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Analysis of the Distribution of VOCs Concentration Field with Oil Static

Breathing Loss in Internal Floating Roof Tank

WU Hong-zhang, HUANG Wei-qiu, YANG Guang,ZHAO Chen-lu, WANG Ying-xia, CAI Dao-fei
(Jiangsu Provincial Key Laboratory of Oil & Gas Storage and Transportation Technology, Changzhou University, Changzhou 213016,
China)

Abstract: Internal floating roof tank has the advantages of external floating roof tank and fixed roof tank and has its own evaporation
loss properties. The influences of volatile organic compounds (VOCs) distribution gradient, molecular diffusion, thermal diffusion and
forced convection on the evaporation loss of oil were studied in the space of the homemade platform of an internal floating roof tank. The
results showed that thermal diffusion with temperature change was the main cause for the static loss in the internal floating roof tank. On
this basis, there were some measures for reduction of the evaporation loss and formulas to calculate the evaporation loss of the internal
floating roof tank in this research.
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Fig. 1 Schematic diagram of experimental set-up

2.2 WRITE

2012 4 6 H ~2012 4F 9 H S8 AT #/
PPN AT, FUHFFR BT AR AT, I
E TOUIS U B8 3 KT A 00 9l R L | D R
SO | WETVORLEE AT I , R €85 2 B E PN T

| \ﬁ -

)

AR M 5% X RE B A TR EL N A

2012 4F 11 H R A LI A A alb AT, 6 LS HY
DRI A T S 6, 0k ik A A [ e 2 i v
JEE , FFAERE DX B X W50 R AT B AE

3 HBRESM

3.1 (AR ERARIEE N A W AR

75 R IS p 3 o O A 52 381 O B 194 B, et 4%
SRR TS R Pt 2 7 22 v DRl b R PN 3
A2 S FFIVHIE TO0 Ik 32 P9 52 W), 8 9 SO0 )l
S T ORARLEE , I 0 0 TOU 30 1) 8 P AR
i (NP 2) . DAGRETO0 2 3 28 A9 A s i) b B T AR
WA TRLEE A BE . DUIRE T 2 R A R TN IR
Al HE SR T AR, AT, A B DY T R P AR 23 T
A 2 DA TS i JEG 78 A OB e 0 3.

PR PR 2 18] B A B A B 280 3 28 1) i
Y ke N T L 4= S N T Y R e A
AEHEE PRI i P03 B L 5 e T B P 3 Bl BE Y
R, BRERCR A & 731 BEAE T I 1R 731~ Z A1 /Y
G177, S G PR A ER 2 0 DA A 2 T
K IR

B 2 R U Y 7 ARl 2 1 2 A I i
TRAREMAEAL; I H, KA LR R I E] 4 /)
i B AL A, E TOUIL P L BR Bt 2 1k, (B AR L
DRI/ IN T 300 8 A AR L 114 2 W S0 AN 2
ARTR BB R R, ARl B2 I Rl B2 ) 72 e
ANBL. BT SRR R 2 R TR
JEE AR5 T 8 T 88 SR A2 Ul BE B2, o LA
T PR AR 2 ) i R R DR L BE R T AR
A, AELBRAT: S JPE A A RN B I DDA T 2 P it 2
(O ALPESSIAT L]

PN TS PN ) A 25 18] 5 DR =R T, it N

60

—— PEBRE0.6 m

ss | N > PERSHIE].2 m

T wa - BEESHENE].S m

50 - "y o BEBIRING].65m
4l " "n = O 3L FE
- KA

9]
40
&
351
30
251
20 . -
o o o o o o o e o o o o o
M N 9 N g M om Qg |moa o |momn o aoQ
S 82 - 22 2 254 &z 82 2 8
1 (0’clock)

B2 mENDNEES T

Fig. 2 Temperature distribution field within the tank
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Fig. 3 VOCs concentration distribution when gasoline

is stored in the internal tank
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Table 1 ~ Oil loss during gasoline storage in internal tank for a whole day/kg
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of the tank when the roof was ventilated
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Fig. 5 VOCs concentration distribution at the central axis

of the tank when the tank wall was ventilated
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Table 2  Effect of the ventilation location on the VOCs concentration
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Table 3  Effect of weed speed on the oil evaporation
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