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Distribution of liquid film thickness and wave parameters in
horizontal annular flow
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Abstract: Annular flow is a common type of gas—liquid two—phase flow. A dynamic measurement system for
annular flow liquid film with double parallel conductance probes array sensor is designed. The experiments in
horizontal annular flow with superficial gas velocity of 15—35 m/s and superficial liquid velocity of 0.1 —0.4 m/s
are carried out. And the distribution of liquid film thickness and phase interface wave parameters in horizontal
annular flow is analyzed. The results show that the bottom liquid film thickness decreases with the increase of the
superficial gas velocity, and increases with the increase of the superficial liquid velocity in the horizontal annular
flow. But there is a saturated growth trend at high superficial liquid velocity. Meanwhile, the liquid film thickness at
other circumferential positions increases continuously, especially at 45° position. And the distribution of liquid film
tends to be uniform at the lower halve circumference. From the bottom to the top, the wave velocity and wave

frequency of the circumferential liquid film decrease gradually, which is consistent with the distribution of the
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liquid film thickness. The large disturbance wave mainly distributes at the bottom. The wave velocity and wave

frequency of the bottom liquid film increase with the increase of the superficial gas velocity. However, the influence

of the superficial liquid velocity to wave velocity and wave frequency is different. With the increase of superficial

liquid velocity, the wave velocity increases, but the wave frequency almost unchanged, and the wavelength increases

correspondingly.

Key words: annular flow; conductance probes array; liquid film thickness; interface; wave frequency; wave velocity;
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Fig.1  Flow loops of wet gas experimental setup
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