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Study on temperature field distribution of pipe gallery cable

based on finite element method
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Abstract : In order to solve the problem that high temperature of cables in comprehensive pipe gallery leads to disaster,
the temperature field distribution and influencing factors of cables in comprehensive pipe gallery during operation are
studied in this paper. Based on the finite element numerical model established by ANSYS, the distribution rule of
temperature field of cable in pipe gallery is studied, and the influence of the distance between cable core layers, the
distance between support layers and the current on the distribution of temperature field of cable is analyzed. The re-
sults show that when the distance between cables and support layers is greater than 0.6 m, the influence on the tem-
perature distribution of cables is small. The cable spacing is suggested to be 0.2 m, and the distance between support
layers is suggested to be 0.2 m. The main influence radius of cable temperature field in pipe gallery is 0.83 m, which
is independent of cable current, cable spacing and support layer spacing. The electric flux of the cable is an ExpAssoc
function related to the temperature of the cable during operation and the distance between the cable cores. The distri-
bution of temperature field of the cable can be monitored online to calculate the size of the cable flow and monitor the
load to ensure the safe operation of the cable
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Table 1 Cable structure, cable trench

environmental parameters
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Table 2 Physical properties of the material
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A 4 8 300 385 401 1.694X 108
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Figure 1

Geometric model of single cable laying
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Figure 2 Double cable laying geometric model
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Table 3 Simulation working conditions

FE d/m  s/m I/A | F¥%  d/m  s/m I/A
1 0.1 — 250 20 0.1 — 240
2 0.2 — 250 21 0.1 — 260
3 0.3 — 250 22 0.1 — 270
4 0.4 — 250 23 0.1 — 280
5 0.5 — 250 24 0.1 — 290
6 0.6 — 250 25 0.2 — 240
7 0.7 — 250 26 0.3 — 240
8 0.8 250 27 0.4 240
9 — 0.1 250 28 0.5 — 240

10 — 0.2 250 29 0.6 — 240

11 0.3 250 30 0.7 240

12 — 0.4 250 31 0.8 — 240

13 0.5 250 32 0.2 230

14 — 0.6 250 33 0.3 — 230

15 — 0.7 250 34 0.4 — 230

16 — 0.8 250 35 0.5 — 230

17 0.1 — 210 36 0.6 — 230

18 0.1 — 220 37 0.7 — 230

19 0.1 — 230 38 0.8 — 230

2 HERER Ko

2.1 BIRBKEESRESH

WP A4 Fros B B A 450 J2 1Y iR I i Al 3k 3
64.87 °C(338.02 K), B & HiL 45 4085 )2 1] A% 346 L It
JEZ WS/ . H S T, AR R B 37 03 A i
LA IB] J] o) IO ] A% 32 A 4 30 3R R 37 5 el 3 FL i A
EHGRIE oA . S T PRSI 3 14 5 S
L0 0 A LA 57 48 AR P 4508 BT Y = 1.5 m Ak
T LA 402 IR — A IR 5 TR

338.02 Max
333.94
329.86
325.78
321.70
317.62
313.55
309.47
305.39
301.31
297.23
293.15 Min

0.000 1.000
0.500 1.500

2.pOO m

B4 EREULBEZH>H =
Figure 4 Temperature field distribution

cloud map of single cable
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Figure 5 Cloud image of single cable temperature
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of single cable
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distribution cloud map
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Figure 9 Temperature field distribution diagram of two cables
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Figure 11 Influence diagram of current on the maximum

temperature of cable operation T .
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cable cores d on temperature field distribution
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and the maximum cable operating temperature T .,
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cable temperature field distribution
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maximum operating temperature T ., of two cables
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