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Abstract

Almost a hundred years ago as the object of scientific investigation are the
non-Newtonian liquids. But only recently has begun its intense study that is
caused due their wide application in industry, household equipment, aircraft
engineering and so on.

To prove this is enough to mention all polymer fluids, the theoretical and
experimental study of flow properties of that gives the possibility to create
engineering basis for manufacture different products from polymeric materials.

To studies and research of non-Newtonian liquids are devoted works of such
famous scientists as: Astarita D.J., Marucci D.].,, Rainer M., Shelmann Z.P.,
Wilkinson U.L., Schlichting G., Sebis T., Bradshaw P., Bennett R.O., Myers J.E.,
Mazo A.B., Loitsianski L.G., Meiz D.]., Prandtl, Nikuradze I. and others.

In Georgia on this and related issues are published works of D. Dolidze, N.
Jorbenadze, G. Abesadze, Z. Kereselidze, J. Sharikadze, L. Azmaiparashvili, L. Jikia
and B. Tsutskiridze.

Non-Newtonian liquids means sufficiently broad group of different materials.
Polymers application in production of construction materials (linonium, facing
tiles, etc.), automobile tires, chemical and radio electronics industries is huge. Is
hard to imagine any type of production, in that is not used the synthetic or non-
metal materials.

There are several approaches in study of the non-Newtonian liquids flow,
in the work is applied the mathematical and rheological model. By this approach is
created relatively complex, but close to the reality mathematical model, which is
based on fundamental hydrodynamic principles and approaches; after this is
studied and characterized the singularities of behavior of fluid.

At study on non-Newtonian liquids flow, due the nature of their viscosity
and plasticity particularly interesting is in boundary layer, in the conditions of
existing of free convection, when the fluid coefficient of electroconductivity
varies according to the rate at stationary as well as in non-stationary flow. It is also
interesting to determine the thickness of boundary layer that is directly related to
the shear rate.

As theoretical and methodological basis of the dissertation work is applied
viscous in vacuum fluid model, when in boundary layer of motion is laminar.
Outside the boundary layer of fluid the influence of viscosity on motion is
neglected and fluid is considered as ideal. For such model created a system of
nonlinear differential equations with magnetic hydrodynamic partial is quite
complex for solution. Obtained due the transition on dimensionless values
corresponding simultaneous equations with the boundary conditions is solved by
method of gradual approximation.

In the work are set and solved the following tasks:
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The stationary flow of body in qualitatively viscous in infinity conducting
fluid.

The flow of body by non-stationary electricity electrically conducting viscous
in infinity fluid with taking into account the heat transfer.

Free convection of weakly conducting qualitatively fluid in transverse
magnetic field.
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