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A CFD Study of Oil Spill Velocity from Hole in the Hull of Oil Tanker
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Abstract

Sea pollution accidents have been occurred due to the increase of marine ship traffic. Oil
spill from the hull hole induced by tanker collision results in the huge sea pollution. Proper
and prompt reaction on such oil spill disaster is needed to minimize the damage. Thru-hull
emergency wood plug is typically used to manually close small holes, while it is required to
develop some mechanical devices for closing large holes in the hull due to huge fluid pressure.
Accurate estimation of oil discharge and velocity from such holes are important to develop
proper device to control hull hole damage. High resolution CFD modeling investigation on the
configurations of hull hole of 7.5 m initial depth and 30 cm diameter, which was observed in
the oil spill accident of the Hebei Sprit off the west coast of Korea in 2007, has been carried
out to compute the oil spill velocity distribution in terms of flow depth. Friction loss due to
the viscous flow and the discharge coefficient of crude oil with specific gravity SG = 0.85 and
viscosity of 4 - 12 cP(mPa-s) at the temperature of 20°C - 100°C are presented in terms
of Reynolds number based on the results of high-resolution CFD modeling.
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