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Field Flow Characteristics of Grain Particle Swirl Conveying Bend Based on
Gas-solid Coupling

SHANG Kun, LI Yongxiang*, SONG Haihao, XU Xuemeng, JIA Changxue

(School of Mechanical and Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: The work aims to reduce the bend wear in the transportation of grain particles. Swirling conveying was
introduced and a lateral air supplement rotation device was designed. The angle between the central axis of the lateral
rotation device and the central axis of the main pipeline was 45°, 55°, and 65°, respectively. The multiphase flow velocity
of the main pipeline was fixed at 20 m/s, and the airflow velocity of the lateral rotation device was 20, 30 and 40 m/s.
CFD-DEM was used to simulate the transportation of grain particles in a bend, and indicators such as pressure drop,
particle distribution, and spiral traces were compared. When the angle between the side rotation device and the main
pipeline was 55°, and the airflow speed of the lateral rotation device was 30 m/s, the particles showed spiral forward,
significantly reducing the wear on the pipe wall, and the transportation effect is the best. After experimental verification, it
was consistent with the simulation results. The device designed in this paper can obviously reduce the wear on the bend
during grain conveying, and has good transportation effect.

KEY WORDS: grain particle; bend wear; rotation device; CFD-DEM

W 2022 aEPEE R GRS, BRNRESE KR TEAREZ LD, BREZHFRE RS
PR 68 653 1 t, AHLL 2021 AFMEE AR R ESY T AR, RRET R Rkl ORI, HHT?EEE
K368 77 t, BRIEY 0.5%! WA B ORFEEH TIRE PR REINK , BORE MR RS

i HER: 2023-11-02
HELWME: BR“twarEF AL % (2022YFD2100201 )
*EEEE



a5 H£5H

I, A TR A FORRUE AL 15 2 A TR R I S - 181 -

KT, Gl AR e R ek EEE
B, S e S B AR, Xt
SCEUR B . i, kiR EREY
Wi 0 & A 25 B ST R AR R ) s e
e, ARG EH N TR, fEiRaT
B, HTYWRE TR, LRSS
BES R Wi, HE T #E A KA L,
M 5 RS AR E sh AN FaE , Bl =2 27 DI Uk %) 1 e
7 (Y B R R I FE 0 R A I S R LB
AT EEt, ERLR S, T
VORI ORESTERN) IR VSR VI ek Seat i S
P9V
FEE SN, 2014 AFBKH W 2EHE Li 5058
CFD-DEM #i & 7 R E 5T 1 J0URL R 388 N AR &2 R 4K
X ACE S T H ik 2 o 25 R0, 20 EE 42 [R B0
Je ORI R BE 2 Jek /)N, T RURL R B K R G R R B
B, PRE FR B ROR B | e BE DL M R G R R R
BN, 2018 FFHE2FH Kotzur PV MLk T — R 5
MR L G, & IS B S 1 5 U 1 1 %% D) AR
s kA A P[] — JURE £ S A [R) R 5 R A
W PR ML B 32 ik AR R2 i 5 E R St 000 A% AH <
iy 2% v U AR () T TR AL TR, DL g 2R
Santo S it wEn AR AR AL B T AR S s R
G R S 0 A, S5O, UKL R AR
PR R AR M K . 2R Bankermani 5012
TE 2018 AEXTKP I ik R G0 rh 458 b e R BB it
K BERR R EATHFIE , o0 B KSR A B 1 A
PR B 15 1028 A8 A T A E AL B oA o
FERM, KFBE R KB R K TEESEN,
{H 30 B A 1 B KBS i KT KE S, LS 2%
# Tripathi ZE5I7E 2019 4F X525 45 — Y ek X ks
FESEATOESY, IR T i i S R,
Wk 7E I B, KT UK RT vk it e B
Jria) b, BRSOk B R O B R, R T
TE P AR f /)N 5 i 1SR R R 75 b TR A ek
FE H BOR ERE  l  SCRR T AT, E AR T R
W, (AT X 25 b S5 F e fk S S 5k 7 T iF 52 4
POE T
FEEPY, H MR AN E 2011 45X R[] 25
R 90° 2 A fy ik ORI A T3, R BB, 7EK
T3 f 2 30°mH R 5 RE & AR R, WYV RE LT —B
ZJETE, B SR AR SRR, AR R 5
BRIE o AR AL A ST Sk s AR AR L, 3RO kL 9 27
BERTHARPRL A . P EH K2 Zhou S50
2017—2018 AEXI AR Iy 4ak h A B 454 . HE iR
B JORE TR DR XS 0 B 1R K 25 45 B 1 AR 2 Wi 2B A T T BT
o GERFE, LA T n) X AR A R B KB R R Y
SO, it URER B AR TL - 35 R 4 R A b 2 AR A

PURLE 5 RGURE R R IEASG, B B4 PR &
Ji@ e JRE ) K DAL S B PRSI 5 KPS R AT RE R
A R R RS 2019 AEPETRE Ti
SFUTER R — b SRR | BURL B i R | SR T A AR A
WAL, HTIHHASEREYRN RS . o
FERBL, AR i 8 O T B X S T R
R AR 30°~4517 7RI S e die /N B AR
TURLTE 9025 45 PN flf 43 DX BB e 1 25 458 1 B il 2
fo, HRURME S OREEZ IR E B RSB
AL 2021 AR H % P S A B B UL B R
JEBELR A ETC HAR S, & B2 AR 1 75 35 AT 05
WFFE A B, Ty B AR B A A AR i B A 7 1 [
OB BEMUN L, BB RGO, B
B TR, B E—E A ENRE TR E; S
bO B RURORE AR B/, AR L T B I ) I B
JE /NN o SE S SCHR AT, P A R X A A
RBEAGAL B AT OIS, B SO Tk L0 4t
WFFTAE RAR X PNAL

TEBEAT SRR I, HIORR OB X /87 3 BE [ 1 o
Th AN TR, JUHAE S AR O R, &
XA LA I 3 R R A FE , ARl — &
SR I IR R GRS A0, PRI AR A2 | f
AR ABURE i 8 3 S8 2, 3K 2805 3 A Dol 4 75 46 Y [
R 23 R AR 28 ) L i 8 A3 R AR S5 B9 Tl AL
WAL G AR B A AN R S — RO Al A7 07k, (H
G FEAR X g A 19200 A SO B — Tl (9 Bt
WA, RIS AE T AR b BT 77 1% AR IR
PR IR A AR AR BN Rk 1 T A AT AT
TE Y 1 JE 25 H

1 HRSRE

FERME FI 2 R B M 26 ST, ZhiE T =
R ZEOR Y, kR . Pl e b R A 1
Fims o AR 1 /NG AT e SR, FEARI A]
FIES AR, WK 2 iR,

BETE T — e i i 6 WO A0 Rge, anldl 3
o TAEIREC A2 SRAHLUES 25 2 5 2t v Tl

FLT N =l R

Fig.1 Three axis dimensions of wheat



- 182 - f1 %% T 72

2024 4E 3 A

R1 NE=ZHMEIHTOWER

Tab.1 Three axis statistical analysis results of wheat
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Fig.2 Distribution of grain axis length
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Fig.3 Schematic diagram of pneumatic cyclone
conveying experimental system for bulk grain pipelines
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