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Liquid water transport behaviors in micro PEMFC gas channels

with rough gas diffusion layer surface

CHEN Li, LUAN Huibao, TAO Wenquan
(School o f Energy&. Power Engineering » Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China)

Abstract: This paper aims at investigating the effect of the rough gas diffusion layer (GDL) on liquid
water transport behaviors in gas channels (GCs) employing the volume of fluid (VOF) in the commercial
CFD package, FLUENT 6. 3. 26. It is found that the liquid water on the hydrophilic rough GDL tends to
spread along the corner and presents as a water film with the concave surface, with many holes in the GDL
covered by the liquid water, whereas the liquid water on hydrophobic rough GDL presents as the water
droplet which covers less holes and can be easily drained out of the GC, indicating that a hydrophobic GDL
surface is desirable in PEMFCs. Simulations then focus on investigating the effects of the rough
hydrophobic GDL on the liquid water transport behaviors in GCs. The simulation results show that the
droplet is inclined to form the Cassie droplet on the rough GDL surface. The water droplet is easier to be
drained out of the GC with the rough GDL surface. The water coverage ratio for the cases with the rough
GDL surfaces is lower than that with the smooth GDL surface. The higher the roughness is, the less the
GDL surface is covered by water. The pressure drop in the GCs increases with the increase of GDL surface

roughness.
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Table 1 Simulation cases in present paper

Case Li/pm Si/pm S;/pm rGDL Contact angle

1 200 20 20 10 45°, 125°, 145°

2 200 20 40 6.67 125°, 145°

3 200 20 60 5 125°, 145°

4 200 20 80 4 125°, 145°

5 200 0 0 0 125°, 145°
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Fig. 4 Liquid water distribution in GC of case 1 with

hydrophilic GDL at t=4. 85 ms, contact angle

between water and GDL as 45°

000000000 000000
g 0.0002 000000000 0EmO00
N BrcocoocooooEEC o0
i raraMm H mrr
| Wy O W IS R U S I R R LJ l.J | B |
MmO
| L [y S [ PO I R N A YN QG R G { M} LJ | |
0
1 1 1 1 1 1
0 00002 0.0004 00006 _ 0.0008 _ 0.0010
X/m

(b) distribution on GDL surface

K5 T8l 1 FARERARK GDL £ GC #1950 fi

Fig. 5

Liquid water distribution in GC of case 1 with

hydrophobic GDL at t=1. 5ms. contact angle

between water and GDL as 145°
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surface as function of water droplet size
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