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Abstract ;. Because unstable transportation of the fluid in an open microchannel restrains the integration
of sampling and detection for bioaerosols, this paper proposes an open microchannel covered with a
hydrophobic mesh to transport water in stability. On the basis of theoretical calculation, it gives a es-
timation formula of fluid transportation characteristics for the open microchannel and analyzes experi-
mentally the fluid transportation characteristics by taking the water as transported media. The results
in analysis and experiments demonstrate that the stability is dependent on the mesh properties and
flow velocity, and is sensitive to the geometric parameters and the surface properties of the microchan-
nel. The more hydrophobic the mesh is and the smaller the mesh holes are, the higher the maximum
allowable pressure in the microchannel is and thus the water transportation is more stable. For a Tef-
lon-coated mesh with a hole size of 50 pm, the maximum allowable pressure is up to about 2 000 Pa.

Furthermore, the maximum allowable flow velocity in the channel is determined by the channel geo-
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metric parameters and the maximum allowable pressure of the mesh film. The maximum allowable ve-

locity decreases with the decreasing height and increasing length of the microchannel. For a hydropho-

bic channel, the capillary pressure originated from the surface tension deteriorates the stability of the

water transportation, and the adverse effect is more significant in a smaller channel.

Key words: microfluidic; open microchannel; fluidic transportation; hydrophobic mesh; surface ten-
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Fig. 1  Schematic of water flowing in a dry open

channel covered with a hydrophobic mesh
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Fig. 2 Relationships between pressure p, and side

length of the holes(8 is the contact angle for

the mesh)
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Fig. 3 Capillary pressure ws channel height with dif-

ferent channel surface properties ( channel

width is 1. 8 mm, and 0 is the advancing con-

tact angle for the channel)
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Tab. 2 Capillary pressure ( p.) in microchannels

with different dimensions (Pa)
EIE * pe CIEID pe I
1 550 675
2 800 740
3 900 860
4 950 924

* 1. h=175 pm, w=1.8 mm; 2. h=175 pm, w=0.8 mm;

3. h=135 pm, w=1.8 mm; 4. h=135 pm, w=0.8 mm.
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