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Fig. 14 Cloud map of oil vapor concentration distribution in large-scale tank farm on the xz plane
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Numerical simulation of oil vapor diffusion after oil spill accident in large-scale
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Abstract Study on the law of oil vapor evaporation and diffusion after oil spill accident in tank farm is of great
significance for ensuring the safety and environmental protection of tank farm. Based on the wind tunnel test
platform, the evaporation rate of oil vapor was measured, and the accuracy of the numerical model was verified
by the experimental wind field data. A large-scale tank farm model was established with a ratio of 1:1 to the
actual oil depot, and the environmental wind equation was compiled by UDF to import the numerical simulation.
Through CFD numerical simulation, the pattern of oil vapor diffusion after the oil spill accident in tank farm, the
oil vapor accumulation between tanks, and the influence of wind speed on the diffusion and concentration of oil
vapor, were emphatically analyzed. The results-showed that with the influence of wind speed, the vortex
between tanks would lead to the accumulation of oil vapor, which was prone to form a dangerous area. The fire
dike had a blocking effect on oil vapor diffusion; while the leeward side would cause oil vapor accumulation.
The lower the wind speed, the slower the-oil vapor diffusion and the higher the oil vapor concentration would
be; the higher the wind speed, the greater the evaporation rate of oil and the faster the diffusion of oil vapor
would be. The research results are of reference value for tank farm design, oil depot operation and safety and
environmental protection management.

Keywords large-scale tank farm; leakage and diffusion; wind tunnel; oil vapor concentration; numerical

simulation
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