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Abstract:

An asymptotics-based analysis of the Navier-Stokes equations is used to study the
response of an inert gas volume (the near-field) to localized, spatially distributed,
transient energy deposition per unit mass, significantly larger than the ambient specific
internal energy in the volume. These near-field gas physics are shown to be compatible
with the singular properties of far-field similarity solutions for strong blast waves (the
atom bomb problem), considered originally in the 1940's by von Neumann, Taylor and
Sedov. An asymptotic reformulation of the strong blast wave problem, using concepts
similar to those in the near-field study, is used to rationalize and quantify ad hoc
approximations by the aforementioned researchers.
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