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Abstract:

Magnetic fields have an intrinsic divergence-free property. It

Is essential to preserve this property in numerical
simulations for magneto-hydrodynamics (MHD) simulations.
However, it is difficult to achieve higher than second-order
accuracy for conventional divergence-free finite-volume
methods. In this talk | will present a higher-order (>=3)
divergence-free method for MHD flows on overlapping grid.
Our method uses the central scheme on an overlapping grid.
It uses the solutions on a dual mesh, whose vertexes consist
of the centroids of the primal mesh. By solving the solutions
on the dual/primal mesh simultaneously, we derive a
divergence-free numerical method for MHD of any high
order. We also use the dual-mesh information to develop a
more compact scheme that has better resolution and
accuracy than using only the primal mesh. | will also present
an efficient method to preserve the divergence-free condition

on an adaptive mesh refinement grid.
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