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Measurement of Flow inside Curved Microtube Using a Digital Micro
Holographic Particle Velocimetry

Seok Kim and Sang Joon Lee

Abstract

Three—dimensional (3D) velocity field information of a laminar flow in a curved micro tube
of circular cross—section has been measured using a digital micro holographic particle
tracking velocimetry (HPTV). The temporal evolution of instantaneous velocity field of a water
flow in a curved micro tube of 100 p m and 300 p m in inner diameter was obtained. The 3D
mean velocity field distribution was obtained quantitatively by statistical-averaging of
instantaneous velocity fields. At low Dean number (De), a secondary flow was not generated
in the curved tube. With increasing Dean number, the secondary flow constituted of two
large—scale counter—rotating vortices was formed due to enhanced centrifugal force. To
reveal the flow characteristics of high Dean numbers, trajectories of fluid particles were
evaluated experimentally from the 3D velocity fields data measured by the HPTV technigue.
The present experimental results, especially the 3D particle trajectories, would be helpful to
design and to understand the mixing phenomena in 3D curved passages of various curved
micro—tubes or micro—channels.

Key Words :  Digital holography(CIXIE€ Z2Z-12i1il), Dean flow (Dean =&), Particle tracking
velocimetry(2 A EA S 2H|)
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Fig. 1 Schematic diagram of digital HPTV system for

measuring 3D flow inside micro tube
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Fig. 2 Velocity profiles at yz plane and xz plane for the
case of C,=0.25%
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Fig. 3 Spatial distributions of reconstructed particles
for three different Dean numbers
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