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Outline

• Target of the work
• Analysis  (Assumptions, process description, a PEMFC)
• Exergy analysis
• Energy sustainability indicators



Objective

• Investigating the exergetic, environmental and
sustainability aspects of a fuell cell.



General Information





• Proton Exchange Membrane fuel cell is under steady-state conditions,
• Flow of reactants is steady, incompressible and laminar,
• The product water is in liquid phase,
• All gases are ideal gases, 
• Kinetic and potential exergies are neglected,
• Chemical exergy values are taken from literature (Gaggioli and Petit, 1997),
• Cell temperature is taken as 323 K according to the PEM fuel cell operating conditions,
• Cell pressure is taken as 3 atm,
• Values of membrane thickness is selected as 0.016 cm,
• Current densities are 0.05-2.0 A/cm2 with 0.05 A/cm2 intervals,   
• Dead state pressure is 1 atm and dead state temperature is 298.15 K,
• Heat loss ratio (rHL) is taken as 20 %. According to Cownden et al. (2001), it is emphasized 

that 20% of total heat generated by the fuel cell is lost via convection and radiation from the 
fuel cell,

• The mass flow rate of the water used to humidify the oxygen and hydrogen streams is 
negligible. This simplification will have only negligible effects on the exergy analysis results 
presented subsequently because the flow rate of humidification water is small and it is at 
near-environmental conditions (implying its specific exergy is small) (Cownden et al., 2001; 
Dincer, 2002a).

• Analysis
• Assumptions























Environmental and Sustainability Aspects











































Thank you. Have an exergetic day.

Should you wanna improve your exergetic 
efficiency, please follow this course by paying 

more attention! 


