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In-tube condensation characteristics are closely related to the liquid film
thickness in the vicinity of the wall and its turbulence. A precise measurement of the behavior of thin
liquid film during condensation is crucial to understand the phase-transition process. Furthermore, it is
important to investigate the effect of the shape of the heat transfer tube, dimensions, surface
characteristics, and thermophysical proEerties of the working fluid (density, viscosity and surface
tension) on the the thin liquid film behavior.

In this study, direct measurement of the behavior of thin film of five types of different working fluids
were tested inside a small sized glass tube with inner diameter ranging from 0.5 mm to 2 mm by using a
laser confocal displacement sensor successfully. The relationship of averaged value and transient
variation of film thickness with the structure and geometry of the test tube, flow parameters and surface

properties (hydrophilic, hydrophobic) were elucidated.

flow pattern microchannel film thickness slug flow condensation laser measurement
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Fig. 1 Schematic diagram and picture
of experimental apparatus
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Fig. 3 Measured signal by using laser
displacement meter
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Fig. 5 Air-water annular flow, D=1.0 [mml,
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Fig. 6 Comparison with prediction models
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