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Numerical simulation of thermal parameter of
hot oil pipeline during coating overhauling period
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(1. Beijing Key Laboratory of Urban Oil and Gas Distribution Technology, China University of Petroleum, Beijing 102249, China;
2. Shenyang Control Center of PetroChina Pipeline Company, Shenyang 110031, China)

Abstract; By simplifying the project schedule and operatfon condition of the hot oil pipeline during the period of the coating
overhauling, a mathematical model of hot oil pipeline for the station space including exposed section was developed. The fi-
nite volume method was used in the discretization of the model. In this way, the oil and soil temperature changes along the
pipeline during the coating overhauling period in different ambient temperature, operation parameter and different stage can
be simulated. And the maximum permitted dig section length of a station space can be determined by the calculated result.
Using the program, the operation condition of Huludao-Suizhong station space of Tieqin oil pipeline during the coating over-
hauling period in year 2006 was simulated. The results demonstrate that the average calculation error of inlet temperature is
below 1.0 °C. Considering the dig section's soak by the rainwater or not considering, the maximum permitted dig section
length is not exceeding 1.0 km and 6.0 km in July respectively.
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Fig.1 Sketch map of a buried pipe
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Tablet 1 Information of each digged length of pipeline between Huludao and Suizhong station
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I/km ELAM RIAM H L/ km HBT.AH RIHH H W23/ km
B 3.4 4-14 5-28 0. 075556 4-14 5-30 0.07234
FRBE2 2.5 4-14 5-9 0. 096 4-14 5-9 0. 096
PREL 3 2.0 4-16 5-29 0. 045455 4-17 5-30 0. 045 455
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Table 2 Outlet operation parameter of Huludao
station during coating overhauling period

Hig S i O R

Q/kt T/ C Q/kt T../C
-14 16.018 59.50 5-8 12.758 57.60
-15 15.707 59.70 5-9 15.642 60. 20
-16 17.858 56. 80 5-10 15.412 60. 10
-17  16.925 63. 60 5-11 15.680 61.20

-18 18.764 63. 10 5-12  15.437 62.30
-19  22.901 60. 50 5-13 15.557 61.30
-20 16.298 53.80 5-14 15.346 62. 80
-21  12.898 56. 60 5-15 15.808 61.30

=22  16.944 62. 10 5-16 15.473 61.00

-23 16.714 62. 50 5-17 14.728 62. 60
-24  15.536 64.50 5-18 15.457 62.70

25 15.465 63. 80 5-19 15.528 48.90
-26 15.007 64. 80 5-20 15.846 61. 60
-27 15.187 64. 30 5-21 15.625 61. 50

I
»N
oo

15.933 63.30 5-22
17. 116 60. 90 5-23
16. 536 61.30 5-24
16. 501 60. 30 5-25
16. 339 58. 60 5-26
16. 192 59.90 5-27
15. 881 60. 60 5-28
15. 645 60. 40 5-29
15. 666 61.30 5-30
15.756 59.10

TR FTRSE DA R 16 19 [) 2% 3 (E) 34F f  T F 22 g s 5
R4,

20. 956 54. 10
21. 348 55.00
19.213 50.20
13.318 44.20
18. 999 54.20
17. 348 49.90
17.980 48.40
16. 643 48.90
16. 612 57.10
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Fig.4 Comparison of calculation result
with actual value of inlet oil temperature
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Fig.5 Comparison of calculation result with
actual value of the wall temperature of the pipe
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pipeline at different time after digged
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Fig.8 Inlet oil temperature change with
different digged length of the pipeline
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