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Abstract Probing the liquid film at two wavelengths with different absorption cross-sections allows eliminating the
effect of additional broadband signal losses, e.g. ., minor beam steering. However, severe beam steering effects due
to the shrinking of the liquid film at the end of the evaporation process can not be avoided. The effect is studied by
measuring the film thickness on quartz plate during film evaporation process with two-color tunable diode laser
absorption spectroscopy (TDLAS) method, and shadowgraphy images are simultaneously taken to track the change of
film shape. Severe beam-steering effects are reduced in the developed two-line TDLAS film-measurement sensor by
using an integrating sphere in front of the detector. The sensor is then applied to obtain the film thickness variation
in the flow channel during the film build-up by impinging of water droplets and the evaporation of liquid film.
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Fig. 1 Experimental Setup for TDLAS and shadowgraphy measurements on a liquid-water film
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Fig. 2 (a) Film thickness variation measured by TDLAS during the liquid-film evaporation process;

(b) enlarged area at the end of the evaporation process and the eight corresponding instances
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Fig. 3 Shadowgraphy images at the eight specific instants in time (marked as green dots in Fig. 2) during {ilm evaporation
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Fig. 4 Film thickness variation measured by improved

TDLAS sensor during the film evaporation process
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Fig. 5 Experimental setup for film thickness

measurements in a flow channel
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Fig. 6 (a) Temporal variations of the film thickness without active air flow in the flow channel; (b) temporal variations

of the film thickness with active air flow in the flow channel.
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