DOI;10.13878/].cnki. jnuist.2020.06.014

sk AT AL

35T DEM-CFD K5 & 1 500 2 HERB 38 15 ELRF 5

HE

AR ZHREEF D EEAEERF
HIHLARAL R F R T — D EREAR
KA 3. F AR JPS-12 HeAF 54 4
Hr X g & AT AP 3 AT WK 47 2R
Bl AH ATt 5475 ok Adn
AR R FRAR N F ik (CFD)
4488 FLUENT 3 4F 547 7 R AP 35 W 300R
A TR T BRAENIES S H
ZRFRAMILATEH. REATER
Ak (DEM) L KO (AT BEER,
xEHEAR B A7 BAE A 3 AT AL Ao W AR X
5, %R T DA R X B B DEM-
CFD #% &4 B 5236 3T b & 2 545 A 4K
Tots R Rl THgL b, B AP A4
#7120 v/min, &% B A 2.2 kPa B, HE A
A ZAE.
KA

KRR B NEEMN T § T
Hy R F

hESEES S223.2
XEkFRERD A

W FS BHE 2020-07-03
BHTE EEKESW AR (2017YFD07012
01-02)
fEEREN

akdll, I A o, F AT O o R
5. 2kark@ 163.com

1 M RUfE B TR [ASebe, B at,
210044

2 MRRETREARY RAHESREHAR
PFRIE L B R, 210044

3 W T EREHIMBHARAT TS,
266109

0 58

SRR TR T SR A /N UK D 328 7 5t A e AL Ak ARG PR R 2%
FEFPRCRAR AUREE R 22 50 K5 [R]85 G /N r 428 486 i AR <
SRS BB Y A A B R AL O30 1 W 2 HE R 2, L
TAEMEfE B e A 5T & A SR R AR A T AR I, it T
— P CHE R AR AR O = 11 25 B - W o A M L L
WS ZE B R 3 A e 235

ITAESK , DEM ( BS BRI E ) -CFD (3 WA 112 ) #8405 BLAE T
b A AR T Tz 8as H L B N A6 3N AR R R R b
R s HE RS B2 AR /D R TN A2 S s HE R . AR S et
17 IPS-12 B 4URK:, B R S HALE T B HEFR 251 RE 48 45 5 el
SR A E FIH FLUENT 807800 S =CHE R 28 N30 00 A0
) A EDEM B 7 K A 38R0 ORI | S/ IR A2 Ak X
HEFP 2% DEM-CFD #3405 5T 3 1 B 28 507 BR IR 45 5, 1630F 1 15
B MBI ATHE.

1 HEFhERR M 5 TR IR IE

A CHERD 7 £ b HERD B SOk BEPEAR T AR AR Y
SR R A LA R, AN TR 1 7R R FH G s A A B B Ao 2
T B AR HERD 2 T[], — DU 5 ST R A , 53— O 5 O AR
HERb AR 2 07 BAEE S5 ML 3, AR el g sl XL ™ 2R 0 %, 7
ek Z=HERR LAY 02 5 HE R SR AT AR B v, B AR BT
(9 FE B 6 e HERN B LR — SRl R B E B g,
H T B0 AT 2 ACEE T ) s SRR A8 F R v A8 P 1 T 58 il —
WHER I 7.

2 REARE

2.1 AEFHFRELE RS

9 T WG HERD 45 5% O HERR P E A R2 0, HERP 4555 4 10 +/min
# 40 v/min, & 5 t/min — K, a3 R T AR B FERFER 3
kPa. TERI IR I 1T PR Z )5 , B S B0 50 10 SR R 3% 22 3 A 11
200 KifpF-, EAE 3 WICFBIEME i A5 51 R 25 R E 2 k.



768

LA EE 2. Tl R ; 3. HERh 2 s 4 AR 55 F A 5 5. BEFERS ; 6.78 1K
B A WCHER RS 2548 2 g 1]

Structure decomposition diagram of an
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air suction seed drainer
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Fig. 2 Test results at different rotating speeds

2.2 AREZERBLERST

FEH AL TAES AR R TS LR, BB 1.5
kPa % 5 kPa, F-31450 R 8 /K, s AR 454 30 v/
min, 7EFI R 21T F R 2 )5, B2 B0 56 10 s Fh
PRAF 1 24315 1Y 200 Kifh 7, A 3 ECE 4 (E 1R

IS R N 3 R

" - iR 420
i Dt 1163
---------- e o WK =
" . 12 58
: -
ﬁ 0 ........... « .
& 8l :8 ﬁ
75 N
i

70 , )

1.5 2.0 2.5 0 35 10 w S0

{258 /kPa
Bl 3 AN[EIE=S R g R

Fig. 3 Test results under different vacuum degrees
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Table 2 Orthogonal test results and range analysis

RIS EE_S/ BT v/ ZH 235 BRRIREL HIRHEE HEEHE R
(r/min) kPa SxV B 0/% R/ % L/%
1 20 2.2 1 1 93. 02 4.41 2.79
2 20 2.8 2 2 90. 88 7.20 2.38
3 20 3.4 3 3 88. 57 8. 19 3.12
4 24 2.2 2 3 83.39 6. 67 9.77
5 24 2.8 3 1 86. 18 7.00 6.75
6 24 3.4 1 2 83.83 6. 95 9.14
7 28 2.2 3 2 81.68 7.41 10.79
8 28 2.8 1 3 76. 49 10. 03 13.27
9 28 3.4 2 1 80. 09 7.41 12.38
0, 90. 82 86. 07 84.45 86. 43 Q,=764.18
0, 84. 47 84.52 84.79 85. 46
Qs 79. 42 84. 16 85. 48 82. 82
2% R, 11. 40 1.91 1.03 3.61
FIRFEE S>V>(SxV)
Btk & S
R, 6. 60 6.16 7.13 6.27 Ry =65.26
R, 6. 87 8.08 7.09 7.19
R, 8.28 7.52 7.53 8.30
W7 Ry 1. 68 1.92 0. 44 2.03
FXHEE V>S>(SxV)
A4S SV
L, 2.76 7.78 8.40 7.31 Ly=70.39
L, 8. 55 7.47 8.18 7.44
Ly 12.15 8.21 6. 89 8.72
W2 R, 9.39 0.74 1.51 1.41
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Fig.5 Grid meshing
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Fig. 6 Flow field inside the air suction chamber under different vacuum degrees
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Table 3 Performance comparison between bench

test and simulation result(20 r/min) %
R BIETEEL T HEE SR
BRI 93.02 4.41 2.79
15 FR 91.30 7.10 2.00

RO I A €T B TN S G R L E S €
MBI FE R B, B I e B Sl v,
HUBL T AESR S S, WeAh £L A 935 TR 7l g &
BEPH B RS 5 07 BT B A TR R
JIr LA B 17 A ) B 45 O R T 3 A Y
HIFHEEL



H 2R 24 PR RRIER) 2020, 12(6) :767-772

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2020,12(6) :767-772

K7 TR 53T T 2 A

Fig. 7 Pressure cloud diagram of flow field under different rotating speeds
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Fig. 8 Simplified Chinese cabbage seed shape model
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Table 4 Performance comparison between bench
test and simulation result %
GRTEEL AR T TR
B 28 24 28 24 28
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Simulation of an air suction seed drainer based on DEM-CFD coupling
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Abstract An air suction seed drainer was designed and simulated in order to improve the mechanization level of
precision seeders applicable for small size grains such as Chinese cabbage seeds.Firstly,the performance of the seed
metering device was acquired through tests using performance test-bench of JPS-12 based on which the optimal pa-
rameter combination was obtained. Then, the flow field distribution inside the air suction chamber under different
vacuum degrees or rotating speeds was analyzed using computational fluid dynamics (CFD) and FLUENT software,,
and a seed shape model of Chinese cabbage was established based on discrete element method ( DEM).Finally,the
seed metering device simulation was carried out by a simplified model and grid meshing. The comparison between
bench test and simulation result showed that the air suction seed drainer performed best when the rotating speed of
seed metering tray is 20 r/min and the vacuum degree of air suction chamber is 2. 2 kPa.

Key words air suction seed metering device ;small seeds ;discrete element method (DEM) ;fluid mechanics



