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Abstract: In this study, an experiment was performed to obtain the optimum design of a passive micromixer
for effective mixing by using a microsized device and rectangular obstacles; a low Reynolds number was
maintained in the microchannel. The experiment was carried out by varying the number, size, and location of
the rectangular obstacles. Further, the Y-channel's shape was optimized for maximizing the mixture ratio,
which has limit qualification that an allowed value of pressure drop. The increase in the efficiency of mixing
was observed to be greater than that in the case of circular obstacles by approximately 2.5%.
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Table 1 Properties of the two working fluids at 20C
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Fig. 1 Schematic of the Y-Channel micromixer
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Fig. 6 Results of optimization : mass concentration
contour at optimum configuration.
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Fig. 8 Results of optimization : (a) contour of the
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Table 2 Comparison between the initial and optimum
values of design variables

3

Do i e Ofimm
x1 (um) 350.00 250.00
yl (um) 112.00 62.00
rl (pm) 55.00 80.00
Efficiency (%) Optimization : 37.31

Table 3 Comparison between the initial and optimum
values of design variables for case 1

Dgsign Initial value Optimum
variables value
x1 (um) 233.00 150.00
x2 (um) 467.00 448.00
yl (um) 56.00 61.40
y2 (um) -56.00 -61.40
rl (um) 55.00 80.00
12 (pm) 55.00 80.00
Efficiency (%) Optimization : 44.55

Table 4 Comparison between the initial and optimum
values of design variables for case 2

VESZL%ES Initial value Or\)/t;ﬁalzm
x1 (pum) 233.00 253.00
x2 (um) 467.00 550.00
yl (um) 112.00 61.40
y2 (pm) -112.00 -61.40
rl (um) 55.00 80.00
2 (um) 55.00 80.00
Efficiency (%) Optimization : 44.66

Table 5 Comparison between the optimum value of
obstacle types

One obstacle Efficiency (%) 36.43

Circular

Obstacle  y,5 gbstacles Efficiency (%) 42.12

Square One obstacle Efficiency (%) 37.31

Obstacle  y,5 gbstacles Efficiency (%) 44.66
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