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Temporal and spatial evolution characteristics of two-phase flow pattern
based on image texture analysis

WANG Zhenya, JN Ningde, WANG Chun, WANG Jinxiang

Abstract

In order to study the temporal and spatial evolution characteristics of gas-liquid two-phase flow structure, a high-speed
dynamic camerawas utilized to acquire the dynamic image information of seven typical gas-liquid two-phase flow patterns
in vertical and inclined 30° upward pipes with the testing ranges of superficial water velocity 0.02—0.4m - stand
superficial gasvelocity 0.005—2.7 m « s1The gray level co-occurrence matrix (GLCM) was used to quantitatively
characterize 2D information in the local neighborhood of image for analyzing flow pattern image features and the four time-
varying characteristic parameter indices which represented image texture structures of different flow patterns were
extracted.Then the transition of flow structure in the development process of flow patterns and cal culated Lempel-Ziv
sequence complexity of the four time-varying characteristic parameter indices were analyzed, and compared with the
complexity measurement, fractal scale and recurrence plot determinism calculated by conductance fluctuating signals.The
study showed that the dynamic parameter evolution trends of flow pattern image texture structure characteristics described
the variation of different flow pattern structures and dynamics complexity, and the correlation index (COR) was more
effective to reflect the complexity of flow pattern dynamics than others.It indicated that the proposed dynamic image
analysis method was helpful to understanding the flow pattern temporal and spatial evolution characteristics and also was
an effective approach to identifying the gas-liquid two-phase flow patterns.

Key words

gas-liquid two-phase flow flow pattern temporal and spatial evolution gray level co-occurrence matrix
image texture anaysis

DOI:

¥R e
AR 3CAE B
¥ Supporting info
» PDF(3893KB)
¥ [HTML 4> 3] (OKB)
» 275 30k
k55 5 B i
b EASCHER R I
P A FRH A5
P OGP g
P 2R
» Email Alert

b SCHE R Bt
b Y
HRAF B

ORTI A«

SORPIAIR” 0 A
e

- EiRW

- BT

- EN

- Tow




JEIE S 45 ndin@tu.edu.cn



