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Lutz, A. E., Larson, R. S., and Keller, J. O.,
Thermodynamics comparison of fuel cells to Carnot cycle.
Int. J. of Hydrogen Energy 27 (2002) 1103-1111.

“fuel cells are not limited by the Carnot efficiency”, 
sometimes with the added comment, “because a fuel cell 
is not a heat engine”. While the latter is true, the former 
is a myth. Fuel cells and heat engines are both constrained
by the same maximum efficiency.
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The maximum temperature for which the reaction will proceed is 
where the change in Gibbs free energy is zero.

if it were possible in the limiting case to carry out the combustion
process in a controlled, reversible manner (which is impossible),
then the change in Gibbs free energy is zero.
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genS∆
can be calculated from the definition of irreversibility of the 
process, i.e. the difference between the amount of available 
work of the fuel and oxidant at the environment temperature 
and the combustion products at the adiabatic flame temperature.

, , 0rev fuel oxidants rev combustion products genI W W T S− −= − = ∆
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