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CFD simulation and calculation of mass transfer of random packing columns
within seawater desulfurization

GAO Mei-shan', WANG Shi-he' , WANG Xiao-ming’ , GUO Ming-chun’
(1. College of Civil Engineering, Southeast University, Nanjing 210096, China; 2. State Power Environmental
Protection Research Institute, Nanjing 210013, China; 3. Shanghai Huolin Engineering Plastics Co. , Ltd. ,
Shanghai 200127, China)

Abstract: With the volume average method, gas-liquid two-phase flow CFD model is established to describe
seawater desulfulrization in random packing column. Based on the two-film theory,the average volumetric mass transfer
model is established. By numerical calculation, the flow velocity, porosity distribution, pressure distribution and
desulfurization efficiency of different liquid/gas ratio are obtained. Pressure loss and desulfurization efficiency are
compared with experimental data,the prediction results and experimental results are well consistent,which is exactly the
same trend. Combination of seawater velocity vector in packed columns and the velocity profile of the section on the
middle high of the paced tower, it is found there is a significant ‘wall flow’ phenomena, and there is a accumulation
trend near the wall along the direction of the liquid flow,and the wall flow becomes much more serious. According to the
chart of the three kinds of filler porosity distribution on the radial direction,it can be seen that porosity near the wall is
significantly higher than that of the middle region, it is stated that this is the reason for the formation of wall flow.
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