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Fig.1 Oil rape combine harvester cutting platform with

collection device of longitudinal positive pressure airflow
12 HHIEHITESHF

A Y T TE TR O W B 2 B Y il e iR AL L A
ARG RGO T B BEEE AN A o FI5KSA B 200 0. 4L
o BT B D 0, WLEE WIS TE FiT 7 T 9 RFRL Y A2 B)
TEO0, WIAFRE 3 B2 B FE Ty G Fa) s ) LR E 22 )
F (A 2),

PR T PRI A0 8 O 1% B B (LLE &7
12 2% V1. T RD A H o R0 )2 & 16 & N
oy IEFRASORZ 2 Ak R BE N by s BRBURERL T &R s
S NGEPE Ny g WUk R TE T8 A H] & ~F 1 LA F Y
KFALRE S AT RIR K

S:,,%{?[ H(H=h) = VHH=h) ] Th—hej

ey

HLARHTHE 7 17

B2 HHEHIESFTIEE

Fig.2 Analysis schematic of rape seed movement
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Fig.3 3D model for simulation

A7 BT B R KR s B H (Euleri-
an-Lagrangian) 1 . SEKE K16 f Jy B8 BRAE 0 K
5 R RL 2Z 1] BORFRL 5 45 Uk 1 2 ) B 42 s 4 28
Hertz-Mindlin JC# 20 4% fil #5289, ¥F R0 42 B BN
1 mm, JAHA LR 0. 25, BFUIBEEEHy 1.1 X107 Pa™,



%3 4 WwiEIT 45

TMSERFRLTE F] 5 G 1 IE TR S0 P R A2 12 3 ) B R 0L

119

BN 947 kg/m’, THRIEN 3.4 g, AFRLEEOR R
5 882 ki, BI%y 20 g; Wik T) (R=FH 100 mm X
3 mm) v W IE oy LR SUE R E
K 700 mm,

PO N il = N S N T S R 7 D N (T
1w A A BE AR G ) 4 BE AR AR AR A s FERL T 5 W IR
BN O,

22 BEGERBHNFLE

A THE A R 58 5 . 7T 38 5t %F EDEM/ Ana-
lyst B b 3 & LT 62k A 3 58 11 W8 K R Y A~
B, T TR e 25 4 2 B R TAE S B B g
B R R R R A

&&&&&&&&

e
S

X
-y {EDEM'
¥y

B 4 EDEM/Analyst #1893+ &5
Fig.4 Geometry bin of EDEM/Analyst

WE 4 P ERHE X TR g =AU T 6, —
TR G H KR L 5 — AT E G N EE
XI5 Jr . BB S UG L 3E A L N Y
LEFFRL R Ry 40 AR B R B BGIE N

g
J4 TEDEM |

AL B BOREFFRL Collected particle; B. #% W ¥ F. Blown out particle; C. #ft i ¥ % Popped up particle;

Dropped off particle.

B 5

P O S
7’12:N77’11 °
SR T IERRL I R

_m 0
w><1ooA (2

AR SCHRC 19 Trb 25 Hh 9 F R AP ) 15 3 St ik
A RIS M LY i) SF 2 B 5k 9. 2000 K
HE B R R BT L E T 50 D0 #Y &5 2R L R Al R
PR 3R J5 125 5 LA B 400 2k SR R AR (L ¢ AL
i RS AR AR R JEE 2

VB N R B SR R R K

¥ 0T

n,

— 0

" NJC9. 2% X507 <1007 (3
o 0
A 9'2%><IOOA D

23 WMAMERBRHMERSHH

D S RDFER R R 1 B . MRS 5 B UL 5000 &5 2R v
o3BT R RLAE R AR T IR A T A R A 4 b iR 2
L. W& S AL AEAE RS AR R
LIRS IR B AN R AR o 3800 K AL e v 7 G
M 280k 22 RN T T i 4 IR A4 (T 5-

PR3 RL T 46 6 R AR 6 90 L (H 20

F B JE PR B S 5 2 R R Z A S S
MBI H (] 5-BLC) 5 i A 8 2HFKL i T G 1 £z
B R /INGE 4R BRI 53 38 BT A 4 4 v R RL
(F 5-D).

-~ {EDEM'

o
¥y {EDEM

D. B % $5 3 R R

21 B 47 40 IE Fh B35
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Table 1 Particles collecting effect of different vertical height and longitudinal length
HLAR B K R AR o A e
- RIS ) R FE R i S RESE
/‘n = Particles FFRLEL () IWER(w) /% Lean declining I = 0
Structure . . . X Declining rate
collecting Loss particles Collecting rate of amount of the
parameters . . . of the total
amount collecting amount falling seeds total machine .
machine loss rate
loss rate
BEEFE () /mm 265 3645 2237 61.97 2.85 30. 98
Vertical height 435 5681 201 96. 58 4. 44 48. 29
605 3 880 2002 65. 96 3.03 32.98
KB (D /mm 450 5679 203 96.55 4. 44 48.27
Longitudinal length 620 4554 1328 77.42 3.56 38.71
790 3575 2307 60.78 2.80 30. 39
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Table 2 Collecting effect under different entrance airflow velocity

, " , FSE L PR R R
AT FPRIBCE B ) S TR oot Rt
HE () /(m/s) Particles FFRLEL () W () /% ) A IR 0
. . . . Lean declining amount Declining rate
Entrance collecting Loss particles Collecting rate of .
. . . . of the total machine of the total
airflow velocity amount collecting amount falling seeds .
loss rate machine loss rate
10 0 5882 0. 00 0. 00 0.00
15 298 5584 5.07 0.23 2.53
20 5723 159 97. 30 4.48 48. 65
25 3683 2199 62.61 2.88 31. 31
30 625 5257 10. 63 0.49 5. 31
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Fig. 6 Main experimental equipments
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Table 3 Influence of exit airflow velocity on collection effect
\ X 07 AL TR FFRLCAE S e BLAS S 2R R AR HLES Bk
LA MU e REPH PR B /% B W E ) /%
RTREE /(m/s) C . ; AR () /% iy o
orresponding Average collecting Lean declining amount Declining rate

Exit airflow
current frequency amount of

velocity

Collecting rate of

of the total machine of the total

falling seeds

of fan falling seeds loss rate machine loss rate
15. 00 24.90 1. 09 5.45 0. 25 2.73
20. 00 29.50 4.00 20. 00 0.92 10. 00
23.00 32.75 7.80 39. 00 1.79 19. 50
25.00 35. 60 14. 48 72.40 3.33 36. 20
30. 00 42.14 18.42 92.10 4.24 46. 05
35.00 47.57 16. 08 80. 40 3.70 40. 20
37.30 50. 00 12.62 63.10 2.90 31.55
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Numerical simulation of drifting process of oil rape seeds
in a longitudinal positive pressure airflow field of the cutting platform

PAN Hai-bin'?  WANG Ting-ting' HUANG Xiao-mao'”*
ZHA Xian-tao' ZONG Wang-yuan'"’
1. College of Enigineering s Huazhong Agricultural University sWuhan 430070,China;
2. Hubei Province Research Center of Engineering Technology for
Modern Agricultural Equipment ,Wuhan 430070,China

Abstract  In order to decrease the cutting table loss rate of the rape combine harvester, a novel
method to collect the falling rape seeds by airflow of positive pressure was proposed in this paper. To in-
vestigate the drifting characteristics of rape seed in the positive pressure airflow field, the movement
process of the seeds was simulated by coupling of Fluent and EDEM. And then the results of the simula-
tion were verified by a test bench. Experiments show that in an airflow field without stalks and with a
certain initial height of the seeds, the collection amount of seeds falling from the position above nozzle
increased first and then decreased with the ascending of the monomer vertical height, but descended with
the increasing of the monomer longitudinal length. With the consistent structural parameters and exit
conditions, in a certain range, the larger the airflow velocity value is, the better the collection effect is;
outside of this range, the collection effect declined when the airflow velocity value continued to climb
up. Under the condition that the collection monomer vertical height is 435 mm, the longitudinal length
is 620 mm and the initial height of falling seeds is 700 mm, the optimum inlet airflow velocity of the
simulation results is about 20 m/s, while the most preferably outlet airflow velocity of the bench test re-
sults is about 30 m/s. At this time, the corresponding collection rate of the seeds falling from the posi-
tion above the nozzle is 97. 30% and 92.10% respectively.

Key words rape; combine harvesting; cutting platform loss; positive pressure airflow collection;

gas-solid coupling
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