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Numerical simulation of dust detonation of
aluminum powder in explosive tubes

HONG Tao QIN Cheng-sen
(Bejjing Institute of Applied Physics and Computational Mathematics, Beijing 100088, China )

Abstract: The dust detonation of aluminum powder in explosion tubes has been numerically investigated in this pa-
per with a two-phase flow model, in which the different velocities and temperatures for gas and particles, the dissi-
pation due to convective heat transfer and flow viscosity on the tube wall, and the influence of aluminum particle
coarsense resulting its surface area increasing have been taken into account. A new criterion of particle ignition and
its chemical reaction begining in the detonation wave is employed and can be described as the particle temperature
reaching the melting point of aluminum 931.7K. The aluminum particle diameter is 3.4"m and the inner diameter
of the explosion tube is 15.2cm in the simulation. The dust detonation development and propagation have been sim-
ulated, and the detonation velocity, the ignition distance of particles and distributions of flow variables behind the
detonation wave are obtained. There are distinct different velocities and temperatures for gas (air) and aluminum
particles in the area from the leading shock front to the CJ surface. When the concentration of very coarse aluminum
particles is 304g/m’, the calculated detonation velocity is 1.63km/s and the ignition distance of particles 3mm.,
that agree with the experimental data well.

Key words: mechanics of explosion; detonation; two-phase flow; aluminum dust; detonation tube; numerical mod-

eling
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