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A fully-integrated micro fuel cell system with NaBH4 hydrogen generator was
developed for micro power souices. The micro fuel cell system consists of two main
components; one is a micro PEM fuel cell and the other is a microreactor for hydrogen
generation from NaBH#4 alkaline solution. All of BOP such as a fuel cartridge, a micro-
pump, and an auxiliary battery were integrated for a complete micro power device,
and the performance of the micro fuel cell system was measured.
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Microfiuidic fuel cells are defined a group of fuel celis capable of operation within the
framework of a microfluidic chip. This type of fuel cell operates without a physical
barrier,

In this study, we propose the microfluidic fuel cell integrated groove shape electrodes
for improvement of the power density. The microfluidic fuel cell, composed of
polydimethylsiloxane (PDMS) layer over a Pyrex glass substrate that contains a
platinum groove shape electrodes, was designed and fabricated. Experiments were

performed with two cases of fuel and oxidant. In the first case, hydrogen peroxide
was employed both as fuel and oxidant and dissolved in dilute sodium hydroxide and
sulfuric acid solutions, respectively. In the second case, formic acid and potassium
permanganate were employed as fuel and oxidant, respectively and dissolved in dilute
sodium hydroxide. The maximum power density of groove shape electrode fuel cell is
higher than fiat electrode fuel cell
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In our research, a coupling work between newly emerging MEMS methods with
conventional solid mechanics are studied. Two targets are included in this work.
Firstly, we firstly propose to open up a new application to MEMS that use the
microfabricated structures and MEMS methods to investigate and prove the
correctness for conventional solid mechanics theory, especially complex newly derived
analytical equations by mechanics researchers, however, most of them are proved by
any experimental results and some constant are unknown in equations that can be
only obtained by experimentalresults [1]. The nonlinear equation is directly solved
without any use of approximation and a closed-form solution for thermal postbuckling
deformation is obtained as a function of the applied thermal ioad. Secondly, the MEMS
methods proved numerical solution and analytical solution can work to support our
design of new actuators with reliable design guide and accurate experimental
expectations.

S9lof £ ntojaz 71 383
TN EF
[SN =]

[iRElRalE, EEE TS TABEE

The fioating micro steamboat with hydrophobic surface, which shows a fast moving
speed and fong fifetime, has been proposed. The velocity was in the range of 0.5~ 2
cm/s and maximum loading capability with device size of 10 x 10 mm2 was 0.4 g. The
proposed micro steamboat operates without gas or fuel because it utilizes an
electrically heated water steam,
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