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ABSTRACT

This research studies the relationship between pressure and flow rate in rectangular
micro-channels, made from PDMS polymer by using Etched wiring board technique (EWBT),
that has 3 different shapes which are straight, curved and sharp bend. Branches of micro-channel
have at lease 100 pm in width and have 30 — 100 pm in height with maximum surface roughness
of 8 um. The liquid in the channel was driven by a self-made computerized syringe pump. The
pressures at different points in the network were measured by both manometers and self-made
pressure sensors.

It is found that the experimental values of pressure and flow rate at steady state obey the
Poiseuille law. It is also found that the flow resistances of those three different shapes of micro-
channel agree well with the calculated results from classical friction factor of which the effect of
surface roughness is undetected. Calculation results from the EC theory of several pressure driven

flow characteristics correspond with the experimental results within 10 % error. This convinces us



that the EC theory can be accepted to evaluate the flow rate of liquid in micro-channel made from
the EWBT technique.

This conclusion has been applied in estimating the speed of micro-beads with the flow of
the liquid carrier in micro-channel. By using contactless capacitive detection method and
represent the beads with micro-droplets generated by the T-junction method, it is found that the
speed of the droplets equal to the flow rate in the micro-channel by significant level at 0.1.
However, application of the EC model on the effect of surface tension for low friction systems is

left to further study.



