| miX54EF 202046 12 A 39 % 5 12 M SHLANE

N EHRE: 1000-8241(2020) 12-1386-08

| Transportation & Storage

ETRFHEEANAFEENERESHKRER A

kM EHFE HF XA
S R i TR 2 0 0 P Sk =2

TE: 4R E B RS Y EERENT SR B EEA L L0588 R Sk £ 0 3 AL, 3=
Mg AR SHARIE T iE. B, REETENRIRZ A, BILRAES ) FHEA, o e H
WA ERMET ENEE: R, 2MEK AR EEE MEESSH N TE s R A NN
B AR JE KA IE 1) R A 4 0 B (R AL TR R, 2 L S BOR EAR AL, OF UKL T8 Bk K AEZ0E ]
R BE, T E N SR A0 (B SE 1 B I EAR I A5 R M AR OE B A A 3 0 DR E R 3
Ft. EREWH: T HEAE, AT 260 AF N ABBREFENSHRELERTFHHESREEE 2% LA
Xt FiE R, KA ARG, 2B A AT 84.6% A1 96.1% AR R A 2 T A%, 10 4
ARG SEREERME AR ENE 1% AN, SR IEE, BRI E B F R e, HA 5 R A
0.04%~0.53%# % 0.01%~0.18% . (F 7,% 3,% 25)

XBEA: MR EE, FRGE; SBRIE: RTEEE

FE IS : TEIT3 SCHRFRIRAS : A DOI: 10.6047/j.issn.1000-8241.2020.12.011

Correction method for parameters of liquid pipeline simulation model
based on particle swarm optimization algorithm

HUA Dongyang, WANG Shouxi, GUO Qiao, LIU Dan

Integrated Laboratory of Pipe Network Simulation, College of Petroleum Engineering, Xi'an Shiyou University

Abstract: In view of the deviation between the simulation model and the actual pipeline system due to the deviation of
liquid pipeline model parameters, a pipeline model parameter correction method was proposed. At first, a fluid dynamics
model was established based on the fluid motion characteristics in the pipeline to analyze the reasons for the inaccuracy
of the pipeline model. Then, the influence of the inaccuracy of pipeline parameters such as length, inner diameter, elevation
difference and roughness on the accuracy of the model was analyzed. Thus, the parameter correction problem was transformed
into an optimization problem. A parameter correction model was established, and the optimization problem was solved by particle
swarm optimization algorithm. Finally, the accuracy of the corrected results, the adaptability of the corrected model, and the
applicability of the correction method were verified based on the laboratory experiments and simulation data. The verification
results show that: In terms of accuracy, the average relative error of the parameter correction results based on 26 test data sets is
within 2%. As for adaptability, after the correction of pipe length and inner diameter, the precision is improved for more than
84.6% and 96.1% of the models respectively. In view of applicability, the relative error of the parameter correction results based
on 10 simulation models is within 1%. After parameter correction, the adaptability of the models is improved obviously and
the adaptive rate is reduced from 0.04%-0.53% to 0.01%-0.18%. (7 Figures, 3 Tables, 25 References)
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