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CD-adapco is the world's largest independent CFD-
focused provider of engineering simulation software,
support and services. We have over 30 years of
experience in delivering industrial strength engineering
simulation. The scope of our activities extends well
beyond software development to encompass a wide
range of CAE engineering services in both CFD and FEA.

CD-adapco's principal aim is "Engineering Success." We CD-adapco's principal aim is "Engineering Success." We 
aim to help our customers to succeed through the 
application of engineering simulation, driving innovation in 
their products AND reducing the engineering time and 
cost associated with bringing those products to market.
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Numerical Technique Numerical Technique –– CFD     CFD     
Computational Continuum Mechanics method Computational Continuum Mechanics method –– StarCDStarCD 4.164.16
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Flows of two (or more) fluids are often encountered
in both engineering and environmental problems. If
the fluids within the flow domain are immiscible
with each other, distinct interfaces form between
them. Such flows are usually called free- surface
flows. The characteristic length scale and theflows. The characteristic length scale and the
shape of the interface change with the flow
conditions.

Advantage:

• The geometry can be direct transferred from CAD 
drawing or 3D image.

• Each fiber inside GDL model can be defined the 
properties individually.

• Condensation and evaporation can be introduced into 
the model.
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Carbon paper GDLCarbon cloth GDL
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• 
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Case 1: Liquid water was push with pressure at selected location
Region 1: Pressure inlet

��

Analysis SetupAnalysis Setup
Case 2: Water transport due to electrochemical reaction 

at Iavg = 0.6 A/cm2

Region 1: No-Slip Wall BC
H2O Flux = 0.00056 kg/s-m2

� � �����K�&�.���'�8#C�&� �Initial Conditions: YH20 = 0, YO2 = 1
Inlet Areas:

� 5��%.G����� &9�� �

�95��G.������ &9� �

	�
��+���
#����
�L & 5�L� A*����,���+
5�L & �H�L��A*����,�!�+�

��9

*

Region 2: Pressure BC
P = 1 atm
Zero Gradient Scalar Switch

Regions 11-19: Wall BC

Region 3: Symplane 
(4 sides)

���

�� 

MAT 1: O2
Scalar 1 = H20_l, Density = 998 kg/m3

Scalar 2 = O2, Density = 1.3 kg/m3

�
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Cloth Fibers
49% Porosity

40o, 90°, 150 o Contact Angle 

Cloth Fibers
70% Porosity

40o, 90°, 150 o Contact Angle 
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Cloth GDL Cloth GDL ModelsModels

Cloth Fibers
49% Porosity

90� Contact Angle 
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Cloth Paper GDL
70% Porosity

40o, 90°, and 150 o Contact Angle 
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Water transport due to electrochemical 
reaction  at I = 0.6 A/cm2

�'

H2O Flux = 0.00056 kg/s-m2

� � �����K�&�.���'�8#C�&� �

reaction  at Iavg = 0.6 A/cm2

H2O Flux = 0.00056 kg/s-m2

� � �����K�&�.���'�8#C�&� �

Porosity = 49% and 70%
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