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Types of fuetell

Fuel cellsenergy conversion device that converts ttieemical energyf a fuel gas directly to
electrical energyandheat without the need for direct combustion as an intermediate step

unconverted combustion Load
and reaction gasses |_
- Cco, _ ‘
Hzo\L SOFC Nitrogen,
900-1000 °C CO——> T unconverted
H—> {o)
CO,y 2 I oxygen
L A — MCFC
600-650 °C cCO——» *_2_
o -
H,0 A AFC
= e tifp—
60-120°C H > T
I
160 - 220 °C i Eahe
20-120°C 2 Ht
160-220 °C PEMFC
20-120°C Hy—— e )
H Nitrogen,
Fuel = unconverted
Electrolyte oxygen
Anode Cathode

SOFC Solid Oxide Fué&lells
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MCFS Molten carbonate fuetell
PAFC Phosphoric Acid Fu@ells

PEMFG Proton Exchange Membrane Fuel Cell



FuelCell vsElectrolysis
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20 kW system 24 stack SOHWt box
(2010-2013)

A Co-production of electricity and hydrogen
A >80 % efficiency

A CO, ready for storage

A 24 stack SOFC hot box



CHEORC: SORa&h Natural Gas + C@apture
(2017)

Advantages of hybrid concept:
50% weight reduction due to integration of the PElstem
Highly efficient reformation of natural gas utilizing excess heat fronSQ&C

Includingan oxygen pump before the afterburnérenceperforming the combustion in pure oxygen, the
exhaust only consists of steam a@@®2(captured)



