
Reactive High Speed Multi-Fluid Flows

Previous work focused on the development of a shock capturing scheme for multi-fluid flows in the context of a conservative Godunov method. This new approach inherited the conservative 
properties of Godunov's method except in a small region around a material contact. In this region, however, the scheme was shown to converge to the weak solution upon grid refinement. 

Furthermore, the scheme lacks the oscillations known to occur in purely conservative codes. Here we investigate the practical implications of using such an approach. We demonstrate 
convergence of the scheme in two dimensions for a flow in which we have obtained an exact solution. Using an extension of the scheme to reactive flow, calculations are presented in which a 

high explosive is confined by some inert material. This work concentrates on “corner turning” problems with both strong and weak confinement.
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Shock Polar Comparison
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In 2-D we arrive at an analytic solution to the non-reactive 
equations by using the oblique shock jump conditions. 
The solution is the intersection of the shock polars
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Summary and Future Work
Our continued study of this method indicates that solutions do 
indeed lack the spurious oscillations found upon application of 
the straight forward Godunov method. Not only have we 
proven convergence, but we have demonstrated convergence 
rates just as one would expect for a single component flow. 
Also the extension of the method to reactive flows compares 
well to results from the ghost fluid method. Our current aim is 
towards a reactive two component JWL EOS. Preliminary 
results are promising and a more detailed examination is under 
way.
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full 2-D solution followed by solutions along line y=1
with increasing grid resolution.
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