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Abstract: This study aims to develop a simulation bed for the mechanical balance of plants of high
temperature fuel cells such as molten carbonate fuel cells. For using fuel cells in transportation, the
optimization of the balance of plants should be considered. In this study, the dynamic model of a molten
carbonate fuel cell and the model's responses to inlet gas composition, pressure, flow rate, and stack
temperature were analyzed. On/off simulation was performed for testing the dynamic model's feasibility. The
simulation results are in reasonable agreement with the experimental results from published literatures.

-715MY - N o 7IAY] = K (mols)
s P c AR 4 (kg/(ms))
a, A UE7H ;"ﬁ‘r . o P, FEet
e JEJ_;](_X o —“E]_,«‘_Z -
A, AR fFateH P, AEAA Y (W)
) o o '
Cp:mdlz] =8 WE ke 0 - Aawse AuAs
E c 2 Aol A A QO - AnAAe A& (W)
0 . o} xx glA
EY . AY iﬁﬂi R 1A
F Faraday 73 R, :71A9 A gEE 3H (mol/s)
he o EsER A8y P BB ] WSS (molis)
- AdgAx AE L 2
k 7H§‘i§ *3; L X o ERE Y
. Zl Py % A
Ky, AR T T C 7)Ao B B
M AEHA 2" A (kg) Voo AdsdA Uy F3ke] K1 (m)
§ o =W ErIAE 201395 A3 F7 Veu @ 95379 =8 A% (V)
840 3(2013.05.03,, g3 Foistil) LE =T, . o ]
¥ Corresponding Author, kckim@pusan.ac.kr v D gpente e shehge A 39
© 2014 The Korean Society of Mechanical Engineers ;A ASE Fetdle o] = S0




3 EE R
ISESPN
in o 7k
s AT HAA] el
CIESPN;
a A5
¢ 7=
i AT
0 =T
A
1. M2

=

Az 1eq AnAA § FFA S4B
S A A(MCFC, molten carbonate fuel cell)7} &

G AHEA Lopol A = kW o] 485}
7b o] oA WA ey dudAE 7120 v g

R

71,9 Aei0x 2o 3 ARE AMgEhe 7@
ol A8ste] A=A na 2

& 8 HES o) &
st A7t =Los1 A=) R = S A= R |
AN7HA LA m A st 712 dEA
2Hlo] As 7hsekal TR 7] 7|(BOP, balance of
plants)2] 37| qodez AL S48 W
2 ok =3k
olfgt &FEtd A=A
g A7t

e onfoff WAl o)Al
of FHkst= FH77] Al
2 AARHA 9 &
on/off =87} A&
£ 39T 5 Aot vzt

B AT FA 8

7} A

S 4k
T 1=
A

rlu

o

o]

[e]
AR .

22 %] x]

e

>

r_?lg o2

A

F71% A

N fo

N
ro{l ["-10

f
v

y oo g
N
N

o

= Ar 3o N o

o

A

offt

3}

Fo

u)
—
rlr

-

d Ao fo omy
2
N,

L ol
i H

S ol
it
N
=R ¢
SN
o, mm =
v 2
fe
2
v N re
SR
1 N oY
S g B
E N il
= 1
ofo
=)
ne)
P
o

re AN X
o

ot T
oft
ox
Mo
=
o
L
ot

oX, ™
e B
S

Fuel + Steam

CH, + H,0
Direct and Indirect Reformer
[ Anode /< '''''''
Electrolytel-l r C03=
Air+co, | cathode

Fig. 1 Schematics of MCFC stack
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Fig. 2 Schematics of mechanical balance of plants for internal reforming high temperature fuel cells
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