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Velocity Profiles

Flow over trapezoidal roughness element
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Pressure Drop
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Concept of Electric Double Layer (EDL)

A Stern layer
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Velocity Profiles
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At straight portion (Section AA)

At bend (Section BB)

Flow profile for R.=120 pm, Re=0.1, {,=40 mV, and A=0.1 um
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Porous Transport Layer
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Velocity profile in section Y-Y for Re = 0.45, ¢ =0.4,and K= 1011 m2
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Variation of Friction factor with Re =0.45for¢=0.4 and K= 1011 m2
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Pressure Drop
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Variation of Pressure Drop with permeability for Re = 0.045, R,.=300 pm, and ¢ = 0.4
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Velocity Profiles
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Variable Zeta Potential
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Micro-Fabrication

Surface Roughness
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Concluding Remarks

Convective transport is critical for the design of micro-
Fuel Cells

Certain multi-physics need to be tackled which are
characteristics of micro-Fuel Cells

Surface roughness in the flow field is directly related to
the pressure drop

Electrokinetic effects are predominant

Permeabillity of porous transport layer effects the flow
distribution

Flow control can be achieved using applied potentials
Non-intrusive flow measurement is needed
Micro-fabrication with newer materials is explored
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