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Abstract >> Interest in hydrogen , as an energy carrier, has been growing to solve the
problems on shortage of fossile fuels and greenhouse gas. According to the standard
KGS FU 551 for stationary fuel cell installation, the fuel cell system could be con-
nected up to two common exhausts to one floor. depending on the required power for
building or the installation environment in buildings, multiple fuel cell systems could
be installed. Afterwards the number of perforations and flues could be decided.
Hence, economic efficiency in significantly determined with respect to installation
area and the number of fuel cell systems. In addition, the complexity of common vent
structure for stationary fuel cell systems could be changed. In this paper, Verification
experiments were conducted by connecting the common exhaust system to the fuel
cell simulation system and the actual fuel cell system. Humidity and temperature
were changed at ON/OFF, but no factors were found to affect performance or system
malfunction. Exhaust emissions were also measured to obtain optimized values. We
intend to expand the diffusion of stationary fuel cells by verifying safety of common ex-
haust structure.

Key words : Stationary fuel cell(Z{ 24 % 2 M X|), Common vent(& &l 7|), Safety per-
formance(2tM 4 F), Code & standard(Z E & 7| &), Boiler(2 Y1)
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Fig. 1. Common vent structure system
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Fig. 2. Fuel cell system simulation and common vent

Table 1. Specification of sensors
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Table 2. Random scenario

Module No.
1 2 3 4 5

1 ON ON ON ON ON

2 OFF ON ON OFF OFF

3 ON ON ON ON ON

4 OFF ON ON ON ON

5 ON ON ON ON ON

6 ON OFF ON OFF ON

7 ON ON ON ON ON
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Fig. 4. Fuel cell system and common vent
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- 3.4.3.4 Combustion performance
The combustion performance of the fuel cell shall
conform to Table 3.4.3.4.

Item |

CO concentration in theoretical
dry combustion gas

Table 3.4.3.4 Combustion performance by Items

Performance

The CO concentration in theoretical dry
combustion gas measured in CO concentration
test in Appendix B, E shall not be over 0.10%.

Fig. 8. KGS AB 934 standard

Combustion performance

Table 3.43.4.4 Limit NO, Concentration by Grades

3.4.3.4.2 (1) CO concentration in thearetical dry combustion gas shall not be NO, Limit No, Concentration
over 0.10% at 1.05% of the maximum heat input rate of a boiler, Grade (mg/kWh)
with the gas for performance test, and at standard pressure 1 70
3.4.3.4.2 (4) CO concentration measured in a windy condition shall not be
2 100
over 0.2%.
34344 The manufacturer shall select the Noy grade of a boiler from 3 150
Table 3.4.3.4.4, and NOy in theoretical dry combustion gas 4 200
shall not exceed the limit value of the selected grade. 3 7T

Fig. 9. KGS AB 131 standard

poy
o

N

>
jucd)
(N
N

boick. mARe
1) egre.
o] wisfo] up

3}

K
ol ok

>
Y. o\
)
>~
2
> W 1
x iy
g I
ot
o, ol
e

°
&
o]
off 4o 1o (o

— R
H
rN
)

I
N g
=)
2
_>LFE
.
2 o
U
2&‘&
n}io
i
i
e
- =

2

3
o)

¥
o
_-3
@)
Z
>
u
rla
i

I
¢

AR uAS )
ﬂ;;

¢

o U
10T
o
i
el

ol

gl o|N
N
o
rir
pacy
o
for
rO
ol
pacd
ful
=
N

5
24
B
)
Ik
o
A=)
Jo

S~
2,
o
oQ
ox

>~
o

=

D
S
g
IS\
B ox
e £ e
o TS’-
_\ﬂ o]
o 2
= o 12
L)
Loy
I
o
i
Mo
s
n
)
Bit)

w717k kS A% A3t CO2F NO2| A=
g ARES A CO7E A8 o™, NOK
2| 5& ON/OFF3HA| =H 10 ppmA] YA 3H=
shol3gir}y. CO9F NO T35 ON/OFF HHA3)
U CO9J 7% 7128k 2ehA] 32 gros
= %lch KGS AB 9349 A4 A5 712
Fig. 8o Yetolct. AxAde) 452 F7lehe 9
52 5 &4, A4 A, 43} 93t o]l2dx da
7k 59 CO 57t Sk 1% CO % 2
HE BY nhg wEn, 7 8-S Fig. 8of YRy
Aol o]2Ax AATEA 59| CO FEAIH <
gt Z4H CO 5% 0.10% o|3t= o] Z3gt A
O FEE FgE o] glon, A Axt A A

22 e orlo e
o o

o

Vol. 29, No. 6, December 2018

<& 3Helatrt?Y. KGS AB 934 140l NO, ¥y
of gt 7|E2 gloeEE Hie] Ao AJd 2 3
A} 7120 T3t 71221 KGS AB 131 (A7) 4]
9 AAGH 74 ThAeeE Y Ao A 7|s
AAL 71%)& Fmsto] wlmwetgick. Fig. 93 ol
Aade] Aol g 7|22 KGS AB 131 7]%9]
52 B, D, ES wac}”

B9 da A% 71EE vlsel A Lol
e AFsHE i 3 27 Qo)A o]z Az
717k & CO 2= 0.10% ©o]s}el Ao 3y,

®ol#o] NO, 53¢ A4l o] 2Ax AL A
% NO AAE SHo) AT e 208K o

3 9tk ARAR] A|AHS] ON/OFFA]
1=}
B

B aRASE
A4 A As 7IF0] glenz ol gt AE}L
&) ZAoR Helth ARHA HA Bhujr] A

Transactions of the Korean Hydrogen and New Energy Society <<



AB 9340 A4Ae) Aol tigt gtol A0l
2] oko} Holg] 7]%¢] KGS AB 1313} H|ms}g.o.
W, 1 A9 A9E 530 Ade 2uelA) ekl
o} oo gt 27149l AR WA Ao B
o). ofe ool Al ARAA Bahrlrx A%
Aol mAeA AT gAKeR GAG
& LPEHH"*OU% ARAA] Al2E FEE o

£ Ao® vt W7l 27 27)(D=225 mm,

o oﬁ. Ol
> o >
ox i o

o
o

100 mm)oﬂ ost A% A} oA SAT AFAHS
Eoch;]_ AR AR AR Bahr] L2 AZAE A
7]

2 QoL AR
H

I}HH7HL+°1] gt ASARE
e A

> e deoor
1%
OI' 4
_r;
r

jui)
flo
A
ol
2
b
ln)
[\e}
=
X
>~
O

OPH

sto] ARG 4= Slth ey oot 3
2t 89H = deo] haBR oy tfo] d=iA

AASHA = AmdA] A" srof wheh Bt
AL A7t Bolu AAA o] IA HolAA ©
th 71& 7tAR A ggt FAL oju] ZA5H}
A A A AH| it B~ 7]5«‘l R & of

4] o E ofo] Y3t AFAFL Foto] ArA
Aol A GOl BT 4 9 EAY 5
thste] Shelshmoret A AR Al2E
AF2 AP AA ARET Y AR A
gy R AFUBE 2 AREY 2L 27

»> RS AUNO| K33 =2

o AYsKT. 4B )T sEoR Kol
$AH 07 OFFE: A8 FA9I2 OFFEL: 9
¥ 48§ 2d0z ANgot A4 ARdAE
FE A5 WO OFFEL: 497} o e 2
o= diue] & kRol WO OFFR: Aut
el 9o ot Ag BAST. B3 4 A% &
A2 OFFe} A OFF7H Ak Z34& L9l
A

0*5‘4 73‘% E ZFOI% Ho|x| ¢kekom OFFE]
© A HE o Ao f7Fo] 30-50 L/min 7}
Overshot=| ¢ 01} thA] fefje] 7o g Eolo A
S IRIsHGTE AAl AmHA] ASAEe] 4
OFFE| WA A o] &7} 74514111, OFF Y]
T 7t BEE ol 371] Hadhe A
olgl 2= glojrh. $E9 7S ON/OFFS} Al

HFre= 25 100%2] i§}~5—7]7} H&EE AL

mlo i o
3 doh -{o >.

o A 4A BAVL HX]L Lo Jlos we
W7l AR g &
, WiZE o] ARE S0 AlSk ke 27X
oko grog =A4ggrt it NOL©| A9 AEd
A3t o] nujste] WA FAHKGS AB 131)
; ;‘g._,-l—g]_o:lo o]‘— '0‘]:‘6‘ 7457} .ﬂgjﬂ— 7}\3&
Helth & A 7%4—50}01 ofe] o] AmZA
w715 Sz ddsiS wef Haks 245t
HaL, EhZIAl 24| ol4el gl AL Eld 4
Adeh 1y g oheFst ALY AlE 8E
AmAA ol e} cheket 870 ARHA AEE

B
<

|
F_u

"_‘_LL.

i
4
30,
|o
|
fu
o
=2
u)
s
i1t
Q
mlo
.«
o2
e
2
for 1

H29d HM6z 20184 12



for

7|

2 A7 20159 % ARIEARE R fdow
Fhto Y 2] 714 H7HA(KETEP) 9] ] Q< who} 423

ki3

A Aot No. 20153010031950).

References

1.

Vol

S. W. Lee and D. J. Yu, “Comparison of Properties of Two
Kinds of Anion Exchange Membranes with Different
Functional Group for Alkaline Fuel Cells“, Trans. of the
Korean Hydrogen and New Energy Society, Vol. 29, No. 5,
2018, pp. 458-465.

. S.Bose, T. Kuila, T. X. H. Nguyen, N. H. Kim, K. T. Lau, and

J. H. Lee, “Polymer Membranes for High Temperature
Proton Exchange Membrane Fuel Cell:Recent Advances
and Challenges“, Prog. Polym. Sci., Vol. 36, 2011, pp.
813-843.

. B. Smitha, S. Sridhar, and A. A. Khan, “Solid Polymer

Electrolyte Membranes for Fuel Cell Applications a
Review”, J. Membr. Sci., Vol. 259, No. 1, 2005, pp. 10-26.

. H. C. Kim, “Domestic and Foreign Policy Trends for the

Preparation of Hydrogen Economic Society”, Convergence
Research Policy Center, Vol. 98, 2017.

. MOTIE, “7th Basic Plan for Long-term Electricity Supply

and Demand”, 2015.

. H. P. Baek, “Status of Stationary Fuel Cell Technology”,

Journal of Electric World, Vol. 430, 2012, pp. 52-58.

.29, No. 6, December 2018

11.

12.

13.

14.

15.

0124 - 0182 - 254 - 0198| - HS= 605
I

. MOTIE, “New & Renewable Energy White Paper”, Korea

Energy Agency, 2016, p. 233.

. J. H. Baek, T. H. Nam, J. W. Lee, S. K. Lee, and Y. J. Lee,

“Analysis of Safety Standard for Stationary Fuel Cell System
Common Vent”, Korean Journal of Hazardous Materials,
Vo. 4, No. 2, 2016, pp. 69-75.

. E.K.Lee,]. W. Lee, S. K. Lee, and J. S. Moon, “Analysis of the

Current Status of Safety Management for Fuel Cell Power
Generation”, Korean Institute of Hazardous Materials, Vol.
5, No. 2, 2018, pp. 56-64.

. A. Aiyejina, “PEMFC Flow Channel Geometry Optimization:

A Review”, Journal of Fuel Cell Science and Technology,
Vol. 9, No. 1, 2011, p. 24.

D. Hart, E Lehner, P. Rose, J. Lewis, and M. Kllppenstein,
“FUEL CELL INDUSTRY REVIEW 20177, E4tech, 2017.
S. Wang and S. P. Jiang, “Prospects of Fuel Cell
Technologies”, Vol. 4, No. 2, 2017, pp. 163-166.

KGS AB 934, “Code for Facilities, Technology and
Inspection for Manufacturing of Gas Fuel Cells”, 2018.
KGS FU 551, “Facility/Technical/Inspection Code for
Urban Gas Using Facilities”, 2018.

Y. D. Jo and J. J. Kim, “A Study on the Vent Stack of High
Pressured Hydrogen Gas”, Korean Journal of Hazardous
Materials, Vol. 1, No. 1, 2013, pp. 20-27.

. KGS GC 209, “Installation/Inspection Code for Commercial

and Industrial Gas Boilers”, 2018.

. KGS AB 131, “Facility/Technical/Inspection Code for FE

(forced exhaust) and FF (forced flue of forced feed-ex-
haust) Type of Gas Boilers”, 2017.

Transactions of the Korean Hydrogen and New Energy Society <<





