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A NUMERICAL STUDY ON FLOW AND STIRRING CHARACTERISTICS
IN A MICROCHANNEL WITH PERIODIC ARRAY OF CROSS BAFFLES

S.G. Heo', Y.G. Heo”, H.S. Heo’, and Y.K. Sub’

In the microfluidics devices the most important thing is mixing efficiency of various fluids. In this study a
newly designed mixer is proposed to enhance the mixing effect with the purpose to apply it to microchannel mixing
in a short future. This design is composed of a channel with cross baffles periodically arranged on the both bottom
and top surfaces of the channel. To obtain the flow patterns, the numerical computation was performed by using a
commercial code, ANSYS CFX 10.0. To evaluate the mixing performance, we computed Lyapunov exponent and

obtained Poincare sections.
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Fig. 1 Perspective view of the channel with
blocks attached to the bottom and
top walls.
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Table. 1 Geometric variables and their dimensions of the
channel and the baffles.

Varianble | Dimension Remarks

H 100pm height of channel
w 100um width of channel

h 0.5H  height of baffle

L 950um total length of channel
z 1.5H length of baffle

t 0.05H thickness of baffle
;| oo tew
P 2H period of baffle array
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Fig. 4 Sectional view of velocity vectors in the channel,
viewed from the outlet side.
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Fig. 5 Poincare sections cross-sectional views of the
channel.
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Fig. 6 Lyapunov exponent of each position
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