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基于电容层析成像的气液两相流流型聚类分析

杜运成，王化祥

天津大学电气与自动化工程学院

摘要： 气液两相流流型对截面含气率等流动参数测量影响很大。基于电容层析成像(electrical capacitance 
tomography，ECT)系统，以水平管气液两相流流型为研究对象，利用测量电容信号包含流型信息的特点，采用小

波包能量信息熵直接提取不同流型的特征参数，进而结合模糊c均值聚类(fuzzy c-means，FCM)算法实现流型识

别。实验结果表明，对于水平管层流、满管流、塞状流和弹状流典型气液两相流流型，该方法具有较高的识别率。
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Cluster Analysis of Gas/Liquid Two Phase Flow Regime Based on Electrical 
Capacitance Tomography 

DU Yun-cheng, WANG Hua-xiang 

School of Electrical Engineering & Automation, Tianjin University 

Abstract: Flow characteristic parameter measurement of gas/liquid two-phase flow is greatly influenced 
by flow regime, such as void fraction. Based on electrical capacitance tomography (ECT) system, 
different gas/liquid two-phase flow regime experiments were conducted on horizontal pipe, since the 
capacitance measurement signal directly obtained from ECT system contains the information with certain 
flow regime, wavelet package energy entropy was introduced to extract feature parameters, and then 
fuzzy c-means (FCM) cluster analysis algorithm was adopted to realize different flow regimes 
identification. The results show that the proposed method is appropriate for the identification of typical 
gas/liquid two phase flow regimes on horizontal pipe, e.g. stratified flow, full pipe flow, plug flow and slug 
flow, and is of high identifiable accuracy.
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