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The Development of Cylinder Shaped Air-breathing PEMFC
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ABSTRACT

Cylinder shaped air-breathing PEMFC has been developed to have small volume, low contact resistance
and better air accessibility to the open cathode. This cylinder shaped design consists of an anode cylinder
with helical flow channel and a cathode current collector with slits. The pressure distribution measurement
according to the shapes was performed. The test result indicated that cylinder shaped fuel cell has better
pressure distribution compared with the planar shaped fuel cell. The better pressure distribution was con-
nected to the higher performance. The maximum power density of cylinder shaped fuel cell was about
20% higher than the planar shaped fuel cell. The maximum power density of the developed cylinder
shaped air-breathing PEMFC with dry hydrogen was 220 mW/cm® and with humidified hydrogen was 293
mW/cnr'.

KEY WORDS : Cylinder shaped PEMFC(1 &3 3124} Hajd uF A5 7 A)), Air-breathing( A< ] +),
Current collector(A 5 Z @), MEA(MA =3 3HA), Flow-field(+=)
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Air supply from ambient air

Fig. 3 Schematic of the cathode current collector

Fig. 4 Ssembly procedure of the cylinder shaped air-breathing
PEMFC a — b — ¢ — d: (a) Wrap the gasket around anode
flow-flied cylinder, (b) Wrap the MEA, (c) Put the assembled
part into the cathode current collector, (d) Silicon sealing
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Fig. 5 Assembly procedure of the cathode current collector
plate a — b — c: (a) Bend the cathode current collector plate
around anode flow-flied cylinder, (b) Set the spacers and
tighten up the bolts and nuts, (c) Finish

Fig. 6 The picture of fully-assembled cylinder shaped air-
breathing PEMFC
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Fig. 8 The results of the pressure measurement film: (a) Planar
PEMFC, (b) Cylinder shaped air-breathing PEMFC
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Fig. 9 Performance comparison between cylinder shaped PEMFC
and planar PEMFC under dry hydrogen supply condition
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