SYKOPSIS

The study of Magneto-fluiddynamics which describes
the interactiom between the flow field and the electromag-
netie field has analysed a number of problems in mature,
and has been found to be useful in various industries.
Several problems of hydromagnetic flow, heat transfer,
lubrication and stability heve been studied and the subject

has developed in different directions.

In the present thesis, our inferest is to imvestigate
some flow and heat transfer problems In magneto-hydrodynamics

a8 well as in magnetogasdynemics,

In Chapter I, we have introduced the topic and have
made a crilitical study of the basic corcepis underlying the
interasction between the flow field and the magnetic field,
The basic equations and boundary conditions of megneto-
fluiddynamice are given along with a brief survey of the

relevant literature.

Chapter II presents an analysis of hydromagnetic flow
in a curved channel of rectanguler cross sectlion in the
presence of a magnetic field applied at right anglez to the
horizontal planes. We have conpidered the problem in +the
cases when the flow ftakes place i) due to a constant pre-
gsure gradlent along the channel and ii) due to rotation of
the outer curved wall with a constant angular velocity,

Analytical solutions are obtained in both the casez by using
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finite Hankel transforms. The effectas due to finite height
of the channel are discussed with the help of numerically

computed resulis,

In Chapter ITI, we have studied the effeots due to
Hall currents onm thé’hydromagnetic flow in an annuius belween
two co-axial cylinders under the imfluence of a radial mag-
netic field, Since the system of equations governing +the
flow ia mot amenable to a closed form solution, we have
numerically scolved by employing Runge-Kutta-Merson method,
The centrifugal force arising due to Hall currents has given
rise to inerease in axial velocity and the fluld particles

are found to be swirling round the imner eylinder,

Chapter IV deals with the analysis of Hall effects on
a rotating hydromagnetic flow due to an oscillating plane,
Ansalytical expressions are obtalned for veloclity amnd induced
magnetic field distributions. While examining the growth of
the boundary layer, it iz observed that the houndary layer
thickness essentially depends upon the magnetic mode and
this thicknesa increases with the Hall parameter N and the
magnetic parameter « § and decreases as the Rossby nusmber §
inereases. The transient velocity is found to deorease as

the Hall parameter N increases.

In Chapter V, we have ceonsidered the steady laminer
free and forced convectlon In uniformly heated vertical pipes,
subject to a radial magnetle field., "The governing magneto-
hydrodynamic equations together with the equation of energy
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constitute a sixth order boundary value problem. Aind this
rroblem is numerically solwved by adopting Runge-Kutta-Merson
method. For Rayleigh number Ra <0 , that is, when the
temperature of the pipes decreases with height, the onset

of instebility is found to he delayed due to the presence

of the magnetic field. On the other hand, when Ra >0
which corresponds tec the case where an upflow is heated

(or a down flow cooled) back flow is seen with increase in

Ra ,

In Chapter VI, we have investigated the effects of
combined free and forced convection on the flow through a
parallel plate chennel subject to rotation and a transverse
magnetic field. Assuming linear varlation of temperature
along the channel walls, an exsct solution of the governing
equations is obtained. The influence of rotation on such a
rhysical system 1s found to stebilise the flow field., While
analysiig the phenomenon of heat transfer, the conflleting

tendencies of rotation and magnetic field are noticed,

Chapter VII is devoted to the study of laminar convec-
tive flow of a viscous, compressible and electrically conduc-
ting fluwid past an infinite porous plate subk et to a trams-
verse magnetic field, For smell Mach number flows, a sclution
for the problem is obtained in closed form. This investiga-
tion reveales & peculiar phenomenon as far as the characteris~
tic features of the velocity snd induced magnetic fleld are
concerned, Tt 1s observed that, under the influence of
buoyancy force, the fluid velocity 1s enhanced as the magnetic

paramester incresges; and the magnetle limes deflect baekwards.,
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In Chapter VIII, the viscous compressible flow over
an infinite flat plate with suction 1s extended to a slightly
rarefied gas by introducing veloclty slip and temperature
Jump conditions at the surface. The effect of the rarefac-
tion parameter (Knudsen number) is found to reduce the skin

friction and the rate of heat transfer considerably.

In Ghaptei IX, the steady flow of a slightly rarefied
and slightly lonised ges over an infinite porous plate, in
the presence of a transverse megnetic field, is considered.
The dependence of viscosity and electrical conductivity on

temperature is taken as
3]2.
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Adopting the well known continuum approach, an analytical
solution for the problem is twresented for smell Mach number
flows., The effect of Knudsen number is found to enhance the
fluid velocity, The impact of applied magnetic field is
clearly felt in reitarding the fiow field. The influence of
magnetic pressure number, temperature ratic and suction om
the flow characteristics is discussed in detail underlining
the effects of gas rarefaction. Finally, a comparative study

concerned to slip and no-slip conditions is also made,



