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Flow distribution characteristics and optimization of a gas bubble

column in a scattering tube
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Abstract : Bubble tower is widely used in bio—chemical industry and flue gas treatment due to the high efficiency of pollutant removal of its
better gas—liquid mass transfer performance. The geometry size and structure of the gas distributor in the scattering tube are the key factors
that affect the mass transfer efficiency between the two phases of gas and liquid. It is very important to optimize the flow field in the column
for improving the mass transfer efficiency between gas and liquid in the bubble column. Fluent software was adopted to simulate the trans-
verse inlet of scattering tube with internal components of bubbling tower. The three—dimensional model of bubbling tower was carried out
based on the two—fluid method and population balance(PBM) model. The first—order upwind difference scheme was used to discretize the
bubble column,and the Phase Coupled Simple algorithm was used for pressure and velocity coupling. The influences of the air inlet layout
on the overall and local gas holdup, liquid velocity ,bubble size and other factors were studied when the diameter of the ring where the scat-
tering tube was located was equal to 0.375D,0.5D,0. 625D and 0. 75D, respectively. The results show that with the increase of the diame-
ter of distribution ring,the overall gas holdup increases first and then decreases,and the average bubble diameter decreases first and then
increases. When the diameter of the ring where the scattering tube is located is d=0.5D,the bubble tower has the largest overall gas hold-
up and liquid circulation velocity , the smallest average bubble diameter,and the best comprehensive performance of flow field in the bubble
tower.

Key words : scattering tube ; bubble tower;gas holdup;liquid velocity ;air bubble diameter
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Fig. 1 Bubble tower structure
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Fig. 2 Scattered perforation arrangement of scattering tube
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values of overall gas holdup
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