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ABSTRACT

The impressive progress of the kinetic methods in the solution of gas dynamics and magneto gas
dynamic problems and the development of effective parallel algorithms for modern high performance
parallel computing systems led to development of advanced methods for the solution of the important
magneto gas dynamics applications.

Recently many important critical technical applications are based on the magneto hydro dynamic
principles. The magneto hydro dynamic engine for electrically conductive fluid or gas (plasma) is of
growing interest for many industrial applications requiring precise flow control, especially in the
complex energy transfer system with critical conditions.

In this report we aim at demonstrating that kinetic consistent magneto gas dynamic algorithms are a
valid for the computation of the dynamics of incompressible conductive fluids flows. We obtain
numerical solutions for the test problems, namely the laminar flow inside a wall-driven cavity and
solutions for the variety of the regime of a magnetic driven dynamic system for the energy (heat)
transfer. We show that kinetic consistent algorithms have a high stability in the solution of
convection-dominated flows, due to a correct physical model of the fluid viscosity and to the
possibility of tuning appropriate regularization terms on the basis of the physical properties of the
fluid. We show that the kinetic consistent approach offers a stable basis for a correct physical
description of the shear viscosity, thermal conduction and electric resistivity effects for the
incompressible magneto hydro dynamic flows. Results of numerical solutions and analysis will be
presented and discussed.
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