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Discussion on wax deposition distribution in long distance crude oil pipeline
You Tinggiang
Dongying Management Station of Weifang Operation Area of Shandong Operation and
Maintenance Center of State Pipe Network Group

[Abstract] Since the completion and operation of the East Yellow Double Pipeline for 30 years,
it has transported a variety of oil products, providing data support for pigging and improving
pipeline throughput, and discussing pipeline wax deposition. According to the characteristics
of long—distance pipeline and the physical parameters of oil products, based on the Fick diffusion
law, the wax deposition rate models of different oil products are established to predict the wax
deposition distribution among different stations of the East Yellow Double Line. The wax deposition
thickness is calculated according to the actual pressure, throughput and other parameters during

operation to verify and compare the wax deposition distribution data predicted by the model.

Finally, the distribution of wax deposition in the East Yellow Double Pipeline is accurately

obtained

[Keywords] crude oil pipeline wax deposition model calculation

Hl, REAAEZ AN FE0EN KR EmEE, &
EFSATE I, ka2 SRR R AR 55 £ o R
ARSI R . IS PTRUR AR JR 20 U T8 A Al T AR
Wb, BREERNEGE S, WOKRERE, MENEESRAEE
Flg (1], DA A R A R R E LN, S fainikid it
FIHAEE i, N2 RRE, AREATIEE R, WU
FOTE . PSR, W NI TR, X I A 1 Ll
ITRESE, DAR @ EkEE £ E2],

1 REELER

R8T 19864E7 H 17 H @ g =, Ak 0 4 th 2R B vl
IF1) B 0 9ol 2 A 16 PR R R e (AT 55, RS — S A B L
FEMTILRE AL, BALREREN, BEEF. I
el DT mEEL RML RE. HRSTE, XRHFLWES
X8 B e . B IEAME D711, Wit 116, dMPa, Witfx i

MR FETOC, BeitHmiae 172000 X 104t/a, 18 4N A A
DI BFATYIIE, AN R BIAR RS . 19984 XS v ish 7 AT
AT T VR, SRR s G MIZRE T 1A iR % O
JRih. JEEZ IR RS LSS, Hil, RIEELINTH
EHOMBEFEAL. RINEL, SLREEME. BB, &
Hov T FRESNE, FLRKE272kn,

2 IR SRR

TRIE ST 2R 19864 25 1 9984F 45 2R Airdirisy W o HE R H, 7 o
—o {HMI998EET LG, Hikit i, MEFELE, DI,
TR E M. Rk, EEERE AR i (B
BFE. Bk W E TR E

2. 15 g 2 R

FRPE Hp A N REIEFN [ [ AR HEGB 1881. 1. 4-83 A A1
AP ENEE GEEND Y, MR FEETNE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 13



Engineering and Management Science

TIESERHS
FA4LOF 9 HORA 1.0€2022 4
EHEA: WIIFES USSN) @ 2705-0637(P) / 2705-0645(0)

o A R L
R JEIh A R
TEE R PR 2 B kg/m3
BB 870. 4
FX 881. 3
W 868. 4
e 869. 4

2. 2J5 Rk 5

FRAE AP N R A0 E A i R AR SAT AR AESY/T 0520—93
GRS FEM 58 ——BEEE RGBT Ty PR AR E A
T RIRSATWAFESY /T 75492000 € J ikt i ih 25 (o 8 — e
BERGRETEIR) . AR E Haake 24 & P2 VT550K5 BE 1+ (MVDINIE] 4
FIRME RS , AP ok IR i 2 2 B LR

60

FEEE/MPaes

50 R
% ‘\l

% \\\> —— R
30 - -5

e
20 ——fRE

10

4 ‘ ! v | KRR/ C
0 10 20 30 40

PRI AN [R] e o5 ol ek it 28

B A RS R AT, AR LR BT SRR R IR N Y e AR
T, R RS AR R, B ARR D

2. 3 I AT A A 0

FR A A A N B3 A0 [ 3k R AR AAT ML AR #ESY/T 0545 —
1995 CJRIMATIS REFE SR E . ZRHii RIS . FIH
2 [ETAZ 7] 7 TA2000/MDSC29 107 22 75 94 B AN, 2801 S i By
FAREE I I 2 PR

1.4

g 12
=
5
£ 1if:f§w%“%w
= hbid 1) L] .
= 08 "‘on.,ﬁ"s@é oy, o BLEFr
= 90002000404, %0 i
;.J; 0.6 s..,..?&;.'> . LE=
2 04 ® e Cr L
& °
= 02 Pad E
°
°
0 %
20 15 10 5 0 5 10 15 20
wHE/C

P2 AN [t i e e 12 ot 2

3 FREE LA T ERE

R LA 73 ORI 2 ST AR OB R A =5 18 Al 3
URNE, T SEPRIEIRRIE AR, RN BT T RO B

TR

LA Sy T ARRESS T IR R, RIVBEIORR T Sk i 4 7E
TR AR A T RER R o DRI RS b A R R A U
RSN, FEFicky HUE HEAOIERY L, JERS IR E SON:

B(dC\(dT
o, fpwﬂ[de(drj
Aep, S R RS, mRE.

LW IRR, yR s R, R aas.
FoaemE, PR, B oyas, ke
RN

- () )
u\dT J\ dr
st f =IPB | iR AR

H o kiR, mPa-s

AT — e s VIR EE R, %o

dr ——sme b i BERE, C /mm.

LI HTRISLIGHT T, EREBTYIN ). EEERERE S
AR R B (AR R &R

rowc(2]

(3-2)

(3-3)
dr

L WTRLR S AT RN

1+n
W, = ke,” l(_dc j(_dT j )
"ou\dT )\ dr

s KM R R

k1T BB BRI SR R A H A
REYMES BT . HIEERFRMIE. BRI,
YRR (IR AR BT R, A BEAL BT YIRG J . R b i
BRI = ANB 80, 30T DA R U A BT R (256 2 8k . ma
AT AN T E A T L B

T FE S P LA TR, AR R 5 ST 0% S I R
WPUSRRE . SRS EAMIPE S, TR AR 85 ST LR % AR A 5L
ORGSR, R 45 SR F

R A 2 AT

W’=5327776¢43”ﬂ-L[EKZ)(EZJQ%“7 (3-5)
" u\dT )\ dr

S U A AR

W =2140 67072’70'37062l d—C d—T o (3-6)
' " u\ dT )\ dr

14 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering and Management Science

TIESERHS
FA4LOF 9 HORA 1.0€2022 4
EFEA: WIIFES USSN) @ 2705-0637(P) / 2705-0645(0)

o U A .

0.4916
W’=4604244r4“mh1(952j(52) (3-7)
Y u\dT )\ dr

P B Y AR R AR Y

WV:358086STOAB”—L(EKZj(fQiT””& (3-8)
' " u\dT )\ dr

3. TR R T 75 B A S 5

EHEETRNE SR Z R RGNS, TR
Rk R EIEAM R SR iR S 3] . BN
R TURUNAT, T B e IR . R R R
JE . EREA BTN IR . BE AL SIS BB S
X EE S CRRARR. LR, L B
Frbk RS, ROH L REEESE) FIEERRES R BN AME.
JREER. ERAR. . Subi e iE RS Kk
THEAE.

31,1 i

REEEOHE . e, SERRE. E5%25 A
S TR B A AT T T T e I A

3.1.2 REREE

e BRI AT S PR R B IR BB, T

WIEHCEE R R, FIAR (2-14) ARG BRI RS
J¥.

dT
GCp(—)
ar _ ~"hdL’ (3-9)
dr AxD
3.1.3 By
AR R TUIRS TR BEET VIR N
7, =4.94x107 Re"” 8;/ (3710

3. 1.4 JEUHUHEBE
R E R E IS5 R, AT DA e A R B E iR, X
FERRHE T 78 R iR 20 R AT (B AT AT B0AS R0 B 1R B R B
3.1.5 BRI SBIAEE R
MRIEE E LIRS, AT AR & T A R BT 33
W, E IR DA R A AR S RS IERE R R 4R
( dC/AT ~T > AT 5
3.1.6 JEMEE
P _ P _ a(T - 20)
Q= 1,825 - 0.001315 20
rpe P —— s, ke/n3:

(3-1D
(3-12)

P20 0TI BB, kg/m3.
3.1.7 LRI RS

P
/K +68/2,

s K, —— G5 R U (R B S A R B
W/ (m2 « K);
K —— g i w0 705 o 4 B S R B
W/ (m2 « K);
Ay —— GRS HEAR, W (2« K);
S ——GWEER, m.
3. Q7R 5T R YU A TR 45 58 J% 43 H
I AR LR AR 4 0 R 2 L T 45 AT
SUNMBGE, 43530 T A5 S B B 2 B 43 A s e P13 4

(3-13)

A5 .

REEE mm

HEEE mm
5 8

s
a0
3 £ . 2 =
30
2
50

0 4. 50 &
JBE: km

K9 - EEE

50
01

0

20

10+

2 40 0 50 100
IBE K

E11 FHe-REER
W AR, FEIRE IO, S8 s BT
ML, WEUTRZEEZ MR, ShE . WE A SERR
LR AR
4 IREESMELEEEE
B85 sty S gyl o FE b gk b el R Ay MR S A TR
m%%ﬁ%ﬁﬁmﬁﬁfwﬁ,ﬁ%ﬂiﬁﬁﬁ

0 a0 60
JBE> km

K10 BE-FHLER

HEER: mm

5—

(4-1)
588 R
AH=hL+hm+ (Z7-7Q) (4-2) ™
SRAZ 2 3l 8] 24 B4 42 Dn,
T mEEE A
§= (Dn-d) /2 (4-3)

A AFSBR TSR 2l ) A SRR, k2.,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 15



Engineering and Management Science

TIESERHS
FA4LOF 9 HORA 1.0€2022 4
EHEA: WIIFES USSN) @ 2705-0637(P) / 2705-0645(0)

F2 MRS S S T S R

Hfga | S | #hebEl | HuE S | shiis | miEE | 4EBEER | BEAG | GiEEE
=¥ VA t/d kg/m? MPa MPa km m m m cm
#G-E& | 16719 | 855.64 1.75 2. 89 85.733 | 24.1 0. 6259 0. 695 3.46
EE-7% | 16719 | 858.31 0.95 1.9 82.927 | -6.5 0.6129 0. 695 4.11
FHM-HKE | 16719 865 0.2 0.85 79. 4 -16 0. 6405 0. 695 2.73
AR T AEFicky #UE RS, AT [&E 30Ek]

TR AR AL [ 732, TR T 198647 H £20154F 12 H R E LR
T TE -l A RV Bl 2 R A B L, BT s R T s,
TEATLR A Sl MG IR . - B B BCF I 25 RSN
3.556cm, & E-FME BCOFHIEEE V4. 621lem, FH-TRE
EBOP A R N2, 64Tcm. 3K -5 B BT R a5 2 R
SIS, BE-FAEHMEL-REERINREEZEERET
Fadh . 8BRS T &5 S B R I HER M .

(1300, sk EREE. 22 3T 5 v m e B SR i R
JERELT]. A K54, 2003, 27 (6) : 68-75

[2IR1R3S, Z=/bF, PIIRER. S8 185 05 B B e (1.
WA H T TAE, 2012,31 (1) . 42-44

fEENA:

JeiEim. B AR TR, B REMERL R4
VRNV X 23 T, WR4m257067. 19744F H1 42, 19944F i
Vi R LR, 20124EHHE A K Sl A g is AR
Jio BT E K E WL 1L 7R 18 4k v O Y5 1 Ml X 7R 78 8 Bl
K, Mot adrT. MEEEEE TR,

16 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



