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Abstract 
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200 words) 

Cost, performance and durability are the main technical challenges before the large-scale 
commercialization of proton exchange membrane fuel cell (PEMFC). For the aspect of 
performance and durability, water, heat, and energy management are commonly 
considered as important factors. The management becomes even more complicated when 
it comes to PEMFC systems since various auxiliary subsystems need to be monitored 
simultaneously. Therefore, it is of great importance to comprehensively understand the 
interaction inside the complicated energy system. To investigate the coupled heat and 
mass transfer processes, a comprehensive dynamic system model is developed, including a 
stack sub-model and various auxiliary sub-models such as membrane humidifier, hydrogen 
pump, air compressor, and radiator. All sub-models have been rigorously validated against 
experimental data to guarantee the system model reliability. The mutual effects among 
stack and associated subsystems are investigated, focusing on the overall water utilization 
and thermal management. To further study transient responses and corresponding energy 
management for hybrid power systems, electrochemical thermally coupled Li-ion battery 
sub-model, DC/DC converter sub-model, and vehicle dynamics sub-model are integrated 
with the system model. Rule-based energy management strategies under China standard 
operating conditions for light vehicles are studied. 
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