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Abstract A micromixer is a component of a lab-on-a-chip or microfluidic device that mixes two or more chemicals
together(convergence). The purpose of this study is to assess the performance of passive micromixer of various
shapes. Six shapes of micromixers were compared and three dimensional modeling was carried out to have the same
hydraulic diameter. The commercial code, ANSYS Fluent, was used to simulate the internal mixing flow. A
numerical analysis method is described in detail in this paper. The performance of the micromixer was compared

with the mixing index and pressure drop. Consequently, the CDM-8T shape showed reasonable mixing performance
and relatively low pressure drop.

Key Words : Micromixer, Lab-on-a-Chip, Computational fluid dynamics, Performance assessment, Mixing index,
Pressure drop.
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Fig. 1. Classification of micromixer types [1]
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Fig. 2 micromixer models for performance
assessment; (a) 3D—Serpentine(model
1), (b) SGM (model 2), (¢) SHM (model
3), (d) SOR—1(model 4), (e) SOR—2
(model 5), (f) CDM—8T (model 6)

Table 1. Geometry parameters of micromixers

Model | Model | Model | Model | Model | Model
Parameter 1 2 3 4 5 6
'Hydraullc 10 110 110 110 10 110
Diameter, um
Channuerln width, 1o | 200 200 | 200 200 | 200
C'hannel 110 77 77 77 77 77
Height, um
Groove depth, B 15 15 - - 30
um
Groove angle, B 45 25 _ _ 45
deg
Ridge height, B _ _ 385 85 _
um
Ridge _ _ - -
width, um 40
Ridge _ _ - 45 -
angle, um
Ridge distance,| _ _ 380 380 _
um
Barrier width, _ _ _ _ - 10
um
Barrier height, _ _ _ _ - 20
um

19] FF 5 (laminar flow) 2.2 743k, F F3<

Pe = 9x10°2.& 7FAske] Wi (turbulence flow) 2] %3k
o] MF3}aL X (viscosity)©] o} F fA Alole] &
SiHmass diffusivity) B8+ 7 9] o] Fo|x]#] %= AHE

= oiginh dnkr o ofedh 23 A= 7o sixvt



Fig. 3. Comparison of the experimental and
numerical results at the cross sections
[1]; (a) 0.2mm, (b) 0.4mm, (¢) 0.6mm,
(d) 0.8mm
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Fig. 4 Validation result of numerical model
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Fig. 5. Comparison of th
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Fig. 6. Comparison of the mixing index of each
model along the length of micromixer
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Fig. 7. Mixing index results of each model at
the outlet of micromixer
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Fig. 8. Pressure drop results of each model
between inlet and outlet
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