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SUMMARY

The thesis is mainly concerned with the electro -
hydrodynamic stability of an interface separating two
fluids. The upper fluid is conducting incompressikle
fluid and the lower one is dielectric incompressible
flaid, which 1s subsectec tc a constant electric field
ard directed perrendicualarly to the interface, The fluids
are stressed by sravity force arnd thére exist surface

charges on the interface.

Tre £cllowing proLlcmsS arce investigatad

(1)  El:ctrohydrodynaric FKelvin - helmnclitz Inszabilaty
Tcr z Velocity Stratifiec Indivscid Fluid  with
Verilable Dersity.

{2)  Eiecrtrohydr_dynar.o Stabll_ty I Two Zirerzosed
Viscous Flulds wot cLCCLty STratiiocation.

in chapzer Zne we lntrcduce the main aspects, thne

previous werxks of electrohydrodynamics and ilts varicus
applications. We explain the basic concepts of electro -
rydrodynamic stahility and the fundamental aspects of the
topic. We 1ntroduce the equations governing the moticn and
tne boundary ccnaitions which are satisfied by the solutions.

We alsc discuass the basic confepts of stability and  the
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technigques followed in this respect.

In chapter two we introduce the previous works
in the subject of the Hydrodynamic stability of two
superposed (viscous or stratified inviscid) fluids. We
also introduce the Orr - Sommerfeld equation and the
Rayleigh equation which governs the stability of viscous
and inviscid flows respectively. The Squire’s theorem
which indicates the relation between the behaviour of
two ~ dimensional disturbances and that of three -
dimensional ones for incompressible fluids is presented.
We explain the previous works in solving the Orr-
Sommerfeld equation and the inviscid limit which
indicates the relation berween the solutions of the
Orr - Sommerfeld equation in the limit of vanishing

viscosity and the sclutions of the inviscid eguation.

Chapter three deals with the electrohydrodynamic
stability of a streaming conducting incompressible
stratified inviscid fluid which extends to infinity
topping a dielectric incompressible inviscid fluid layer
with finite depth which is at rest. The lower fluid is
bounded from below by a rigid conducting plane and is

subjected to a constant electric field which is directed
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perpendicular to the interface. The fluids are stressed
by gravity force and there exist surface charges on the
interface. We solve the eguations of motion governing a
small disturbance to which the system is subjected (these are
two differential equations, the first of which is of the
Whittaker's type, and the second eguation is a second order
ordinary differential equation). Application of the
boundary conditions leads to the dispersion eguation. We
discuss the stability of the system theoretically and
numerically. We also discuss the special case of the
Rayleigh - Taylor instability and we obtain the necessary

and sufficient conditions for stability.

It is found that the normal electric field has a
destakilising effect while the increase of the thickness

of the laver has a stabilising influence.

Chapter four is concerned with the electrohydro -
dynamic stability of a streaming conducting viscous
incompressible fluid layer topping a streaming dielectric
viscous incompressible fluid layer between two horizontal
plates. The lower fluid is bounded from below by a rigid
conducting plane and is subjected to a constant electric

field.The fluids are stressed by gravity force and there
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