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ABSTRACT

In this study, the structural analysis was performed to optimize the membrane humidifier with hollow
fiber membrane for polymer electrolyte membrane fuel cell system. The main design factors were considered
by evaluating the humidifying performance according to various structural parameters such as packing density
and length. The effects of operation conditions of membrane humidifier were also elucidated experimentally.
Results imply that there are optimum points for the packing density and length of humidifier. It was also
found that among operation conditions, relative humidity of wet exhaust gas and temperature of dry inlet
gas have major effects on the humidifying performance.

KEY WORDS : PEMFC(aL#4}4 31 9571 4]), Membrane humidifier(®}7}<571), Gas-to-gas(”7] #-714),
Hollow fiber(53AF), Packing density(F %] &)
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Table 1 Classification of membrane humidifier for PEMFC

°|
=

Status of moisture source

Gas-to-gas / Water-to-gas

Geometry of membrane

Hollow fiber membrane / Flat membrane

Moisture flow direction

Outside-in flow / Inside-out flow
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Fig. 1 Schematic diagram of the membrane humidifier and key
factors affecting its performances.
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Table 2 Parameters affecting the gas-to-gas membrane humidifier
performances

Operational parameters
Air flow rate (Q), Temperature (T), Relative humidity (RH)
Structural parameters

Packing density (PD), Dimension of hollow fiber (Dim),
Aspect ratio of humidifier (L/D), Membrane area (Am)

KCRP  WD14.1lmm 5.0kv x300 100um

(®

Fig. 2 FESEM image of hollow fiber membrane; (a) cross-
section [x 300], (b) inner skin layer [x 20,000].
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Table 3 Test conditions regarding design and operation parameters
in gas-to-gas membrane humidifier

Design Parameters Conditions

Packing density (PD), [%] 30, 40, 50
Length (L), [mm] 50, 75, 100
Operation Parameters Conditions
Temperature at tube side (T1), [TC] 30, 50, 70
RH at shell side (RH3), [%] 50, 70, 90
Flow rate (Q1), [L/min] 50, 75, 100
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Fig. 3 Humidifying performance with the packing density.
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Fig. 6 Humidifying performance with the temperature of tube
side air.
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