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Novel Materials for PEM Fuel Cells 
Suresh Advani

Novel metallic GDLTungsten Monocarbide catalystNovel composite membranes Design of flow channels using genetic algorithms 
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Durability Studies by 

Accelerated Stress Testing

ÅHumidity cycling

ÅTemperature cycling

ÅFreeze/thaw cycling of 

Nafion/MWCNT membrane
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Mechanics of Fuel Cell Membranes 
Experimental Materials Characterization
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Numerical in-situ models

And Results

Nano-structural models

Michael Santare



UD Fuel Cell Hybrid Bus Program (2005-present)

Bus 1

Bus 2

Bus # Size Stack Batteries Operation

1 22-ft 20 kW Ni-Cad 2007

2 22-ft 40 kW Ni-Cad 2009

3 40-ft 60 kW Li-Ti 2014*

4 40-ft 80 kW Li-Ti 2014*

*Expected delivery

Cell voltage monitoring is an 

important diagnostic tool for fuel 

cell stacks and battery systems
Patent pending

Variable-area Ejector for 

Hydrogen Recirculation:

ÅSimple PI pressure feedback 

control system

ÅNo moving parts

ÅVery low power consumption


