J. Comput. Fluids Eng.

Vol.21, No.3, pp.31-38, 2016. 9 / 31

SIMULATION OF WATER-OIL-AIR FLOWS AROUND OIL BOOMS UNDER RELATIVE MOTION

Sangmook Shin”
Department of Naval Architecture and Marine Systems Engineering, Pukyong National University

The FDS-HCIB method is expanded to simulate water-oil-air flows around oil booms under relative motion,
which is intended to increase the thickness of contained oil. The FDS scheme captures discontinuity in the density
field and abrupt change of the tangential velocity across an interface without smearing. The HCIB method handles
relative motions of thin oil booms with ease. To validate the developed FDS-HCIB code for water-oil-air flow
around a moving body, the computed results are compared with the reported experimental results on the shape,
length, and thickness of the oil slicks under towing. It is observed that the increase in pressure field between two
barriers lifts the oil slick and the interfacial wave propagates and reflects as one barrier gets closer to the other

barrier.
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Fig. 1 Schematic drawing of a towed oil boom(above); thickness
of the headwave and length of the oil slick(below)
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Fig. 2 Schematic drawing of increasing thickness of the oil layer
by dividing the original oil boom in the Cavalli oil
containment system
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Fig. 3 Time variation of water-oil(red) and oil-air(blue) interfaces
for the oil slick in front of the towed barrier
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Fig. 5 Comparison of the computed oil slick shape with experimental
results
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Fig. 6 Grid independency test for computed interfaces using three
different size grids
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Fig. 7 Distribution of density contours across the estimated
interface
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Fig. 10 Time variation of water-oil(red) and oil-air(blue) interfaces for the oil slick inside of the approaching barriers
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