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Uniform 0.4mg/cm^2 Pt on Cathode Non-Woven (LTN)  

and Woven (LTW) Comparison Polarisation curves 
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MULTIPLE GDL T YPES (PAPER, WOVEN, NON-WOVEN) 

POROSIT Y AND PEAK POWER PERFORMANCE 



EMPIRICAL LINEAR MODEL  

(WMAX AND GDL RELATIONSHIP) 



FLUORESCENT DOPING OF PT AND INK 

DISTRIBUTION 

 



MODELLED VS ACTUAL PT DISTRIBUTION IN 

LAYERED CATALYSTS 
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INITIAL DUEL LAYER RESULTS AND MASS 

LIMITING ISSUES 
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Modelling work 

 
By Jiayi Gu 



 To reveal the distributed characteristics of PEM fuel cells.  

 1-D fuel cell  model discretised along the gas channel.  

 Single serpentine gas channel.  

 Thermal connections: internal + external.  

MODELLING PHILOSOPHY 



 Open cathode + dead-ended anode 

 Cooling is provided by cathode air flow.  

NODAL THERMAL PROPERTIES 



 Through-membrane water  transport :  Electro -osmotic  drag and Back-

dif fusion. 

WATER MANAGEMENT 
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Cathode

Anode

[Left] Extreme case: Fully humidified 

anode and dry cathode input. 

[Above] Species variations at 0.8A/cm2. 

[Above] Nodal humidity 

variations at different loads. 



LOCAL MEMBRANE CONDUCTIVITY 

[Left] Local conductivity is a function 

of membrane water content. 

[Right] Through-membrane conductivity 

is lower at anode surface and higher at 

cathode surface. 



Carbon-monoxide Poisoning 

DEGRADATION 1 

0 1000 2000 3000 4000 5000 6000 7000 8000
0

0.2

0.4

0.6

0.8

1

Time[s]

A
n

o
d

e
 C

a
ta

ly
s

t 
C

o
v

e
ra

g
e

 

 

CO at i = 0.5

H2 at i = 0.5

CO at i = 1.0

H2 at i = 1.0
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i = 0.5

i = 1.0

•The adsorption, desorption and electro-

oxidation of hydrogen and CO on the catalyst 

surface are described by a 6-reaction set2. 

•The rate of change of coverage by hydrogen 

and CO is calculated by a set of kinetic 

equations in the of the Butler-Volmer 

equation. 



 N2 permeability in water is up to two magnitude higher than in 

Nafion. 

DEGRADATION 2 
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