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Criterion for Predicting Transition Boundary from Bubbly Flow to Slug

Flow in Rectangular Channels

JIN Guang-Yuan  HAN Yue-Yang
(School of Energy and Power Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: Flow pattern transition always affect the frictional resistance and heat transfer in two-phase
systems, whereas it itself is also affected by the shape or size of the channels. The transition from bubbly
flow to slug flow in eight different rectangular channels was investigated under normal condition. The
results shows that the transition boundary from bubbly flow to slug flow moves to left as the diameter
increasing when the channel gap is smaller than 2 mm. The transition criteria can be predicted from the
model from Ishii (1977) in narrow rectangular channels. While for common channels, the critical void
fraction in the transition criteria is relevant to the size of bubbles in entrance, for which calculation method
of Jianfu Zhao (2005) is proposed, leading to the predicted transition criteria with a good agreement
against the experimental result. When using of drift-flux model, the distribution parameter C, in channels is
calculated with different forms, and the result shows that correction from Ishii (1977) can be used in
narrow size of rectangular channels, while Cyremains to be 1.2 in common channels.
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Fig. 1 Schematic diagram of the experimental system
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Table 1 Mean deviation and average deviation

calculated for different correlations (unit: %)

JIERSF (mm)  Ishii  Jones-Zuber Taitel — Sadatomi
5=0.3, w=12 24.7 29.6 50.3 53.4
5s=0. 6, w=12 66.6 70.8 81.5 83.1
s=1, w=12 52.9 65.3 66.2 69.3
s=1.6, w=43 10.3 13.5 61.2 66
s=2.4, w=40 27 46.5 29.9 33.6
s=3, w=43 43.6 18.7 50 56.4
s=5, w=40 64.1 59.4 79.6 95
s=10, w=43 62.4 84.9 99 100
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Fig. 5 Comparison between experimental data and new

correction
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