INVESTIGATION OF THE THREE-DIMENSIONAL FLOW IN A T-SHAPED
MICROMIXER BY MEANS OF CFD AND sTEREOScoOPIC MiCRO
PARTICLE IMAGE VELOCIMETRY (STEREO UPIV)

PROJECT LEADERS PROJECT AIM
J Westerweel, BJ Boersma, Develop a three-dimensional microscale velocity measurement technique
JCR Hunt, G Ooms for the investigation of complex microfluidic flows. Use this measurement
RESEARCH THEME technique together with supporting CFD analysis to reveal the symmetry
Complex dynamics of fluids breaking of the laminar stationary flow in a symmetric micro-scale T-shaped
PARTICIPANTS mixer.
J Hussong.
COOPERATIONS PROGRESS
LaVision GmbH, Géttingen, A stereo-p-PIV system for the simultaneous measurement of all three
Germany components of the velocity vector in a measurement plane (2D-3C) in a closed
FUNDED microchannel has been developed to support a fundamental description of the
European Commission KP6 IST- three-dimensional laminar flow in a T-shaped micromixer. Due to the very small
016554. confinement, standard calibration procedure by means of a calibration target is
150% 2™ - 37 50% not possible, and therefore stereo-p-PIV measurements in closed
START OF THE PROJECT microchannels require a calibration based on the self-calibration of the tracer
2005 particle images. With the novel method the flow in a T-shaped micromixer at Re
INFORMATION =185 is investigated and the complex three-dimensional velocity distribution in
R Lindken determined. The experimentally observed flow patterns are verified by CFD
015 278 2991 calculations. A set of CFD experiments in performed to further understand the
r.h.lindken@tudelft.nl complex three-dimensional flow. The CFD results show that a flow instability
www.ahd.tudelft.nl occurs that leads to a bifurcation of the flow solution. This supercritical
bifurcation is confirmed experimentally.
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