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Abstract
Multiscale entropy is a new method to analyze nonlinear time series on multiple temporal and spatial scales. Firstly
multiscale entropy characteristics of several typical nonlinear series were studied and then based on this the fluctuant
conductance signals of 144 two-phase flow conditions were analyzed which were collected by using array conductance sensors in
upward vertical gas-liquid two-phase flow. The results indicated that the changing rate of sample entropy at small scales could be
used to classify the three typical flow patterns bubble flow slug flow and churn flow and the fluctuation of sample entropy of
large scales reflected the dynamic characteristics of each flow pattern. The stochastic characteristic of bubble flow was shown as
higher and oscillating sample entropy at large scales the intermittence of gas slug and liquid slug of slug flow was represented as
lower and stable sample entropy of large scales the unstable and oscillating characteristics of churn flow behaved as the entropy
between that of bubble flow and slug flow and the entropy closed to that of bubble at larger scales. The multiscale entropy
analysis of two-phase flow is helpful for understanding the dynamic characteristics of flow pattern transition and the rate of

multiscale entropy is a new indicator of flow pattern identification.

Keywords sample entropy multiscale entropy gas-liquid two-phase flow dynamic characteristic
PACC 0545 0547 4755K

* Project supported by the National Natural Science Foundation of China Grant Nos. 50674070 60374041 and the National High Technology Research and
Development Program of China Grant No. 2007AA067231 .

1 E-mail ndjin@tju. edu. cn



