— SHEwKSFEE RS R
2020 4 8 H 55 42 % 45 4 1Y)
‘ Journal of Southwest Petroleum University (Science & Technology Edition)

AEER R Vol. 42 No. 4 Aug. 2020

DOI: 10.11885/j.issn.1674—5086.2019.01.03.01
XEHS: 1674-5086(2020)04-0155-10
PESES: TES32

XEkERERS: A

B A i B FE B CHLERRA 58

XUBR L B, AR, W, N B

L PHRIATNRSE AT SRR TR, 1)1 SR 6105005 2. v [EAGAssnkHE A FRA 71, PU)IL 586 6102005

3. v A NP AL B A A A R EAE A A, BT 28 AT 830001
OE: AL RMER, RSP AR R T8 S A AR, MR A TG TR, BF
BB EET TR R GETATESRA L W RER Y, BRI AR RN Yh, R E R
B34 sk 3 FARBEAT AR A, AR CFD st R Bl 69 ik B F % K E 6 LB AT B IIR 3 iRob A X R Ie 4098, M R
AW, BE PR SR EE AR ERBX A, AMERBZED, AR RIFEHE 16m/s A, BERKES BRBHRaT
R ZHELR, ARV RBE, BERELNT SBEZEFE, AN MATLAB &5 FBud S @nt |, 55 KAFR
AT B LA KBS, B H BT AR KL, %6k KT 369 Austin-Palfery X7 %] i K L 693t
B EnX, I ERAIERN, B EAX T2 60003 F Akl L IRME,
LS B R, B, Ran g A%

Study on Formation Mechanism of Trailing Oil in Product QOil Pipeline

LIU Enbin!*, LI Wensheng!, CAI Hongjun'* 2, XIE Ping?, SHANG Chen’

1. Petroleum Engineering School, Southwest Petroleum University, Chengdu, Sichuan 610500, China
2. China National Aviation Fuel Group Limited, Chengdu, Sichuan 610200, China
3. Northwest United Pipeline Co. Ltd., PetroChina, Urumgqi, Xinjiang 830001, China

Abstract: Trailing oil is the tail section of contamination in oil pipelines. It is generated in batch transportation, and it has an
effect on the quality of oil. In the dead-leg section, the main reasons for the formation of trailing oil contamination is the outflow
of the preceding batch that remains in the dead-legs. The traditional calculation formula of oil mixing does not consider the
influence of trailing oil. The Reynolds time-averaged method is used to simulate turbulence. To obtain contamination-related
experimental data, Computational Fluid Dynamics (CFD) software is used to simulate different flow rates and bypass lengths.
The oil replacement rate in a dead-leg is exponentially related to the flow speed and the length of the dead-leg is exponentially
related to the replacement time of the oil. To reduce the amount of contamination, the main flow speed should be kept at about
1.6 m/s, and the length of the dead-leg should be less than five times the diameter of the main pipe. The MATLAB software
was used to perform multi-nonlinear regression for the oil substitution time, the length of the dead-leg, and the flow speed
to calculate the contamination length. A modified equation for calculating the length of the contamination was obtained by
combining the Austin-Palfery equation with new factors. Using engineering data, the contamination predicted by the corrected
equation is closer to the actual contamination than that predicted by other equations.
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Fig. 1 Dead-legs formed by bypasses in valve chambers and pumping stations
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Tab.1 Physical property parameters of oil
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Fig.2 Schematic diagram of the model grid
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Fig.3 Section position diagram
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Fig.4 Grid independence and step-length independence
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Fig. 5 Cross section diagram of contamination concentration at
section 6 with different times
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setion 7 at different times
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Fig. 7 Variation in the gasoline volume fraction at section 8
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