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Complex network community structure detection in inclined oil-water two-
phase flow

GAO Zhongke,JIN Ningde

Abstract

Flow pattern identification is an important issue in multiphase systems. Because of the gravitational component normal
to the flow direction, there exists complex water-dominated countercurrent flow patternsin the inclined oil-water two-
phase flow, which isdifficult to be discerned objectively with traditional nonlinear analysis methods. The inclined oil-
water two-phase flow is studied using complex networks, and the flow pattern complex network is constructed with the
conductance fluctuating signals measured from oil-water two-phase flow experiments.Hence, anew method based on time-
delay embedding and modularity is proposed to construct the network from nonlinear time series. Through detecting the
community structure of the resulting network using the community — detection algorithm based on data field theory,

useful and interesting results are found, which can be used to identify three inclined oil-water flow patterns.From a new
perspective, the complex network theory isintroduced to the study of oil-water two-phase flow, and may be a powerful
tool for exploring nonlinear time seriesin practice.

Key words

inclined oil-water two-phase flow complex network flow pattern community structure

DOI:

7 e he
ARIAFE B
¥ Supporting info
¥ PDFE(2313K B)
¥ [HTML 4= 3] (0K B)
» 275 ik
k55 5 I 15
P JUASCHETR SR R
b AR A5
BT A A
P IR
k Email Alert
b 30 7 45t
b 0 B0 BB
HRAF B
b AT g <

(R K AR ” ) A OGS
WA AR AR E
AR

ETE

WHAEE 2748 ndin@tju.edu.cn




