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Abstract

Fluid mechanics and heat transfer plays an
important role in micro-electro-mechanical
systems (MEMS). For example, micro-velocity
sensors can be used in the study of turbulent
flows. Micro heat exchangers and micro heat
pipes have high heat removing capability in
small space and are suitable candidates for the
cooling of electronic components and systems
such as electronic chips, ultra high capacity hard
disk drives, satellites, etc. Micro-channels are an
important ingredient in bio-chips.

The knowledge and understanding of the
physical behavior of flow in these systems is
essential in designing these systems. If the fluid
mechanics and heat transfer characteristics of
micro-channel flows are similar to that in
traditional (larger sized) channel flows, then the

knowledge and empirical formulae accumulated
for the traditional channel flows can be applied
directly to micro-channel flows. According to
quite a few published experimental data on
micro-channel flows, the fluid mechanics and
heat transfer characteristics of such flows differ
considerably from that of traditional channel
flows, We still lack the knowledge and
understanding of the reasons of these
discrepancies. But these are essential in
designing micro systems that involve fluid
mechanics and heat transfer.

The first objective of this project is the
attempt to understand the physical behavior of
micro-channel flows and the explanations of the
discrepancies between micro and larger channel
flows by using numerical simulations with the
aid of published experimental data.

Currently, most micro-channels use silicon
as the base material and fabricate the channel by
the bulk micro-machining process. This
manufacturing process makes the inner wall
rougher and it is not easy to fabricate
axis-symmetric components by this process.
Also, the pressure measurement is more difficult
and its accuracy is lower. The second objective
of this project is to propose a new manufacturing
process that makes fabricating micro
axis-symmetric components much easier. The
inner wall of the components is smoother. We
will also propose a new pressure measurement
technique for microchannel flows. This new
technique will give better accuracy than the
methods proposed by the other researchers.

Keywords : Micro-electro-mechanical system,
micro-channel flow ‘
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