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Effect of Interfacial Tensions on Pressure Drop of Two-Phase Plug Flow in Round
Mini-channels
- A Preliminary Investigation -
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Abstract

In the present experimental study, the effect of interfacial tensions on pressure drop of air-water two-phase
flow in round mini-channels was investigated. A glass (highly wettable) tube and a Teflon (poorly wettable)
tube, both in 350 mm length but 1.8 mm and 1.59 mm in inner diameters each, were used for the tests. All the
experiments were performed only in the plug flow regime, confirmed by visualization. In the glass tube, the
gas plugs were surrounded by the liquid film along the inner periphery. On the other hand, the inner wall
remained dry at the gas portion in the Teflon tube. The pressure drop of the plug flow in the Teflon tube
(without the liquid film) appeared much larger than in the glass tube (with the liquid film) due to dissipation
of energy by movement of the wetting lines. In this paper, various correlations on the two-phase pressure drop
of plug flows were compared and a modified correlation was proposed, taking account of the surface
wettability.
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