SYLOPSIS
The thesis deals with sore problems on [fluid flows
in Magnetohydrodynamnics (to be written as MHID herveafter).
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A brief review of previous work directly connected with
the problers of this thesis is given in Chanter I along
with the basic equations, asproximavions and boundary
conditions for MdD flows. The rest is divided into two
parts 4 and B, Part A (ChavtersIl - V) is devotsd to the
study of some wunsteady HID rlows. In Pert B (Chanters VI
and VII) we hove investigabted sone steady flows in IHID

W special reference to heat ltransfer.

Chapter II presents an analysis of laminer {low
of a conducting iiguid in 2 long channel of rectangular
cross section due to a periodic pressure gradient in the
presence o:r 2 uniform transverse wpagnetic field. BGxact
solutions are ohtained for two cases, (i) non-conducting
walls parallel to the field and thin walls of arbitrary
conductivity perpendicular to the 7Tield, and (ii) per- |
fectly conducting walls perpendicular to the ield and
thin walls of arbitrary conductivity parallel to the
field, TIn case (1), the behaviour of the asymptotic solu-

tions for large Hartmann number (1) is discussed in the

two Hartmann layers (of thickness of order wr4 )



attached to the walls pernendicular to the field, In

case (1i) asymptotic

0

olutions for large Haritnann number
in the form of ranidly convergent series in the howndary
layers (of thiclkness of order NT%L Y on the walls
parallel to the (ield are obtoined and it is found that
the maxiru: root wean sguare velocity in these layers is

greater than that alb the core (v.) and, In particular,

is of oxder M. when these walls are non-conducting.

Chanter IIT is devoted Lo the sztudy of the gensral

-

unsieady flow nast an infinite norous flat nlate subjec-

ted to uniform suction in Lhe nresence of a transverse
m&gnetic Tield, Hxact golubions are obtained by Lanlace-
transform technique assuning thaet the magnetic Reynolds
nurber is equal to the viscous leynolds number and that

fvén velocity is less than the suction wvelocity.

the

Among the nartlicwlar cases congidered are, (1) flow in

whieh the free strean velocity is changed inpulsively,
{11} unifornm acceleration of the mein strear {rom a cons-

g

tant velue of the veloecity, and (1ii) flow in which the
free stream velocity consists of a2 mezan velue with a

!

superimosed decaying oscillation. In ithe Tirst case,

it is shown That the nagnetic field delaye the flow to

gettle down teo its ultimate state, In the second case,

ERRTY

hat uwltinately the skin Friction consgists

it iz observed

of a guasi-steady part which 1ls unaffected by the magneiic



field and a part vroportionzl to the nroduct of the free
strean aeecleration and o tvirtunal rass' which inereasssg
with the inercase in the anvnlied megnetic Tield, In the
third case, the criferion for o nhase lead or a mhase lag

between the ¢hin friction an” the nain strean is indice-

ted.

Chanter IV illustrates the effect of a nagnetic
Fleld on the houndary layer senarabion on e cylinder

noving wnifornly in a direction nerpendiciler to its gene-

, bedng started immulsively frox rest in o conduc-

ting fluid, Tor a circular cylindey in an aligned field

S

to the direection of motion of

o

(i.e. pmarall the eylinder)

geparation first develons from the rear or front stasna-
tion noint according as the dnteraction naraneter N < L1.38
or > 2,85, vhile, for 1,3% < N< 2,85, it starts from

a palr of syrretrically situated pointe on the rear nart

of the e¢ylinder. The interval of time between the start
of motion and +the start of separation Iincreases or de-
creases with an increase in N  according as separabion
devalons Tirst on the rear hal{ or on the front half of

the cylinder,

Chanber ¥ is devoted to the study of boundary
layer growth on a cylinder moving with a velocity (&)
[ given by (1) vy= At , and (i1) vy = Aet

A ,c¢ Dbeing nositive constants and « a positive
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rational mmber / in a direction nerpendiecular to its

generators in a conducting fluid in the »resence of a

nagnetic field. In case (1) the method of solution for

<

any rational number is indicated and explicit solusions

for integral values of are obtained., The general

N

results obhtained are anplied To *the svecial case of 2

cirenlar cylinder for « =2 ., Tt is found that, for

Sernaration develons from the rean stag-

nation point for small values of the intaraction DAra-

reter hut with the incrsase of “he interaction parameter
beyond some critical value the svarting nosition of sena-
ration shifts To = nair of symmetrically situated points

on the rear nert of the cylinder, The other important

effect of the magnetic field is to delay senaration. The

1

nose of case (i),

In Chapter VI we nhave investigated the flow of an

electrically conducting fluid nast a porous, conducting

i
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flat »nlete kenlt at constant temnerature in the nresence
of a transverse magnetic field., Tixect solutions for
veloeity end temperature distribution are obtainad and
asymototic results rfor large magnetic Prandtl numher are
deduced. Tt is shown that for large magnetic Prandtl

nurber, the offect of well conductivity will be confined

within a thin layer near the nlate,



The fully develoved free convection Tlow of &
viscous electrically conducting fluld through an annulus
hetween tuwo heated coaxial verticael nipes in the presence
of a radizal wmagnetic field is studied in Chanter VII,

Two different temnerature conditions at the walle viz.,
(1) linearly increasing wall ftemneratures, and (ii) cons-
tant wall fermeratures, are considered, Ixact Solutions
in case (ii) and annroximate solutions in case (i) are
obtained and the effect of various paraneters on the {low
and heat transfer characteristics of the problen is

discussed,



