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Abstract; In order to study the temporal and spatial distribution of gas in theevent of gas leakage in
overlying oil tanks, based on the turbulence k — & standard model, the numerical simulation of oil and gas
leakage diffusion of a tank chamber in an overburden oil tank is carried out. The dispersion trajectory of
hydrocarbon gas after oil tank leakage is explored and the variation law of hydrocarbon gas concentration
with time in horizontal and vertical direction in the covered oil tank chamber is analyzed. The results show
that the hydrocarbon gas dispersion process is divided into quasi-static period, gradient rising period and
stable period. The quasi-static period is the same at the same height, and the higher the height, the longer
the quasi-static period will be. In the gradient rising period, as the height increases, the smaller the
hydrocarbon gas concentration growth rate is. In the disturbance area, the closer to the leakage at the same

height, the higher the hydrocarbon gas concentration growth rate will be. In the stable area, the faster the
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volume concentration growth rate, the same the hydrocarbon gas volume concentration growth rate is with
the same height. The lower the hydrocarbon gas volume concentration is with the increase of the height, the
time required for the hydrocarbon gas volume concentration in the tank chamber to reach the stable period is
the same. The closer to the leakage at the same height within the disturbance area, the greater the
hydrocarbon gas volume concentration will be and the relative leakage point is symmetrical, but the
hydrocarbon gas volume concentration in the stable area is the same with the same height. Tt is also found
that when hydrocarbon gas volume concentration is lower than the safe hydrocarbon gas volume
concentration over a certain height, namely the safe zone. The research results are of great significance for
the safe handling of hydrocarbon gas leakage in covered oil tanks.

Keywords: Covered tank ; Hydrocarbon gas; Leakage; Dispersion; Distribution; Numerical simulation

—_

HAEA KA SR 5 3k B R, &R T 2 51 R
e, SERIRE G SN TR EEIR G Y, 1632 PR 25 1]
T K B e PRI B K A IR K T R I, BT
SRBEIR o T i B S A U 2 B 2R ) B
AR AL TR R A kR is Sl R, A S
X2 A Ab 7 A TR A HA R

FURG, [ P9 4 % 97 BB BF 5 7 v 5 B A B F ST
SCIGAI Y FVBUERE A 58 . BEIS A28 O 1, LA SR A A Y
5T 3, AR 55 A A5 A %) B L, Sy T AR 2 A AR
TR B T B 5 S R e Sutton 451
H 27 A R AR A LB A e i R A =
Ay R TAR A 7 A s R 3 T T R e R
2l BRI e B, 78 R AR i iz Ay o R DA
Kot 2s oA Fe s R R 9 03 3 i s A . SE S pE
FEOTH, EE RS B s AR R
BOXR Sz Y SRR BB L S a4 B
(EAR IR 1, 38 3 A ARl A M A5 20 fa 6 R AR
BUA AT AL et i 4 ) X a4 A1 2 F WALE
HF Zimont T JCHERE 20 X e K 5 B 23 ] Y VR — 28 K
TR YRRNE )G EE T TR ER I 5Y . BUE LI
AR SARY B I R P A BRI &, T DA S ey
AR IR AR EE R AL

E N AMIF T B 425 78 il & A e T EOE 2 ST
HRAR D TS A B R 7 130 & E B A | S B ARr iE AT AL 3 25
5 TR SRR RIS W T A B = H G B MR AR I e
Wi AE— R b AR SO se it T 2% 0
Bt TR ML R 28 AR B, BB LT 9% 42 P R
T A SCR 5 BLAR AR X il vl A R T B T 8L
{EALHURIEFE , S AT 3 B A R s e i

o
=

1 WEE LSt REE
1.1 Br@EitEELTHER W5
TR P i 0 2 2 1 SR R e

42 15 725 mm FME 16 825 mm BEES 5 900 mm , TR
7 600 mm S5 9 130 mm fEEEIET T TR S 900 mm
WA FE 1 740 mm GEE S 1 880 mm, Bt H AL Tl
I Jpc T T — RSN A AR G AL , 2445551 500 mm B 100 mm,
EB 4 ARG AR 520 mm AT 1 ASRIE TN AR
720 mm, ] 53 RS SR DO TR R0 A% R 113 392,75
JUB 24 698 78 G S T R R LR 1, 7
T Z TR A% LA 2,

E1 BEimEREEiTEIEEE
Fig. 1

Calculation domain model diagram of

covered oil tank chamber
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Fig.2  Grid division diagram of calculation domain of

covered oil tank chamber
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Coordinates of monitoring points in the interior of covered oil tank chamber
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Fig.4 Variation curve of hydrocarbon gas volume concentration at height 0 m
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IR N 2 m B, 5 0 m B 24
W VHEFRAI LGS B O m Hif AH R o S T B R K 2
HAREG AN 2 m SR, A IR 11 I W A
A2 HAT 0.5 m, {HJ2 7% W I th o e 500, o
P SAy iU 1 HR 06 ol SO B AR R S R U
B, AL T ASHT, ERE 2 m B WA S A 2 B2.C 2 Al
D2 e &, ol A AR R, B R I T 09 A Ak o S A

4.864 e-002
4.378 e-002
3.891 e-002
3.405 e-002
2.919 e-002
2432 e-002
1.946 e-002
1.459 e-002
9.728 e-003
4.864 e-003
0.000 e+000

6 SEOmMHETREHHSERREZE
Fig.6 Hydrocarbon gas volume concentration cloud map of

the stabilization stage at height 0 m

[a], FEAE Wl SRR BE S T 1.3% o 7EIA] 8 Tl X
PR 5 B P R 2 me i P T 3l AR R A ]
(IR, B2+ ERE = PR 4 m N, 55 2 m AT AR
MU, TEREE 4 mo b, 208 Wl SR B B A Pl BT
1.05% ,FEfREE 4 m IPAEE S AR BE D SIS AR
L EERE S TR L 6 m I, HAT RSO AUEEIE,
(EBAT B E b TH , E KR 0 2 i R B B A



140

Fig. 8

ARSSEH | 5000 £ 12 7

NATURAL GAS AND OIL

1.4r
1.2
S 10
i
ﬁas
;5,[2
% 0.6
g = A2
I,@ 0.41 B2
—C2
0.2f ——D2

0 5 10 15 20 25 30 35 40
B IE)/107 s

B7 BE2mBSERRESLTHHEE
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comparison at height 2 m
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