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Numerical simulation on the influences of the impeller submergence depth and liquid height on gas-liquid mixing in JBR
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Abstract, In order to determine the optimum operating conditions of flue gas desulfurization processes with pyrolusite slurry, Computational Fluid Dynamics (CFD)
was adopted to simulate the multiphase flow in Jet Bubbling Reactor (JBR). The standard k-¢ turbulent model and Eulerian multiphase flow model were adopted to
simulate the flow field and gas-liquid dispersion in JBR, and gas holdup variance was proposed to quantitatively describe the gas dispersion. The effects of the
submergence depth of up impeller and the liquid height on overall gas holdup and gas holdup variance were investigated, and the variance of the ratio of upper gas-
bearing height to lower gas-bearing height and the gas holdup variance were analyzed. The results showed that the computed gas-liquid flow field agreed well with
the experimental and numerical results in the literatures. The submergence depth of up impeller and the liquid height had significant effects on the overall gas
holdup and gas holdup variance in JBR. The overall gas holdup was found to decrease with the increase of the depth of up impeller, and it firstly increased and then
decreased with the increase of liquid height. In addition, the gas holdup variance increased with the increase of the submergence depth of up impeller, but
decreases with the increase of height ratio. It was concluded that a liquid height of 260~-280 mm might be the best, and the submergence depth of up impeller can
be determined using a height ratio of 2.
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