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Schematic view of hydrodynamic focusing.
Index C refers to central inlet, A and B respectively to side streams.
Focused stream width is marked &..
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Cytometry, flow adressing in Lab-On-a-Chip systems
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3D CLSM projection of hydrodynamic focussing

Increasing accuracy
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Confocal Laser Scanning
Microscopy
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PIV Particle Image Velocimetry
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CFD

ANSYS CFX10 software

Unstructured tetragonal mesh 265k-460k nodes
(1499k-2624k elements)

Boundary conditions:
inlet mass flowrates
outlet pressure

Newtonian fluid, noncompressible fow with no-slip
condition

Coupled algebraic multigrid method
Bounded second oder upwind scheme

Pentium 4 (3,2 -3,6 GHz), 2 GB RAM,
Linux/Windows XP
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channel
cross-section
1040x800 um?2

3D confocal projection of hydrodynamic focussing

visible cross-sections of outlet channel.
Mean flow velocity
a) 1,66 cm/s; b) 3,32 cm/s; ¢) 6,65 cm/s, corresponding Reynolds
number 3,23 6,46 and 12,92



Non symmetrical aspect of hydrodynamic focussing
Comparison against CFD* (top)
Side stream ratio (QA/QB):

a)1l;b)1,73;c) 2;:d) 3;e) 7,57
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Responsible mechanisms:
Forehead collision of two laminar profiles
= Diffusion, surface tension (wetting
angle)
=Secondary flow pattern
"Boundary layer separation
"Moffatt vortices

v outlet 6,48 cmi's i |
Lo 1 Qs1Qs2=1,48 i |
laser pulse ime 100 ms 1 |
interogation area 32x32 pix |
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CLSM cross-section




Summary:

* Two kinds of focused stream deformations
* Basic relations between parameters
* Mechanisms explained

Aplication: flow visualisation (SeSPIV)*

bulk illumination — depth of focus problems (a)
solution: SeS PIV (b)
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Influence of flow pattern on Selective Seeding PIV (SeSP1V)
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New applications
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