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桨叶埋深与液面高度对JBR内气-液混合影响的数值模拟  

Numerical simulation on the influences of the impeller submergence depth and liquid height on gas-liquid mixing in JBR 
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摘要：为了获得软锰矿浆烟气脱硫工艺的最佳运行工况,应用计算流体动力学(CFD)方法对其吸收设备——喷射鼓泡反应器(JBR)内气液两相流动进行了三维数值模拟.在

FLUENT软件中采用标准k-ε湍流模型与Eulerian多相流模型模拟了喷射鼓泡反应器内流场和气液分散特性,并应用气含率方差的概念定量描述气相的分散程度.着重考虑了上

桨埋深和液面高度对整体气含率与气含率方差的影响,并对气含率方差与上桨上下含气区高度比R的关系进行了分析.结果表明,流场的重要特征与前人的类似实验结果和数值

模拟结果一致.上桨埋深与液面高度对JBR内整体气含率和气相的分布具有显著影响.整体气含率随上桨埋深的增加而减小,而随着液面高度的增加,整体气含率先增大后减小.

气含率方差随上桨埋深的增加而增大,随高度比R的增大而减小.综合分析认为液面高度取260～280 mm为宜,以R约为2确定上桨埋深.

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-ε 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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