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Improvement Design and Experiment of Settlement
Box of Forage Grass Seed Harvester Based on CFD

LAN Lingxiao LI Fengming WANG Qiang LIU Guilin LI Wei LIU Wei
(Hohhot Branch of Chinese Academy of Agricultural Mechanization Sciences Co. , Lid. , Huhhot 010010, China)

Abstract; When harvesting forage seeds, the current harvester has high total loss rate and crushing rate,
poor cleaning effect of impurities and insufficient settlement. In order to solve the above problems,
theoretical and structural analysis on the basis of the existing settling box were carried out, the cleaning
structure of the settling box in combination with specific requirements and the overall structure shape was
improved, a circular arc decelerating baffle was designed, the impact force on the seeds was reduced, the
size and position of the baffle were adjusted, and more seeds were made clean by settling. The qualified
rate of forage seed harvest quality was improved. By means of computational fluid dynamics simulation,
the internal flow field of the settlement separation unit was simulated. Reynolds stress model and DPM
model were selected to simulate the gas phase and solid phase respectively to obtain the airflow field
distribution diagram and the particle field motion trajectory diagram. The results showed that the circular
arc deceleration baffle designed compared with the structure of the broken line deceleration baffle
increased the seed settlement rate, reduced the seed crushing rate, and increased the bottom capture rate
when the inlet wind speed was increased. Field experiments were carried out to harvest alfalfa by forage
seed harvester, and the harvest qualification rates of baffle free and broken line reducer were compared.
The results showed that the sedimentation loss rate was 0. 19% and the crushing rate was 0. 9% , both of
which met the national standard and proved the effectiveness of the device.
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Wk H . 2023 -06 —03 &[] 0 #] . 2023 — 08 — 24

E&WAB: Wl AR X AHEE K L1 (20202D0001 )

TEER N 28H (1995—) , B, TR, 322 NG R PO MUK B 05 5% , E-mail: 121905657 @ qq. com
BEMEE: 2R (1986—) , 5, E &% LA, 32N R BOL B TS, E-mail ; lifeman_ok@ 126. com



T2

2R G HET CFD RYHCR R 7 WML IR A MR it e i 5 108 151

0 3]

TE—S ik H R, e b BE S, 0
Jo T B R — SRR K A T ) KR
U 0 AR 07 A o ) 5 SRR 2 T ) 42 R X
B [ 5 ORI Y R

F [ T S A 77 [l 25 4 8 R 3R B IR ARG RE A B
R 1) S it A1 5 A e RO R SR B K $R T 48 BB SE
T, R E AR AR RORF T R B2 2.0 x 107 ¢, SZhr it 5
A5 x 10t B AF 3 1A 4Rl F #8036 x 10° ¢,
HAp R TR DR B R 1370,
FF TR B3R K8 43 4 3 T A% W WAk BL R XF
WCR P —F EA TR, 3 RE i i) 7 =X, WAk i 4 Ok R
ik 50% i T T E IR 2% .

P POR R A B ISR T, SR AT A ISR 25 TR
oy FZERF R O K SRR, S BOBOIR T i IR, 20
ted 30 4EA0, MR 4 i 18 e L JAMES E W 281 il
— R I AE R T IS UKL, AL A S 4T
FED 75 3K, 158 o 50 2 A A B, e 0 5 O 1 i
TR T2 2L R T 20 A 26, Rk E E
W Ad AN TR 25 5 Bl 7 R A M B4R 1959 4R,
FRANCISM J 45 B il 1 4 55 Fb 746 43 BX & 3R AL,
IZAIL #8383 R Ty 2 R b R B T LG A
ST LB 5 1 L AR B M T A Ak BEAT 5 R
20 {H422 80 AF AR, HLAR Tl 35 P 52 7l 7 ML BT 5T
FIERIE i 9228 — 1.5 I AU SR ML, i HLR
I R R B AR 7 A Bt G AL ) A Rl 5 4
B e, T B0 A R R AT IR, A5 b 5 ZE AT R i 40
B, [ B 7 R U A Bl S A — s U R
WM FIRAEX S 21 HEL w0, o E ROl BB AL
B2 B 52 Bt WF RS R 43 BE BF ) 13 92Q — 2.7 AU A%
Tl AR B, iDL 2 DORERE NI AT e R4, BEAIR T
VLRI e R

WK () il v e Ze o T B A — BB e i i HL A
FEA P UCR B | BT IR O3k 14 Bl 1 DT O 5 2%
JO T 43 B, 2k R T A R )

AR S i ANSYS &5 {7 FLERPE X 2 e 9 U0 R
FEFEDL N BB SR S AT 05 BB, 43 A 450 L b -
5 2R (32 B0 T — R B I TR o B A
1 MEEEHNSERIET
1.1 SN

TR AR 25 0 2R U AR Z5 W BT 3t , % &
JIEBEC A DA SRR 70055 R A 25 T e L3 15 %
{14 T A T B LA B 5 Rl A6 U0 o A6 S 780 oF I R A 1k o0
BT TR AR EARAE AT SolidWorks #1:

il

PEAT ZHEE A AN 1T oR MR ARE XU E A A
RN HEAT DR 73 B, 38 70 2% UM KU s T MO

S0 SN ILE TP T UTRE
1

1 TR R A A
Fig. 1 Settlement box model
Lo 20X 30K 4. MR

R A Y

y . BLO

44. 444y

(1)

AV K, m’

B—— Y ARHL T AE M 56, m

L—— M\ B RN BT E &, m

Q—Hq7 1 B R B kg/hm?
Ykl B R B R B kg/m”

n——FIARFT I R HU80% ~85%
LA AR SR E R B HARERN9.5m’,
1.2 [ESNRE #5 Hig 1

U Y Al T B R, A Bl XUA BT

B N, 45 3800l P A L, B 1% B A T (A R
J L, BB Z S A0 s A2 B RGE AR L
FTRE T UL 2k 32 3l , 33X BN AL AT LUK i A TR
1) o R 3 B A, T O TR L UGA REAE A
1A % b 1 A B 2B AT B0 5, an ] 2 A2 2 B 2k
TE U8R £ R, 2 4% 07 BB XL T 600 mm A2 A

|
|
B2 Y P AR
Fig.2 Deceleration damper

{H B AR 560 AT R TE 4R 1 B A SR R R T

O R SR TR RO 38 22, IR 2 Fh T 22 5 4 B 48 DA 4
MR i as Bl Y, 7 EL 3T R B AR I AJG B B i R
KA LR &, 25 1R B SE AR LA B AR R v
F1 e xtFh T3 AR, S T N s T R R T
R A e —Fh R NI R b, an | 2 AR s,
5] T U /N T 4 4R X5 Fh 1 1) TR, B SR 3 [ 1
YER , IR oW 8% A k47 1| fa Ak, Fh 752 1 8 /h—
B IR T R AR B RN DL KA B AR P AR AT LA TR

v



152 &l #Hl

3

s

i 20234

Ty W A HEATOORE o 18 3 SRR TE TR AR U1K
SRIBEEREN VA= 48

AR FIEIS/ZET i

P3[BT B u 3 A A I A s
Fig.3  Circular arc deceleration baffle in fluid

domain position

2 WERHLIBEFE CFD #&E$

2.1 mHHFHE

HX s k-0 5 k- e BB, AR
TETEUUREAR N BEAT e e DUk , 7075 18 B 177 ih 46 i
Ui DL T e 45 I 3T o R W L ) BB (RSM)
B T T SR 7 R 0 A 2 O, el LA
Y M S R R AR A Bl S R B i 2z g o
SR RSM s ZOR A BUANT5 e, 23 i 35 388 i 530 it 1]
11y EL WSO E AR AR R 2 BT AL BT R, (R B A
AT RBLTTSERE 0T DL 2 B /oK

TER W ke BIASEGTS kN

9 9 9 1\ ok

—(pk) + —(pku) =— ( +—)— +

at(p) axi(p u) axj[ ® T, axj]
%(P“.+G”.)—pg(1+2Mt2)+Sk (2)

0 N R

o (PE) g Lpen) _ax/.[ (“+ag)axj] *

2
CE%(PL,+c£3(;ﬁ)%—cﬂp%+sg (3)

X h——Im e, m’/s’
p—"LRHE  kg/m’

i 978 Bl ERE BOR , m* /s

i——HF ], s

pw—— Z TR kg/ (m-s)

i VA kg/ (m-s)

u x J5 ] B, m/s

P, YN F7 7 A Pas/s

G,— % J1/" 44, Pa

Mr—ii it b 54X

C— SN T 55 7 0 3 2R 4k

&

S S, ——H P LS5

o, =1.0,0,=1.0,C, =1.44,C, =1.92,
2.2 mipER

X F AR L i A% R oy |y BN
SolidWorks # 37 (1 17T i A A5 18 2 A ANSYS # {4
) Fluent B, HIH A 4 19 meshing i 17 /4% %] 43,
SRR ey iR 2SI ik < S I N TR NS AN TR
Do A 47 S5 AH 3% L SR SRR 1) O =X Bl 7R 30 fR A )
AL 2 A7 AH R 1 XA, Al G A S - 3, AR
T 128 472 ASTTE M 373 527 AN 5 Y 22 1R 45
BhHMEE ¢ e N 9.81 m/s’, KAKE TN
101 325 Pao it XU AR R AT, 50 58 460 by o BE A IT
ARG A 10 m/s, HEFE R 0, 00508
JE 3 bR, AT T K ) B 3 4 )
5 0.16.0.28 m,
2.3 EHEERR

TEPE DPM A5 70 Sfe A5 400 50K 32 2 B3k o A6 AR Y
HhORE - 5 T8 RE T AT & A RE T S S L kLA R A
ARAF — L BE [ 45, DR AR G wall — trap % 54
M FS A, At R A R T S R S T A
SV ) o R AR i EL AR I8 1 B, e A IUORE, B
KER4mm, f/NEAR T mm, FHEAE 2.5 mm, [f
8 A 37 o — A W S IR P e AL K A4 | 2% T A T
RN IZ S o T G U ) R R AR T
Keoesd, T ARG S EIHE, TERBAKDW
A
R 4 UKL 7 45 3 b i 2 e, A KU AR
AN

el

Py
1 000
X K, —HHM R R

p,—FhF % kg/m’
K,——FhF ke 24
L EIHEKE ,m
24 3% B B R AR FE 10 mm DLR A K ER
HFE R 16 ~ 20, H F R HCAY J& & 15 Fh 7, B2 °F
Bj4 mm 2245 K, B 16, T+ XUk 48 18 K BEAIR
T L5 m, ir DL K, X0 T ARG 3R 52 i ml DL 206

B (4) AT A B R v, 8 10,14 m/s, B R
10 m/sm’lg]O
2.4 BERREREMNER

MR ANSYS B 5 By oR il 7 (18 4), £
SIMPLE — Consistent [ J7 33K fif 2% | 457 & 2o i o 5T
o B X0 3 48 ) 4 {6 75 19 PRESTO, A T
e BE T L , A4S s g e R 5 AR (22 AL A o L X e A A
4 B TR U R R I

v, =K,

+K,L' (4)




¥ 2

MWW S BT CFD AR Rl IO AL R AR 1 kit B0 5 1K 153

| wamiorgss |
7

IRz E

| msmyorsim |

Uk RE R
B

K4 sk
Fig.4  Solution flowchart
S I P A A T 3 TR SR R E 2 K
B A LA 2R A — 2O, — B P 2 G P, —
ZH VR SO G P A, — 2H B B AR [
BE A A XGH ok #4750k

3 ESERSSW

3.1 mEEMEEEAR

THIEAE AR DT AR I — KA dE, NI S mT A
MG IEF) 7.5 m/s B, H A5 AT L RS IR R L
Ko s RV ) W G5 T UL RIAE N, e i — Bt
V] 24 /)N F 0 2 R 4 F8 0 2 Bl 2 1R OB A o XU
7.5 m/s WAL T A A B RGEE , BOR T,

Pl 5 % o UL 2

Fig.5 Change in velocity of impurity particles

3.2 MEENEESENEWL
3.2.1 U PO R A 5 R
NS S A TR IR 18T 6 Ay I 44 Al B LR A
b~ PR R, U AR R P — R,
1) foh Rl 20 A A BE T A B A7 080, 7E A AR N B R T2
SRAEUR , 17 ELAR A0 B 1 M X 63 1 25 3 A
TR XTI &7 A S HE A TR P
Ml A, FEAT TR IR A2 3, IR B 1 B 5 400 20 3 i A1
A CR , T EL R AR A AL, R XS LTI 35 e 5 A5 52 7 —
2 R e o (R AR 2 OB P AR T i,
VAT 75 AT A A 163, A T ke
P 8 Sy i i 58] 9IRS Dok 3o 4 1) O g A6 7ol A0
L, QR 8 PR UKL AE 18 B P AR I R T HL R

P 6 JC 4 A Bl R 3 B

Fig. 6  Particle velocity diagram of seeds without baffles

i Z‘.‘I
y
B 7 YT R R

Fig.7 Particle velocity diagram of seeds with fold line baffles

P8 o S 4 A of  AAL J JRE

Fig.8 Particle velocity diagram of seeds with arc baffles

R TR 28 3k U 3 P B T R R AR Y B T
Gy
3.2.2 el RS ARG UKL ) 4 5 Rl

HRYEE 9 F 7 A DT AR Y, 100K 7E fif $5 51
SRS B B, FE 7 #2 FF 2 240 Pa, & 10 T2 78 37 48 0
HPIARVE R, A AR R T3 35 28 420 Pa, X bk
B WEARAEA DAL HEAT T RCEE 3y, (R 23T 4 4
FEA VAL R 7 52 Tk B G, BU TR I R g i 3
135, SR L, 25 5 B 1 25 4 2 B 0K 2
3.3 R B AR X B S B B U] A R T

FHIB AT ES A B, 11 fp s, R B T 7E A
FI AL 3647 B 33z 2y, 76 iF A Hf 1R 5 33547 e 5% U RE
Y R RLAE 1.5 s A4k AT TR .t I 12
A LLVE B, SO0 AE 3T R P AR A T AR T ER 43 ] 5
KLTEAG VR 9 BE AT T € 5% 32 3, UKL A5 B B[R] 24



154 & o Bl B ¥ i

2023 4

‘ X

0o 1 2 £

Y

B9 R INES M Fh 7 58Uk

Fig.9 Particle pressure diagram of seeds with arc baffles

X
0 1 2 2
y

K10 Jr &k £ AR A T 50K TR

Fig. 10 Particle pressure diagram of seeds with

fold line baffles

it
012 =
Y

PIL R IR A AR 45 B I ]

Fig. 11  Residence time of seed particles with arc baffles

ZX
i i 9 ’j
Y

P12 TR R 15 B i 6]

Fig. 12 Retention time of particles with fold line baffles

2.8 s, A LU B SIS A1 B0, UKL 45 B DR T

s it

3.4 N DR BE X i B 300 3R Y =2 M

XA AR AS R B HEAT T 005 2, B0 14 R
#RIERLAE 4 mm e A7 RURLAT CEAE ) | &1 6 A6 I 19
PR IEAT 7RIS R, R 13 7R, J0 I8 4 A
I, k9 m/s B, wLA7AE 0. 4% (1M1 B4 B
REECAH I, B A DX H A, 33k A 50 bt 7 8 A0 B
T AT ERIE P AR B DLREAR, 24 K 3K 13 m/s 1, JF
BRATAE 0. 2% 1 Bl 1 BEA A G Al 2%, B 3 XU 1
T, Aol A A 0 T I3 I A U DA R
B 16 m/s IF 4l 38R A TF 40 T K, 100 HL L P 208 £
BT AR/ B A TB SR TR 1) 47 4K 4 B2 i O
— 88 M 13 AT T e P AR A R BILAE A
AU E 10 m/s ZEAT I FEAR AN S AT TR R .

100 -
99.5
99.0

98.5

FRRA %

ogof =AM
—o— PRI
—A— AR

97.5¢

1 1 ! 1 I

1 ! |

1
4 6 8 10 12 14 16 18 20
AB S (m-s7")

B 13 3RS R M OC R

Fig. 13 Line chart corresponding to speed and capture rate

4 K

4.1 RBWEE

DUREA o€ BT B0t S B 2 s 3R L —
A HEAT AR, ] I 1 A 4 I P 4 ) 4 R
BLANTET 14 Bz o 7 DY 1 A5 B 30580 6 T F1 iR N 21
5L N e ] 58 0 A o A 7 s AT i AR
WK 114 1 s A

& 14 AL
Fig. 14 Test prototype
4.2 RBWEItE5HE
T L UL R AR B9 DLRE 5 3 AR 1 IR GB/
T 5262—2008 ¢ 4 i LA 18 56 4% 10 00 = 7 i 1) — ik



T2

2R G HET CFD RYHCR R 7 WML IR A MR it e i 5 108 155

FUE ) 1 ZER, B3 0 — e SC B AR AR A7 o . B
Fp TR A5 2 R 0T DL T T T 1 0 R AR DL B D 4 Al
(PR RE , TR A5 % SR B AIC 308 BH 0 B A5 2R B A, b
i R 3 2 i A A R S T 8 o A vl B AR o - B30 1Y
i b ol B A 5 AT 0 P SR B T R 1 o B A

B R % T 2 8O AR R X —
&L AETR BRI T R BT DL R A, X R
AT DUAT 35 6T B WG AR - B 3 3 2 BT A RO
PRI Ay 5 2 X6 F o in P4 A 4 A SR AL DL o T
o sl 8 P4 AR 1) S BRSO R it T 3 Ak, B —
HA T 3 B RIEE N 2%
4.3 KWERESWH

M 1 A& 7 HORE T RUR (W] A RS A0 T, R
FUAR P A S SRAIL LA K O T - WSCER AT 14 e A
() 9 L P4 M g WSO R T L o AT LA HS A FH R b
FWRMLF UURE IR R A 1.4% ,in T Iz
JE UURE R 0. 26% , n 1 B SRS =z )5, UL R%

R1 3HEABEMTFRRLBER

Three groups test values of forage seed harvesting

MR T R HOERR T

Tab. 1

28 WORALA  WERMLm Yk HLm
nPide  PreePidk BIKPIAR
JRURE T B/ m? 5 5 5

P AIRB] T 0.19% o w] B 1 I3 9 s o 4 4 s
DUV RA T — WAL T R

Xt TR R R RS A 4 g, I T
PRI WOAR AL 5 2% 2 g, B A0 A O b TR
BUIN T P50 2 J5 1 B ROR A . AR Al o vl
PAF 9 9P A B AT e P AR Y o dat B 2 — 2
WERE AR Pr e fiti i TR Tl i 138, =
BB AR BE T 0 5] I A DU A7 200 it ke 17X A 1)
A AR AN 0. 9% o

156 445 2R 2 W 150 I 5 A A0 ol 5~ IR AL B4 3
e LR CR DL RS 3R, (E F 3T 2 AR DL R e A
T8 B0, AR 80 5 DL e 1) 8RB — B

5 %#it

(1) 383 5 F A A A3 20, KA 45 44 A A 1R
R T 7.5 m/s AT DL 52 E0 AT SO0 %

(2) 152 I U 4 A 1) 5 L R T L AT 4 44 4 LA
R TP G Rl 0, AS A 1 T IR A8 P9 1 1
R EE BRANR A ol ol A A A PN A A BN S 4, T
o B 0, B g L [ IR A 2 a0 o s P A
B B R 7 I AT - 8 A ARE 5 ) B S 8 1 A A0S

AT LT e (3) 0 ) 9 LR L, 3 7 1 3
PRI (e ) 03 e 0 B GB/T 5262—2008 (A ML HL I IR 0 4% P 0
IBORE TR A BT g 119 117 124 i
T ey s e e SE T VR — BB S P AR 0 B T B 9 2
T Le o2 0 S LB T TR L AT 4 4 AR A 4 B, U
WA T Bt/ 104 10 17 WA AN 0. 19% , Fp T IR 4 0. 9% , X335 £ A1
T3 35 /g 100 108 115 Kb dE (JB/T 10908—2008 ¢ 1 1 it e 2 Fh + Ui 3k
Fh 11 PR 2R/ % 1.9 2.1 0.9 *j[‘>>> o
Z £ X W

(1] XU, 25 RN, 25 A5, 45 AR Ah T IO ALAT SE SR SR B2 [ T ). Al TR, 2021, 11(7) :17 -20.

LIU Wei, LI Fengming, LI Wei,et al. Research status and prospect of forage grass seed harvester[ J].

2021,11(7): 17 =20. (in Chinese)

Agricultural Engineering,

(2] XGRAS,FNFRTE, BB A0 T 7™ b Ak S & b i 08 b 7 Wi 5 I AT b s Je HE Y IS B R B s [ 1] R BLTIT 4, 2005

(12) .14 - 16.

[3] SMITH R L. Grass seed harvester for small plots1[J]. Crop Science, 1973, 13(6) :762 —763.
[4] 2079 FUSER. B T O LBL & I L), A BLBE, 2016(9) :91 -4,

(5]

(6]

[7]

[8]

[9]

T, S ER, LRE, % RABCE PRSI 58 1], RV, 2013 ,44 (3] 2) :96 - 101.
WANG Quanxi, MA Weimin, WANG Zhenhua, et al. Design and experiment on gramineous herbage seed harvester [ J].
Transactions of the Chinese Society for Agricultural Machinery,2013, 44 ( Supp.2) :96 - 101. (in Chinese)

RN F e, R B TR B R A BT ()], RAEHLAR,2022(5) -84 - 87,93,

WALLIN S, JOHANSSON A V. An explicit algebraic Reynolds stress model for incompressible and compressible turbulent flows
[J]. Journal of Fluid Mechanics, 2000, 403 89 —132.

FENG Y Q, YU A B . Assessment of model formulations in the discrete particle simulation of gas-solid flow[ J]. Industrial &
Engineering Chemistry Research, 2004, 43(26) :8378 —8390.

WANG B, XU D L, CHU K W, et al. Numerical study of gas-solid flow in a cyclone separator[ J]. Applied Mathematical
Modelling, 2006, 30(11) ;1326 —1342.

(T#E 172 )



172 YA T A 2023 4
HAN Hui, CHENG Dequan, XU He. Fault diagnosis of feed pump bearing based on SDAE[ J]. Mechanical & Electrical
Engineering Technology, 2021, 50(4) : 254 —258. (in Chinese)

(18] EHM, BT, REH, %, TR0 TR0 AE 20 2 452 B STk [T Al AL 4R, 2022, 53(2) .
167 - 176.

WANG Chunyang, TANG Zimeng, WU Xifang, et al. Semi-supervised land use classification based on particle swarm
optimization probabilistic neural network[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2022, 53(2)
167 —176. (in Chinese)

[19] EA BB 2505855, T2 Bk PRI K A EA R B RERRL[T]. fO BUAR 24, 2021, 52(8) :
138 - 146.

WANG Hua, CHEN Mengqi, CAI Enxiang, et al. Permanent basic farmland delineation model based on multi-objective
particle swarm optimization algorithm[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2021, 52(8): 138 -
146. (in Chinese)

[20] RESEH, B, BT OUALME B REMR O 2 48 AR SRR EORZ W [T ], SRR i (22 , 2022, 52(12) : 2827 -
2838.

DU Xianjun, JIA Liangliang. Fault diagnosis of rolling bearing based on optimized stacked denoising auto encoders [ ] ].
Journal of Jilin University ( Engineering and Technology Edition) , 2022, 52(12) ; 2827 —2838. (in Chinese)

[21] MM, XI3E. GA ik ELM fh & W4 i K BB S A2 [ T]. MR I Tl R4k, 2021, 53(5) : 59 - 64.
ZHENG Maohui, LIU Shaofei. Defect diagnosis of urban drainage pipelines based on GA optimized ELM neural network[ J].
Journal of Harbin Institute of Technology, 2021, 53(5) : 59 -64. (in Chinese)

[22] iAo AR RN [ 1 5 o0 i M B 4G A A g SRy, b () I 53 Am i A 48 3 2 B 5. GB/T 21397—2008 #iAEWARALLST. b

I AR o RRCRL L 2009.

(L#EE 155 IT)

[10]
[11]
[12]
[13]
[14]
[15]

[16]

[17]

[19]
[20]

[21]

[22]

[23]

[24]

LI J, WEBB C, PANDIELLA S S, et al. Solids deposition in low-velocity slug flow pneumatic conveying[ J]. Chemical
Engineering and Processing: Process Intensification, 2005, 44(2) . 167 — 173.

KUMAR V J F, DURAIRAJ C D. Influence of head geometry on the distributive performance of air-assisted seed drills[ J].
Journal of Agricultural Engineering Research, 2000, 75(1) . 81 - 95.

WANG Ying, WILLIAMS K, JONES M, et al. CFD simulation methodology for gas — solid flow in bypass pneumatic
conveying—a review[ J|. Applied Thermal Engineering, 2017, 125 185 -208.

TS . ST DEM — CFD R4 YU R S HEA % AR BT 5 [ D], KA 7 phok 2% ,2016.

R KOHLAN R 48 BLAY L35 B [ M. 650 JLAR Toll Akt 2015,

b8, EAL, 2/ P, FLUENT 3 M TR 45 B F 3 S2 ] 5 0 1 [ M. JE e« b B TR 2 i A, 2004.

TRIPATHIN M, SANTO N, KALMAN H, et al. Experimental analysis of particle velocity and acceleration in vertical dilute
phase pneumatic conveying[ J]. Powder Technology, 2018, 330. 239 - 251.

W OB 2510, AU S0, 55 JE T CFD — DEM (9 4 R =023 I 4 B ORI g BB A A [T ] RO WLB 2= 4l , 2019, 50(8) -
81 - 89.

YANG Qinglu, LI Zihan, LI Hongwen,et al. Numerical analysis of particle motion in pneumatic centralized fertilizer distribution
device based on CFD — DEM [ J]. Transactions of the Chinese Society for Agricultural Machinery,2019,50(8) :81 —89. (in
Chinese)

Al AR, X SR, 2 SR A BT HERR A CFD Bl S5 et (T]. R LB 47, 2009,40(3) ;64 - 68.

LI Zhonghua, WANG Decheng, LIU Guilin, et al. CFD simulation and improvement of air-stream distributive metering device
[J]. Transactions of the Chinese Society for Agricultural Machinery,2009,40(3) :64 —68. (in Chinese)

4 Je. BT CFD — DEM #45 i — M £ AR R 58 (D], B BB TR ,2017.

EFEH & BETR,E EA A RE SEHRRR MR R BT SRR (1] Al AU, 2021, 52(8) :62 ~72,97.
WANG Lei, XI Rijing, LIAO Yitao,et al. Design and test on even seeding turbine of air-assisted centralized metering device for
rapeseed and wheat[ J |. Transactions of the Chinese Society for Agricultural Machinery, 2021, 52(8):62 —72,97. (in
Chinese)

QIAN J, FERRO A R, FOWLER K R. Estimating the resuspension rate of indoor particles[ J]. Journal of the Air & Waste
Management Association, 2008, 58(4) . 502 - 516.

SHIMA N. A Reynolds-stress model for near-wall regions[ J]. Transactions of the Japan Society of Mechanical Engineers, Part
B, 1985, 51(465) . 1631 - 1636.

XU H, ZHANG P, HU Z, et al. Analysis of dust diffusion from a self-propelled peanut combine using computational fluid
dynamics[ J]. Biosystems Engineering, 2022, 215. 104 — 114.

CORTES C, GIL A. Modeling the gas and particle flow inside cyclone separators[ J]. Progress in Energy and Combustion
Science, 2007, 33(5) : 409 -452.



