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Fluidic transportation of open microchannels with a hydrophobic mesh

MA Zeng-shuai, YE Xiong—ying*, SHANG Yuan-fang, DU Min

State Key Laboratory of Precision Measurement Technology and Instruments,
Department of Precision Instruments, Tsinghua University, Beijing 100084, China

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 proposes a estimation formula of fluid
transportation characteristics for the open microchannel and analyzes experimentally the fluid transportation
characteristics by taking the water as transported media. The results in analysis and experiments demonstrate that
stability is dependent on the mesh properties and flow velocity, and is sensitive to the geometric parameters and the
surface properties of the microchannel. 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
Teflon-coated mesh with a hole size of 50 um, 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 geometric parameters and the
maximum allowable pressure of the mesh film. The maximum allowable velocity decreases with the decreasing height
and increasing length of the microchannel. For a hydrophobic 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.
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