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Development of Measurement Method for Free Surface Flow using Laser Tagging Method
by Photochromic Dye
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In this study, the laser tagging method by photochromic dye was developed for the
study of free surface flow behavior. Flow characteristics of liquid sheet jet and surface flow on an
inclined wall were investigated. Pulses of UV light (wavelength, A = 355nm) by a Nd:YAG laser were used
in order to form the photochromic dye traces. Liquid velocity was measured from the movement of dye
traces. Moreover, by forming a set of 4-points of dye traces on the liquid sheet, normal strain, shear
strain and rotational motions were estimated from change of relative positions of the dye traces. Liquid
surface velocity and wave velocity for falling liquid films on inclined wall were simultaneously measured
by the laser tagging method. As the result, it was confirmed that the liquid film moved in almost
constant velocity before approaching the surface wave. When the wave was passing over the liquid film,
the liquid film velocity rapidly increased.
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