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Abstract

In the present study, a micro holographic PTV (HPTV) system was used to experimentally investigate the structure of 3D flow within
a curved micro-tube with varying Dean number. The employed HPTV system incorporated a high-speed digital camera to measure the
temporal evolution of the 3D velocity fields of micro-scale fluid flows. With increasing Dean number, flow in the curved tube is
transformed from a steady flow to a secondary flow with two counter-rotating vortices. In this study, to analyze the 3D flow
characteristics in the curved section of tube at a high Dean number, the trajectories of fluid particles were obtained experimentally
using the whole 3D velocity field data obtained by the micro HPTV technique. The mean velocity field distribution was then obtained
by ensemble averaging the instantaneous velocity fields. These results would be helpful in the design of various passages within
micro-scale devices or micro-chips and in understanding the mixing phenomena that occur in curved conduits along the trajectories of
fluid particles.
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Fig. 1 Schematic diagram of digital HPTV system for
measuring 3D flow inside micro curved tube
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Fig. 2 Instantaneous contours of secondary flow at
6=ni2.
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