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The Study of Optimum Design of Y-Channel Micro-Mixer by Using LIF

Conforcal Microscope

Sangwoo Kim, Seok-ho Hyun, Taeseok Shin and Dohyung Lee

Key Words:

(x4 dolA & 47 dvd)

Abstract

Microchannel(FFo] == 2| €), Optimum Design(# 4 7)), LIF Conforcal Microscope

Due to extremely small device size and velocity scale, mixing in microchannel take place very
slowly by way of molecular diffusion transport. Mixing enhancement becomes a central issue in
microfluidics for biomedical and chemical applications. In this work, The optimization results and
validation through experiment and fabrication. In this efficient micromixer design, it is essential to
evaluate mixing efficiency with good precision. Mixing efficiency for Y-channel micromixer is measured
by fluorescence intensity using LIF(Laser Induced Fluorescence) Confocal Microscope. The Y-channel

micromixers are fabricated with polydimethylsiloxane(PDMS).

Nile

Blue A is injected into the

micromixer as a fluorescence dye for measuring of fluorescence intensity by He/Ne laser. Throughout
the experiments and computer simulation, accurate mixing efficiency evaluation process for a PDMS
Y-channel micromixer is established.
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Fig. 1 Schematic of the optimized Y-channel micro-
mixer 2D model for simulation
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Table 1 Properties of the two working fluids at 20C

Fluid Viscosity Diggusibity Density
ui

(kgum ‘s ") | (pm’s") | (kgum’)
Water 9.0E-10 1.2E+3 9.998E-16
Ethanol 1.2E-9 1.2E+3 7.89E-16

Reynold number Peclet number

0.1061 100

Fig. 2 Schematic of the optimized Y-channel micro-
mixer 3D model for fabrication
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Fig. 3 Photographs of a Y-channel micromixer (a)
SU-8 mold (b) PDMS mold
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Fig. 4 Experimental setup (a) overview of Leica
TCS SL confocal fluorescence microscope
(b) enlarged view of scanning the part of
mixing region by He-Ne laser scanner
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Table 2 Ranges of design variables for case I 48
46 = Simulation result
Itr | x1 yl rl X2 y2 r2 |efficiency 44 Hessured resul
# | (pm) | (pm) | (um) | (um) | (um) | (um) | (%) i : S i
0| 233 | 56 30 | 467 | 56 | 30 | 3074 I
1 |233.60| 82.03 | 59.97 |467.30|-81.74 | 60.26 | 39.19 5; zz
2 |234.09| 76.76 | 65.24 |466.52|-76.46 | 65.54 | 40.77 % 3 4
4 |241.17| 66.82 | 76.17 |458.58 | -60.77 | 80.06 | 42.69 S 1k
6 |239.79| 69.28 | 72.72 |459.79|-66.10 | 75.89 | 42.10 i) -
8 |238.23| 70.97 | 71.03 |459.94|-65.70| 76.29 | 42.11 28
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Table 3 Ranges of design variables for case II 24
22F
Itr | x1 yl ri X2 y2 r2  |efficiency £ : L 4 L L L L .
# | (pm) | (um) | (um) | (upm) | (um) | (um) (%) Iteration number
0| 233|112 | 30 | 467 |-112 | 30 | 34.13 Case I
1 |233.74| 84.88 | 57.12 |1466.31|-84.07| 57.93 | 38.08 a6 ] o
2 [234.60| 78.59 | 63.41 |465.36(-77.14| 64.86 | 40.05 44f e e '
g = 1]
3 |247.09|71.14 | 70.86 |462.29|-68.31| 73.69 | 41.76 : o
4 |239.52| 69.14 | 72.96 |459.64|-64.99| 78.11 | 42.24 F wf ;éa//a . ]
7 | 236 |71.54|70.46 |461.03|-64.89| 77.11 | 42.12 ot
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(a) (b) Fig. 7 Simulation and Measured result of optimization:

(@) case I (b) case II
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