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Abstract

A three-dimensional inlet flow structure inside a microfluidic element has been investigated using a micro-PIV(particle image
velocimetry) measurement as well as a numerical analysis. The present study employs a state-of-art micro-PIV system which consists
of epi-fluorescence microscope, 620nm diameter fluorescent seed particles and an 8-bit megapixel CCD camera. For the numerical
analysis, a commercial software CFD-ACE+ (V6.6) was employed for comparison with experimental data. Fixed pressure boundary
condition and a 39900 structured grid system was used for numerical analysis. Velocity vector fields with a resolution of 6.7 X 6.7 m
has been obtained, and the attention has been paid on the effect of varying measurement conditions of particle diameter and particle
concentration on the resulting PIV results. In this study, the microfluidic elements were fabricated on plastic chips by means of MEMS

processes and a subsequent molding process.
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2.1 Micro-PIV
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Fig. 1 Schematic diagram of micro-PIV system

Fig. 2 Photo of the present micro-PIV system
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Fig. 3 Schematic drawing of the microfluidic element
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Fig. 4 Schematic diagram of focus plane traverse
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Fig. 5 Ensemble-averaged vector plot and contour plot of vorticity
for the center plane (z = Oum) of the inlet region
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Fig. 6 Ensemble-averaged vector plot and contour plot of vorticity
for z = 20um plane of the inlet region
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Fig. 7 Three-dimensional ensemble-averaged vector plots and
contour plots of speed of the inlet region
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Fig. 8 Three-dimensional ensemble-averaged vector plot of the
whole field
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Fig. 9 Velocity vector distribution and u velocity contour
for the center plane (z = Oum) of the inlet region
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Fig. 10 Velocity vector distribution and u velocity contour
for z = 20um plane of the inlet region

Fig. 11 Velocity vector distribution and u velocity contour
for x-z planes of the inlet region

Fig. 12 Velocity vector distribution and u velocity contour for
y-z planes of the inlet region
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