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Numerical investigation of impact erosion in liquid—solid two—phase
flow of the backfilling pipe

GUO Jiang, ZHANG Bixiao

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

Abstract Based on engineering fluid mechanics and the mechanical model of particle transportation, discrete particle model and
ductile impact erosion model were applied for investigating pipe impact erosion influenced by slurry characteristics in complex
backfilling pipeline in a mine, aiming to study the impact erosion mechanism of backfilling pipe during transportation. The results
show that pipe impact erosion was largely influenced by slurry velocity, viscosity and particle size, while slightly influenced by
particle shape. At high flow velocity, compared with straight pipe, in which the erosion zone is distributed relatively uniformly in the
pipe wall, the bended pipe had the most serious impact erosion zone with the maximum erosion value in the range of 15°-30°and 60°-
75°; at low flow velocity, the main impact erosion zone transferred to the exit of the bended pipe. The erosion increased with increase
of particle size when the particle had a small diameter, but decreased when the particle reached the diameter of 600 pwm.
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Fig. 6 Curves showing impact erosion in the bended pipe

I R BEAR/(10% kg'm™-s™)

#8

SCIENCE & TECHNOLOGY REVIEW

90°

)

0°
90°

90°
z

A

L
T
90° 0

E5 4#TER
Fig. 5 Four kinds of bended pipes

0°

X

©

7N

e

9
g | —o—HHa
5B

TrF —— C
6| —=BEd
St 1
4 )
3 P
2
1 -

0 1'5 3I0 4:5 6IO 7I5 90

B
E6 TEMMERME

PRAEFH , J50RE T bR 5 e 0 5 45 1 Tlf 42 1 AL, AT i 2%
B EPULME E AR . SCHR(7)45 H T R B
UKL RS G R 2R (FURIZ I 4 RAE PRI /INT 200 wm 950
Ko BRI, A SCIHEBUSURLIE AR 25053 3114 0.7 .0.5 F10.3, Ride
435124 200,400,600 800 F1 1000 pm F4 R FEATHFIT .

ML 7 (8 T LA 3R, AN TR AR 7 0 465 3 e R S 461 3
DA AR ], {8 CHR AR 254 H 10 X e, 2548 7 30 o ek e A
5% 5 Bt R RT3 K, 5 e KBS B ™ R B T AR S R AR
PRAREIEAH G, SR04 14 38— A B ), A5 3 e A o s 5
(R PR SA  FR HR R J0kn RSk, e A i
4 55 A RE RIEARE VR RO, Bz AR LV A b s 46 25 A
X R T LR R A il A8 RE B, R A7 3% 2 A 5 T A
TR, 5553 A 1 oo R P R A A7 R B S T PRI o

AL IR ZREIO 457 T8 p i SRS i R A | AR B
FEI N YR RS 55 /N, R B0/ INAS T o i i R R
5o UKL RCT AR, 45 S IE A AH s (10 8) o ISR BE [hi £
FHMUBRER ST LI A, 45 RE i ol B 00— e A 48 P AN 514
F 432k H I ) Ok 4 o AR 5 5 — B R R DT R ) )
O FRBHE N R DR AN RN , 25 T R A ORI ) 4
i TAURE A7 3 LA S e AR A5 RE p ik IR 3 A2 UKL T )
VRIS S, AR BAARICR AR X 658

200 um

Y 2

600 pm

1.5 0.34E-08
N 2.88E-08

i 90E-08
20
X—grY
|
z

R/
(kg5
4.86E-08
2.21E-08
1.46E-08
7.28E-09
0.00E+00

0 02 04 06 08

800 pm
(kgm s ")

N 5.72E-08

i 8.57E-09
0.00E+00

2.44E-08
IJJ(- 4

SERAR/

1000 um
L5
BEHR/ akiaxall
(kg-m'z-s") (kg'm™?s7")

4.84E-08
2.20E-08
1.45E-08
7.26E-09
0.00E+00

4.54E-08
2.04E-08
1.36E-08
6.80E-09
0.00E+00

VA

2.5

1.41.61.82.0 2

T e ST 2 Y X 3ol s 2 T 40 7™ R P AL
BE7 EERBEKHER

Fig. 7
70
6.5}
" ®
60} T 97
) iS5 T
550 SF03 Mg
@ P
50k & o TNy W
B’ o N
a5t & R
400 ¥
35 1 1 1 1 1
100 250 400 550 700 850 1000
JORE R S /pum
BRI L R~ 3 EE ik E R

Fig. 8 Curves showing impact erosion in the pipe
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Fig. 9 Maximum impact erosion at different viscosity
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