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The present study describes the extension of the DLR TAU Code to simulate magnetohydrodynamic effects. The source term formulation for low magnetic Reynolds numbers is implemented. As a first step a perfect gas study in air is conducted and validated against published data. The results are in excellent accordance. The second numerical setup refers to a perfect gas flow in argon over a cone-cylinder. Different values for the constant electrical conductivity in the shock layer are examined. The results are qualitatively in good agreement with published experimental data. The investigation points out the potential of magnetohydrodynamics for aerodynamic control of future flight vehicles, representing a first step in this direction.
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1  Introduction
A body moving at hypersonic speed is surrounded by highly ionized plasma, resulting from the temperature jump the freestream gas is exposed to when passing through the bow shock. About 50 years ago first ideas arose to install a magnet within the vehicle and influence the ionized flow in a useful way.

To describe the interaction between the electrically conducting fluid and the magnetic field the theory of magnetohydrodynamics (MHD) can be applied. In the present study the DLR TAU Code modified for hypersonic flows is used [1,2]. The code is a well validated tool for the solution of the Reynolds averaged Navier-Stokes equations and provides numerical support for the analysis of flows as shown in numerous projects. With view to the simulation of MHD effects the code is being extended by additional source term formulations of electromagnetic forces. Here a description of the enhanced Navier-Stokes equations will be given. The modeling of the magnetic field is related to the experimental respectively numerical setup. Different ways for introducing the magnetic field into the TAU Code will be described. Finally two generic experiments are presented and discussed.
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