COMSOL conference AN
“E COMSOL et Tobpe, Saman O

N7 ARETINA ARDRENCH TS

YIED o D2 E OB

Effect of property distribution on flow behavior in microfluidic system
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Role of properties in micro-world (@)

® |Lab-on-a-chip

Mixer Analysis

Dolomite Centre Ltd. Deblotech S.A. Motosuke et al.

e Transport phenomena in small domain
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Temperature-dependent property
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How to induce local temp. change @)
Test model (ideal)
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Numerical model
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Physics Geometry
Incompressible Navier-Stokes Length : 20 mm
Continuity Width : 500 um
Energy balance Height : 50 um
- Cylindrical heat source (d 50um)
- No-slip wall
Material Flow
Water...temp.dependent
(individually controlled)
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Experimental system

- Local heating by focused laser beam
- Inhomogeneous viscosity generation
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Velocity & Temperature meas. @
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Particle image velocimetry Laser-induced fluorescence
é ) é Dye : Fluorescein (0.1mM) )
Tracer particle : Ex : 492 nm
Fluorescent polystyrene beads Em :521 nm
(diameter 700 nm) 14l ‘ ]
o] FL 0.1mM
Ex : 468 nm g BB 0.1mM
Em : 508 nm E 10} 1
E 09+ 1
Spatial resolution : 10 pm TE 08l ]
Temporal resolution : 500 ps s | |
Averaglng : 100 280 300 320 340
Temperature, K
Spatial resolution : 530 nm
Temporal resolution : 500 us
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Temp. & Velo. under heating @
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Channel : 200 x 50 pm
100 ELAETE | 1.8 mm/s
» Re<0.1
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Laser power : 4 mW
Beam spot : 7 um
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y, um
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mperature & Velocity fields
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Detail of flow structure N
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Calculation results
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Exp-aided simulation O
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Parametric studies
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