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Simulation of dilute pneumatic conveying
with bends by CFD-DEM
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Abstract; CFD-DEM model was used to simulate the gas-solid flow in dilute pneumatic conveying with bends. In CFD-DEM, the discrete

particle phase was obtained by Discrete Element Method (DEM) , and the flow of continuum gas phase was determined by Computational Fluid

Dynamics (CFD). In order to consume less simulation time, the effect of the particle solid fraction on the gas phase was not taken into account.

The results showed the particle rope formation in the bend and its dispersion in the vertical pipe, and obtained the particle-particle and particle-wall

collision information. Comparison of the collision information in the bend, the collision and abrasion seemed more intensive at the bottom of the

bend. It was also found that the geometry and parameters have different magnitude effects on the gas-solid flow and collisions in the pipe. The gas

velocity was considered to be limited influence on the rope dispersion, but significant effect on the collisions in bend section. With the increase of

the solid mass flow, the particle rope seemed stronger and more dispersed at a low rate, and there was a shield formed to impede particle-wall

collision at the bend section. The increase of the bend radius ratio also made the particle rope stronger, and the dispersion rate lower.
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Tab.1 The formulation of forces and torques acting in governing equations
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HEBENRG A BV R, AR X
WBURL A 2 T X,

CFD-DEM 153455 7 11 32 220 # A T RE 2R L

ORI TR A8 S RN E B o TEAS SCHY B AL
BEA r A A SR RIURE B HH R JE S e 1 DXL, PRI T
R0 — 0 JIURE — B T 2 A B A 2 1 DX
4 25 W TR ) SR il U BIOR k) ) 45
R HEURIN, AN R kL - kL
r — B T2 A O R 3 1) D) 1) 4 fi 0 #0 B fR
T LAY, PR nT DATA Sk SR R B T A S
By 2 B B T R S P R . Rl & B
UKL 32 125 1) D) [ 422 ik ) A6 558 R PR A 1Y
ALY 9 T A2 i R AR Ak, 3 U T ik i
FEA G Al R B G, i 5 AR R A G

POV amg a1 GmETEES
oo | “EEERES | T EELERS
5
= z
& 1500 43 60
= &
& 1000 40
&=
500 20
0 0
LR B8 R I
BB g Bef ST el

B4 i e =1s 51 =3s [YPREALE S

Fig.4 Contact data at bend section from ¢ =1s to t =3s
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