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Vit e R 2R R T P AR ACACABE R S0 U IR S
N g 2 D,

@<[ - ) - (1)
P k+1)k—1

. p MEBRASIET .1 MPa; p, HIAHAEEE
71,101.325 kPa; x AR IAFEE I 1.4,

ARMERE Q A () A RIS ok
0.192 6 kg/s.

_i : , [Mk 2 x+1
Q= 4 dCap 1 RT (fc---i--- 1 : x— 1 (2)

K. Cy ARG 280 s Lo BITEEC 15 o
Jritt I FLE AR B 0.02 m; M R &R EE IR i . B
0.002 kg/mol; R A% %, 0t 8.314 J/(mol »
K): T MR, B 300 K,

ARl T 2 7 B AR ARz TR 1) A R S R
ARSI 53 9 Fb F5 4 0 S M e 7 1l F2 AT
TR LR 1, ARTTRARZS 43y G AT I, 4T
TE 2 [ AR KR AS R AR ih o, Jd XAy
AR 43 R I HA L A SR 38 JAUFN 8 i 38 XL, 5 o i XL
i XA A LA ] ) HE SRR . EEHEL T 9 A gk
R ESM R &4 JG 180 s WY Had 2. R
32 BT ALEE AP AT S AERT 29 10 h,

&1 OEMUEH

Tab.1 Simulation conditions

&A1 AT TR S 3 R 2
1 KM KM
2 X ] ER3TP)
3 FI 4% 38 XL Ep 3t
4 F1 28 38 1 m?/s
0 1 8% 5 Al 2 md/s
6 2% 3 A 3m’/s
7 1 8% 3 JAL 4 m3/s
8 £ % 3 AL 5 md/s
J H &4 AL 6 m®/s
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K. p WEASHE,0.803 kg/m*; ¢ RRFAE

MAFAER B, IUE A2 0.02 m; p WA S HOKS R,
8.941X10 "Pa » s; R, WA KKK HH. R, =
R/M =4 157 ]J/(kg « K), VI EESKMYMHESE
¥18 300 K,1 MPa &4 F &R 2%,

W TTEAE Re =2.37 X 10°, S M/ML
it P 3 > S5 B SR S0 A B L AR U A I T R A A
WibnifE, Re = 5 X 10° B n] ) Z N it W ¥ 30 .
Fluent H 9 Jif it 155 1 A B 05 R A Y AR UE ke B
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Fig.4 Changes to the hydrogen concentration at

Point B under different ventilation conditions
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Fig.7 Plane distribution of hydrogen concentration

in cabin at 10 s under Condition 9

i. 00e+00
9, 50e-01
9, 0e-01
8. 50e-01
. 00e~01
. 50e-01
. 00e-01
. 50e-01
. 00e-01
. 50e-01
. 00e-01
S50e-01
. 00e-01
. Hle—01
. 00e-01
. Gle-01
. 00e-01
. G0e-01
. 00e-01
. 5. 00e-02
0. 000400

8 %M9T ¢ =10sBtESAEMANM =40

Fig.8 3D distribution of hydrogen concentration

oo

e = B2 IS S0 00 & e U0 OO0 O 3 2

in cabin at 10 s under Condition 9

00 13/16



=R OEY gooooooooooooooooa
(:_a q:E;ﬁﬁE':}IEm O O O www.china-nengyuan.com/tech/158844.html
= china-nengyuan .com ooO0o00ooooon

300

1oooobooboobobboobooobooboboboobDoobDooboobobDbobooobOoobo
gooobooobooboboobooobooboboboobooboobooboo

0jogoobooboooobooobooboobobDboobDooboUbooDbobDoobDoobOooo
gooobdoobooboboobooboobobooboobooboboobooboobobooboo

3000
ooooooooooO

0000000000 0000000oOoOoOn

00o0ooam

/s0000000000000000000000

oooogem

0000000000

0000000000000 0004%000000000006mYs00000000000000000O0

A0000006m °
s00000000000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000000000

googobgooobobobooboobooboobboobooboobooboboobooboobobbobo
gobooboobooooboobooboobooobobooboobobbobooboobobobooboo
goboobooobooobooboobooboobooboboobooboboboboobooboboboboo
gbooobooobooboobobooboobooboobobooobooboobon

00 14/16



=EOEY gooooooooooooooooa
(:_D mgfﬁﬁﬂtflﬁm 0O O O www.china-nengyuan.com/tech/158844.html
= china-nengyuan .com alalalalaiaiatslals

S % Lk

References

(1] W, RERJE. #OB R R & Bk 5 ] .
ke, 2012, 18(1): 1-13.

HOU Ming, YI Baolian.Progress and perspective of
fuel cell technology| ] ]. Journal of Electrochemis-
try, 2012, 18(1): 1-13. (in Chinese)

L2] RS, B 2 i BEAORE L v pY SE R ST S LT .
i, 2003, 33(6): 395-397,

REN Xueyou, Progress in proton exchange mem-
brane fuel cell and its perspective| J |. Battery Bi-
monthly. 2003, 33(6): 395-397. (in Chinese)

(3] MIOLA A, CIUFFO B, GIOVINE E, et al. Regu-
lating air emissions from ships the state of the art
on methodologies. technologies and policy options
[J]. Annual Bulletin of Institute of Psychological
Studies Showa Womens University. 2010, 13(1);
00-68.

(4] BIERT L V. GODJEVAC M. VISSER K. et al. A
review of fuel cell systems for maritime applications

| 11. Journal of Power Sources, 2016, 327.:345-364.

00 15/16



@

CPE) R HESIR

china-nengyuan .com

gooooooooooooooooa
O O O www.china-nengyuan.com/tech/158844.html
oooooooooo

(5]

[6]

(8]

(9]

L10]

[l

(12]

0 00 0O O http://www.china-nengyuan.com/tech/158844.html

FhoiE. FEE. et SRR R R
2000 MEE 54540, 2016, 34¢5); 45-48,
SUN Meng. LI Heqing. JIN Xianghua, The tech-
nology and safety of hydrogen cvlinder filling[]].
Low Temperature and Specialty Gases. 2016, 34
(53 45-48, Cim Chinese)

HERATH [. MADELEY [} BRADSHAW B. Hy-
drogen fuel cell taxiy salety analysis experiences
[C], 4" 1IET International Conference on System
Saferv. London [ET . 2008,

SATO Y. IWABUCHI H, GROETHE M. et al,
Experiments on hydrogen deflagration ] ], Journal
of Power Sources. 2006, 159010 144-148,
MIDDHA P. HANSEN O R, STORVIK 1 E. Vali-
dation af CFDFmaodel for hydrogen dispersion[]].
Journal of Loss Prevention in the Process Indus-
teies. 2009, Z206). 1034-1034,

SWAIN M R, FILOSOD P. GRILLIOT E 5. et al,
Hydrogen leakage imo simple geometric enclosures
[J]. International Journal of Hydrogen Energy.
2003. 28(2). 229-248.

TAKEN(D K. OKABAYASHI K. KOUCHIA. e al
Dispersion and explosion ficld tests for 40 MPa
pressurized hydrogen[] ], International Journal of
Hydrogen Energy. 2007, 32¢13): 2144-2153.
SHIRVILL C L. ROBERTS P. BUTLEK J O, e1 4l
Characrerisation of the hazards from jet releases of
|1;.-'dmj:1:n|:(’:|. 2 Imternational Conference on Hy-
drogen Safety. San Sebastian Spaing 1A-Hysafe.
2007,

RVEEN . %EACH . MEACT%, BN U
G 00 0L O S L ) b I R R R R AR
2000905, 5-H,

LIU Yanlei. QIN Yongguan. SHENG Shuiping .«

et al, Numerical investigation on digpersion of hy-

[13]

(14]

[15]

(16]

(17]

(18]

drogen in hydrogen powered auomobile[ ], Tour-
nal of Safety Science and Techrology . 2008(5); 5-
&, (in Chinesel

KIM E. PARK ], CHO ] H. et al, Simulation of
hydrogen leak and explosion for the safety design
of hvdrogen Tueling station in Korea[ ] ], Taterna-
tional Journal of Hydrogen Energy. 2003, 38(3)
1737-1743,

CHOLY. HUR N. KANG 5. et al, A CFD simu-
lation of hydrogen dispersion for the hydrogen
leakage from a fuel eell vehicle in an underground
parking garagel 1], International Journal of Hwdro-
gen Energy, 2013, 38019); S084-8081,

PRATT J] W. KLEBANOFF L E. Feasibility of
the SF-BREEZE: a zerocemission. hydrogen fuel
cell. high-speed passenger ferryl B Albuguerque:
Sandia Mational Laboraories. 2016,

A T TR AR, Gk, IS T R U
WAy T EIELL ). RS . 2002, 21€8) <1115,
DONG Yubua, ZHOU Jing en. GAQ Huilin. et al
Estimation of steady state gas release flow rate in
lomg distance pipeline[]], Ofl & Gas Sworage and
Tramsportation. 2002, 218y 11-15. (in Chinese}
BN LU EL. AR RO B
e o BRI EEALLD ) R A SRR 2007
(13 :183-15885.

HUANG Xuechi. MA Guivang, YANG Chrui. e al,
Mumerical simulation af unsteady leakage and dif-
fusion of the gas pipeline[ ], Journal of Safety and
Environment. 2007013 183-188. {in Chinese)
HET . Fluent CFD TR 05 0040 845 i (M, dk
L A BERE L R R . 2004,

ZHU Hongjun, Practicalguidelines of (luem CFD
for engincering simulation [ M ], Beijjing:  Posts

& Telecom Press. 2004, (in Chinese)

00 16/16


http://www.china-nengyuan.com/tech/158844.html
http://www.tcpdf.org

