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Abstract Aviation kerosene, as a fuel for aircraft, has seen rapid growth in demand in recent years. The increased transportation
of aviation kerosene in oil product pipelines can increase the profits of pipeline companies. However, GB6537-2018 has strict
requirements on the quality of aviation kerosene, especially for its cleanliness. Therefore, how the cleanness quality indicators,
such as solid particles will change after aviation kerosene is transported through the pipeline, and whether it is affected by impu-
rities in the pipeline is of particular concern to pipeline companies. In order to find out the source of solid particulate pollutants,
and analyze the impact of a shutdown on the quality of aviation kerosene, this paper proposes to use the online immersion
experiment method to study the changes of pollutant indicators in aviation kerosene pipelines: based on the scheduled shutdown
of aviation kerosene between the refinery and the pumping station, the deposition and variation of particulate matter in aviation
kerosene at different positions of the pipeline during shutdown are analyzed, and the possible pollution pipeline sections and
pollutant sources leading to high solid particulate matter content in the oil depot are determined. By comparing the rise and fall
of solid particulate matter content of aviation kerosene when in the pipeline and after entering the terminal oil tank, the migration
behavior of different types of impurities are deduced. The experiment found that: (1) Topographic difference is an important
reason for the differences of solid particulate pollution. For continuous up-dipping pipelines, solid particles gradually aggregate
into clusters in the oil flow, heavier solid particles such as sand and rust are deposited at the bottom, and light suspended solid
particles are carried to the downstream pipeline by the oil flow, and the accumulation increases. For downslope pipelines with a
large drop, due to the action of potential energy at the bottom of the slope, the heavy and light solid particles are deposited at the
bottom of the slope. Even if they are carried downstream by the kerosene flow, they can settle to the bottom when the pipeline
is stopped. Therefore, for the continuous upward slope pipeline, attention should be paid to the aggregation of downstream light
particles, and the filter element of the downstream pump station should be replaced regularly. For downslope pipelines, attention
should be paid to the increase in the downstream solid particle content and the sedimentation of heavy particles caused by the
heavy particles carried by the fuel flow. Due to the presence of more heavy particulate matter, attention should be paid to proper
static sedimentation during quality control. (2) Although aviation kerosene is filtered several times before the pumping along the
pipeline and in front of the oil tank at the terminal station, if there are too many impurities in the pipeline, there is still a risk of
excessive solid particles content when the aviation kerosene arrives at the terminal station. Therefore, it is still necessary to pay
attention to the quality control of aviation kerosene during pipeline transportation. This research provides support for determining

the pigging frequency and ensuring the quality of pipeline transportation of aviation kerosene.
Keywords aviation kerosene; immersing; solid particles; quality control; flowing pollution; undulating terrain
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Fig. 1 The basic situation of the pipe network described in this article
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Fig. 2 The statistical chart of solid particles in the oil quality inspection list

ORI &N 0.1086 + 0.0057 mg/L, &G ER, I
HREWNMRK B ARER BAE = MAUETE T
BF, EARRBURY A 2 LU v, EARHEZE IR/ IE
BorAikad, Gl ., WIFIE e EASUR Y &
YRR, Hd, AU kB
B BT T 0.322 mg/L, A3AAT AR v, AHE B
AR MR B S ik, BEUARUR Y4 E T
10220 mg/L, HAMmKRKRASE, KL TIESSMEE
fit, HARILT SRR R AE

2 LSRG,
21 B&£RAXE

N T W HERR AR BAE = TR 2
TE I BRI A, U A A [ (AR 4 R
LG DR (8] A2 AR ALEE , B SCAEih R A NE T 5
RIS (LK a)(E] 3): K —MR T Beakeds &
BOME B A BRI ACR S i T, Mo B
HMIEA R LI A, BORE R e BETR . ) 2

FE R A B AR S FE DA R 11 i Ah HORE
BB B IHRE R A S E AR A B iR, 7R
BYRFEIFT &S 12 h, 24 h, 48 h, 96 h, M BAIHURE
SUBURE, ISR VAE A BT bR, HAh, TEVhREDSE e
ANTRURERE, JHRERS T AR AT BEAL, 55 AEEC—1y i
FEARSS, VEMIEA R ZS FMAE . R SE R 145

WNE(E 3)Frs. B, 2t g 4ok Bl i ad
RRUR Y o B . PTRAE o B ADUARE Y [ A
PR 7/ R N N T R 21V W21 U1 - SRR B2/ 220 7
PRI B AR () L JEEAT) A A [ A ORI 4
2820 WAAT PIUTRE IS AR, AR TOR ) sk A1, 353
BEARE, Taiir G .

22 HELRBLE

N Y BE— 20 3 B A i R 1 R AL ) AR A T L
OIS U A B S Yok IR, A R M A P O AR AR T
(ER TR RV aa N E 2 E2 D E I TR SRS TS I E
R BB LA B U A T U E R i [
i BRI TT SR E BRI, EAT R AL 36 7



AU AR TS e R R AT

857

Bro BURERS, RN B3 S Ak N B3 AL L EURE A
PEATHURE, BURR S S L3R, AR BURE J5 A 1 URE
Bffa], BOREM A . HORE N B AR AHOCAE B . BT L [m]H
FEJG H AL A DR MRS BT AT BT . B
i — WA, JE R A rhu O e B S T ) e HESE A T
A, BRI BN B A e AR, 22
TERTIL IR AL uE S, HEAREE, R TR
XA T 2 A i g

TELRBER LR e 4 DS AR Berh ik T, R
SEBRE A E A TR, BRI B S
01T I = = v € = SR [E1RTRE S (T

Sb: R BN B—IRE AR 4), BB
K 8 km, EEIA T 420 m’, 2T K 2018 4F 9
H 28 H 8:22 & 2018 4F 10 A 2 H 20:00, i a i

3.0

BE{EFh & E/(mg/L)

15
GB6537-2018
L
05 [ ® ® Y
0 1 1 1 1 1
0 10 20 30 40 50 60

BRI AR 202 /88 [El/h
B3 B&ERIRIESLE AR B ) FE R ] 2L MR

108 h, Hir 9} 28 H 822 % 9 A 30 H 20:00 4 &
12 h7EIE ABURE, 25248 BAkER. 10 7 2 H 20:00
TEMR % ARG, E4nt. 10 7 8 HUE Rk
A, B ANRFERERAE S, T .

SCER b NS R E (K 4) R AR, 6
2k R E SARME GB6537-2018 HE (4 [ A Bk ) &
EBR, BRSO gOR TS AR, A
Ji s BB R AR T A AT P AT ) A R
i, A, YPARPRFORASHR L Bk R
PO AR BN T RIS A By, e —
FATE bR 0 A 2 7s BURE I 0 7 B (O 07 22 PRI 40 €8 1 7Y
B

ATLUEH, fERE AR5 BUEE, S0k
B— & A BUAS IRy i, L R 0 4 A S 00 4R

6.0
55 [ ]
5.0
45 [
4.0
35
3.0 +
25
20 +

BBk ) & 8/(mg/L)

15 - GB6537-2018

10 bomm T
05 |

0 10 20 30 40 50 60 70 8 90 100
BRI BT 4R /88 El/h

Fig.3 Variation of aviation kerosene solid particles with time in off-line pipe soaking experiment
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Fig. 5 Variation of solid particles of aviation kerosene over time in the online immersion experiment of pipeline of Refinery

A-Pumping station A

3.0 800
SHEEA
25+t 700 -

-

g20f 600 -

= S

ﬂfﬂ 15 oH 500

5 GB6537-2018 i

10— 400

i TR

= kRl A -
0 L L 1 1 1 Il Il 200 Il Il Il Il Il Il Il
0 10 20 30 40 50 60 70 80 0 50 100 150 200 250 300

4= B [E/h BEE/m

B o6 ] B—IRif A REBFELR LI AP ATLR B R b i ia) 240 M
Fig. 6 Variation of solid particles of aviation kerosene over time in the online immersion experiment of pipeline of Refinery

A-Pumping station A



AU IS AR 7 e A MU 5

859

HEA

3.0 800
_._
__25f —@— 700
<
o
E 20 600
e c
40 15) = 500
E‘ﬁ
}3 GB6537-2018 IE
= L e e EEEEEEEE 400
“
0.5 300
0 1 1 1 1 1 1 1 200
0 10 20 30 40 50 60 70 80
7252 /a8 [E)/h

A -
Il Il Il Il Il Il Il
0 50 100 150 200 250 300
EE/m

B 7 BT B—ilE A REBTELIR I o AT B R ) B e 8] 2L M

Fig. 7 Variation of solid particles of aviation kerosene over time in the online immersion experiment of pipeline of Refinery

A-Pumping Station A

£4 A 19 H 8:30 £ 2019 4F 4 A 22 H 8:30, g
WAL 72 he A 4 H 22 H 8:30 i, AFE 12 hiEHE
Ul A FIFE L B E S B LR ALIRRE , 6 ) BALE . H
T4 121 H 20:30 f1 4 J] 22 H 8:30 7F %% ¥l B {14
AR S UL B S 2% 5, L A B0k 4 1 o 7 A
b, SEER N GIX TR T A 2 BT AT TR, A
By 2% B LI & 8 . 4 A 22 H 18:30 BUEE 5 4
Antm, BTN RTEL IR S i REAL IR, AT A0 AT
s, LIRSS R (E 7) ros (B &4 FroR 1Y
BX5E 4 ).

SCE e 5 Z AT SCIR A L, HRURE A9 Ml S 7R IR MR
MAF LR B, I, B B IHREAS 2 AT 0 T 3k
R R B R B, 1 7 ZefiliEl v, 20 e 550 o5,
PR IIE 0 A BURE A AT ARE Ay 1 (AR SR 4 5 it R LA,
W (O 5 AR AT 0 B IBURE ) AR 1 T (AR IR 5
WOREME. FTLUE N, TR A, MUY A RUR
Yy & AR, 1290 30~40 h)F LS w8, =z
J Bl R — RS KR, SRS & AR ER
TERIE B, UG AY R UR 4 & B 200 50 h L]
=i, HEKIE LTy, Zad w4k st k.
2, Rt a rIm B AR, ERSUR ) A
ik,

Pl 8 el AR 60 h7E ik B HUAS YRR 1Y) 1 44
ZR ST, XTI AT A [ AR O ) 7 12 2.28 mg/L,
AN E AR 72 hFEZE 3 B BUSSIRE Y R 2L R L
Xof AR B AR S ) 5 1k 2.72 mg/L. W LA B4
M BT R 25 ek, KEp i, k) Jedy
R ERRL, ARG A B2 K, ]
Jede b BEY BT, BRSO B A

8 LI e HPIRIL BB EAZRIFR
Fig. 8 The solid impurities in the oil sample of Pump station
B of experiment e

3 rbrSihg

XF L ERSEEG A R AT LUR B : (1) BiAhE A #E1T
SRR, U EAR O ) & AR bR AR IR B A A%, HE
AARBEABRKESR; Q) AFERHIFEAUER L, 75
PRI s Q) AR B, B, R
TR AR AR EREAN ]

FUCJEE v ) [T P Rl AT 43R 2 Bl — Rl RE
FEIM S AR T, X SR R SE /N T 10 pm2,
FEaRERE. ATV, KU 3T IR A TERT W
MEE IR AR 2 s TSR B A 4nvb . eah, it
23 A R S K AT RE RS TE TP R B E T, AR
PR EAAER 2 A Yo S oK B I ) G T S RE
AR ETEY 220, BVRY— HAE R AR MERR 2
3 R DR o IR BB A, R EBR
SO SREY/E Sy i VA NIB U R -ct: 5 wee S P o1 /N R e
B BRI Gy ) A T A T S S 114 3



860

AimBlEER 2023 4E 12 H SF8EH o)

i, H A LA o F2 BN 4 T R (Ci~Cao) 1 ELAE
WAk, JEHLAL 5 35 A Fe,0;. FesO, S S EAb A
Yy, BIEETE VBRI Bl A RS, A —/ N Wi
THPEIENE TRt Ak SO = A i JEHLER IR
S0 ORSLES ASIE N BE TS B IR 2, X T
A P BI T (AR i T R U A ) 1 A S kA T A
ESEZN U A

MEZE b FSES e 45 KR, SEI bl Sk NI 3 R &=
AR ERSOR Y & AR, dhmA VIR kA, M,
SHG e, WLEE I B Y [ R U ) B8 (A i 12 o
) BT HRE RN SEE b, AT 0 R AL
[ AR TR Y, PR RS (B 2202 TR, BT LA 3
HURE FLINAS B 0B ) & e 0T N . i erh, Ok
Y A R EIR N TR Y ] e Rl ok
BURE FHN AR B J0R ) B e AR S T R, TS
Fe SR AN UHEN , 235 BRI 60 h 5 AUSIMAE R, 24
FECRAY, b4, FIDBETHIRERTIT, 7
W72 hiheE T, R AL R T4, LA
R BRI A K A R AR . T R
EIETEAREAL 2 5 A BUKER B BY, i A i Kk T DA
Sl & MEY R, IR 72 hiAe 28 A 0 I
W, A5 0 T B A P R A T iR A s g

WL R —m B R LRI, MY 25 502
AR TS e AR R A S 22 I Y, 2 LR A
R TS YRR [ A AL UE . B A—THE AN
Lk A S, B AT, 5 SORL R T 2R
R, BRI, A5 AR TR Y ] R
PERE I, B A b OB ULV B A I S I 3
KBS R AT RS . D A A 2R A T
FUEAS TR IS, AR S #57 B Ul i =
AR A V7 0 AT DA i s ey ik, e X i
BB, TS  EAREOR 3 R R R TR, IR AN
55 e S5 R . MiR) B—2Euh A LR N YL, M2
BMR. WETBRIKZE A, HiE7E 2530558 160 m,
ETE AT 1 B AR B op BB . IESC SR b,
TEIR 2 ASEE SISk B A 3 2 W T DLk kL, B
B

ANV A BT Y W oA PR AN [ (R B0 52 W] LA B 43 3t
S (S a) HE—BUERH . B 3 TR, BT BRY
T BV RIS, TETREEA 1 R4, R AR ASOR 4
SAFAE R R TTRE IR S . TR AT, ANAELELRE
RIBORE TR IS . XU Bl 4o B4 A
B2 (R T ORI o PR AT s X R A 3 0 ) B e
( 2)th 3 HFax — 2538, B H) B A ke il [ {4 ok

Y bne £ TR G E, BAEESHE S, W]
AEZ T E ORI R DRI 50 S8, MR AR
T EASSOR ) GE A DR AL . TR 1Y
LRI T 0l A—IME ATOAS BE, IR, $R) B—2
Uil A S 2R ORI TS Y R

BE—200 0, ESEK e, dh, BA WEEE] [ A
B LTS, UL B—IR U A &, B
KR E BRI B— R AR, MWIREARE
wh A, WREEARGE, RS BFE A 8 h s AR BN
XFLESE c fsi e, RIFMREEME LB, 5
55 o VA B AROR Y S ) BT, IR A—ZE 5 A
BN B RTUETRY, EENEIZYN AL TR
i A—SE S BB, IR 2o ad ARk B b WA P A B I
IR R B,

P A 3t VE S BEURE 1 4 e A A e B A, ok [ A ke
Prerish, SC8eb. e, SCERd. SE e AEIR I
SR T AR AR A4 . HLHR I URE AR 56 1) 245
S, R R A (R L KON BRI . KR
N ESFERE | K S R AP R S A S E R
PR GB6537-2018 MR, H IR ShE N, vil]
R T E PR EA R BTG, RS A
) AR ) B AT RE AR, (HAE TE NP R I A
X AR LA ) T S A = A s i

4 HHBHHEIN

ASCE U BRIRTEAR R B, 3R
FULJAE ] PR 4 5 i B ] F) AR R . IR T
S B TR, SRR S,
TR TR A Tk PR T AR . P A5 e
B AR ORL ) BE I 1B] B A PR, A5 A8 Bery e
Find, oW 7T BOR R 22K, WsE T %
2 WA ] A DR ) 5 e v ) T RE A e B S
TSR . X HUAE A8 T8 A IS I RIE AR 3 i s
PR [ PR AL 5 i ) TR B0, T 1 AN TR R B 2
JREiE R LA, OB AR R E R T 2%
HALGEUT

(1) X8 25 AN ) 8 BT ok IR i, 9
AT 1A AT A AR IR ) ) SR DR B R T
B— % A BB MUR YY), ek, b sF. LIK
R A—Rui BE B REERY, WA, £+,
A= Y45 ;

QX BER) K, T EARSEHBRY), 7R85
A ) P R AT I Y AT R UL, S,



AU AR TS e R R AT

861

TR DR R T8, L0 dh B B . X
TR IE, R A BRI A I [
TUREY) & i TR UR A TR IR 5

G)XHTHR AR BE R, i TEFY Lk
IR AT, RO RER S L ik, £
YCid U8 LU D i R B R R S i X
B— % A By, AIBEAFTERREE AR sk ey, nILA
7 R Y E AR

(4) BRI AE T 1T 3 A T BOR i RE R 2200
0E, (HUSRAENI S 2, USRI A A

RPN

Il (A IURE ) 5 SR AR A0 XUBS, , BT AT A3 i 226 AT
EH U 04 5

(5) X T HIE R IR AERAT LR, AT LR B B
77, BESE AL P E R ORLY) 5 5. Se s 4%
SCERAE L Z IR AR B, DM S T ek Sk 07 2 ) oo
AR, e b T g, D e ] ] AR
() 52 b fU R B B AR Al . X L SR R A S 4
Xof TR L TR o 1 S S B, S G
NS RASIICAGOL, 73 WA 2 A [T (AU O AR
BRI

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

SRIBI, S A, e, 45 RS Y i R B BB H G (). A7 FTEL, 2002(6): 23-25. [ZHANG B S, ZHANG J G, WANG
Y W, et al. Causes of aviation kerosene pollution & its preventive measures[J]. Petroleum Products Application Research, 2002(6): 23—
25.]

gk, A5 RN L SRR S Y A T T IR BRI B A DG [T]. AT, 2018, 36(3): 68—71. [ZHANG B, LIR Y, ZHAO
G Q. Current status of analysis methods of pollutants in aviation kerosene and related suggestions[J]. Petroleum Products Application
Research, 2018, 36(3): 68—71.]

I REIE R . 3 5 Wikl : GB 6537-2018[S]. Jbat : HrEbREH Mk, 2018. [National Energy Administration. No.3 jet fuel: GB/T
6537-2018[S]. Beijing: China Standard Press, 2018.]

LIS, WA, ZBE, A A A o AR b B R AT DGR B T [J]. i U#IZ , 2020, 39(9): 971-979. [WANG Y M, HU J,
LI W, et al. Discussion on quality assurance related issues in storage and transportation of aviation kerosene[J]. Oil & Gas Storage and
Transportation, 2020, 39(9): 971-979.]

W, dT v . SR ARSI [7]. fbE T AR S 4, 2020(6): 115—117. [YAO G, WEN D K. Aviation kerosene injection for
Huizhou-Dongguan long-distance pipeline[J]. Chemical Engineering & Equipment, 2020(6): 115—117.]

A H, VI . AT RS T S T T sh AR (1], US|, 2002(9): 10—14. [YU R M, FENG R. The Dynamic control
on the commissioning and aviation kerosene quality in Zhenhai refinery—Hangzhou Kangqiao products pipeline[J]. Oil & Gas Storage
and Transportation, 2002(9): 10—14.]

A T VRS IR A PN 2 AR R SRR N [0]. A AR ER 2017, 24(3): 212. [ZHANG J T. Analysis on the causes and
countermeasures of impurities in the aviation kerosene long-distance pipeline[J]. Petrochemical Industry Technology, 2017, 24(3): 212.]
WM . T AOR A 7 A R BRI [0]. AL TR, 2017, 43(12): 12. [WANG F P. Generation and improvement of solid
particles in coal[J]. Chemical Engineering Design Communications, 2017, 43(12): 12.]

2R IR AR T Bt i i A T 15 A P A R B YA e 7], AL T 45 545718, 2008(2): 48—51. [LI S. Damage of oil transportation
piping and equipment resulted from solid impurity and protection measures[J]. Process Equipment & Piping, 2008(2): 48—51.]

TR A, TRIGTR . =2 B A TH AT PR 2R ) R BT SRE [T]. TAAEIZ L 2006(10): 52-54. [GAO T'Y, ZHANG Z Q. The Origin of
foreign substance of Lanzhou-Chengdu-Chongqing products pipeline and its countermeasures[J]. Oil & Gas Storage and Transportation,
2006(10): 52—54.]

ENW AR, AR, (5, 55 .l F AT I T8 O EE A 37 KOR A [J]. TAUREIZE , 2020, 39(5): 549-557. [YAN Y M, DONG L W,
REN Z, et al. Model establishment and solution of general product pipeline scheduling[J]. Oil & Gas Storage and Transportation, 2020,
39(5): 549-557.]

WRIEEZ: , ZENT , SRACHR , 45 Rt i 8 18 20 13 DA B A TR B (1], AR, 2019, 4(1): 102—-110. [CHEN H H,
ZUO L L, WU C C, et al. Optimizing delivery schedules of a multiproduct pipeline using a parallel Simulated Annealing algorithm[J].
Petroleum Science Bulletin, 2019, 4(1): 102—110.]

By, QIR A, . FEF TR A s A R AR (7). ArmBlEE R, 2018, 3(2): 205-214. [LIAO Q, LIANG
Y T, SHEN'Y, et al. Optimal scheduling of product pipelines based on demanding time-windows[J]. Petroleum Science Bulletin, 2018,
3(2): 205-214.]

TSR, AR, Z2R0F, 5. TN 2 45 TIAS 8 b s R A 8 R [T]. A Rka R, 2020, 5(1): 114-121. [WANG Y M, LI
Y B, LI X P, et al. Recent progress on ANN-based pipeline erosion predictions[J]. Petroleum Science Bulletin, 2020, 5(1): 114—121.]



862

AimBlEER 2023 4E 12 H SF8EH o)

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

HILL E C, HILL G C. Microbiological problems in distillate fuels[C]. Transactions — Institute of Marine Engineers (1988), 1992, 104:
119-130.

GAVLARDE C C, BENTO, FATIMA M. Microbial contamination of stored hydrocarbon fuels and its control[J]. Revista Argentina de
Microbiologia, 1999, 30(1): 1-10.

BATILL, TR, AN, A5 AHIEREIR K 5 R SRR E R 2N [J]. A1 A 5461, 2001(1): 58—60. [ZHAO S H, HUANG
Y, SUN J Z, et al. The source of acid contained in the water of storage tank bottom[J]. Petroleum Processing and Petrochemicals,
2001(1): 58-60.]

ZERRE, ROSCHE, FLATS . USR8 S s T R B SR (AT 9] )11 46 T2, 2017, 20(1): 25-27. [LI Q Y, SONG W J, KONG
L X. Analysis on the reasons and countermeasures of unqualified corrosion of aviation kerosene[J]. Sichuan Chemical Industry, 2017,
20(1): 25-27.]

B, TR, HOME ) A5 VR N S 7R AR T g 1 TSR [J]. A AR TR, 2010, 29(10): 4-5. [HU Y, ZHANG H A,
ZHENG Y, et al. Research on the application of antistatic additives in aV1ati0n kerosene[J]. Petrochemical Industry Application, 2010,
29(10): 4-5.]

X, T2, T . 3 S khz fi a2 v s 3 =AY [J]. 193 580k, 2010, 20(6): 13-15. [LIU J, WANG H, WANG S
L. Research on conductivity change of No. 3 aviation kerosene during transportatlon [J]. Lubes & Fuels, 2010, 20(6): 13—15.]

IhERIA, SRAHT, £ A, 45 KEEEAEH 3 SRR ARG AR M2 [J]. Ak 54k T, 2019, 50(12): 70-73.

[SUN J H, ZHANG L X, WANG Z S, et al. Effects of long distance pipeline transport on conductivity and detergency of No. 3 aviation
kerosene[J]. Petroleum Processing and Petrochemicals, 2019, 50(12): 70—73.]

IRHEZE ) 7. BB TS Y sk TR N HL G AR 0], AL T, 2016, 30(5): 39—42. [ZHU J J, WANG L. Introduction to the
source and the harm of the contaminant in the aviation kerosene[J]. Chemical Industry Times, 2016, 30(5): 39-42.]

BB . WAL A B TR 0 IR R T 5 FE5 e [0, A Ak AR 5 R, 2006(1): 43—45. [HU R. Causes and preventive measures of
suspended solids produced by aviation kerosene[J]. Petrochemical Technology & Application, 2006(1): 43—45.]

TR, MR, BE . PR ZOR B TR TR LR T (0], Al 54612, 2015, 46(11): 74-77. [YUAN X B, CHEN X J,
XIONG Y. Formation mechanism of suspended matters in aviation kerosene[J]. Petroleum Processing and Petrochemicals, 2015, 46(11):
74-717.]

PN R A R T B R Wi G ). 1L ZR B 1, 2015, 44(9): 121—-123. [SUN Y. Analysis of microbial pollution in aviation
fuel[J]. Shandong Chemical Industry, 2015, 44(9): 121-123.]

B 7. AR TP AT AR R BRI BIE AT [J]. Al 546 T, 2003(11): 57—59. [TAO Z P. Investigation on the fiber like suspend
matters in aviation kerosene[J]. Petroleum Processing and Petrochemicals, 2003(11): 57-59.]

RATFEL, Ju e K, BEH, 55 A I SRR b B 4 00 2R 0 A Ml DA B W A S (0], b A R A A R (H AR E R,
2007(3): 140—142. [ZHAO S H, FAN WY, XUE Y, et al. Chemical composition and filtration treatment method of suspended matter in
aviation kerosenes during storage[J]. Journal of China University of Petroleum, 2007(3): 140—142.]

RS T . T2 i 1A ks 35 e i S ) I Ok IR B LBy i 4 il (9], Wbk T2, 2003(6): 39—41. [XING Y K. Identification,
source of formation and prevention measures of aviation kerosene solid particles[J]. Hebei Chemical Industry, 2003(6): 39—-41.]

TFHEA: , SRR . Tas S s 1 R A B ) (D). iz, 2001(3): 28—30. [YU Y S, ZHANG Y X. Quality control method on
3—RP aviation kerosene in storage and transportation process[J]. Oil & Gas Storage and Transportation, 2001(3): 28—30.]

TN, X2, BRE, A OGRS T8 TP LRI R 20T (0], i URE L 2005(2): 59-60. [WANG D Z, LIU J H, WANG C X, et
al. Analysis of sediment in the product pipeline[J]. Oil & Gas Storage and Transportation, 2005(2): 59—60.]

TRTHE, XUHEF, S5 i i A K AL BRI T E D). <A IE , 2020, 39(5): 506-511. [XU G L, LIU X Y, CAI L X.
Research progress on mechanism of water displacement by ﬂowmg product oil[J]. Oil & Gas Storage and Transportation, 2020, 39(5):
506—511.]

Bk, XM, 2, 2% OREAE R DR Bt i A P A DURGE A LR (9], A1l , 2016, 37(4): 523-530. [SUI B, LIU G, LI B, et al.
Deposition and movement laws of particles in fluctuating oil product pipelines[J]. Acta Petrolei Sinica, 2016, 37(4): 523—530.]

XURN, s, 218, 45 . B IS i N2 Bs B U S S i LA [J]. y/3UA#HE , 2017, 36(6): 708—715. [LIU G, TANG Y N, LI B,
et al. Movement, deposition and influence laws of impurities in the product oil pipelines[J]. Oil & Gas Storage and Transportation, 2017,
36(6): 708—715.]

2R, ORI, BEok, 45 IS TE N 2R s R i S B HSE R R 2R (0], V2R A 4R (B ARRRRR), 2017, 32(2): 110-115.
[LI B, LIU G, SUI B, et al. Critical velocity of impurity migration in product oil pipeline and its influencing factors[J]. Journal of Xi’an
Shiyou University(Natural Science Edition), 2017, 32(2): 110—115.]

LID Z, CHEN L, MIAO Q. Simplified layer model for solid particle clusters in product oil pipelines[J]. Energies, 2019, 12(24): 4809.

(it DHE %H HREE)



