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2. Single-Chamber Solid Oxide Fuel Cells 

et al.



Energies 2010 3 59

Figure 1.
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Table 1. 

Advantages Challenges 
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3. Origins of SC-SOFCs 

3.1. Early works on single-chamber fuel cells 

et al.

et al.

et al.
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3.2. Dyer’s room-temperature single-chamber fuel cell 

Figure 2. 
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etc.

3.3. Development of SC-SOFCs 

et al.
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4. Single-Chamber Operation  

4.1. Background on SOFCs 
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4.2. Working principles of SC-SOFCs 
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Figure 3. 

et al.
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4.3. Fuel-air mixtures 

et al.
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et al.

et al.
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4.4. Electrode selectivity and catalytic activity 
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et al.
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4.5. Fuel utilization and fuel cell efficiency 
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4.6. Heat production 

et al.

et al.

et al.
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4.7. Testing chamber design 

4.8. Current collection 
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4.9. Flammability and explosion limits of methane-air mixtures 
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5. Development of SC-SOFCs 
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Figure 6. 

5.1. Planar electrolyte-supported SC-SOFCs 

et al. 

et al. R

et al.
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Cathode materials
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Table 2.

Reference Year Electrolyte Electrolyte 
thickness (mm) Anode Cathode Gas 

mixture 
Tfurnace  
( °C) 

OCV 
(V) 

Pmax 
(mW·cm−2) 
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R

R
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Table 2. Cont.
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Reference Year Electrolyte Electrolyte 
thickness (mm) Anode Cathode Gas 

mixture 
Tfurnace 
 ( °C) 

OCV 
(V) 

Pmax 
(mW·cm−2) 

R

R

R

R

R

R

R

R

R

R

R



Energies 2010 3 88

Table 2. Cont.

Reference Year Electrolyte Electrolyte 
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5.2. Planar anode-supported SC-SOFCs 

et al.
et al.

Anode materials 

et al.
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et al.
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Cathode materials 
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Electrolyte materials 

et al.

etc.

R
et al.

R
R

R R



Energies 2010 3 93

R
R

et al.

R



Energies 2010 3 94

et al.

et al.

et al.

In-situ

In-situ



Energies 2010 3 95

Ex-situ

Ex-situ
et al.

in-situ
in-situ

ex- in-situ

R
R

R

at al
R

et al.



Energies 2010 3 96

et al.

5.3. Fully porous SC-SOFCs 
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Table 3.

Reference Year Electrolyte Electrolyte 
thickness ( m) Anode Cathode Gas mixture Tfurnace
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Table 3. Cont.
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Figure 7. 

et al.
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et al.

et al. et al.

R

5.4. SC-SOFCs with coplanar electrodes 
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Figure 8. 
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et al.
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5.5. Micro-tubular SC-SOFCs and other cell configurations 

et al.
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Table 4.

Ref. Year Fabrication 
technique 

Gap size d
(mm) 

Electrode 
width w 

(mm) 
Electrolyte Anode Cathode Tfurnace

( °C) 
Gas 

mixture 
OCV 
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Pmax or Imax  
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Table 4. Cont.
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Table 5.

Ref. Year Fabrication 
technique 

Gap size 
d (mm) 

Electrode 
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6. Modeling of SC-SOFCs 

6.1. Simulation of planar anode-supported SC-SOFCs 

et al.

R R
R

et al.
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6.2. Numerical study of reaction mechanisms in SC-SOFCs 

et al.

6.3. Efficiency calculations for SC-SOFCs 

et al.
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6.4. Performance modeling of planar electrolyte-supported SC-SOFCs 

et al.

et al.

6.5. Thermodynamic considerations of SC-SOFCs 

R

Figure 10. 
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et al.
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Figure 11. 
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6.6. Performance studies of SC-SOFCs with coplanar electrodes 

et al.

et al.
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7. Applications 
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7.1. Microsystems and portable power applications 

et al.

et al.
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7.2. Energy harvesting applications 

7.3. Sensor applications 

et al.

et al.

7.4. System design for practical applications 
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8. Summary 

et al.
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