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Tuarbulence, Vortex and External Explosion
Induced by Venting

JIANG Xiao hai, FAN Bag chun, YE Jin fang
( College of Dynamics,Nanjing University of Science and Technology ,
Nanjing 210094, P.R. China)

Abstract: The process of explosion venting to air in a cylindrical vent vessel connected to a duct, fill-
ing with a stoichiometric methane oxygen gas mixture, was simulated numerically by using a colocat-
ed grid SIMPLE scheme based on k _epsilon turbulent model and Eddy_dissipation combustion model.

The characteristics of the combustible cloud, flame and pressure distribution in the external flow field
during venting were analyzed in terms of the predicted results. The results show that the external ex
plosion is generated due to violent turbulent combustion in the high pressure region within the externa
combustible cloud ignited by a jet flame. And the turbulence and vortex in the external flow field were
also discussed in detail. After the jet flame penetrating into the external combustible cloud, the turbu-
lent intensity is greater in the regions with greater average kinetic energy gradient, rather than in the
flame front; and the vortex in the externa flow field is generated primarily due to the baroclinic ef
fect, which is greater in the regions where the pressure and density gradients are nearly perpendicu

lar.

Key words: explosion; vented explosion; external explosion



