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A Numerical Study on Heating and Mixing of Fuel Oil Tank for the
Recovery of Residual Oil from Sunken Vessels
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Abstract : Residual oil in sunken vessels poses a significant risk of marine pollution from sudden leaks,
making it necessary to recover this oil to mitigate potential environmental hazards. To ensure the efficient
transfer of heavy fuel oil, a common ship fuel, its viscosity must be reduced by increasing the temperature.
This study applies an on-site hot water supply system to heat the heavy oil, where hot water at 80C and a
mass flow rate of 10 kg/s is injected into the fuel tank. Correlation equations were utilized to estimate the
density and kinematic viscosity of the heavy fuel oil, providing values for the simulations. The predictions
showed good agreement within 7%, compared to published data. Numerical simulations were conducted to
examine the internal flow dynamics, using VOF model employed to track the interface between the water
and the heavy oil. The results indicate that within the first hour of hot water injection, active mixing and
temperature rise occur within the tank, with the internal temperature reaching approximately 70C after 95

minutes.
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Fig. 1 Schematic of heating F.O tank and recovery

of residual oil
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Fig. 2 Domain for numerical simulations
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(2) Time step = 3,600s (h) Time step = 7,200s

Fig. 8 Isosurface of the interface between water and HFO
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