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Abstract: The humidifying supply gas is important in terms of the performance efficiency and membrane life
improvement of a PEM fuel cell. A planar membrane humidifier is classified as a cross-flow and
counter-flow type depending on the flow direction, and heat and mass transfer occur between the plate and
the membrane. In this study, the changes in heat and mass transfer for various inlet temperatures and flow
rates are compared according to the flow direction by using the sensible and latent &NTU method. The
obtained results indicate that the counter flow shows higher heat and mass transfer performance than the
cross flow at a low flow rate, and the difference in performance decreases as the flow rate increases.
Furthermore, changes in the mass transfer performance decrease considerably with a nonlinear increase in the
inlet temperature, and variations of the heat transfer performance are small.
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Fig. 2 Result of Nusselt number according to
increasing Reynolds number in laminar
and turbulent model
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Table 1 Reference condition for simulation

Channel 25 Area | 0.00038 m’
number
Channel Channel
hight 0.6 mm length H5 mm
Channel | 335 'y | Rib width | 1.15 mm
width : '
Dry air Wet air
hurnidity 20 % humidity 80 %
DI'y air 25 °C Wet air 75 oC
temperature temperature

Wet air/

<— Membrane

<— Plate

<— Channel

(b) Counter flow
Fig. 3 The types of planar humidifier
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