
PEM fuel cells are excellent candidates for transportation applications due to their high efficiencies.  
PEM fuel cell Balance of Plant (BOP) components, such as air, thermal, and water management 
sub-systems, can have a significant effect on the overall system performance, but have traditionally 
not been addressed in research and development efforts.  Recognizing this, the U.S. Department of 
Energy and Honeywell International Inc. are funding an effort that emphasizes the integration and 
optimization of air, thermal and water management sub-systems.  This effort is one of the major 
elements to assist the fuel cell system developers and original equipment manufacturers to achieve 
the goal of an affordable and efficient power system for transportation applications. 
 
Past work consisted of: 
• Analysis, design, and fabrication of a motor driven turbocompressor. 
• A systematic trade study to select the most promising water and thermal management systems 

from five different concepts (absorbent wheel humidifier, gas to gas membrane humidifier, 
porous metal foam humidifier, cathode recycle compressor, and water injection pump.) 

 
This presentation will discuss progress made in the research and development of air, water and 
thermal management sub-systems for PEM fuel cell systems in transportation applications.  More 
specifically, the presentation will discuss:  
• Progress of the motor driven turbocompressor design and testing 
• Progress of the humidification component selection and testing 
• Progress of the thermal management component preliminary design 
 
The programs consist of: 
• The analysis, design, fabrication and testing of a compact motor driven turbocompressor 

operating on foil air bearings to provide contamination free compressed air to the fuel cell 
stack while recovering energy from the exhaust streams to improve system efficiency. 

• The analysis, design, fabrication and testing of selected water and thermal management 
systems and components to improve system efficiency and reduce packaging size. 
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