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Abstract

blastFoam is an opensource library for the simulation of highly compressible flows using explicit meth-
ods based on the OpenFOAM library. Included are a suite of flux schemes, thermodynamic models,
detonation models, and numerical schemes for accurately and robustly simulating phenomena such as
aerodynamic flows, detonation, and shock-particle interactions.

An overview of the governing equations used for simulating high explosive detonations will be presented,
along with standard thermodynamic models and both simple and complex models for describing the
detonation process. Three cases will be presented: 1) a comparison to idealized air blast correlations,
2) complex detonation models, and 3) a large-scale detonation with complex shock interactions. First, a
comparison of blastFoam to the Kingery-Bulmash (K-B) equations will be presented (the K-B equations
are internationally recognized as a standard method for quickly estimating loads from detonation events
on structures). Next, the validation of a complex detonation model which uses both local pressure and
compression to determine reaction rates and wave propagation within the solid energetic materials will be
presented. Comparisons are made to the original implementation of the model, as well as experimental
data. Finally, a large-scale validation is presented using a 0.46 kg hemispherical PE4 charge obscured
by three concrete blocks on a 112 m range. These results are compared to the test data collected from
experiments.
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