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Elucidation of propagation mechanism for gas droplet two phase detonation:
estimation based on characteristic lengths and systematic organization of
propagation characteristics

Watanabe, Hiroaki
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Eulerian-Lagrangian

Two-dimensional numerical simulations based on Eulerian-Lagrangian method
which can produce the behavior of droplets are conducted on gaseous detonation with water droplets
with initial diameter distribution to analyze the behavior of detonation propagation and droplets.
The main factors to cause the droplet breakup are the transverse wave and the jets regardless of the

initial droplet diameter, and the contribution of two factors is affected by the initial droplet
diameter. Also, the droplet diameter after the breakup is not uniform depending on the initial
droplet diameter, and the accuracy of the prediction of the breakup time and the droplet diameter
after the breakup can be enhanced using the average dynamic pressure between the front and the
position where the breakup ends. Furthermore, the gaseous detonation with water sprays shows the
similar structure to that without water spray from the comparison of characteristic lengths for the
gas and droplets in the present conditions.
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Material : Water Sauter mean diameter 14.9 ym
Initial temperature 1300 K Mean diameter 10.2 ym
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