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Simulation of long distance paste filling pipeline transportation in

ultra deep well based on ANSYS FLUENT
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Abstract: To study the problem of artesian transportation of long distance paste filling pipeline in ultra deep
well,according to the actual filling pipeline in a mine in Yunnan Province,a three-dimensional numerical model was
established by gambit, and the numerical simulation was carried out by ANSYS FLUENT software. Taking
horizontal pipeline and elbow as examples.the relationships between the change rule of pipeline pressure and velocity
and the loss of pipeline resistance under different proportion,concentration and flow rate were studied. Through the
pressure monitoring system of the underground industrial ring network, the monitoring value of the actual
underground pipeline pressure in the mine was statistically analyzed. The results of the actual underground
monitoring were close to the three-dimensional numerical simulation results by using ANSYS FLUENT software,
which shows that it is feasible to simulate the long-distance paste filling pipeline transportation in the ultra deep well
by using ANSYS FLUENT software,and the research results can provide technical support for paste filling pipeline
transportation to realize the ultra deep well,long-distance and large fold line for the mine.
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Fig. 1 Geometric model of mine filling pipe network
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Tablel Rheological parameters of filling slurry in

a mine of Yunnan Province
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Fig. 2 Dynamic pressure nephogram of pipeline at the

middle section entrance of 2 538 m
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Fig. 3 Dynamic pressure cloud chart of pipeline at 4%

borehole opening in 2 053 m middle section
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Fig. 4 Dynamic pressure nephogram of pipeline at 4%

hole foot in the middle section of 1 751 m
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Fig. 5 Dynamic pressure nephogramatmiddle

horizontal pipeline of 1 211 m
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Fig. 6 Dynamic pressure nephogram of pipeline monitoring
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Fig. 7 Dynamic pressure nephogramat middle horizontal

pipeline monitoring surface of 1 211 m
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Fig. 8 Cloud chart of 2 538 m surface entrance velocity (1.0 m/s)
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Fig. 9 Cloud chart of 4 drilling hole speed (1.0 m/s) in

2 053 m middle section

1.44e+00
1.38e+00
1.27e+00
1.19e+00
1.10e+00
1.02e+00
9.32e+01
8.48e+01
7.63e+01
5.93e+01
5.09e+01
4.24e+01

| 3.30e+01 \
120001 |
70e+ -
8.48e+02 I—X
0.00e+00 Z

10 1751 m AR E; 47 SR7LBIR B (1. 0 m/s) = B
Fig. 10 Cloud chart of 4 drilling foot speed (1.0 m/s)
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in the middle section of 1 751 m
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Table 3 Statistical table of resistance loss calculated by 3D numerical simulation for a mine in Yunnan
WES il 1 WY it 3/ BLp 42/ (Pa e m™1) B4 /(Pa s m™1) B34/ (Pa e m™1)
% s (mes 1) 1751 m B 1451 m B 1221 m PR
1 0.8 290. 23 230. 54 198. 45
2 7:0¢:1.15 74 1.0 438. 35 358. 74 287. 34
3 1.5 705. 38 587.32 507. 69
4 0.8 400. 35 328.43 288.79
5 7:0¢:1.15 76 1.0 678. 29 580. 92 476. 32
6 1.5 900. 69 794. 89 667.83
7 0.8 650. 66 512. 67 488. 24
8 7:0¢:1.15 78 1.0 876. 34 765.32 697. 85
9 1.5 1 200. 59 1 088.98 913. 23
10 0.8 498. 35 368. 87 308.93
11 3.5:0.5+1.15 74 1.0 665. 43 536. 32 485. 06
12 1.5 990. 56 688. 91 597.59
13 0.8 655. 78 498. 78 438.79
14 3.5:0.5+1.15 76 1.0 787.32 605. 34 598. 32
15 1.5 1023.47 866. 73 799. 54
16 0.8 848. 56 623. 62 577.43
17 3.5:0.5¢:1.15 78 1.0 1189.78 867.56 756. 89
18 1.5 1 568. 89 1 209.53 1 089.97
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Fig. 14 Underground pipeline pressure monitoring table
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Table 4 Pressure monitoring values of filling underground

L35 REHTEIE

77 5 i R

Ilk JJJ ﬁ

x5 BLAT:0: L2 FEFATEEEHALNE
Table 5 Pressure monitoring values of filling underground

pipeline with ratio of 7 : 0 : 1. 25

1751 m P 1751 mp B BHIIHR/

T BB M s AMPa JE )% B/MPa (Paem )

1 1500 5. 77 5.12 433.33
2 1500 5. 83 5.13 466. 67
3 1500 5. 84 5.16 53. 33
4 1 500 5. 87 5. 11 506. 67
5 1 500 5.83 5.1 486. 67
6 1500 5. 88 5.12 506. 67
7 1500 5.92 5. 14 520. 00
8 1500 5.93 5.13 533. 33
9 1500 5. 88 5.09 526. 67
10 1500 5.93 5.1 553. 33
-1 5. 87 5.12 498. 67
1451 m B 1451 m B BHIIHI%R/

o 5 B
F5 FE/m £ 132 A/MPa JE /13 B/MPa  (Pasm 1)

1 730 4.35 3.72 420

2 730 4.33 3. 69 426. 67

3 730 4.32 3.68 426. 67

4 730 4.31 3.71 400. 00

5 730 1.3 3. 69 106. 67

6 730 1.35 3.75 400. 00

7 730 4.3 3.72 386. 67

8 730 41.33 3.71 413.33

9 730 4. 29 3.68 106. 67

10 730 4.28 3. 66 413. 33

SEHE 4.32 3.70 410. 00
— lleAm'T'E 1211Am"|'|§ lﬂ])’j?ﬁfi%/
FEJ1Z% A/MPa K Jj% B/MPa  (Pa+m™!)

1 630 2. 65 2. 44 333.33

2 630 2. 69 2.47 349. 21

3 630 2.61 2. 38 365. 08

4 630 2. 65 2.41 380. 95

5 630 2. 62 2. 39 365. 08

6 630 2. 65 2.42 365. 08

7 630 2.59 2.35 380. 95

8 630 2.58 2. 36 349, 21

9 630 2. 62 2.4 349, 21

10 630 2. 64 2.41 365. 08

S 2.63 2. 40 360. 32

pipeline with ratio of 3.5 : 0.5 : 1.35
FE BE/m 751Am Bt 751Am B Iﬂiﬁéﬁﬁf/
EJi# A/MPa  JEJjFK B/MPa  (Pa.m 1)
1 1500 6.24 5.21 686. 67
2 1500 6.22 5.15 713. 33
3 1500 6.21 5.22 660. 00
4 1500 6. 24 5.19 700. 00
5 1 500 6.25 5.18 713.33
6 1500 6.23 5.17 706. 67
7 1500 6.19 5.13 706. 67
8 1500 6.32 5.26 706. 67
9 1500 6.29 5.09 800. 00
10 1500 6. 20 5.13 713. 33
M8 6. 24 5.17 710. 67
FE B /m 451 m Bt 1451 m Bt [Sjjjj?ﬁiﬁf/
)% A/MPa  JEJj% B/MPa  (Pa+m 1)
1 730 5.10 4.22 586. 67
2 730 5.09 4.23 573. 33
3 730 41.98 4.12 573. 33
4 730 5.09 4.23 573.33
5 730 5.10 4.26 560. 00
6 730 5.07 4. 28 526. 67
7 730 5.11 4.22 593. 33
8 730 5.12 4.26 573.33
9 730 5.08 4. 22 573.33
10 730 5.10 4.21 593. 33
SE 5 E 5.08 4.23 572.67
1211 m P 1211 m 2
FEOEE/ ek A/T\f;a i B/FIIz/I%a ﬁaﬁ-*m%l/)
1 630 2.52 2.22 476. 19
2 630 2.49 2.18 192. 06
3 630 2.47 2.15 507. 94
4 630 2.51 2.23 444. 44
5 630 2.52 2. 21 492. 06
6 630 2.62 2.29 523. 81
7 630 2.55 2. 26 460. 32
8 630 2.53 2.23 476.19
9 630 2.55 2.23 507. 94
10 630 2.54 2.26 444, 44
SEH 2.53 2.23 482. 54

1751 m B 1 451 m FEAI L 211 m P B
RT3 A WEIAE SR T 3% B WA . 3R B4l
FL R0 AR 35 3 A 1 ) e K 2 L7J(E|Z&}:/\ﬁi{3
SRR R, R W A% BN, 1751 m
o B R S W E 1 451 m = B FE 7 22 W A >
1211 m B R RIS, FZ & 1 751 m
B 1% AT 485 m KAE] 37 541 .300 m
Kmy 47 8L L, 1 751 m P B R ) RAEB K,
BZK B RGNS S SA KNS ER- N
W O 2

2)3.5+ 0.5+ 1.25 WYy % 18 5¢ by I s ) KT
720 125 MAETEE . RUIEINALHE S Y 7
JUR IR A8 18 i 26 1 45 1B TR ) R T AR A AL A i 4



12 & A B

572 %

BIET .
3) = HERUA MU T I 45 R R R T T LA
I M ML G S D R TR S B AR A /N S Sk
REOE e 25 b 57 = AE RCE R Y 22 L A I B ) B
R HCHAE T T T3 80/ o RN A 3 S B M 00 B
5 = YRR A LR AR — B A i BE T RN
i BEL ) R BE B R #6302 W] ANSYS FLUENT
WA = ERERE T T L S B A ik AU 5

4 i

i 2 A 57 7 P R TR O K A i R
FIH ANSYS FLUENT #5445 45 18 iy 16 45 80 Bk 47

S HERUE RS, 34 8 8 i 6 T ) O AN A T
BH 3458 2% B A2 AR R, AT A5t LR 4598

1) RS K R B B A 7 T ok i SR A
E’f“@’%&iﬁ’ﬂiﬁﬁ\,ufﬂlmu_ﬁfdﬁil_ KA
TH P Bl e L s U S A A T RO ) 4 O BE SR R
JE DN A E L\&rjt T BE AR N T B
X FR A 7E 8 T O AR A X

2) 90  FE IS A8 T A 4 A Ak R AT A A0 L0 T
[6] {4 ) 1 5 RGN o T 30 25 I A/ 1Y)
Fjjiﬁdt TE 258 A A R R I BB B TR 25 A b A7

B)ﬁiﬁﬂkﬂﬁﬁx%mﬁb I AH BE BL K BT
JE U R B AR B R RO K . R
R EE T A8 i BEL 3 1) 52 o 1 kg UG TR IR

4) ANSYS FLUENT % {4 n] i %8 K i B

T i 26 R PR AT = AR RO AL ST, S5 R S L
%F/T W 25 S 3k . R W] ANSYS FLUENT #
] F T 1L S 4R A R BT Y
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