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Study on Slurry Transport Characteristics in U-Shaped Pipe
LI Taojie' ,XIAO Lanlan', YANG Zhaoxia® , LIU Xuewen'"

(1. School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China;
2. Unit 95958 of the PLA,Shanghai 200120, China)

Abstract; In order to explore the rheological properties of slurry with different particle mass fraction transported through
U-shaped pipeline, the internal flow field was studied. The flow of slurry in horizontal U-shaped pipe was numerically
simulated by computational fluid dynamics software FLUENT, and the distribution of particle velocity and volume
fraction at 5 sections including inlet section, outlet section and elbow were obtained. The influence of velocity, particle
mass fraction and pipe diameter on pressure drop of elbow were analyzed by calculation. The results show that the
existence of secondary flow at the elbow complicates the local flow in the elbow, which makes the volume fraction of
particles on the inner side of the cross-section higher than that on the outer side, and the pressure drop along the pipe is
greatly affected by the velocity and the mass fraction of particles;with the increase of particle mass fraction, the pressure
drop increases with the increase of shear stress and shear viscosity. The study is helpful to understand the influence of
particle mass fraction and flow rate on the rheological behavior of slurry.

Keywords : U-shaped pipe ; slurry ; rheological property ; CFD ( Computational Fluid Dynamics) ; FLUENT

PR g s BRER IR A SR, A0 ) B ELRE KIS T 1] ) 0B ERAR ZE AR D , 1 R BT M R, Sk
U BT ZIN TSR . TRAkUK S TR R . &N T Rk i
B R — PP (LA P PRI SR R P IR IR 2, Nwow O T 45 45 i
Pz, AR A T8 b A R 2 i A I YA 1Y LAY 4 k-epsilon (k-£) . k-omega (k-w) . SSG T if5
AR AR , T R B S A AR 40 R s AR ) B I i A0S 3 R R s i S R AT T

WS B #A :2021-12-21 ; & [B] H #§ :2022-03-16

ERTUR: b 17 4 )7 A S 2 3 4 (19030501100 ) 5 7 A 5 140 76 4% 30 Mt 74 04 5 2 o M B R IR % 7 4 % B 9
(18D72295900) .,

E—{EER EHA(1995) T IPTAIR BEBFSE  E 007 A e SBASEE X1 3C(1978) 3, FifE A,
L BTG , BB 5  H CAE BCPEIF S 51 E-mail :2697141030@ qq. com



(iR - i&it]

TAN, F: U RERRKEEF AR - 55

I, ASROI AR (A B 43 5043 A 1) 52 36 K080 %o s o 1
B RIS RS ST A5 B — AN Al B K I P fE
AR E A IF R, KT 3K 7K I 3 23 IR
R0 AT 33X A K R D O R HE AL, Eok TR
2LV ST AR Uk 4 B R R RE IR K I 258 0
2L A5 H A 1 T R 5 U B4 A S 2 B i K
BB REBUI L, MR KT 200 mm B 50K B
FEXF 7K A W 10 e RAR R 23 B2 ) JLF A28l ok
2SI A5 L IORE 4 3% 7 0 Pk A 5 3 A ek
IR R E . T L T R s L, B 5T
TFi) P 35 A e J3E S e 7 488 2 18 B i, A5 1 A8 PR 2 A [ A
PR 43 B 43 A7 % R T3 R A AR R B s . AR
SN AT TS EE R SR R IR I I AR
e/ NEESEREL S M. AR BRI S AG H B I A
T, R S R L BOR B BT THE AR . 5KAT
WREE BRSBTS bR R
e 8 3 5 2 T8 ) AR B A 5

BEETTHRBOAR M & TR R AR 3 71 %% (CFD) 1%
Bz G SR AR E, AN A 1) i L
BANAR . CFD 48 fif R 52 2% 1 i AR 3k 2l ) At 2 1%
TR S T 2R AR B SE T I S
SRR N BORLAR TR 2 B30 06 R, A9 1 I S5 P B 9 1k
PUBUREAR R B A AL AR A . K AR BF g
ok L IR R AR G381 43 A 52 14 11 30 ] A1
RN BUEACRFE I o SRR TE N I Bl A 7] T B A
RSN, Py 1R 4 A7 A 23 3 SO Bl R e A A i
AR IR AR I R AR R 43 B A AR s T
X 5 Sk ) e o B AR [ ESF 2 52 M 5 S VAR BEL 402
PR X S [ 03 it 3 BOR AR A U T 2558 N Y I 2
L, 2R 22 AR IR A A 06 = 2725 4 A T BB
TRITI A T 3 5 Pk DA B S 000 AE S R B 48 R 11
A
1 EEIRYESL
1.1 4B 4Eal

Bl 1 (a) iR U B Y AT, B A6 A I
B A SKBOMI A B 3 R4y A TE K T BAR N
40 mm, 25522 4% R 300 mm, A H BRI BE L,
31800 mm, iy H B K E L, 1 800 mm, i@ i:f

Mesh fA Aol R R0 7 IR 43, 25 Sk i 10 4 Kl 3 Pl
1(b) FiR . B g 998. 2 kg/m’ 1 KA g WA,
ORI N 2 218 kg/m™T R /MEL C, R 30% ~
60% 3 FURL FPRLAR A 40 pm JIURL T R4 0K 30% | i
BR 2.5 m/s F I IEEE DT 6 R 2 Bl 51

HA

AH

(b) &M%

(c) #BEAML

B 1 3 ARRL RAEX] 5

Figure 1  Physical model and meshing
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Figure 2 Independence validation of grid
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Figure 3 Total pressure distribution of cross section at different positions of elbow
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Figure 4  Cross-sectional particle volume fraction distribution at different positions of elbow
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Figure 5 Cross-sectional velocity distribution of particles at different positions of elbow
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Figure 6 Particle volume fraction distribution at different velocities
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velocity under different mass fractions
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