[2008-06-FC—-005]

FEIBIMO| Wl 2 74YE ZAH
A2 X TRLIHO|M A|ARO)
AHA 2Mo) B o

x] O * A
=HS*, Zpls

ChulWoo Roh* and MinSoo Kim

The fuel cell system is environment-friendly and energy efficient system. Especially, the fuel cell cogeneration
systems providing heat and electricity to buildings have been developed and applied to a lot of sites in the world to cope with
the global warming and CO, emission problem. This paper presents the result of study on the economic evaluation with
super-micro fuel cell (SMFC) cogeneration system by varying the floor area (132 m? ~ 331 m2) of the house, whose system
capacity ranges from 0.10 kWe to 0.50 kWe. The electricity demand, heat demand, saved energy cost, and the simple pay-back
period have been simulated for the various capacities of fuel cell cogeneration system. As a result, this study suggests the fuel
cell system’s capacity decision strategy for a given house area. Contrary to conventional design assumptions, the smaller capacity
fuel cell cogeneration system is appropriate for the house of large floor area to defense the progressive electricity tax, and the
larger capacity fuel cell cogeneration system is appropriate for the house of small floor area to sell the electricity.

Kev words Cogeneration System(@WEEA A|AH) Economic Evaluation(BA|A £4]), Economic Assessment(Z A4 H7}), Fuel Cell
y (ARA). PEMFC(ZEA AN AARAA), Residential Building(Z28)

(H=+=2 2008. 6. 5, =& 2008. 6. 10, AIMHEEL 2008. 6. 19)

* MELhstm 7|42 2ste sty

coo=.T =

E-mail : keiyasl1i@snu,ac kr Tel : (02)880-1648 Fax : (02)873-2178

Nomenclature
Qex : HRIA 45 & A7 (kI/h) Up : =288 (%)
Fy, : 29 FiF $58 (Nm'/h) Hy, : 5429 2182 (kJ/kmol)

2008. 6 45



Gy, = A7~ (kJ/kmol)
Vo238 (V)

Vo o oJZFH (V)

n o 3772 (H)

Fy, - FR EE 27/8[& ()
F, A FYAY 2HFEE (8)

(e}
~
=
@D
o
—
o
o
o
r =]
rjg
L
ofr
S0
U
N
N
L
N
afu
o
N

£
°l A&A 0z ZYH L Qick, o] gt AlAA A+
Tl 23, AWM= AlAE ZEE ol 913 Alad
Ao B AT 9 AHSSHE 91 A FEro] A oR
Zas) o] FojAaL glet.
et el 7] A}O* L
o &
2 7hAEEl & A8t AEE
2 30% olE 71dE 4 glek, 2oy et %jﬁHé! Nikd
AA9 % 25% OI*J | 52%94 AT

}

M

=1

s

s -

r>~l

>,

w AL

5E
=2orlo

N

FN ol

10

ol #-8-5= 10kWe o5}
7)ol UM

© o
ofs

O
e
N
u)

= 5‘4% 1%4 Hafd A=HA|(PEMFC) 1,00
kWe o2 $HLE A5 e 7H8 AU oI Al

Bo] Ao W3, 2AH5(0,50kWe o|3))2] PEMFC
# ol 148 A 1 SR %—%@4 wspl

et 29
=2RA S *léEé!:% —7—'%“ i *Xl Al F ‘41 7%—r1}7P
SEREN I /5:]7‘1?1_;5-1]0] xﬂzﬂ o =S \EPY 31514 7oz}

46 | MRHHO LK

H 9 Lo] A Aokl PEMFCO| 7]utst 247
A AHL AF AR o] LeFH A ouE Zker} &
8312 OFE 1,00kWe ARAHR] A|AE kRt 2he

o I

\

ol 2 oF rlm

(0.10kWe ©]A} ~ 0,50kWe 1]Ih <] AR AR A
28-S AHsh7| =2 gt o8& 22 §8F9] PEMFC
L 7]2& 1,00kWe 859 AR AR dWg A|Ado] 22}
2he] 1= HEdnE A2 ggekA] Jeka, fejuetd]
9 A0 thste] HJOoz A (over design)E o]
Chal ehE]7] ol

Fig, 12> S-2luet FeH 2] 4083 <] 714 f B+ Ags
golt}, BE b4 0.5kW o]aHE ol °l 3t 4|
71& 1kWe & AFAR] A|A"0] 7Y YollA] 45 714
+ 93 A FFA717] Slell vlud & ggow *é?%l
A& Y 5 0l ol AAH A a&E =4 44

Vs

AoflA Byt i dS Rt E-aof sk

~ O

A

O oo g R

[t}

¥0 u2

E
=
m&:\erﬂ.?ﬂrlré-;

£ 4o EAA, FE Y Q1 EE I499] 80~90%S
222)7]7] 98t 1kWe & £2Fo] dl@ 21z A|Ado] Was}
7] wfizolct, o]t AR &5 Ao thek AA A ke
Ao AudA) A 7|9ER stola &3 ARl tigt 9
2 AAE 47271 gt

A28 Fafo] ZobAIH, 7]Eof wiste] Zhaske HA 4l

1.00
0.90
0.80

n
=
~
S

e
=N
=

0.50

0.40 P ama

0.30 \\*—.—/}/—0—0—0—0—.—._*../

0.20

0.10

000 T T T T
0 2 4 6 8 10 12 14 16 18 20 22

Time (hour)

Power consumption (kW)

Fig. 1 Average power consumption in the residential house of 40
pyeong.
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Fig. 3 Hydrogen consumption rate of fuel cell for varying the
capacity of the system
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Fig. 4 Monthly changes of electricity cost for varying the floor
area of residential house.
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