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Abstract - In recent days, fud cdl has received atention from the world as an dternative power source
to hydrocarbon used in automobile engines. With the indugtrial advances of fue cell, There have been
a lot of ressarches actively conducted to find a way of generating hydrogen. Among many hydrogen
production methods, Solid Oxide Electrolysis Cdl(SOEC) is not only a basic way but dso envi-
ronment-friendly method to produce hydrogen gas. Solid Oxide Electrolysis Cdl has lower dectrica energy
demands and high thermd efficiency since it is possible to operate under high temperature and high pressure
conditions. For these reasons, experimenta researches as well as studies on numericd modeing for Solid
Oxide Electrolyss Cell have been under way. However, studies on numerical modeling are rdatively less
enough than experimental accomplishments and have limited performance prediction, which mostly is
consdered as a result from inadequate effects of eectrochemica properties by temperature and pressure.
In this udy, various experimenta studies of commerciad Membrane Electrode Assembly (MEA) composed
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of Ni-YSZ (40wt%, Ni-60 wt% YSZ)/8-YSZ (TOSOH, TZ8Y)/LSM (Lay ¢Sy, Mn Os;) wes utilized for
improving effectiveness of SOEC modd. After numerically analyzing effects of eectrochemica properties
according to operating temperature, causing the largest deviation between experiments and smulation are
that Charge Trander Coefficient (CTC), exchange current densty, diffuson coefficient, dectrica
conductivity in SOEC. Andyzing temperature effect on parameter used in overpotentid modd is conducted
for modeling of SOEC. cross-vadidation method is adopted for application of various MEA and evauating
feadbility of modd. As a reault, the study confirm that the numerica model of SOEC based on structured
process of effectiveness evauation makes performance prediction better.

Key words : Hydrogen energy, hydrolysis, numerical modeling, temperature effect, performance prediction

1LME

Fa o UAR, AV 22 SHE o oz
2tol & o]&sto] MY MAlkehs A& Wbtk &
2 7HS P E AT F0] 7hssithe A
= Adoh A A2"EE B
AN A Fae} 4R Bofsts FAEA, A=
Aol Ritf W& o]-8skr] wizell e Aol
o, ¢4 Y A] 7|ewEA TS

T8 Al2"le EEste] =
WS g2 0w 1A 4kekE 48 Al2F)(SOEC,
Solid Oxide Electrolysis Cell), 1152} A3 2 =73
A|2"(PEMEC, Proton Exchange Membrane Elec-
trolysis Cdl), &zhe] 23] A]AH(AEC, Alkaline
Electrolysis Cdl)o] 3lom ZF A|A"ulct A2 o2
S4e AY7| ol A& Fofoll wef 1 §=o
S A & AR vk AR LA ARk
A8 A" gk i RES] A= 2ol 3
AE AF9) EAdT =71 & (Intermediate Tem-
perature)ol| A =A== A|AR] A5, LEal A
7hAs A mdo] tigh A7F A0 R o] F o
AL et [5-8]. olo AR A= AFAQ
Aol ik o]E4Ql wiHe AlFd ¥ oYzl
Aol AAEZR] 2 AE LAY 4 F2
= HAPA & 7 24 =S We s
S8 = drks HollA AL oldE 7HAE
ATk AR A Ao BHFAdS US55
: a4 A% o] Ao ARgH.
|29 PAEYES 24 d5 1 olA
7HA AR E 7RI A wiA=
PR ASolA sk A ol
|dl Aol A FaA B7be ©<ed]
At AR BAREE Aatete] HAtE F
. BHARE o= As Al Autet
7+ A17]1H, SOEC Wi Fof A
s 27 o] Wsto]| wheh W
o2 A %7 dZol 24

filo
2
N
iis
%
ol
)
rir

=
o

ofnt 4
ofi

¢

Az tlo 1o ¢

94

4

=
)

—QJH
-
for)

1o

lo

¢

_& —_
il

ol

i

Y, ofN oX

B o

Z]o
8

U A b 2 gk ©L o Jo 4y & |
X w2 go N, O

< |
_t_‘ OST_', ﬂﬂ; E]_ML.
N T
g

o
5
i go
o, M
> flo

OllX|SSt M293 HM2= 2020

A dlojEje} e AgHel
APe GEES AHA7IE TS ot AAHY
welth, shA A4 BAfo] =QlE WeE S4et
7] Y3l AFgE 2 A= H A (membrane electrode
assembly, MEA)S} G54 1% BAS 918 ALg
H MEA9HS] U]t #xmdo] 2§ ¥ by
Zo]A| gt

2 dtoAs 71EY AR A4S 2=
o] Wgte| wE FaA At ZAE HEstr] st
o £3=9 Addol"gE A7|eshs Hape o
AHESFRATE [9, 10]. W} HFol oA x|
o FE4 ASS AAstelen, ndy A= A
718FetA WHaEah Age] 2% o4 E4lo]
s Sl vl A= Gl digt 2= Al
2 dAtoM= AAStE fFad Heol Rl
2= FEFL AAStE Fad 25 BHe e
Joll tielix HIsHA HESL =2|star} gt

2. SOEC A|AH

2-1, SOEC 2| 7= o} HI2Al

Fig. 1(a@)«= SOEC A|AHI9] 125 712l A &
ojFch o) -3 A b3 Fh F AL
& F a9a & B dajde) 23E F A A
o] Male] 2oz o]2olA Qitt 1A AFE 4=
Qe Alzgle] B8 uheERA 37171 AR A
2 FAd=ET o] =l A7IEH 5719
Hal "hgo] dojital, 424 (cathode)t Abs =
(anode) Z}2+e| wkEHR-G-F A whg-A2 off9f

Zo [1].

Cathode : H,0+2¢ —>H,+0*" 1.1



A AbekE sl AARISOEC)oA A7|eketa] 549 &k Ao digh 2] ™ 3

Anode (LSM)

S e &

> -
Oxygen channel <:]

@
Fig. 1. Schematic diagram of planar SOEC : (a) geometry of the SOEC; (b) reaction mechanism in the SOEC.
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Table 1. Values of input parameters for model effectiveness evaluation

Parameter

Vaue

Operating temperature, T (K)

1173, 1223, 1273

Operating pressure, P (atm) 10
Electrode porosity, ¢ 0.3
Average electrode pore radius, r (x m) 05
Electrolyte thickness, d,,,,, (z m) 1000
Fuel electrode thickness, d,, (x m) 100
Oxygen electrode thickness, d,,, (¢ m) 100
Composition of steam at fuel channd, Xmor Xy, 0.6, 0.4
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