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Cross flow in the parallel flow field

- Channel A Channel B

Case 1 Inlet velocity=0.1 m/s  Inlet velocity=0.1 m/s

Case2  Inlet velocity=4.0 m/s Inlet velocity=4.0m/s
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Fig: (a) Pressure (Pa)distribution in the middle cross-section of the channel (b) velocity (m s™') Fig: Oxygen Mass fraction distribution in the channel and GDL at the middle cross section of

distribution in the xy —plane for case 3 the channel

The effect of cross flow on current density
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Channel deformation in assembly

Oxygen concentration was
used as 0.8%

Case 3 Current density (A/m? )
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— Fig: Current density (A/m?) distribution i e for different cases — Ref. Laboratory of energy conver.

system, Hokkaido University
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Small droplets in a hydrophobic carbon paper GDL
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FY. Zhang, et al, Journal of The Electrochemical Society,
15: A225-A232,2006 -
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8 = 70° (Hydrophilic Sepa.)

(dLX: BERS 2005)

/L —2FREETiE: 1 mm x 0.5 mm, 404xx 204xx 1204x , Re = 25

65 = 120° (Hydrophobic Sepa.)
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Water management in GDL & Channel

Water transport in GDL micro-structure

(2D model)

Separator wall

Catalyst layer

Hydrophobic condition in separator wall

Catalyst layer

(3D model)

liquid water
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A sample of 2D micro channel by MEMS
(block and channel sizes are 15um)

(Water saturation rate)

A sample of flow visualization by
2D micro channel

__Liquid occupied volume

Total pore volume

Kinoshita H., 2008
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Hydrophobic solid surface
(e.g. carbon paper)
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Liquid water

Water vapor

P=(p—P)= o‘cos(ﬁ(%j‘/zj(s)

Traditional Cubic function

J(s)=1.417s—2.12 5>+ 1.263
R

Statistical analysis formulation
1()= [ Pls,.5.5)ds

B-function model
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1D/2D Analysis of

Analysis of GDL with

‘ saturation, s, in GDL

channel
S

separator

catalyst

Tvy=1

K=8.99x10"12 m2, £=0.78, 6=80°,
6=0.0725 N/m, I=1.0A/cm?, T=353K,

—— 1D analytical solution
—G 2D mumerical simulation
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Liquid water saturation.

Micro Porous Layer (MPL)
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