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Numerical Analysis on Anode Supported Solid Oxide Fuel Cell
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A one dimensional simulation model of anode supported tubular solid oxide fuel cell is developed. Simulation result is
compared with the experimental data of SOFC with different anode pore structures. Current voltage and AC
impedance characteristics are compared with the experimental result. The effects of pore structures on ohmic,
activataion, and concentration overpotentials are investigated. The pore size and porosity affect anode resistance, gas
diffusivity, reaction overpotentials. Addition of pore former increases ohmic overpotentials, which can be attributed to

the decrease of the TPB length.
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Table.1 Cell specification
Cell Number 12]3]4]s
Diameter of pore-former [um] - 1.5 3.0
Additive amount of pore former (wt.%) - 9 11719 (17

Porosity after sintering & reduction (%) |24.5|32.1(41.8|38.9(47.3

Median pore diameter [um] 0.3710.77{0.88{0.99|1.27
resistivity [Q cm] X10*@750°C 0.4310.76(1.69(0.95|2.37
Tortuosity factor 56140(24(26]23
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Fig.3 Dimensionless current and temperature distribution

Fig4  Overpotential comparison between experiment and calculation
(I=0.1[A])

Table2 Pre-expornential factor

Cell Number 1 2 3 4 5
SO B8 K] - [10° Afm?] 60 |45 |05 |20 |05
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Fig.5 Current-voltage characteristics of target cells

5 1ZERRE R L S 2 L— a3 U b E b BV Bl AR
T 1, 2 IS LTS S 2 b— g R L RS R B LT
B 3,4,5 \ZOWTIERIRERTR,  KRAETUE CIIERENRE .

4. EBE

T 3, 4, 5 IERIGHERF /NS, ZIEAERIR =
REBEDO LEEEEBEZOND. EHEKERILTO-AEN
RKEVD, ZHILELFNIC L D REHB D )L 7 TR O 1
MUS O\ & LT, RKISH A N Thr AR =M
WZERENC B LET, A AV AR B REETS Z &
T, AT OF =B RELI RoBTE BN,
IO LD ICEAFOBIMZI=MAmORA, XI5 2Tk
EHBTLILEEILN, INHOEBIZOVTIIAE,
PREHBN IS O BRI Lo THER T 5 TP ETH D
5. #&8

PRAEHT S RF SOFC D —
PLTF OfEm & 157z,

HDBROBERIHEWVIEEARSKEL 2 5.

WEAFEHED K E S TMEN L VT ETEE(CHE

B D RISHERF /NS0,

ﬁ%?L%U?QbDE%ﬁ§ééb\%%é§, B DA — iz X

DA — MHEENERTH Z ERHERIEND.
BEIER

[IEHES, & 12 FE)) = RF =8 o RND U LG
SCEE, 2007, pp. 287-290.

[2] Suzuki, M. et al., ASME Paper, 2006-FC-97112.

[3] Froning, et al., ECS transactions,vol.7 No.1 SOFC-X part 2, 2007, pp.
1831-1840.

WIREF VI 2 b—2a VEIT,

D R

[No07-1]  HAMSHFA

22 2007 FLEFIRRESEGRSUE  (3) [2007-9~ 12, MKHTH]
44-



