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Performance Test of Nafion Membrane Humidifier

for Proton Exchange Membrane Stack Fuel Cell
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Abstract

Proton Exchange Membrane Fuel Cell (PEMFC) has been continuously researched and developed. PEMFC
is suitable for using in an automobile. During PEMFC operation, it is necessary to appropriate control relative
humidity and temperature of fuel gas that feed into the stack cell. This research aims to analyze the effect of
external humidification system on the performance of PEMFC, comparing the Nafion Membrane Humidifier
(NMH: having geometry such like shell and tube without moving parts) with the Bottle Humidifier. The test

results of these humidifiers with 300-W stack fuel cell showed that the use of NMH could provide lower voltage
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and power production from the stack PEMFC, if increasing amount of current drawn to load. The maximum

electrical current is 20 A when the voltage varied from 10 — 20 V. Therefore, the use of nafion membrane

humidifier (NMH) with stack PEMFC, our result showed that it could achieve a curtain level of heating and

humidification of fuel gases but not sufficient. The design of humid gas exchange loop should be critical

developed for better enhancement of heat and humidity transfer to dry gas.
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