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Abstract : Effect of interconnect structure on the cell performance in anode-supported tubular solid oxide fuel
cell (SOFC) has been investigated in this study, employing the Fluent CFD solver. For the robust and reliable
theoretical analysis corroborating experimental results, it is of great importance to elucidate the role of
interconnect which is electrically connected with electrodes on the cell characteristics. From the fact that the thin
interconnect provides the enhanced cell performance, it is revealed that the interconnect thickness is a key
parameter that is able to effectively control the ohmic resistance. Under the constant thickness condition, the cell
performance does not considerably change with the variation of interconnect width. This is because the current

passage along with circumferential direction is not effectively altered by the change of interconnect width in
tubular SOFC system.

Keywords : Interconnect, Tubular SOFC, Ohmic resistance, Cell performance

* To whom correspondence should be addressed.
E-mail: bwjung@grtrkr korea.ac kr
297



298 &Eo/= A16F M43, 20104 128
.M B

ARAAE AAFCRE FH e oux ZAE &2
at7] 915 A AA] AL SR MAa Foz i3
A7 AEE] 23 gk FA AR Herida= da
He oAUA= 33 FAspHolHEA T ovfx] F& W=
T3 o] AR FH Y] U AL 73k Sk 1 FollA
ABHA = dA AHEsta Q= sl o) FARE 7
AYL 3o 58, R E, M4 RS TFF]
AN F Aol Ha Atk g
AArEHE A8 -X)(SOFC)E A2 EA

oft

‘IF

L

AL

L
of

S

ofy

_°|l‘.

T

0
Kl

P!
O:

4 meolN B 58S 21 Yok ol s B3 o
UAE B3] el 428 ARAA N g AZE =
o7} o] AAelAE LT HA b, Fuf wkg Aol =elAe] 7]
A B2 bse) 7] dRe] AR NAE FE 49
WsHL WS B HEFo] YA ¥ Bol Tl
e 7 oe) 22450) gestel mEa A ARd
#|(PEMFC) % 4 w4k A2 A4 (MCFC)%} t2o] gt
8 ATHIL Q= FAelc

SOFCe] ¥ A7 1418, AN Basto] chiwo
2 oolx| 1 gtk AF 4| T2 HAS2, A4 A5
WS A% AT AR L AT AZTH) R3], B
BA71[45], TEGS A% Se(sack)6] 5o A7} =

Cathode interconnect

Figure 1. 3-D structure of the anode-supported tubular SOFC
with interconnects.
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Figure 2. Flowchart for the numerical simulation of SOFC.



Table 1. Process conditions for the numerical simulation of

SOFC
Properties Value

Geometry

Length of the cell(m) 0.16

Thickness of anode(m) 0.002

Thickness of cathode(m) 5x107°

Thickness of electrolyte(m) 5x 1076
Anode

Porosity 0.33

Tortuosity 45

Electrical conductivity(A’s’/kg-m®) 150000

Density(kg/m’) 3030

Heat conductivity(kg*m/s - K) 11
Cathode

Porosity 0.4

Tortuosity 4.5

Electrical conductivity(Azss/kg-ms) 22000

Density(kg/m’) 4375

Heat conductivity(kg*m/s’-K) 6.0
Electrolyte

Density(kg/m’) 5371

Heat conductivity(kg-m/s’ K) 6.0
Interconnect

Density(kg/m’) 8900

Heat conductivity(kg'm/s  K) 72
Anode channel _

Inlet volume flow rate(m’/s) 4.17x107°
Cathode channel

Inlet volume flow rate(m’/s) 1.17x10"*
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Djer : Effective diffusivity (m?/s)

E : Internal, potential and kinetic energies (kg-m?/s?)
F : Faraday constant (A-s)

I: Current (A)

] : Mass flux vector (kg/m*'s)

P : Pressure (kg/m-s %)

(O : Heat source (kg- -m?/s%)

R : Gas constant (kg-m%s’-mol-K)

S : Mass source (kg/m )]

T : Temperature (K)

C'b

Exponential constant

f: External force vector (kg- -my/s?)

h : Enthalpy (kg-m?s®)

i: Current density (A/m®)

Ip : Exchange current density (A/m?)

ke : Effective thermal conductivity (kg-m/s*-K)
n : Number of electrons

p : Partial pressure (kg/m-s®)

2

: Velocity of gas flow (m/s)

: Mole fraction of pure species

w

@ : Transfer coefficient

¢ : Porosity

M. © Activation overpotential (kg-mY/A-s”)

7, : Ohmic overpotential by ionic conductivity at the elec-
trolyte (kg-m*/A-s’)

n, : Ohmic overpotential at the electrically conductive re-

gion (kg-mQ/A~ s%)

« + Gas viscosity (kg/m-s)

£ : Tortuosity

o Density of gas mixture (kg/ms)

o : Flectrical conductivity (A%*/kg-m’)
1« Effective shear stress tensor (kg/m-s®)

eff

¢ : Electrical potential (kg-m2/A-53)
Gump ¢ Potential jump between the electrodes (kg-mYA-s)
;5. © Nernst potential (kg-m%/A-s’)
w : Mass fraction

Subscript
a : Anode
¢ : Cathode

1: Species I
J : Species j

Superscript

v : Stoichiometric coeflicient
0 : Standard state (273.15K, 101825 kg/m-s®)
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