SYSOPSLS

In recent yaars, the proolens of hzat trsnsfor
nave recelved considerabls attentlion in conneection
witihh the motion ol air-planes and missiles at high
altitudes. [Lhe higher velocities with whienh sir-
drafts sng space-vehicl: rove Thro agh itne simosgnere,
cause nlgner and higher texgerstures in tis ocundary -
layaers surrouanding sachh odjests.  Accordingly, special

studies pre recently made towards a clari ficaticn of

“ar.  Also, tas process of transplration-cosling

whichi is considared s

L67]

gn eflectiwe means To protact

il
v

zees ol the space-cralts, nsg Touand 2 conti-~
nuing intzrest, Howevef, the he=t exchanze processes
in the presence of heat generation or absorption, are
still of ineressed interest, bscaase ol taeir varied

gsoeiated with

n

applications in cinemical procasses

e

n ths re-sntry provlem

b

compustion and dissocilstion,

ol a speee-siipg and in tie cooling of nuclear resctors.

The purpose of this thesis is to Investigste tha
alfTzct of the prasence of nest sources or sinks on the

heat transfer through porous boundaries.

In Chapter I of this thesls, we introduce tne

sclence of hest transfer with its menifold applications



it seversl branches of engineering. After z brief

survey of tine literature of hzat transler, the basle

eguations of motlon, enarzy for a viscous, eleectrica-
1y conducting liquid, ars given and the prasant

investigations made are discussed in detail.

In Zhapter Il, the heat transfer in the laminar
flow petween converging plane walls with and without
heat sources nas besn gnalysed, using Aitz' varia-
tional method. The results ootsined Tor the casse with
no hest sources zre found in good agreement with those
of ’iley (1963). The rate of changs of hest transfer
is more pronouncad in the pressnce of hest sources

than in their asbsence.

In Chapter IIl, we have discussed the prodlem
of heat transfer from a porous flat pleate irn tie gre-
sence of comstaht hest sources. The zeses of constant
and wvariable fluid properties nave oeen studied sepa-
retely. The wveloeity and temperature distributions
have been obtained, for large and small suctlon, with
the help of successive approximation method and rRitz!
method respectively. In the case of a solid (imper=~
vious) boundary, it is found that there exists, in the
boundary layer, a certain region where the teuperature
is grester than that outside, while in the case of a

porous boundary, no such region exists..
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In Chapter IV, we have considered two cases,
nauely {a) the flow nesr a stagnation point with suc-
tion, and (b) the Tlow over a porous flat plate. Iie
corresponding neat traonslar problems'in the pressnce
of temperature-depsndent heat sources hsve been discus-
sed, in datail. In both the cases, (a) and (b), the
elfect of large suction has veen studled witn the help
of perturbation method. To study the effect of small
suction, we asve employed the method of nuarerieal inte-~
grations in the case (3) snd the tz' method in the
case (b). Ths results of case (3) have shown the
existence of soma situstions wherein heat may flow
from a2 body at lowsr temperature to one at higher tem~
perature. Trox tne results for case (b), the heat
transfer parameter diminishes steadily, as the dimen-
sionless longitudinal coordinate increases. This
result is qﬁéiitatively differant from th2 one for

the case of cconstant heat sources.

In Chapter 7, we have studied the conveetive
hydromagnetic flow of » viscoqs electrically conducting
1iquid between porous parallel walls. We have assumed
that the wall temperatures vary linearly along the H
lengths. The resultling non-~linear boundary wvalue prob-
lem has been solved by a2 sultable lterastive procedure.

The Husselt numbers have been found to increase with
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the strength of the superposed magnretic field or the
conductivity conditions at the wsalls. It has been
noticed that suction reducszs the viscous drag while

injection ennances it.

In Chapter VI, we have considered the study of

the rotstionally symumetric [low »nd heat transfer of
a non-liewtonian liquid in tne presence of an infinite
rotating disk. The results obtaired for the Tlow have
shown that the radisl znd clreuamferential components

f shear stress and tne dimensionless moment coeffici-~
ant decreagse as the ratio of the angular velocity of the
disk to that of tne [luid at in?inity, increasas. The
heat trensfer results hagve indicated that, for large
values of thne Prandtl number, there is heat flow to the
disc or the fluld, according as the disk rotates Tlaster
or slower then the fluid at infinity, winlile for sumall
values of the Prandtl mamber, heast Tlows always {rom

the fluid to the disk.

The numerical computations contained in this
thesis have been carried out on the Electronic Digital
Computer, Nationsl Z1liot 803, installed at the Hindu-

sthan Alr~Craft Limited, Bangalore, India.





