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Analysis of the mechanism for combustion propagation in impact

explosion at the tail of oil tanker
WANG Yong, ZHOU Likun, ZHANG Ying, LI Gaoyang
(Logistics Support Division, China Logistics College of People’s Armed Police Forces, Tianjin 300309, China)
Abstract: In order to specifically study the explosion and combustion propagation mechanism of
oil tanker, a detailed analysis is carried out of the explosion accident caused by the collision of the
tail of the oil tanker during transportation. The 2¢ RNG turbulent model and the finite rate vor-
tex dissipative combustion model are selected as the flow field control equations to the research
objects, with the Fluent simulation software used to simulate the propagation process of the ex-
plosion and combustion of oil and gas in the tank after the tail of the tanker is impacted. The
flame propagation cloud diagram, pressure wave propagation cloud diagram, temperature and
pressure changing curves of the oil and gas explosion in the tank of the oil tanker are obtained.
The simulation results show that the flame propagation of the oil and gas explosion in the tank of
the oil tanker undergoes the changing process of arc, parabola, concave, inverted V-shaped and
concave, and that the explosion pressure wave reciprocates in the form of plane wave for most of
the time in the tank. The temperature and pressure in the tank gradually increased as the explo-
sion progressing till the mixed gas is completely reacted. The maximum temperature is 3 000 K,
and the maximum pressure is 0. 8 MPa, which damaged the tank greatly and led to a secondary
explosion easily.
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