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mixing (HVM) Flow Motion
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Subminjature devices such as Lab-on-a-chip and p-TAS(Micro Total Analysis System) have been
intensively studied in bictechnology and chemistry. In many cases, a micromixer was widely used
to mix different solutions for synthesizing novel materials. However, in microfluidic system, there
is generally a laminar flow under very small Reynolds number so it is difficult to mix each solution
perfectly. To settle this problem, we propose a new mixing mechanism which generates a
horizontal and vertical multi-mixing (HVM) flow for effective mixing within a short mixing section.
We evaluated the proposed mechanism using CFD analysis, and the results showed that the
HVM mechanism had a relative high-effectiveness comparing to the existing methods.
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Fig. 1 Schematic diagram of manufacturing process of a
micromixer; Fabrication of one-side PDMS mixer
layer, alignment of both mixer layers, and then
bonding two layers
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Fig. 2 Shape and dimension of the micromixer; (a) top
view without cope, and (b) inclined side view
without side-wall
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(b
Fig. 3 Schematic view of the suggested micromixer; (a)
horizontal and vertical multi-mixing flow

mechanism, (b) cross-sectional view of the flow
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Table 1 Properties of liquid used in numerical analysis

. Viscosity | Diffusivity Density
Fluid 2 3
(Kg/m-s) (m</s) (kg/m”)
Water 8.55e-04 1.2e-09 999.8
Ethanol 1.2¢-03 1.2¢-09 789
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Fig. 4 Result of CFD analyses depending on the barrier
angles; (a) variation of mixing effectiveness, (b)
mixing ratio
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Table 2 Requiring minimum mixing length in which the
mixing efficiency reaches over 80% among the
previous studies

Channel Size Length
Micromixer {(Width : w, Re at 80%
Height : h) mixing
. 4 w 1 200 pm,
0.01 1.3
Stroock h: 85 um cm
Lee’ W 400 pm, 5 4.8 mm
h: 100 pm
7 w: 200 pm,
5 5.0
Wang h: 100 pm mm
30° 446 um
HyM |45 | V300w g 700 pm
Go- | Mi200um 1.1 mm




St UBESR M 28 6% pp. 751-757 June 2011 / 755

15000

g ® chaotic mixer(2002)*
S o ¥ SAR mixer(2006)°

§ ®  Wang (2003)

o 10000 | A HVM mixer(this work
=

£

k=)

£ L |

£ 000

'9' w w ?

£ |

= [ ¥ H

g b =

£ i

£ Aggoo

= ¢ i, L i i x *gg_g‘ﬁ__

A 3 1 2 3 P @ 8
Reynolds number
Fig. 5 Requiring minimum mixing Jength in which the
mixing efficiency reaches over 80% among the
existing case study
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Table 3 Properties of PDMS used in numerical analysis

Material Properties (unit) Value
Young's modulus (kPa) 870
Poisson's Ratio 0.5

Density (g/m3) 0.970
Tensile yield strength (MPa) 224
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Fig. 8 Structural analysis results; (a) displacement
distribution and (b) stress distribution
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