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Abstract: We propose an electroosmosis-based air delivery scheme for polymer electrolyte fuel cells and
experimentally investigate its feasibility. An electroosmotic pump under a low-frequency AC electric field is used to
displace initially a volume of pump working liquids. This working liquid is then pumped into a space enclosed by a
flexible membrane and the movement of the membrane delivers air to a fuel cell. We successfully demonstrated the
operation of a forced-convection fuel cell using this technique. In this preliminary study, however, the power
consumption of the pump exceeds the power generated by the fuel cell. We conclude this paper with a discussion of
several ways to reduce the pump-to-fuel cell power ratio.
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Fig. 2 Schematic of electroosmotic air pump Fig. 3 Schematic of the fuel cell experimental setup



718 A A -

Aow AxdAd FFE 100%, <% 25°C %
B2 wEHAt #79 FEe A% ANAT

[¢})
F7EEE 9Re AAYNE o) 3he] HEHY
W, FF A BE 2499 Ak $4E A%
A ekt

A7 FTIHE EFAM Y FES A 8
otk fF 7HA 3}
(microparticle)9} #F-v] o] A (Melles-Griot He-
Ne laser)& AF-&3F3 T Fig. 4t A7HFAA
719k 7| Zo A F 7|7 wiEE e EEolal

(b= ANAFAAN 71wre] 71 F Tl A &7}
FY9EE BEolth Fig 49 (b) 257 A7
A 7] U EEZE BRI -147‘] skl o}
Fig. 4(a)ellA] 719 & F&2 vlola2daE
o] gl ofF FFoE AT 5 AL (b)ollA
= vtelAzYAEe] v A A& olF = B

s
& o
_O|L
2

I mm- .
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