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SIMULATION ON PURE OXYGEN COMBUSTION OF SMV FOR CO, REDUCTION

HY. Kim" and H.S. Sohn' and C.M. Kim'

KOGAS(Korea Gas Corporation) uses two-type vaporizers to send customers natural gas with imported LNG.
In winter season, SMVs(SubMerged combustion Vaporizers) are mainly operated due to low seawater temperature.
SMVs consume the natural gas of 1,520 Noi'/hr and emit a lot of CO; in winter time. If carbon taxes are activated
on climate change, the tax burden will be severely heavy. Accordingly this work carried out numerical simulation
with a commercail CFX code to investigate its possibility on the practical use of pure oxygen combustion of SMVs

to reduce CO; and to improve its efficiency.

First, a nozzle of a SMV's combustor is modelled. The combustion characteristics of Air/Fuel and Oxygen/Fuel
are analyzed under fully insulated condition. Although we couldn't find the carbon reduction and the efficient
elevation when the pure oxygen/fuel type was compared to the existing air/fuel one, we need a further study to

investigate the effect of CO; recirculation.
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Fig. 1 Schematic of SMV with a Combustor in Water
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Fig. 2 Grid of SMV generated by Tetra Mesh
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Table. 1 Four Cases of SMV Simulation

Case Na(%) 02(%) COx%)
Case 1 71.0 23.0 -
Case 2 - 100.0 -
Case 3 - 50.0 50.0
Case 4 - 23.0 71.0
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Fig. 3 Adiabatic Flame Temperature of Each Case
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Fig. 4 W-velocity Field of Each Case
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Fig. 5 Methane Mole Fraction of Each Case
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[1]1 Anflux, "CFX Advanced Training (Combustion & Radiation)
", 2010.





