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Energy transformation in an SOFC

Solid Oxide Fuel 
Cell (SOFC)

ΔН

Electrical energy
 W

Chemical energy of 
fuel

 
ΔН

W

Heat Energy        
Q

Q

Kinds of energy

II H2

 

Forum, Moscow 22-23 April 2008



SOFC efficiency
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Relationship between the main SOFC parameters
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Processes in the SOFC
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Processes in the SOFC



Primary fuel AirExhaust

SOFC system

Afterburner

Heat exchanger

А КSOFC

Syngas

Fuel 
processor

SOFC system fed by a hydrocarbon fuel
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Primary fuel AirExhaust

Flow diagram of the SOFC system

Afterburner

А КSOFC

Syngas

Fuel 
processor

Reforming of fuel in the fuel processor by an exhaust anode gas

WQ High efficiency due to high fuel 
utilization and

operating temperature of the SOFC 
stacks must be higher than that of 
the fuel processor 

Advantages:

Disadvantage:

Heat exchanger

due to utilization of heat produced 
by SOFC stacks for providing 
operating regime of the fuel 
processor
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EMF distribution along the SOFC
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Hydrogen-air SOFC system
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Numbers on the curves are recirculation numbers
 

(a ratio of hydrogen flow in the 
hydrogen loop to the hydrogen flow at the system inlet); solid lines correspond to 
a stack; dashed lines correspond to a single cell)

900 K
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Dependence of the average EMF, cell voltage and efficiency 
on the recirculation number for various temperatures (LHV)
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In the modern SOFCs,
 

the 
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density

 
0,5 –

 
0,8 А/cm2.
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Dependence of the average EMF, cell voltage and efficiency 
on the recirculation number for various temperatures (HHV)



SOFC has high efficiency when operating with natural gas: > 60% at    
Pr

 

= 0.7 and 7500С, that is visibly higher than that of other known types 
of electrical generators of low power.

 
It is problematic to lessen its 

operating temperature because of difficulties with low temperature 
operation of the fuel processor

Conclusion

Efficiency of hydrogen-air SOFC having a loop for hydrogen recirculation can 
exceed 65% at a specific power of 0.5 W/cm2. There are no limitations for the 
operating temperature reduction for this type of SOFC.
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