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Computer simulation of filling slurry pipeline transportation
using Fluent

CHEN Jianhong, CHEN Qiaoxi, ZHANG Qinli, LI Hao

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract In order to understand the flow characteristics of high concentration slurry, a mathematical model of filling slurry pipeline
transportation is established by combining the fluid dynamics theory and the characteristics of the filling slurry under the assumption
including fluid particle, uniformity and continuity in the case of no segregation. According to the result of a certain mine industrial test, a
numerical simulation on the resistance of slurry pipeline transportation was made by the Fluent software. Through the comparison of
simulation and measured results, the error was found to be around 5%. At the same time, the relationship between the slurry flow rate and
loss of resistance along the way was obtained. The drift velocity range of slurry pipeline was calculated to be around 1.82~2.23 m/s by the
above relationship and mathematical model. The numerical simulation results could provide a basis for the filling system piping design.
Besides, they could be used to guide the actual mine production.
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Fig. 1 Diagram of pipeline transportation

23 RESHSEMHAR

FEM YA b, 3 B AT 1 b6 (0 25 28, Fe BRIk
FE A 5 R i ok 6:4, /K IJE T M 260 kg/m’®, 43
R T8% , £ TR | AR BRI b4 50 3R 37, Ak
ANENT AT o SRR TS B P B A IR ) (B
T LA SRR O ik AR B, RIS EI R . 7
WML N S, BRI BN 78% , % 2007.44 kg/m’, i sh35 %
4 1.004, JE IR 71 J9 48.105 Pa, £ 4 1.056 Pa-s.

AR YRAR AU S 56 FE U B A N ELAR R 110 mm, B3 A9 H:
SN B 1R AR AR 46 I 3 AR TR 3 T 6 4 S5
T ITE N~ T E 6P T E 4 5k 2.18 2.3 .2.38..2.5,
2.6.2.72 m/s,

24 MREE

FELAE S, O ARSI A AR T2, A

BEFE Ty, AL R T FE B AR I 45 5 AR Y R s i

PRIGARAE T A [58 1 3 5 R 4 0 T Ty Sy — 2l i B4k, HiAy
T E SCRRETR 7R ), 5 R I

25 LRSI
251 MNEHHFE

TEVHE S A U AR U B A B M L 1
TR T 3 A S AN B, HRE P IS 1 s g R S
PRI AH gl A A P B — S UL T, SR e 3 UL T L )
JIRHE . e S, B IR 0.5 m BE
DAL, KA E A 1 m B — UL . 7R DU Y
[0 T AEAL SR S5 AR, 68 B BEL y Ao i 4% WL T , 7K B
VLo A i 44 LI TR, SO0 A F4) 473 A1 i 44 AN 161 2 /s

0.11m
¥ y=15
®r—y=1
- —y =05
y=°wl ¥=0 x=2 x=3 x=4 x=5 x=6 x=7x=15
N/ A .
1 KR |
E2 ANEHE

Fig. 2 Layout of observation plane
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Fig. 4 Cloud of total pressures at the elbows and outlet
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Table 1 Loss due to frictional resistance
. oﬁﬁ/ [SibA] Tﬁ_ﬁi/ BRIIERE _%ES'E/ -
(m-s™) (Pa-m™) (Pa-m™)
1 2.18 7780.23 8035.45 3.17
2 2.3 8090.25 8485.12 4.65
3 2.38 8308.25 8703.25 4.53
4 2.5 8584.45 8975.23 4.35
5 2.6 8860.01 9425.42 5.99
6 2.72 9135.55 10260.67 10.90
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