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旋风降膜反应器中降膜流动特性试验研究 

朱玉雯，高继慧，苏伟，杜谦，秦裕琨 

哈尔滨工业大学能源科学与工程学院 

摘要： 

应用电导法测量壁面降液膜厚度，研究降膜反应器中液膜附着于壁面的均匀性和稳定性。采用平均膜厚及方差分别

描述液膜厚度与波动特征，得到降膜反应器中表面受旋转气体剪切作用时液膜流动状态。以进口气速为试验因素，

结果表明：表面气体剪切力对降膜流动形态产生显著影响，使水膜在筒体不同侧面及高度分布不均，进口段尤为明

显，降膜流动急剧偏折。进口气速越大，干扰越显著。在液膜流率为0.16 L/(m×s)，进口气速达20 m/s时，矩形

进口管与圆筒相切处出现明显的三角形薄液膜区，平均膜厚为0.65 mm，接近破断。进口段液膜分布不均将直接

导致下部主体段不同侧面液膜分布不均。 
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Characteristics of Falling Liquid Film Along the Surface of a Centrifugal Water-film 
Reactor 

ZHU Yu-wen, GAO Ji-hui, SU Wei, DU Qian, QIN Yu-kun

School of Energy Science and Engineering, Harbin Institute of Technology

Abstract: 

The characteristics of falling liquid films flowing down a vertical cylinder of the centrifugal reactor were 
studied experimentally. The film thickness was measured by wire conductance technique, and the 
obtained data were statistically processed. The mean film thickness and variance were used to describe 
the characteristics of film thickness and fluctuation. The results show that the rotating gas has 
interference to the falling film prominently, especially on gas inlet section. The water distributes 
unevenly as a result of falling film flowing inflection. With an increase of the inlet gas velocity, the 
inflection gets obviously. When inlet gas velocity gets to 20 m/s at the flow rate of 0.16 L/(m×s)，the 

mean film thickness at thin film region on gas inlet section is about 0.65 mm, which is broken-up 
approximately. Then the attention was given to the characteristics of falling films on the main section. 
The data show the inflection on the inlet section directly affects the downstream water distribution.
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