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The Relation between Vortex Index and Mixing Index in Micromixer.
(Insoluble Solution)
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Abstract

“Mixing Index( D, )”is generally used to measure the degree of mixing. A new method to calculate D),

was proposed, when insoluble solution flows in micromixer. “Vortex Index (€2;)” which indicate the degree

of chaotic advection, is defined and formulated. A lots of arbitrary shaped microchannels were tested to

calculate the D, and €Q;. And then a simple algebraic equation, D, = AC), + B, was obtained. This

equation may be used instead of partial differential equation, concentration equation.
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Fig. 4 The relation of vortex index and mixing index
(Re.=10, Pe.=250)

Table 1 The values of vortex index and mixing index
for various lengths and angles of the cantilever beam in
static mixer(model 4)

length of the angle of the
cantilever cantilever Q| D|
beam(b,) beam () [degree]

0.4 40 18.55918 0.22496
0.4 50 19.01824 0.22261

0.4 60 19.46193 0.21971

0.8 40 21.88819 0.19681

0.8 50 23.19898 0.18685
0.8 60 25.08323 0.17287
1.2 40 28.65557 0.14894
1.2 50 29.00586 0.14769
1.2 60 31.69869 0.12152
1.4 40 32.24972 0.12634
1.4 50 31.95112 0.12846
1.4 60 34.85075 0.10178
1.6 40 35.76244007 1.03E-01
1.6 50 35.02692147 1.12E-01
1.6 60 38.42278344 8.44E-02
1.8 40 39.53062729 8.47E-02
1.8 50 38.56265386 9.33E-02
1.8 60 42,93892504 6.63E-02
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Fig. 5 Verification for the relation of vortex index and
mixing index (Re.=10, Pe.=250)
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