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The thermal flow field in a gaseous hydrogen-storage tank during fast filling was numerically
simulated. In this paper, we primarily concentrated on the real gas effect. A real gas model is
therefore introduced into the simulation system. The results with the real gas model exhibited
higher temperature and lower density than the results with the ideal gas model at the same
pressure, suggesting that the real gas effect must be considered for fast-filling simulations. The
temperature at the tank center agreed well with the experiment results, but the temperature
difference in the tanks is larger. To determine why, we visualized and investigated the flow

patterns.

1. FU®IC

iy RN E I RDIER [V ¥ oS T aNOFSRT ot A
LT, mELAZIZLEBEMNZELT LD
DOWFFEDHED ST WD, EERIICIZFTHEEE,
J ANVBERTEE F R DSBS BET S n Y, 7V
b1 & B IREHEE FHRORERY Y, FUEFNTIC &
BIRESAT LT NG DORAETEmS N TV 5V 9,
k?f@miﬁ%ﬁwﬁ%ﬁ tl?%Ea%
Bickby, EHome &b IcHERMEE L
fiﬁﬁg@%%#£b%¢% ﬁmﬁé y v
7 DFENH Tz o T, ZoBING % kL 22
X7 57, KEOLZEFHKMICHL BEE 5 2
AHborEZzoNDL, KETIE, YI2L—
a Y OREN EEZHIEL, BT T IVICELERRE
DREEIY AN, ZOREIZOWTHETS.

%1 JEfsH 20084E6 H6H
*2 WA - A — - AR

BHAHEERIEH FC - EVE Y 7 =% it (T4)
%3 (WHAHBHEMEH FC-EVEY ¥ — it (T5)
*4 HAAREBEAZEFT FC - EVE Y ¥ —

%304 567 (20084E6 1)

2. FtEFE
2.1 7IIYXL

SRR IE LT IR g MR O B B &
CHEBERAR E TR VFERERTHY, 7T
D X L OFINEEEE ¢ ICRCE L7z,

op 0 _
5+§j(/7”-)—0

o 2 » o[ (ou ou
—ou, )J+—\puu |J=——+—| 1, ~+ +F,
2 ) ox, (o) o, ox, [” o (8x‘/. o, ||

5 o[ or ou, ou,
—(pE) +—[u (pE+p)|= . [keﬂ(%jeréﬂui( -+ j

ot Ox;

o, W, p, F, wyg, T, E, kg XEnEn,
ADERE, ®EE, E, ), BRAERRE, i
E,AL%W$ HMNBULEERE LT, GLURET
WIZiX, 15#EELTEE 7V T & 5 Spalart-Allmaras
%7vv%aﬁﬁbiu;ﬁ%AgimﬁW%mJK%ﬁ?/7
k7 = 7FLUENT % i\ 7z,

_ a3 287



JARI Research Journal

2.2 EHERMAFETI
HASAOREFERIIUTTHEbEINS. 2
FEMIR B L M Eh, BESMATIIITH 5.
pV, =zRT
z=1
Z 2TV, m/kellZEFE (=1/p), RIZEIRES
(KFETII4124.41J/(kg K)]) THAH. KEHADE
Nz LiF5sE, KEDFBORFEFIC L) R
EPOSDTNAEEEZE L 2D, ZOFEXIY AN
%728, Z ZTldModified Redlich & Kwong € 71"
PRH L7z, 23 EIREOREE 7 ) DIF o3
TEREIND,

v, aa

V., —(b—c) RT(V,+b)
0.42747R*T.’
q=——

P,
b 0.08664RT,
P
c= RT, +b-V
+ a
V.(V.+Db)
( TC ) 0.31
ol
T
PIZERSHES) (P =1.2838 [MPa]), V.fGEG A

& ( V. =3.188788 X 107 [m'/kg]), iﬁaﬁmﬁ? (T.
=32938[K]) TH5A.

CDETNVIZ L o TRHE L 72 MR Bz % Fig. 1
WCRT. ZdENDEWVIETERESCRD, BEEXS
WIT ) AVNE W, JREE300(K]D & &, J£7135[MPa]
Tldz =122, KFE1kgHh O 2 K4130.043[m’],
J170[MPa] Clz =1.47 THRAE1$0.026[m’] & 5T &
n, R L 22w,

kB, KFEITADFELEZARET VL, FLUENT
Ver.6. 211 FHEWIREETH - 72720, L —HEFKEH
B LTEALZ.

(-]

PV, /RT

0 20 40 60 80 100
Pressure [MPa]

Fig. 1 Real gas model for H,
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Table 1  Simulation cases

case state equation | filling rate[kg/min]
1 real gas 0.5
2 ideal gas 0.5
3 ideal gas 0.75
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Fig. 3 Time histories of pressure at T1 and inlet velocity
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Fig. 4 Time histories of temperature at T2
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Fig. 5 Time histories of temperature at T1
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Fig. 6 Time histories of temperature at T3
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Fig. 7 case1: Particle simulation
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b) case2 : ideal gas model

Fig. 8 Temperature distribution of vertical plane

b) case2 : ideal gas model

Fig. 9 Density distribution of vertical plane
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