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Analysis of Capillary Flow in Open-Top Rectangular Microchannel
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Abstract: Our study aims to understand the flow of liquid in an open-top rectangular microchannel that can
be used in micro total analysis systems (u-TAS) because it has advantages in terms of light transmission and
energy efficiency. We measured the liquid velocity using particle tracking technique and conducted a
simulation with computational fluid dynamics by altering the areca of channel cross section and channel length
for the capillary-driven flow in the open-top rectangular microchannel. When liquid water drops to an
entrance of the fabricated microchannel with a height of 20 pm and a width of 20 pm, it flows along the
microchannel by only capillary force. In the wetting behavior of the liquid, important parameters of this flow
are channel size, contact angle and liquid properties such as surface tension and viscosity, which are used to
control the flow of liquid in the microchannel.
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Fig. 5 Comparison of liquid menisci in (a)
Fig. 4 Time course of flow velocity in open-top closed and (b) open-top microchannels.
microchannel measured by particle tracking
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Table 1 Total moving distance and average velocity
of water obtained from computational fluid
dynamics in open-top microchannel

Width and Total moving Average

height of distance for velocity of

channel 5 sec water
[pm] [mm] [mm/s]
10 0.81 0.16
20 2.00 0.4
40 2.35 0.47
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