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Freezing of Micro-size Water Droplet on Micro Porous Surface
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ABSTRACT: Gas diffusion layer(GDL) in PEMFC performs the discharge of water vapor

smoothly. When GDL is revealed to cold environment, the freezing of the water droplet or water

net in GDL occurs. The purpose of this work is to observe the cooling and freezing behavior of

the water droplet which meets to the microporous surface and air under the various low

temperature conditions. GDL was coated with waterproof material, which has three types of coating

rate, 0, 40 and 60%. Water droplets in series of sizes on GDL were supercooled, frozen and

crystalized orderly by circulating low temperature brine. The process of cooling was investigated

with the temperature and the snapshot of the water droplet.

Key words: Supercooing(#87}), Gas Diffusion Layer(GDL, 7}~ 84+%), Freezing(54),
PEMFC( A8 A A5 7A])
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Table 1 Experimental condition

PTFE Coating Droplet size
Toray (Wet Proofing) (uL)

TGP-H 0 wt% 6(x5Point)
060 ) 40 wt% 15(x2Point)
(6x5 cm”) 60 wt% 30(x1Point)

40 RH%
(in test section)

Relative
humidity

Table 2 Thermal properties of GDL<9)

Properties Unit TCP-H-060
Thickness mm 0.19
Bulk density g/cm3 0.44
Porosity % 78
Surface roughness um 8

mL mm/
(cm’ - hr - mmAq) 1900

Gas permeability

Electircal resistivity
—-through plane m& - cm 80
-in plane m& - cm 5.8
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Fig. 2 Time history of the temperature of
water droplet.
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Fig. 3 Water droplet cooling and freezing.
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