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Flow Pattern Identification of Fluctuating Vibration Gas-liquid
Two-phase Flow based on ICEEMDAN and SVM

ZHOU Yun-long', WANG Sheng-bo”, LIU Qi-chao'
(1. College of Energy and Power Engineering, Northeast Electric Power University, Jilin, China, Post Code;132012;
2. College of Automation Engineering, Northeast Electric Power University, Jilin, China, Post Code; 132012)

Abstract; In order to solve the problem that the differential pressure signals of gas-liquid two-phase flow
under fluctuating vibration conditions were too complicated and difficult to identify, a flow pattern identi-
fication method based on the improved complete ensemble empirical mode decomposition with adaptive
noise (ICEEMDAN) and support vector machine (SVM) was proposed. The ICEEMDAN was used to
decompose the pressure difference signal after wavelet denoising. The Spearman correlation coefficient was
calculated by the obtained each intrinsic mode functions (IMF) and the original signal. The IMF compo-
nent with large correlation coefficient was selected for Hilbert transformation. The instantaneous amplitude
of each transformed IMF component was calculated by energy entropy, singular spectrum entropy and power
spectrum entropy, and then the feature vector was formed and brought into the support vector machine for flow
pattern identification. The results show that this method can effectively identify bubble flow, slug flow, churn
flow and annular flow in the state of fluctuating vibration, and the accuracy of identification can reach 95%.
Key words: improved complete ensemble empirical mode decomposition with adaptive noise (ICEEMDAN) ,

support vector machine (SVM) , fluctuating vibration, flow pattern identification, gas-liquid two-phase flow
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Fig. 6 Flow pattern identification results
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