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Effects of the surface roughness on Flow Characteristics in PDMS
Microchannels
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Abstract

Experiments were conducted to investigate the flow characteristics of water through rectangular
PDMS microchannels with a hydraulic diameter ranging from 66.67 to 200 pm. In the experiments,
the flow rate and pressure drop across the microchannels were measured at steady states. The
experimental results were compared with the predictions from the conventional laminar flow theory. A
significant difference between the experimental data and the theoretical predictions was found.
Experimental results indicate that the pressure gradient and flow friction in microchannels are higher
than those from the conventional laminar flow theory. This may be attributed to the fact that there
exists effect of surface roughness of the microchannels. In this study, a surface roughness model is
implemented to interpret the experimental data. A good agreement between the experimental data and
the numerical predictions with a surface roughness model were found.
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d) PDMS micromolding in a petri dish
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e) Fabricated microchannel with tube connection
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f) Bonding PDMS to pyrex glass

Fig. 1 Schematic illustration of the micromolding
process for PDMS microchannel.
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Fig. 2 Photograph of the finished PDMS microchannel.
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Table. 1 Characteristic dimensions of the PDMS
microchannels.

Channel No. Hight(uzm) Width(um) d,(um) k(um)

1 50 100 66.67 2.0
2 70 100 8235 20
3 100 100 100 2.0
4 100 150 120 2.0
5 100 200 13333 20
6 150 150 150 2.0
7 200 200 200 2.0
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Fig. 3 Schematic of the experimental system for
measuring liquid flow in microchannels.
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