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Full Pipeline Flowing Transportation Technology of Classified Tailings
Based on the Fluent Software

WANG Xinmin, HE Yan, CHEN Qiusong
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract In view of the serious wear on the pipeline owing to the free falling of the classified tailing slurry, a classified tailing slurry full
pipeline flowing transportation technology is adopted. Combining with the related transportation theory of Engineering Fluid Mechanics
and for deep level pipelines, the classified tailing slurry under different stowing gradient conditions with full pipeline flowing
characteristics of transportation is numerically simulated based on the Fluent software. It is shown that compared with the free fall system,
the full pipeline flowing system greatly reduces the impact abrasion and pressure to the pipeline. The outlet pressure of the classified
tailing full pipeline flowing conveying system increases with the stowing gradient, and the total pressure remains constant; the diameter has
a great influence on the hydraulic slope of the filling slurry, the measures of adjusting the pipeline are beneficial to the full pipeline
flowing transportation in deep mines; when the pipe length—backfilling depth ratio N=6.0, the pressure loss of the classified tailings
reaches the minimum of 0.247 MPa.

Keywords classified tailings; full pipeline flowing; Fluent numerical analysis; pipe length—backfilling depth ratio

FEHCRA R R HERR B L E T A R 25 X, B
NI R A R MR IRA Ty i R SERORL A
B A PR RE A B T FC SRR TT R 1 s LR , e R
o R PR ) A I ik PR RE DS A U B, (SR
PR I ik RGT i TR A R s AT, Feiror)
KL ORI A LI, X SE SRS 3 77 A 7 FE A il B4

HELAA ] o

FURT, $H0 0 SR P FEBURIIE B T P 4838 7 A
PR A IR [ PN A1) S BRI S 07 1) SR R AR B LB S ANAE I
FORMIF 1= 4 A5 3 AHP 22 Ak BT 7 % 4 )17 X
M FEBRE LI B N B AT 1 S, R I T Se R fL N
FEBUE T AR5 2B TR s Steward B X R HE &0 FEHUE

WS B 2013-08-20; 152 B #7:2013-10-28
KT B “+— 2" E KA ZIE %R A (2008BAB32B03)

Y& R TR, I, PR F W AR 5 LR AR, & F454 :wxm1958@126.com
FIRKK: ZATR, T, AR, 5T Fluent 89 5 ZUR A B ik 4 A 2 HOR [T, AH$4R, 2014, 32(1): 55-58.

53 Il



—t

www.kjdb.org

RS 2014,32(1)

SCIENCE & TECHNOLOGY REVIEW

ok R A S A R A, TSR T R < e A T AT TR
PRI IEINAHE™ o (E g T Sk 23 SR 0 IR A It ik
A= W R GERINTIE , KRRl d Rk ek iUk
HA S SE IR B s FEIUAE I i AT RRIE S8, A A AR B 0
P, HFEZE R AT 0 T3 R[]

Fluent S 55T 58 @ ARS R 10 R0 28 1A FRAB BRI 1 g FLEE
= AT S T 2 R AT AT A B 5
PERYBE T R AR R T AR BRI RES . AR S0 HZ AR
PRI FESFARLAAT T 2 SRR I T A DR T B RE,
OIAT T IR A Ry B R 1R R AR
SHFHEBHARSH RS ISR H BT RES R, A I TR
HHRIAEE B de /), LU O 73 G R A A Ui i i AR e 225
[ES=EEisiie 2

1 BHATEMXRS
11 BHTESERSEEN

R RIRG T B RS 30 7ok FORMR A e A
Bom A i ek o BRI SR IH RS B B A H, K
B L, By, BEAERH 4025 i, W — N IEH B9 H iR v
R RGA T PR : My H=i;(H+L) I BER Y 3k I
ISP b HVRRR R B, REAL T TR s My B>,
(H+L)W, REGE PRI A R RSkt o), 0 B B BT A
M N ERIPIRE . YRR AE R A T B BT Vi
ERRGME 1R,

lﬁiﬁ*ﬂrﬁfé

H IR X
H,

< ERWRARE

WHE AKX

L |

O(m*/h)
—

&) 53 A

E1 BREHATEEERS
Fig. 1 Conveying system of single free falling
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Fig. 2 Schematic diagram of damage in 80 mm ducts
for free falling slurry
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Fig. 3 Schematic diagram of damage in the
air-mortar interface
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Fig. 4 Wear condition of full pipeline flowing (a) and

free falling slurry (b)
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Fig. 5 Curves of full pipeline flowing network system
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Fig. 6 Full pipeline flowing system curves of different
pipe diameters
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Table 1 Pressure loss of classified tailings in 49.3 mm
ducts in different slurry density

i/ JE kAR /kPa
(m+s') 1.00t-m” 1.60t.m> 1.65t-m” 170t m>
1.5 1.383 1.026 1.086 1.150
2.0 1.523 1.632 1.746 2.028
25 1.903 2.422 2.819 3.004
3.0 1.963 3.687 3.908 4.160
3.5 2.644 4.884 5.169 5.494
4.0 3.424 6.245 6.600 7.005
45 4.305 7.769 8.199 8.689
5.0 5.286 9.455 9.967 10.548
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Table 2 Pressure loss of classified tailings in 42.9 mm
ducts in different slurry density

Wi/ JESk P51 /kPa

(m-s') 100t -m® 1.60t-m> 1.65t-m”> 1.70t- m>
1.5 1.074 1.207 1.285 1.371
2.0 1.622 1.941 2.083 2.426
25 1.645 3.168 3.367 2.592
3.0 2.335 4.399 4.667 4973
35 3.145 5.826 6.172 6.566
4.0 4.073 7.449 7.879 8.368
4.5 5.121 9.265 9.786 10.377
5.0 6.287 11.274 11.892 12.593
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Table 3 Pressure loss of classified tailings in 38.1 mm
ducts in different slurry density

ik, J 3k 15k /kPa

(m+s') 1.00t-m® 1.60t-m” 1.65t-m> 1.70t-m”
1.5 1.246 1.392 1.488 1.596
2.0 1.722 2.255 2.424 2.829
25 1.908 3.686 3.920 4.188
3.0 2.709 5.118 5.434 5.796
35 3.648 6.778 7.184 7.649
4.0 4.725 8.664 9.168 9.744
45 5.939 10.775 11.385 12.080
5.0 7.292 13.108 13.833 14.655
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Table 4 Terminal velocity of classified tailing slurry through
vertical pipes in different slurry density

L/ (m - s™)

(ELEY]
1.60t+m™ 1.65t+m™ 1.70t + m™
49.3 6.55 6.48 6.40
42.9 5.96 5.90 5.82
38.1 5.51 5.44 5.36
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Fig. 7 Schematic diagram of classified tailing
full pipeline flowing transmission system
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Table 5 Length of free fall backfilling pipeline

o m——
s — 0 R i
FE 1 K HiZ KB J/mm
/mm /mm /mm /mm

1 49.3 1600 49.3 2500 856

2 429 1600 429 2500 478

3 38.1 1600 38.1 2500 -950°

4 42.9 1600 49.3 2500 550

5 49.3 1600 429 2500 128

6 49.1 1162 38.1 2500 —

7 49.3 476 49.3 2500 —

8 49.3 1600 49.3 1326 —
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(m’-s")  (m-s')  fiikPa  ff/kPa 9 HREWHETREGHAE A
5.0 0.021 2.40 4.047 1.603 Fig. 9 Pressure profile on section of classified
55 0.020 2.33 3.689 1.476 tailing full pipeline flowing slurry
6.0 0.020 2.28 3.366 1.335
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Table 7 Results of numerical simulation of classified tailing
full pipeline flowing system

925 =L 25y >
L v/ TE/ #HOES  HWOED 0300 -
(m*-s™") (m-s") {E/kPa {E/kPa .
5.0 0.014 1.60 2.762 0.412 0.290 ¢
55 0.013 1.55 2.545 0.326 £ 0280
6.0 0.013 1.52 2.268 0.241 ol
& 0270
6.5 0.013 1.50 1.987 0.168 1=
7.0 0.013 1.46 1.644 0.112 i A
7.5 0.012 1.42 1.406 0.097 0.250
8.0 0.012 1.38 1.132 0.053 6350 , , , . , ,
50 55 60 65 70 7.5 8.0
FoHA% Lk
E10 TELFENREL ML
50T Fig. 10 Pressure loss of bend pipeline
—— N R E
4.04 e ORI E *8 TELENHETELR
£ Table 8 Numerical results of pressure on bend pipeline
@ 3.0 F gy e
. i/ T/
B L e T R
20 | (m'-s™) (m-s")
y 5.0 1.702 1.414 0.288
i . . : 55 1.711 1.435 0.276
5.0 55 6.0 6.5 7.0 75 8.0 6.0 1.715 1.468 0.247
LI 6.5 1.722 1.473 0.249
7.0 1.728 1.469 0.259
7.5 1.736 1.473 0.263
8 HHERBEHTEREHEENS 8.0 1.741 1.470 0.271
Fig. 8 Pressure profile on section of classified 33 EBEREREN
tailing free falling slurry B %5 7 AR K 11, 9 T L R i 2 i
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Fig. 11 Velocity profile at horizontal borehole bottom
bend of classified tailing full pipeline flowing slurry
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