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Identification and Study of Flow Patterns
in Narrow Vertical Rectangular Channel

LI Chang-wei, CAO Xia-xin, SUN Li-cheng, YAN Chang-qi
(College of Nuclear Science and Technology ., Harbin Engineering University, Harbin 150001, China)

Abstract: On the basis of the experimental study, two-phase flow pattern of the narrow
rectangular channel by the way of wavelet analysis was identified effectively. An effec-
tive way to recognize flow pattern without visible case or high-speed photography was
provided. By the visual observation, it is found that there are four flow patterns (bubble
flow, slug flow, churn flow, and annular flow) in the narrow rectangular channel. The
power density spectra of the four flow patterns were shown according wavelet analysis.
The frequency distribution of each flow range and maximum energy distribution were
also defined. Therefore, using the frequency distribution and the energy distribution
maximum value can identify and determinate flow pattern effectively.
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Fig.1 Simple diagram of experimental loop
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Fig.4 Pressure wave curves of four flow patterns
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Fig. 5

Stationary power spectrum densities of bubbly flow and slug flow
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