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A Numerical Study of a Large Diesel Oil Tank Fire
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Abstract : The objective of paper is to numerically investigation fire and smoke spread behaviors of a large
diesel oil storage tank fire. Numerical simulations were performed for a large diesel oil storage tank of 46 m
diameter and 26 m height. The simulations were performed by a Computational Fluid Dynamics (CFD) fire
model called Fire Dynamic Simulator (FDS) developed by National Institute of Standards and Technology
(NIST) USA. The fires were assumed to be on the tank top with energy released rate of approximately 2.5
GW. Three fire scenarios were considered: a fire with no wind, a fire with moderate wind of 2 m/s, and a fire
with strong wind of 12 m/s. Grid refinement studies were performed for the fire with no wind case to
investigate grid effects to the numerical results. The grid refinement studies showed that in term of
dimensionless grid size R* of 0.1095, the average error in the plume region was less than 26 %. The
numerical simulations with the wind blow cases showed that the smoke spread distance increased as the wind
speed increased. In the strong wind case, the hot smoke gases of 50°C could spread away up to about 150 m

and toxic gases such as CO,, CO, and soot could spread away up to about 60 m downstream from the fire



base. The results from this study can be used as approximate outlines for risk assessments of the hazards

generated by large outdoor industrial fires.

(ida Iassmsiladounangasismnssumansumiunadininianssuilosiuonnne  naniey

Mﬁ?%ﬂﬂ"léhlﬂ‘klﬂiﬁ?ﬁ@g

o o

o . . . . . . . . ° a v & o
M : Fire Modeling, Fire Dynamics Simulator, Diesel Oil Tank Fire, LL“lJ“lJina’ENLWtN]lYffJ), DUNUVUIUU

=
ALY





