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2.Background:
The study of non-Newtonian fluids has recently attracted the attention of many researchers. This is due to the increasing importance of its applications in the industrial processing, chemical engineering and geophysics. This importance leads the authors to explore different methods to study the flow of these fluids, for example the perturbation method, the state space approach and the integral method of Karman-Pohlhausen.
The Navier-Stokes equations of incompressible viscous non-Newtonian fluid, Maxwell's equations for the electrodynamics and the energy equation are the basic equations of motion of incompressible, viscous conducting non- Newtonian power-law fluids.
The concept of micropolar fluids was introduced by Eringen to deal with a class of fluids which exhibits certain microscopic effects arising from the local structure and micromotions of fluid elements. These fluids contain suspensions of rigid macromolecules with individual motions which support stress and body;moments and are influenced by spin- inertia. This concept may form suitable non-Newtonian fluid models which can be used to analyze the, behavior of exotic lubricants, polymeric fluids, liquid crystals and animal blood.
The motion of a thin layer close to a solid boundary with vorticity varying rapidly as,
the result of combined effects of viscous diffusion and convection in this layer, and outside which the viscosity is zero (or non-zero ;and varies only slowly), has been made clear in solving Navier-Stokes equations.
Non- Newtonian Fluids:
For Newtonian fluid behavior, the shear stress T is related to the velocity gradient by
Newtonian's law  
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Many fluids do obey this law, such as water, oil and gases. Although in general the

absolute (dynamic) viscosity ( varies with temperature. This effect is significant in

oils and less so in gases. A large number of fluids do not obey this simple law, and are termed non-Newtonian fluids. Examples of such fluids include ink paints, greases, sludge, 
paper pulp, drilling mud and polymer solutions. The shear stress depends on the velocity gradient (shear strain), elastic properties and time in some fluids. Non-Newtonian fluids can be classified as follows
a. Newtornan 
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b Bingham plastic 
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c. Pseudoplastic 
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, n < 1 ,
d. Dilatant 
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, n > 1 .

The index n is rarely constant over a wide range of shear, and many variations of the

simple law have been developed to give a more accurate description of the fluid behavior.
3. Objectives:
We will introduce a magnetohydrodynamic model of boundary-layer equations for a perfectly conducting viscoelastic fluid. This model is applied to study the effects of free convection currents with one relaxation time on the flow of a perfectly conducting viscoelastic fluid through a porous medium, which is bounded by a vertical plane surface. The state space approach is adopted for the solution of one-dimensional problems. The resulting formulation together with the Laplace transform technique is applied to a thermal shock problem and a problem for the flow between two parallel fixed plates, both without heat sources. Also a problem for the semi-infinite space in the presence of heat sources is considered. Numerical results will illustrated graphically for each problem considered.

4. Methodology:  
The phenomenal growth of energy requirements in recent years been attracting considerable attention all over the world. This has resulted in a continuous exploration of new ideas and avenues in harnessing various conventional energy sources. Such as tidal waves, wind power, geo- thermal energy, etc. It is obvious that in order to utilize geo- thermal energy to a maximum, one should have a complete and precise knowledge of the amount of perturbations needed to generate convection currents in geo- thermal fluid. Also, knowledge of the quantity of perturbations that are essential to initiate convection currents in mineral fluids found in the earth’s crust helps one to utilize the minimal energy to extract the minerals. For example, in the recovery of hydro-carbons from underground petroleum deposits. The use of thermal processes is increasingly gaining importance as it enhances recovery. Heat is being injected into the reservoir in the form of hot water or steam or burning part of the crude in the reservoir can generate heat. In all such thermal recovery processes, fluid flow takes place through a conducting medium and convection currents are detrimental.

There is extensive literature on the through a porous media which is governed by the generalized Darcy's law. Yamamoto and Iwamura  expressed the equations of flow through a highly porous medium. Raptis et al. , using these equations, studied the influences of free convective flow and mass transfer on flow through a porous medium. Raptis and Predikis , also studied influences on the oscillatory flow through a porous medium. Newtonian fluids were discussed in the above references. In technological fields another important class of fluids, called non-Newtonian fluids, are also being studied extensively because of their practical applications, such as fluid film lubrication, analysis of polymers in chemical engineering, etc. One such fluid is called viscoelastic fluid and Walters  and Beard and Walters  deduced the governing equations for the boundary layer flow for a prototype viscoelastic fluid, which they have designated as liquid B, when this liquid had a very short memory. The flow of viscoelastic incompressible and electrically conducting fluid past an infinite plate in the presence of a transverse magnetic field, when the plate executes simple harmonic motion parallel to itself, has been discussed by Sherief and Ezzat studied the behavior of unsteady free convection flow of a viscoelastic fluid past an infinite porous plate with constant suction. The effects of suction,  free oscillations and free convection currents on flow have been studied by Soundalgekar and Patil . Singh and Singh  have studied the magnetohydrodynamic flow of viscoelastic fluid past an accelerated plate. In most of the above applications , the method of solution due to Lighthill  and Stuart   is utilized . This method has a severe drawback in that it is applicable only to problems of simple harmonic vibrations. This prompted many authors to use other methods of solution when dealing with the problems of a non-vibrating fluid. Gupta   and Riely used an approximate pholhausen method,  Wilks and Hunt  used the method of similarity solution, Saponkoff  and Vajravelu and Sastri  used a perturbation method to solve problems of hydromagnetic flows .

In this work, we use a more general model of magnetohydrodynamic free convection flow, which also    includes the relaxation time of heat conduction and the electric permeability of the electromagnetic field. The inclusion of the relaxation time and electric permeability modify the governing thermal and electromagnetic equations, changing them from parabolic to hyperbolic type, and thereby eliminating the unrealistic result that thermal disturbance is realized instantaneously everywhere within a fluid .

   The solution is obtained using a state space approach . The importance of state space         analysis is recognized in field where the time behavior of physical process is of interest.

The state space approach is more general than the classical Laplace and Fourier transform techniques. Consequently, state space theory is applicable to all systems that can be analyzed by integral transforms in time, and is applicable to many systems for which transform theory breaks down. 

In this approach, the governing equations are written in matrix form using a state vector that consists of the Laplace transforms in time of the temperature, the velocity and the induced magnetic field and their gradients. Their integration, subjected to zero initial conditions, is carried out means of matrix exponential method. Influence functions in the Laplace transform domain are explicitly developed.

The inversion of the Laplace transform is carried out using a numerical technique .
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6. Evaluation and dissemination:

It is assumed that the paper will be offered for conference, seminar and workshop presentations. Submission of a paper to a refereed journal will be made.
7. Others:
As WSEAS can be considered an ideal place in terms of research in many discipline branches, in particular, Mathematics, physics and engineering it is argued that the candidate will benefit from this scholar programme. The candidate will be in touch with other academic members to share ideas in this research and other potential research projects, which might take place in the future in the form of collaborative work. In the meantime, the candidate can access libraries’ facilities and databases, which will offer him great assistance in his research. Besides these, the chance to present a paper in a conference or seminar will be high, and this will give the candidate the opportunity to discuss his paper with a great number of people working in this area, in turn the feedback should ensure, in revising the paper, that it is more suitable for publication in a refereed journal.

8.Timetable of the Project
	Item
	Period

	Updating and revising the literature review
	2 months

	Formulation of the model
	2 months

	Writing up
	2 months
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