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Fuel Cells 
Cell Voltage, Internal Resistance and Fuel Cell Efficiencies
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SOFC Brennstoffzellenheizgerät
(Mögliche) Verschaltung der Komponenten

IWE
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Stackmodul

Staxera
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Entschwefelung

EBZ
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Reformer

EBZ
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Verdampfer / Befeuchter

EBZ
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Wärmetauscher

EBZ
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Wärmetauscher II

EBZ
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Restgasbrenner

EBZ
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Systemauslegung
Luftzufuhr

IWE

Verlustleistung:

Luftbedarf:
3 nlm pro Zelle, 270 slm für 3 Stacks
Annahme: Luft wird im Stack von 650 auf 850 °C erwärmt

dies benötigt eine Leistung von 1233 W (siehe rechts),
d.h., der Stack wird mit 1233 W Leistung gekühlt

Bedarf für Zellreaktion
90 Zellen a 24 A Stromäquivalent
→ 35.8 nlm
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Gebläse für (Kühl-) Luftzufuhr (State of the Art)

IWE, SKV-tec

Leistungs-/Energieaufwand Verdichter:
∆p = (1115 – 993) mbar = 122 mbar
270 slm = 16.2 m²/h (1013 mbar, 0°C)

Leistungsaufnahme: ~ 400 W

Leistungsabgabe (Volumenarbeit):

1-stufiger Seitenkanalverdichter
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SOFC-APU

Proc. of the 4th European SOFC Forum, European Fuel Cell Forum, S. 59 - 115, 2000
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SOFC-APU with Anode Tailgas Recycle
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SOFC APU
Delphi DPS 3000D

Delphi
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Delphi-APU
Nebenaggregate

Delphi

Hotbox

hot reformate desulfurizer
process air blower
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AVL SOFC APU

AVL
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Kyocera

Kyocera, Journal of Power Sources, Volume 193, Issue 1 2009, p 194

• “flattened tube” with ceramic IC

• contacting be flexible metal sheets

• integrated sealing

• integrated afterburner
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Ceramic Fuel Cells Limited (CFCL)

CFCL

• planar Stack

• ASC´s with solid metallic interconnects (no cassette design)

• glas sealant

• available as Gennex Fuel Cell Module 

• BlueGen µCHP system with 60% el. efficiency

1) Stack
2) BoP (steam generator, 

burner, heat exchangers)
3) Insulation
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Ceres Power

Ceres Power

• MSC with CGO-electrolyte

• operating temperature 500 ... 620 °C

• CGO-electrolyte limits operating 
temperature range

cell data:
power at 0.75V/cell/W: >12 570°C/ 56%H2/44% N2 fuel
galvanostatic degradation rate/ %/kh: <0.5 570°C/60% fuel utilization/10A load
number of controlled thermal cycles
without degradation above noise: >200 100-610°C
Number of Emergency stops with 
<5% performance degradation: >60 100-610°C with REDOX cycle

1 metal sheet substrate
2 laser cutted holes
3 anode
4 electrolyte
5 cathode
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SOFCpower

SOFCPower

• planar stack, 

• ASC´s with metallic interconnects

• cassette design, coflow

• cells, stacks hotboxes are available

Stackbox

HoTbox™ 
•all high temperature components integrated
•complete high temperature solution for 
SOFC system developers

•SOFC stack up to 1000 W
•heat exchanger
•CPOx reformer (natural gas)
•high temperature insulation
•electric heater for start-up
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Versa Power Systems / FuelCell Energy

ECS-transactions Vol. 57, No. 1 (SOFC XIII

Versa Power Systems, Ltd., 4852 52nd Street SE, Calgary, AB, Canada T2B 3R2
FuelCell Energy, Inc., 3 Great Pasture Road, Danbury, CT, United States 06813
http://www.fuelcellenergy.com/advanced-technologies/solid-oxide-fuel-cells/

15 kW Stack 60 kW Modul

• modules for large power plants (DOE funding)

• fuel: natural gas, coal gas (CCS)

• internally-manifolded ferritic stainless steel 
interconnects 

• cross flow configuration 

• compressible ceramic gasket seals

• not designed for APU applications
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NexTech Materials

Nextech

• cell type: ESC with honeycomb 
structure

• thin anode (high redox stability)

1 kW @ 0.78V, 70% f.u. 
(H2/air, 800 °C)
• ~ 14 kh long term test (air/H2)
• 500h operation with 50 ppm H2S 
• (ATR-reformate, 800°C, 0.73 V, 

0.2 A/cm², 65% f.u.)
• 3 thermal cycles
• 10 redox cycles

• originally developed for military 
applications

• high sulfur tolerance (50 ppm)

• cycling possible


