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Abstract: In this study, water distribution inside a proton exchange membrane fuel cell (PEMFC) was measured
experimentally. Water distribution is non-uniform because of vigorous chemical reaction and mass transport and has
been difficult to measure experimentally. Therefore, much research relied on indirect measuring methods or numerical
simulations. In this study, several mini temperature-humidity sensors were installed at the channel for measuring
temperature and humidity of the flowing gas throughout the channel. Only one of two electrode channels was
humidified externally, and the humidity distribution on the other side was measured, enabling the observation of water
transport characteristics under various conditions. Diffusion through the membrane became more vigorous as the
temperature of the humidifier rose, but at high current density, electro-osmotic drag became more effective than
diffusion.
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Fig. 1 Flow-field design employed in the experiment.
Humidity sensors are located at five points on a

flow path
Flow-field plate End plate
(graphite) (Aluminum)

T~

Sensing part

= 11————- Flow-field plate
(graphite)

T

|

|

! |I"| |"‘|'
fu
dhE
R
| -

End plate
(Aluminum)

(b)

Fig. 2 Cross-section of the installed sensor from (a) side
view and (b) frontal view. Space around the sensor
is filled with sealant in order to prevent leakage of
gas
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Table 1 Specification of the humidity and temperature
sensor provided by manufacturer
Parameter Value (Hum./Temp.)
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Fig. 3 Temperature and humidity measured by the sensors
according to the wvariation of temperature of
humidifier of test station
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Fig. 4 Humidity distribution at the anode of a PEMFC
externally humidified only on the cathode side
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Fig. 5 Humidity distribution at the cathode of a
PEMFC externally humidified only on the
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