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Fig. 1 VOCs emissions link and control technology of gasoline filling station

Bt X I s A 8] T2t #R g HEA A -, 52 B A% 4& (Environmental Protection Agency, EPA). fill
M 25 <% YR & B1 4 (California Air Resources Board, CARB) A1 BX | ¥4 5% % (European Environment
Agency, EEA) SEHLATTFIE T AHSCHE 5 FeE W 5e 4 WAEdb mt . bS5 T & 1 it i i A
T ST AR B g U b T R P AR oK 45 il HE TRl F (Uncontrolled Emission Factor, UEF),
BIVOR SR BB A ISR B I, BN 1L 3R BT R VOCs B s, A L S R RRCU 0k ok A R
UEF 4354 3 743 mg-L™"', 2902 mg-L™", 1787 mg-L™",

] DAY o0 3t e R %) 0 B e T MR o AR R A W AR L O 2 F I A B i HE s PR
? WG AT AR . PFUCHERON Sl s R . RO PV IRBROEE . H a3

TR S R A 9 O BE AR DR AR OC o B R [ AA 1 B AR T GB 17930-2016 4 IR 5K
ﬁ/ﬁﬁ>> U RE, BAE 1A TH-<4 7 30 B, B Vil RZERE N 45~85kPas S H 1 H—
10 7 31 H, il 8 [GZE UK N 40~65 kPa; 35 [F EPA £ AP-42 H it S ML 2l 2 i aok 22 HE i 5 5 B
B RAURBE N 78.6 kPa, FJEI i >R H FL 23 Ji B X 0 i R 4, OB IETE 1.0~1.2, & F
@%%ﬁ?lwﬁiﬂym%mmwﬂmm%kmvﬂEE%FEﬁﬁz%wHWh@?I%

(35 7€ B 0.75~1.5 kPa Vs AR5 R FH 552 56 00 3 RN A0 G 1T 4005 AH 25 6 00 7 0, D00 o el s o i

PR B I i AR A g R, AT O AN ] R
i i 43 G PR 2

1 WRFZE

TR ARG I il O HE RO T, A ,
W 724 % 55 [ CARB AH 3G 10 Il 2 KL 72 7, ﬂ‘ I S '_ _____________________

J T I 2 PR L R HEBOR SR R G il T ﬂlﬁﬁp%ﬂﬁﬁpmm ......
Tmhﬂfﬂﬂmwgﬁﬂmﬁﬂmlﬁluﬁtﬁ%iuﬁﬁ AR aalbiidlis
P b T, SRR I A e o B o e

TR AR T, BRAT B U A ol B T —i WL

f= 2L ) r Vizen
A 'f'ﬁff?fﬁ E 2 RO R 4 R A
LB PR TTMIE AR R A, 3 S Fig. 2 Structure diagram of gas station emission test and
W AR HE s Rt P Wk acquisition system



1564 EZ N D ERVE

JH Dresser 2% @ % [T Tl A8 & W1 09 % %X CRM8C175 i, 1R 25{H H+0.75%; [ J178 3% %8 R dt
HRAHE R A FE R TYB-315MG, 45 1 0 i K SLiFR 24 0.2%.

SR R S IR IR 2 SR B AR R, AR gk L R AR A M 29 9 000 t B9 G v Sk
IR MR A BT 44 30 meHl R YIS Ik FE L A A T S Y AR G 0 Tk AR 2 R
1,10, EL 330 HE 3R o i HE i A I 05 152 it P B R4 il o A I S ) 1 AR AR SR R
P/V, R 3ty o 3 b il P R S A 2 2 i S P UR R B

FESCIRET, % GB 20952-2020 Bff 5% A-C ZE3R A 3 w2 o a3 A< DI 48 W S L R A
P T TR R R BEL TR BEL A A [RIEE A BT WA ER O A B S S 56 i R v T
o T A o HE R W I RN Ry 3R A0 2 B 6 B A A 3(a) A (b) I s, P AT L E 3(c). AN
2021 457 AL, XS R . SR WEEE S . PRI AR TT R TUI 1 ARSI

R 5 A YA TP A T A6 D, L il R RS SO L S S R P SRR SR L R A
WA, R IR HE AL A A FE N R TM ZE R . R, A RRORAE R R A b, 7R R
PEEE R T 1 m Kb IE R BRI SR AE O (8] 3(b)) o i LA TR SR FE R, ] TEDLAR 48R4 T
BHNRIMA ; SEELWAARE, SRHZHER 7890 S A (i & Ml A A4 H JE B %¢ B 4% (non-methane
hydrocarbon, NMHC) F ¥ & .

(OE3:n]
B3 fnomsbHERUNR R E T E
Fig. 3 Field diagram of emission test in gasoline filling station
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Fig. 4 Relationship between daily refueling volume and daily

emissions from 2021-10-15 to 2021-11-10
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Fig. 5 Relationship between cumulative refueling volume and
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Table 1 Linear regression parameters of cumulative refueling volume and cumulative emissions in different test periods

o1 B iR WEIE R H ¥t o /L
2021-10-15%2021-10-23 0.0397 0.956 9 1.062 70718
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Fig. 6 Relationship between the daily refueling volume and
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Localization application of breathing emission factor method for underground
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Abstract  Gasoline volatilization from gasoline filling station is one of the important sources of volatile
organic compounds (VOCs). VOCs emissions from gas filling stations include five links: oil unloading
emissions, refueling emissions, breathing emissions, fuel gun oil dripping and hose permeation emissions. Many
statistical studies on the emission factors of gasoline filling station have been carried out. However, the influence
of gas station technology, equipment configuration, daily refueling scale and other factors on emission factors
has not been considered. In this paper, an independent designed breathing emission monitoring system based on
the CARB certified procedure was installed in a gasoline filling station (9 000 t-a') in Beijing without vapor
recovery device, then the study of local breathing emission factor of underground storage tank was carried out.
After continuously collecting date, the relationship between breathing emission factors and refueling volume
was investigated by the combined methods of experimental testing and data statistics. The results showed that
the correlation between breathing emissions factor of underground storage tank and daily refueling volume was
significant. For the standardized gasoline filling stations, when average daily refueling volume was less than 15
920 L, the breathing emission factor was 0. With the increase of daily refueling amount, the breathing emission
factor increased gradually, and it was in accordance with polynomial equation. When the average daily refueling
volume was more than 28 800 L, the breathing emission factor tended to stable at about 30 mg-L™". Taking into
account the installation cost and environmental benefits of reprocessing devices, gas stations with annual
gasoline sales of more than 4 500 t should install reprocessing devices to reduce the amount of oil and gas
emitted by breathing. The results can provide reference for the hierarchical management of gasoline filling
station with different sale volume.

Keywords gasoline filling station; underground storage tank; breathing emission factor; refueling volume;

hierarchical management
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