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A Study on the Economic Evaluation with Super-Micro Fuel Cell Home
Cogeneration System by Varying the Floor Area of House

"ChulWoo Roh, MinSoo Kim
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Abstract : 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 COz 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 m?) 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.

Nomenclature oA Qdth. 53| v & dE] A9, 2F 30,000
Qpy: A=A 9] A E YA (ki) AIZE o]de] EAWNTFAAE FRET FAl 1.00
. NEl T 2= 8E (N ke @& 1,000 ®F & o]at® 7|7|d@7tE @37] 9
Eog, =80 8w TS (N @ weo] &Ko AgHw Ak, oleld A
Up: 50185 (%) AA At Bk W T A= AlxE TS
Hyy 7222 W84 (kJ/kmol) < Fol7] Ag Al=d Aol gk AT 2 S
RN st A% Alg FEfo] dEfHom Ede] o F
GHZ,x}Trd]Lix] (kJ/kmol) o121 9lth.
V1AM (V) At oA AlG F FAF Wb Toll 185
Vy: o128 (V) = 10 kie ©]&}e] AqfR A4 @A Al 2="S 7]
n: 35717k () 9 Y7ot} nlola® JFAEE 548 A&
Fy: TR0 2= 271018 (%)) stol WS ks, 7] £8E 30% o=
sk 2= ) 1=} =
F A0 9 =d 352 (9) 7ltHUEOT e Zﬂoﬂ?éjj;,_o?ﬂxl
t o] 75, 25% o], Hul 52% o] H7] E&S 7V
1) Metistn 7| A s22se o stel
1. M 2 E-mail : keiyas11@snu.ac.kr
Tel : (02)880-1648 Fax : (02)873-2178
NAE ARAA AyG Ay dgel gy 2 SEHHR JASSSHY
ol mm o =6 MH ool = el E-mail : minskim@snu.ac.kr
49 252 58, WA, @7kl 23e] gt Tel : (02)880-8362 Fax : (02)873-2178

- 25 -



(PEMFC) S
7148 A oA A 2~El9]
%28 F2(0.50 ke ©]3})2] PEM
AL FA YA A =ws FEEde W
q
(e}

st e g WAy =

8 dolHE vgow AsdA W Al
T U A A, FE U AT 4S5
AR AAHY aE AR vjgo
S} G238 4271 (Simple . pay-b
period method) &2 AA|3}AT},

¢
b
12 30 T 1 O, o

job]
o
=

2. M2 2EEY

2.1 ZHLold M- Fd

Ao M= PRMFCE AFE3E 248 d5Hd
A 7L EHdE AlaE"E Aok .=
¥ 9] oul= AR A SFHA on|E 2k
=0 =, dA 2E3E oiE 1.00 kile AA574%
Al=E &Rt 22 220,10 ke ©]%d ~ 0.50
kile mlRb) o] Ax5HA] IA A A|=HE A
AHsl7| 2 s},

T8 U AMeEgao 49, AxHAx =AY

€ AN drstel RERE FHoR B
FWEOoRA, AnAANH WAHE Ao

EREG T AYast 5. 59
A Fe AehA sk L At o
244 28 sl 245 1 wase )
T4 WehE Axs A,

8 ) 58] 49, FE o] gl
MASE AE hmnde] 52 TR FA% A
ARAAZTY B5us douAE A1 79
WO SHAAL, AFEE 45| 9
SRS QA AHE S defuAe]

ag 0§ B F UEs sk,

Eole AL JlEow a3, AuAA 4
WALE T3t o] Akt
14
QEX:FH2 X UnX (fA]aIHﬁLAGH2 x 7) 1
B 0
PEMFC lmdx|ellr] Am= o] &= a9
2 A=) gl njElste] Srkehs A Ee] sl
u, A% kel M Fig, 1 9f ko] Al2El &
o Hl#lahA] @i, i ARkl A A
At ddo] elSHn. O o]fEE ds
28 U A(cell) 25 7ol Y=

ol [oo
ol\
N

1.2 M3
A2 WE]e] A% Do/DC A¥E @ DO/AC <)
e B3 BES eldel sjr, ol w2

0.60

0.50
T 040
% 0.30
3 020
A
0.10
0.00
(en] < [ee] o™~ O o <t [ee] o O o
= 4 4 N N ™M 0 &0 S =
(en] (en] o o o o o o (e} (e} (e}
A 2~ E GaF(kWe)
Fig. 1 Hydrogen consumption rate of fuel cell

for varying the capacity of the system
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Fig. 2 Monthly changes of electricity cost for

varying the floor area of residential house.
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Fig. 3 Saved energy cost for varying the floor
area of residential house
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Fig. 4 Simple pay-back period of fuel cell
cogeneration system for varying the floor area.
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