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Design and Test on Distributor Device of Air-assisted Centralized Metering
Device for Rapeseed and Wheat
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Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract. Considering the problem that in the broad width and high speed planting operation, there is a
lack of distributor device of air-assisted centralized metering device which can match the planter to realize
the stable seeding for rapeseed and wheat, a prototype of dome shaped distributor device that could
achieve 24 rows seeding was developed. The working principle of the dome shaped distributor device was
elaborated. The equation of the dome shaped surface of the distributor device and the relationship among
the key parameters were determined. The influence of the conveying airflow and the structure of the
distributor device on the seed delivery velocity were analyzed. The influence of the sphere radius of dome
shaped upper arc plate, length of diversion baffle, and height of guiding seed outlet was tested with the
quadratic rotation orthogonal combination experiment by DEM — CFD gas and solid coupling simulation.
The experiment results indicated that when the sphere radius of dome shaped upper arc plate was
245 mm, the length of diversion baffle was 20 mm, and the height of guiding seed outlet was 20. 5 mm,
the uniformity variation coefficient of seeding quality was better. Under the optimal parameters
combination, the secondary mixing of seeds and conveying airflow could be realized effectively in the
dome shaped distributor device, and the uniformity variation coefficient of seeding quality of rapeseed and
wheat was 4. 96% and 3. 82% , respectively. The intelligent test platform for planting machines was used
to carry out the seeding performance verification test of dome shaped distributor device under the better

parameter combination. The bench test results showed that when the rotating speed of seed feeding device
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of air-assisted centralized metering device was 20 ~ 50 r/min, the uniformity variation coefficient of

seeding quality of the rapeseed was less than 5% , the variation coefficient of single row seeding stability

of rapeseed was lower than 5. 3% , the uniformity variation coefficient of seeding quality of the wheat was

less than 3. 9% , the variation coefficient of single row seeding stability of wheat was lower than 4. 9% ,

and the damage rate was no higher than 0. 05% , which met the performance requirements of rapeseed

and wheat seeding.

Key words: broad width planter for rapeseed and wheat; air-assisted centralized metering device;

distributor device; DEM — CFD; dome

0 5

TS/ 22 R T A R RO AR,
PUAALRE R TR ALY 7 TR &b /N EF
TR HLGE AR HUBR £k A 77 10 T 58 98 7 A L3 i L
WAl & R ACE B TR AR AL L
A b B £ 225 4 2 T, BT s 5 R ) 25 0
FALAL & J R 34T~ il 22 3 1 14 5 0 25 0 HG ol
WL B2 A S BH 5 T | 5 0 475 1) Ttk 22 3 0 HE
U R AR A R R LU AR 5 R
WAl 3R HERD S5 AR X R T ANE R ELRAG, B
ATy 05 Bl FLAE Y 08 58 T 3K 3 ~ 12 m, VR ROR ik
6 hm’/h, fEEPNANE M e R
B A HE S 52 LA Fh 5 HERR R OB 1, LS R
SR S WA Al A L P A% SR HE 2R HE R A7 %5 A R ol
FHANE HER R B A AT — ok P

ORI /N2 HE R 2% HE R B, SCBLIh S8 K
INZEHE R HERP , YATSKUL 45 F1) i 3 [ 13 B8 2 1 119
kBRI LIEAT T % 2SR HE 20 I R A
JE AR K | HE Bl T 5% 8 X HE BB BB B9 52 ) i
B LED 2650 803 7 — Bl 22 3 0 B A% o 4 4
T, SR I SRR 23 T s ok B v HE R 2 50 5 A ek
D HERDER A it e LA HE R 2 B TS B % S
TFi) 0, T R A O B T — b G 3 R 4 o s
(19 3ok 42 3 FH ARk 750 L 50 XS HE 2% 5 O S BN 2 A 3%
R XU S W T — M H AT LS
S IHE T K7 5 20/ &2 42 HE 2%, I BT EDEM
5 HAHT AL T 87 46 5 4 45 49 ; AHMADI %' i
JEA 0 2 HE Al D5 B3 T T — o oty SN D 2%,
i B SR B R T HE R A LR S AR S HE R A
A0 16 S T R 5 g B i A a6 R HE A 0 HE b
KUMAR 25" 864+ T 3 B AR 6] 45 14 T 2 19 43 e %6
AT TR T Rl T R A X R RE
SRR G W0 S A 43 I 2 SR T U £ A0 5 ) ot HE i
PERERS ML . BA 38 /N 22 HER B8 1O BF 98 32 B4R
HR T 13 % /0N 22 3 PR 2t HE ol B ol 1 225 g 6 i
P B 16 5 W8 25 05 T, T XA AL 55 KT 4 m B RS,
DA HE RS O B AR AP 2 T 20 47 i 2 3 HE Al

il

47 B BT ST R

B GE G W v A Al A ol i 2 5 % b PILAR DL
e i =i e /N2 St D A A2 HE AR G Rk XA HR AR 20
PC 2% A = S BRI A, T —Fhn] S B 24 A7 HERR Y
B IUIR 0 B B, o M s o0 IC e S UK i i 5
T e RS RE I SC & W] DEM — CFD <[RS &
D5 ELAE 5 TIOIR b 90 I b B A~ A2 LS 30 Bl Al I
JEE bR R TR 23 e A5 AT — Bk
(g R2 i , LAY O <k SO AE Hl A o0 0 e B 010 245 ) el ot
%,

1 BHEHETERE

1.1 Rk4H
A AHER ZR G0 2l KUBL R A AR
R B B ORI BCR S RN B i A A SR A,

HeEmmE 1 iR,
12 3 4 5 6 7

oL

B AR HER R G AR R
Fig. 1  Structural diagram of air-assisted metering system
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Fig.2 Structural diagram of dome shaped distributor device
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Fig. 6  Sketch of forcing on seed in feed pipe
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Tab.4 Seeding performance test results of distributor device
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