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Abstract

An experimental study was carried out on the flow friction of DI water in the (100( silicon microchannels of triangular or trapezodial cross section in this paper. The hydraulic diameters of the experimental channels ranged from 25.86(m to 291.028(m. It was found that the channel shape and aspect ratio had great influence on the flow friction inside microchannels. Compared with the traditional circular tubes, there is a definite decrease in the friction constant for the triangular microchannels. While for the trapezoidal channels, the friction constant could be smaller or larger than that of the traditional circular tubes, and with the increase in aspect ratio, the friction constant increases obviously. The experimental results also showed that even at the same hydraulic diameter, the friction constant of trapezoidal microchannels with different aspect ratio could be much different. Within the experimental range, the friction constant, 
[image: image1.wmf]Re

f

, corresponding to the hydraulic diameter of 76(m, 105(m and 209(m could change from 13.101 to 20.807, from 113.258 to 21.302, and from 14.089 to 19.838, respectively. Various experimental data were also presented to be compared with the friction model suggested by Ma and Peterson under the assumption of incompressible, laminar, non-slip and fully developed flow. The experimental data were found to be in a reasonable agreement with the model value, with the relative deviation error within –10.91%~+10.19%. For the channels with hydraulic diameters of 103.45(m~291.028(m, the transition from laminar to turbulent flow was observed at about 
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. The experimental fact that the friction characteristics in the microchannels are highly sensitive to the channel shape suggests that when we deal with the fluid flow in the noncircular microchannels, the shape effect should be considered seriously so that other factors influencing the microchannel flow can be realized exactly.
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