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Abstract: The Cloud-based Liquid Pipeline Simulator (CloudLPS) is a universal liquid pipeline simulation software with completely
independent intellectual property rights in China. Herein, its applications are introduced. Its operation processes from pipeline network
modeling and simulation calculation to result viewing are elaborated based on a specific case. Then, calculations are performed with
CloudLPS for various operating conditions, including steady-state transportation, transient water hammer, and alternating transportation of
cold and hot oil, after which the results are compared with those obtained from the foreign commercial software SPS and TLNET, making
the discovery that the CloudLPS has comparable accuracy in terms of hydrodynamic and thermal simulations. Subsequently, CloudLPS is
applied to solve practical pipeline problems such as normal-temperature transportation, heated transportation, and alternating transportation
of cold and hot oil. By comparing the results of these practical applications with the field data, it is proven that the CloudLPS can meet
the requirements of the actual engineering calculations. Finally, the two special features of CloudLPS, including visual control logic
construction and energy consumption optimization, are presented. The results of this paper indicate that CloudLPS is of great competence in
hydrodynamic and thermal simulations, logic control, and energy consumption optimization. (22 Figures, 8 Tables, 35 References)
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Fig. 4 Sketch map of the logic control for the outlet pressure
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Table2 Comparison of simulation results among TLNET, SPS,
and CloudLPS with flowrate boundary applied upstream and
pressure boundary applied downstream of pipeline
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Table 3  Viscosity of a transport medium at different shear rates

B/ (s BE/(Pars) || BIPIZR/(s™) B/ (Pa-s)
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A e /m’ hH AFX i 22
TLNET 955.1 0.08%
SPS 956.1 0.19%
CloudLPS 954.3 —

BT bR 5 7R S 5, R B TLNET. SPS.
CloudL.PS 73 A #4715 Bk 5, v A5 2SR % 2 3o
1.902 MPa.1.624 MPa.1.756 MPa. I 4k, R 3

yqcy.paperonce.org [ 453




3

iZ{T5 &8 | Operation & Management

20234 12 A #42% H 120 SHLARE

GB 50253— 2014 ¥ i1 & 18 TRE B TH T ) #1117
R A B L 5 2 2R R R T A5 B A T AR S TR RN
1.755 MPa. ¥ 3 ZRBAT 1477 B 25 B 5 R I 4 B2 L
THEA KRB THE S BT X (R 4), W] WL TLNET.
SPS. CloudLPS FJ4fj B.45 5 5 R 438 2 2R3 19
B2 1B AR X 22 23 N 8.38% + —7.46%10.06% , iIX %
B CloudLPS 1/j FL45 R A7 & GB 50253—2014.
R4 IRRBHEERSMELAR T EERML R

Table 4 Comparison of the simulation results from three types
of software and calculation results of standard formula
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Table 5 Comparison of simulation results from the three
software programs and calculation results from Leapienzon's
temperature drop formula with 600 m*/h boundary condition
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Table 6 Comparison of simulation results from the three
types of software and calculation results from Leapienzon's
temperature drop formula with 1200 m*/h boundary condition
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2.1.4 Aok R HIE

ARG HEEAE S HO: OF 18 K 30 km, EIE
k& 664 mm X 7 mm, #K 1.5 m. @NEZJE 7 mm,
N 7850 kg/m’, TR HL N 48 W/ (m-C), H #A
2N 480 1/ (kg-CO; B i )R FEN 7 mm, % N
1100 kg/m’, SR $ o~ 0.15 W/ (m-C), LL#E A
1670 J/(kg-"C). @ % FF N 1700 kg/m®, T #




FEZEW, 55 EPIRAREE 205 FA A CloudLPS (132 H]

Operation & Management | IB1T5E 18

AZBN 1.5 W/ (m-C), L # % A 1010 J/(kg-C),
15 m HUEANRE N 11.7 'C. @ I8 A B ik ot O
T 55, R R R IR S 43 A 20 1CL40 °C,
AN AL RS B (B 24 ha72 h iR B Ol Bk
F1 3 55 B =30 1 % pos p, SRS 2 40 0 R R R
X p,=872.6—(1.825—1.315X 10 *X 872.6)(z—20)-
£,=931.7—(1.825—1.315X 10 X 931.7)(z—20), M
P A A EE A 2 08 2.1 k] (kg "CHL2.2 kJ/ (kg °C),
FRRAZWT R D ©FIE L T2 5K MR,
JEF3 3, 43 5078 2 000 m*/h< 0.8 MPas
*®7 FMHRIETERE FHOMESITR

Table 7 Viscosity of two kind of oil at different temperatures
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Fig. 8 Time evolution of temperature at the outlet of the pipeline in different transportation cycles
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Fig. 11 Topology structure of a heated transportation pipeline
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Fig. 15 Topology structure of a normal-temperature transportation pipeline under pressure control
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Fig. 20 Topology structure of a heated transportation pipeline under energy consumption optimization
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