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B OE ik psedhnmnt voCs HE R TR R, $25 VOCs ARGt muemfite, AR5 REmAE, AR S
% 3¢ UL 330 Fr#EF HG/T 3037-2019 FHOCHIMBUNAR , RAE ML, LU 6 0988 Bh K& CH1~CHS FIMIK
BB LH MEEA, MR E B EHER N 7, HriR R R am B S He e, 1T VOCs JdiHEA
WALRORE . RIS TS RME . AR R, §iE HEBiEE Q, MU AIEEE . # AR Ih CH /B
BHO R ST AIL IS, FBBHDRE N 0.95-7.90 kg-a™!, RBEBIRE LH (HER E T80 A5 A A% 98% LU
o I P AYIB B R S I M R ARSI A B, BT, fE 5. 20 F138 °C B LH Ik FB
BEHEE Oy 4 0.67. 0.61 F13.60 g-(m*d)™'. CH #l LH (-2 & HEN F 4 5.39 mg- L™ F10.083 4 mg-L™", %5k
lidgs 8 M AR5, SR LH BRI T 4 B AR n B/ D 7Riis B 1 4 BT 3 700 t, EA RIFAIIE R AICR -
KA MR VOCs JfE; BIBsHER T AHIER H; SUREE

FRMAN (volatile organic compounds, VOCs) /& O, Fll PM, s F —IKAHISIHEM (secondary organic
aerosols, SOA) [ EZ A", ML AWTATHY VOCs IEFFHTEE R, VMR KX VOCs 5Tk %N
(19.7£7.5)% 1, stV E Ry s E 2707, 270 A VOCs Bk —.

Jnis VOCs HERCEIHE 5 AT HBHERC. IniddHERC, PRRHEL . IR S S HE . AR
PehnN Zs S %52 14> (California Air Resources Board, CARB) 4, ERMAIMAME B VOCs HEfE
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s,
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SENHE A CHI~CHS; 548 1 Mol BT AARS B RUG I , bbb = eI R A 2
F 0.286 mm, SN LH. Frf I BRI R 4.5 m, AN 2.22 cm,
1.2 LR

TR IR CHS-DSK, B2 0~8 kg, MIERGE N 0.01 go FHFET GP/R 254 AR HIREIR S
AP, LR S mx2mx3m (KE% ) , BERE20~150 C, HEHR 0.5 C, BEERE
20%~98%RH, }5EE 2%RH.
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Fig. 1 Test result of gasoline penetration emission in summer refueling hose
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Table 1 Statistical comparison of gasoline penetration emission

% 1, FT06) 1K (6) AR IIFEAL S5 per day in refueling hose
27 #1224, $EFE Shapiro-Wilk K05, PAESY  AMsdHht 11505k BAS W (ed") PIE % BRANK
E’Uﬂ‘:’ 0.1 WT‘ﬂ 0.179; %:‘F‘ﬁ (7) E/‘J#Z'Kﬁjﬁ?:/ﬁ\:if Oy #(4) 3 19.66 s %  x
AN Ly S 4 ML) /\ N o

24, SP.SS ﬁf’?‘;ﬁf??%ﬁ/ j‘iﬁ;{f On XS 27 21,65 0.1 880 14.02%
IFOImO%(:OV_SI\mI:nO; RS /‘J\ fujﬁﬁ ’ O A6 22 1951 0179 9.07 1544%
HEA HEBE RN P=0.251; Lk 34 P{E ‘

Ou EV @) 52 2038  0.251 9.00 14.74%

FIRT 0.05, GO 3 ATREA SO & E S
B, B, % 1 o, Ik
AR REIR/N, A GRS A T4
B, PRSI (5) HELRTIS 53k S0
B 0, A AT

FERTIMEBIT, RIS h
B EHE R LA SR 2 Fde 2. 6 7
WIS H P B B O, IR U G 25
flotadi, 7655 2 MIRARWIAEIR B, 5as L
BIOHG. [CEBREHTL RN, BiER Neh
MG, FRALH AR B, TR 2 ik &\FK"
FUBZPERIC REL R BT 021, JESh, KRS nmneEen
SIAER, IR IR (0 B R LA i cm cmo o o5 L

CHRRARD, BAHEH.

C 2514 s 30
ﬂJ} %2’[“{%?@%%@
2k [ B3I R

20} %

JReAE H s s el (g - d)

R AR KE S, CHI BB R e 2 EFmmRERSEHNE

19.7~26.6 g-d”!, BATTFRPRABER,
R4 GB/T 7528-2019, HATH S INEAE A

*2 B &MasR
Table 2 The Linear fitting of the date in Figure 1
ERlinvEE ] S 20 1) S35 )
WETTE R’ eI R’ WETTE R
CHI y=22.492x—-46.561 09867 y=20.699x-50.782 0.966 1

Fig.2 Permeation emission mass per day of
refueling hose in summer

09897 y=26.401x-58.76

CH2 y=10479x-34.076 09616 y=14.613x-2.213 0.9867 y=10.444x-25.638 0.966 9

CH3 y=9.63x-35947 09167 y=17.012x-36.925 0.9843 »=12.453x-30.657 0.962 4

CH4 y=1365x-2.936 0.7597 y=3947x-7.1267 0.9902 y=3.221x-6.056 0.9756

CH5 y=16907x-40.078 09851 y=16.662x-35.712 0.9891 y=11.878x—28.906 0.966 1

LH y=0.052x+0.949 02123 y=0.132x+0.672 0.1686 y=0.226x—0.201 0.895 4

S E R B HAEEES I AB B R OIS MBI aAE 2 DARE R E SRR
JERIAE A TS PRl o T AU, A B AR AP T — e R . 1A F T SR
B FAfER R R L RO, ARPNESH B S S AR FRZS A B TSI, ARt 2 H RTINS %0
S m b B P P UM RE ) 2 R R T 20 VRIS T AR N BE , R T S TIAR IR T TR 3295
i, BEE A A AE R, PR T ISR AL R, AR . SCHRAER R I Z, 11
A AL g N, 1A S A iR AR VR, R A B ) s Bk
WA, [R) S A B AE PR SR P 16 h U, Yl iR S i 2 50.5 mg-kg ™, ORI BOE fin 3
5.54 mg-mL " HUCRIAE AR B K . IGMANIRIZNEESIE RINRR, NINRIZHRA AL
Z5R, MRS NIRRT K, IR O TN Z R O LIE N BB SN2, 2Eimish B mzlsh
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WIS ST HES , RN, VORISR w0 g o RN
BRI A IS = o] —mams _

F 3w MRS 178 3 L& % 180 |
K, 3 S&MUA LR 95% BY'E {5 IXHFT 95% Tl ‘§ 150r
AT, UL (e R I B P i =l
BRI Lt R, ATaEad SCHR R B T g 6ol
Tl ® 30f

HRARSE (3) T LB I i T2 ®L
B, TR P B SR AT 2 3 B B S S TR TR
o IKBE | BRSBTS EHA R, A A/
BBHE/NT 1 gd'. £ HG/T 3037-2019 H1, El3 CHI1 BZ 3 MK EHRERAE
BASIRIMB B EREFE bR 4A AR 10 g-(m?-d) !, Fig. 3  The fitting curve of three test cycle of CH1 in summer
4B AU 40 g-(m*d) ", AW R 5 R ‘
WU | UGS BB T2 bE %3 BRSHEE RSEAE

Table 3 Annual permeation emission amount of

22 REREEME SR
BT A IR . RIS B S  —— - — :
WAL, B Sp EdRe IREIR Qedh Owed ] Cuml

different tested hoses

FEAERANN RN R X S B HE R (A A CHI 21.65 67.48 6.33
Bl 4 FRs. YIREETHER, ANEREEE TR CH2 10.69 3333 3.13
135 175 T R AT RS, 220 FEARTELS g LU CH3 11.56 36.03 3.38
W, BRI EE Sl A e O B A e 7R CH4 2.60 8.10 0.76
MREEIEER, AR 5~38 °C N, BEER L CHS5 14.24 44.40 417
RSN L, HIERRETHE, BT LH 0.18 0.59 0.05

TFAT LG, BRI, R T
O S EIAE R T AR R, A oAb, VORISR R R, ORI
FETFET, AEPOMEE R RS PR I, SISO TROSR SR, R BRI i 2
R,

@ 107 —CHI -CH2 237 +CHI --CH2 %07
= ~+-CH3 —~CH4 =30l -+ CH3 —~CH4 s \/
# 8[  «CH5 «LH = ~+CH5 <«LH &40
%) %25 LW
KN 6 ) Nypgopii-- . ——
g B g2 2
o, s g\/, I —
i '\v\, i — = 20 [ a-CHI —-CH2
% 5 E e ——— --CH3 ~CH4
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2 5 40 60 g0 = Ty 40 60 so B Yo 40 60 80
SRR % TR/ % R /%
(a)5%C (b)20C (c) 38C

4 TREIDEE TREZSEANE

Fig.4 Permeation emission amount of tested hoses under different temperature and humidity
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BEAh, AT AT, A SR I, A28l i, BaE A 7
RES R A, (HAHE— AT REEARITST

3 AL RIRIZE

3.1 AN AP ESERERRE

AR LR A s T it A A A R A, KRS B SE bR S R A B T AR,
Ham A A R S 2 N HAR L. PRI, X Em e BEHEL, 78 2020 FE&AR R Ot RA05
YeWrHERhRE (ERE DR ) ) gRilidiirh, ST ME B B nT LR B B dbatrii -l
2030 4F 80% ki e EVR 22K, i EVR KB ERE.

WE S s, SEIHRE EEH 3 254N, OFMRZ . R WIRZ. SMRERINRZY A
B, HsRE AL RS, RS TR E AR . (RSB IS Tt N 20— 3
KT RIBMHMEE, HATZMH PA12. EVOH. PVDF Hl THV kPRI R0 B A A ATk KB 5
RS LH, MR 1EMA S T I IR Bl R Bs i, i —ou LR B AR BB b2, M
B8 I B A P RS B EIRU S R RN, FFTF & LH o = e SR U AR S B K T 0.286 mm., JEAS
NIIE R BB I T A S 8], B Th iy B IR S B, P e e, e —Efe i b
6 Fick . 1Wb, FmsEfEd, mES PR E SRR, SEORRZSZ R
N2, R FRIBBY B2 E B EVER, BEAIT e RIEATFI R MEREE R, KBERE
LH ZEARR AT FERFS2 S T UL330 bR IRB S 10 g-(m*-d) " BIBRIE. ik, Bski
B 2R B R ORI B S B S HE A PO N R, IR IR ER B SE AR AR, DA
5 FEFREELR

=
- it [ B B BEL I 2 N o
MRz 2 SR R = S 2
() T3 Il e 1 = 2 454 (b) AIRIE Il e 1 DU 2 254
5 TEZEEMBRENERER

Fig. 5 Structures of different types of refueling hose

[, s FEA LH BB R EFEAAL 16 h 5, ARUERRT . WA BRI & 25 3 R4 IR
WA, B B2 R R B BEAT SO RAR I A5 G4 2!
3.2 AR APRESEHNETFIIRE
PUAERSE R 5000 t OImmesi o, AR CRAIMn U EUbHoARbRE ) (GB 50156-2021)4, %41
BTN ICE: 8 JLIMINIIAR T 8 ARPRAENNIESE , A NI OIARE &R 0, il (10) TR, B
BBEHEIA T U, R (1) TR
_ Qyx8xd

A 3 (10)
10
K O, MEENIKIHAEBEHEIGE, kga'; d MMM T REL, d, B 365 d.
_0,x8
= Mip (1)

L U, WEAE PRI IEADN T, mg L™ M b giat, «, BS00 0 t; p VRIHIE
B, gL, ARYE (HI 1118-2020) Vil Jy 760 g L',

FRRESE 3 MRS, MR AN AL S A A HER N a0 EE 4 R, CHI BAE BIAR B3 m il
7.90 kg; (K55 LH RE MR BEH I, 48 &6 TR HAE R 0.069 kg CH AYHELH T4 1.15~
9.61 mg-L", “F¥MEN 5.39 mg-L™'c LH BYBEHELA T4 CH FIIFEAIL 98% DL L, KT 0.1 mg- L' Xf
24 CARB 15 H B9 H MBS EHOEN 78 7 mg L, SARWFSE 5245 0 88 B HER T4k
EP3 1IN



%5 6 ] TIRPAE MBS FEHE N - S AR M A VO CsIBHIZ 1501

WA RS 25 RS HE R 124 4% % 4 BRSKENHRET
ST EHRI R R, IR A SCLe 4, Table 4 Emission factors of different types of hose
R, MRS SR~ ey e o)
SHONTIBTPECRLARG , IR K. — 7'90 -
S, EPHITR SPHOIE , S A - . -
BIBHERR RN o 2 BRI A 1)
RITHBAFACTE, S AL B HE o 2 >
MV, AT R A B A N T e 0 b
gﬁ%ﬁn%\:{ 5, CHS5 5.20 6.32
3.3 At APIELENZE - 0.069 00834
Z IR R SR R B HE A R AE
BB, £ S9REA S MM EEISEHRMET
IR s L A, R TR E ok R A Table 5 Emission factors of different types of hose

10.58x10% T8, PAVESEIE B 7RIH 2 000 t I ERSEE A B WTE
L MAERIBBIERE R 150024 t, 2% FE el il R He /g HEi/kg

BEAIACE , WA B R BRI E /N 2000 4 17.74 14.18
23.22 t, AHEHIET) 8 MIREES, FIRIEE LT 5000 8 35.47 35.46
PR 3 752,73 t5 A HIRHRE E RNk FH 10 000 16 70.94 70.92
B, W B L IR E 5840, BA wmaom 3000 . 14189 21276
BN B IR RS

4 &g

1) #4535 E UL 330 Fr#EF HG/T 3037-2019 IECELER , RAVEIES T 7k, FRIE & LA I
% CH MR B AR LH B4R B B HEE 0.95~7.90 kg-d™' A1 0.069 kg-d™'; “F-H23Hu K 74> 50
539 mg-L™' f10.083 4 mg- L', fBBEMIE LH (UHEIH FHH IR CH F#IK 98% LA 1.

2) RS BEHGE, HRAN T B EARE LH 75 5. 20 1 38 °C TRPFARE HIims
EHECR Oy N 0.67. 0.61 F13.60 g-(m*d)';

3) R BN 8 R, SRAUKB S AR LH, 4 EAFE RIS Bk B
3700 t.

2 % x #
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Testing of permeation emission factors for fuel dispensing hoses and localized
VOC:s reduction accounting
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Abstract To further improve the VOCs emission factor system for gas stations and enhance the accuracy of
VOCs emission statistics for pollution and carbon reduction, this study referenced the U.S. UL 330 standard and
the HG/T 3037-2019 testing protocol. Using the gravimetric method, we measured the permeation emission
factors of commercially available conventional fuel hoses (CH1~CHS5) and low-permeation hoses (LH),
analyzed the effects of humidity and temperature on gasoline permeation emissions, and conducted localized
VOCs reduction accounting. Based on statistical mean, variance, and coefficient of variation, the daily average
permeation quantity (Q,,) was selected as the representative data. The results showed that gasoline permeation
emissions from conventional hoses (CH) exhibited a linear correlation with time, with annual permeation
ranging from 0.95 to 7.90 kg-a™". In contrast, low-permeation hoses (LH) reduced emission factors by over 98%.
Gasoline permeation was significantly influenced by hose material and ambient temperature. Under constant
humidity, LH hoses demonstrated average permeation rates (Q,) of 0.67, 0.61, and 3.60 g-(m*d)™" at 5 °C,
20 °C, and 38 °C, respectively. The average permeation emission factors for CH and LH were 5.39 mg-L™" and
0.0834 mg-L", respectively. Scenario analysis revealed that replacing conventional hoses with LH (assuming 8
hoses per station) could reduce nationwide gasoline permeation emissions by approximately 3 700 tons annually,
demonstrating significant pollution and carbon reduction benefits.

Keywords fuel hose; VOCs emission reduction; permeation emission factor; localization application;
effectiveness accounting
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