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Abstract - The residential fuel cell system was modeled as a box-shaped chamber with vent openings,
filled with various components such as reformer, desulfurizer, fuel cell stack and humidifier. When the vent
openings are 1% of the total surface and hydrogen leakage 1%, hydrogen concentration is around 0.1%
higher than the other regions from leak points in the chamber at 30 seconds and hydrogen concentration
is increased from 0.3% to 0.7% in the upper region of the system after 200 seconds. When the vent openings
are 1% of the total surface and hydrogen leakage 1%, 3%, 5%, the steady state result of CFD, 5% of
hydrogen leakage is reached the lowest ignition limit in the system. When the vent openings are 2% of
the total surface and hydrogen leakage 1%, hydrogen concentration is increased in the bottom of the system
for 60 seconds. After 250 seconds, hydrogen concentration is reached the steady state in the system. As
the vent opening of the total surface increased from 1% to 2%, averaged hydrogen mole fraction is under
1% in the system, however, upper regions of the system from the hydrogen leakage points are shown over
1% of hydrogen mole fraction.
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Fig. 1. Control volume for simulation.
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Fig. 2. H, mole concentration with ventilation area 1%,
hydrogen leakage 1% at 50 sec.
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Fig. 3. H, mole concentration with ventilation area 1%,
hydrogen leakage 1% at 100 sec.
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Fig. 4. H, mole concentration with ventilation area 1%,
hydrogen leakage 1% at 155 sec.
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Fig. 5. H, mole concentration with ventilation area 1%,
hydrogen leakage 1% at 200 sec.
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Fig. 6. H, mole concentration with ventilation area 2%,
hydrogen leakage 1% at 60 sec.
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Fig. 7. H, mole concentration with ventilation area 2%,
hydrogen leakage 1% at 150 sec.

4.00e-02
3.80e02
3.60e02

3.40e02
320002
i 300602
280002
280402
2.409-02
220002
2.006-02
180e.02
160602
1.400-02
1.20e-02
100662
8.00e-03
800803
400903 L

2.00e-03 3

0.008+00

Fig. 8. H, mole concentration with ventilation area 2%,
hydrogen leakage 1% at 200 sec.

Fig. 9. H, mole concentration with ventilation area 2%,
hydrogen leakage 1% at 250 sec.
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Fig. 10. Distribution of H, mole fraction for ventilation area
1%, hydrogen leakage 1%.
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Fig. 11. Distribution of H, mole fraction for ventilation area
1%, hydrogen leakage 3%.
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Fig. 12. Distribution of H, mole fraction for ventilation area
1%, hydrogen leakage 5%.

Fig. 13. Distribution of H, mole fraction for ventilation area
2%, hydrogen leakage 1%.
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Fig. 14. Distribution of H, mole fraction for ventilation area
2%, hydrogen leakage 3%.
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Fig. 15. Distribution of H, mole fraction for ventilation area
2%, hydrogen leakage 5%.

Bol: Qe Fig 135 2ol ¥EH FEAL At

k.

32.6. 7] HE 2%, F& FEH 5%

Fig. 15904 as H-&oA EE80] A4 Vet
WA AF FF 037%S JEIeH, F& o
1%, 3%, 5%%! 73-$- X% Fig. 13, Fig. 14, Fig. 1594
7 BN 9 3719 9 Y3 iy B
B&o] AA viepdg Elskt

Sof thate] M4k 314-g 485 3}, 37 JM
1%0]) 2, A2 g2t HQF % 1%t 7=

H A, AEE QRN Fae BT R T £
F(1%, A7)0 =2ds %_ T UANeH, 5%7t T
ZHUE Arde T QA3 aFetd%, A& 715
TEghe o 4 sk Al2Ee] 3] WAL 1%00A

& 2=
=2 = T

P8 ABRAA] A 2" et FEHAE T
B
i

-]__,Tt

F

tlo
>0

=728t A] A 11 A4s 2007d 129



AL - A -

o=

2%E 7 ANHE B FE o] 5%} Huigts
Fhe Al2de gt g90M AR v £3
(1%, AA71E) o134 S A 4 Yo, ¥= F
HogRE FRZoZ Y JFo] A4S Fag
& 9.

FA7F 7PE7) W e s Ze gr)pyke] &
Azt s 47 283w U Aoz <"y
Aok, B AL A 8 At Al 2E Rl 22A)]
Hi7] ¥ajo] obd 2l wl7) WM S AFRFS A 2
w3 3] AF o] EAskR] ErhE, AlaE oA
Fa7t A3} Fete) 22 750 A9 2L F
A 5= Uk

LS

HAle 2

£ d7E 20079 SR gy wldele] XY
I AAAAE AR AR M EAYG e I3
(2006-N-HY 12-P-01)2 & F3) 9o, o]o] ZrAL=g
Si=3 ‘

KIGAS Vol. 11, No. 4, December, 2007

Al

“

—46—

-

ARGt - e S

#

= il

Ho

[1] Winebrake, J.J. and B.P. Creswick, “The Future of

Hydrogen Fueling Systems for Transportation: An

Application of Perspective-based Scenario. Analysis

Using the Hierachy Process”, Technological Forecasting

& Social Change, 70, 359, (2003)

Borman, GL. and K.W. Ragland, “Combustion

Engineering”, McGraw Hill, New York, (1998)

[3] Momirlan, M., T.N. Vezirogla, “Current Status of
Hydrogen Energy”, (2002)

[4] US. Department of Energy, “Regulator Guide to
Permitting Hydrogen Technologies”, U.S.A., (2004)

[5] International Organization for Standardization, 1SO/
TR 15916, “Technical Report”, New York 10036,
(2004)

[6] Yunus A. Cengel and Michael A. Boles, “Thermo-
dynamics; An Engineering Approach”, 4th edition,
McGraw-Hill, North Carolina State University, (2002)

(2]



