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Abstract: The efficiency and lifetime of a polymer electrolyte membrane fuel cell (PEMFC) system is
critically affected by the humidity of the incoming gas, which should be maintained properly under normal
operating conditions. Typically, the incoming gas of a fuel cell is humidified by an external humidifier, but
few studies have reported on the device characteristics. In this study, a laboratory-scale planar membrane
humidifier is designed to investigate the characteristics of water transport through a hydrophilic membrane.
The planar membrane humidifier is immersed in a constant temperature bath to isolate the humidifier from
the effect of temperature variations. The mass transfer capability of the hydrophilic membrane is first
examined under isothermal conditions. Then, the mass transfer capability is investigated under various
conditions. The results show that water transport in the hydrophilic membrane is significantly affected by the
flow rate, operating temperature, operating pressure, and flow arrangement.
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Table 1 Parameters used in the experiment

Parameter Size Unit

Channel width 1 mm
Channel depth 1 mm
Length of channel 200 mm
Number of channel 10 EA
Effective area of membrane 2000 mm’
Operating pressure 1.0, 1.5, 2.0 bar
Operating temperature 40, 60 °’C

Type of membrane

Nafion® 115

Thickness of membrane

0.127

‘ mm

Valve
: Constant
L--J temperature bath .
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