy aquation are reduced to
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& set of ordinary non-linear differential eguations and
are then Inteprated using momentum Integral method. The
solution in dimensionless form depends on two parameters
the Prandtl number and /A charsctarising the unsteadi-
ness in the plate temperature. Namerical results are
given for various values of A and | . The most in-
teresting feature of the sclution is that temperature
profiles for different values of A  cross esch other

towards the edge of the boundary layer.

Chaptar III is devotad to a discussion of the
affect of wall porosity on fully developed free convee-
tion flow between two parallel plates maintained at cons~
tant temperature. Frictional heating terms are also in~«
cluded in the energy equation. The sclution 1s obtained
by a process of successive approximation, the zeroth
approximation correspondine to nepgligible frictional
heating. It 1s found that the effect of suction ls to
pull the velocity and temperature profiles towerds the
suction wall, the points of maximum velocity and tempera-

ture getting closar to it as the suction incresgses.

In Chapter IV we consider combined free snd forced
convectlon flow in three dimensions. The boundary layer
aquations are integratad by an spproximate interral me~
thod due to Epsteinlj. The specific problem consildered
is the steady flow near the stapgnation line of an infi-

nite swept wing. DBuoyancy effects ers considered in the
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Span-wiée direction only. The boundary layer equations
in this case reduce to an independent two dimensional
flow in the chord-wise dlrection bmt the span-wise flow
depends on the chord-wise flow and the temperature within
the boundary layer. The buoyéncy effects dépend upch &
parametér AN, which.is the ratio of Grashof and
Beyndlds mumbers. Numerical results are glven for aif-

ferent values of oc— and X .

Chapter V deals with the problem of 'Heat trans-
fax.by laminar flow due to torsional oscllliations of a
disk in the presence of another disk'. The veloclty
fleld 8s obtained by Rosenblate) is taken as the starting

polnt for temperafure distribution. Asymptotic expressions
for the temperature distribution and coefficients of heaf
trangfer at the disks, valid for lsrge and small Reynolds
number, are cobtalned. For small values of R with o=
the fluaiuating part of the cecefficlient of heat transfer
pei unit.aréa of the eséillating disk is in phase with

the disk osciilations, while that at the stationary disk
aiways hes a phase lag. TFor large values of R the tem-
perature fleld near the osclllating disk is of the boun-
dary layer iype.

In the last chapter the flow and hest transfer of
ah'incomprsssible viscéus ligquid between two plates with

axial sinusoldal roughness maintsined s&t constant
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temperature is studled. .The solution for slow motion
1is obtained in a closed form. From non=slow motion the
solution is given in the form of a power series the

eonvergense of which 1s rilgorously established.
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