20244 12 A ﬁﬂﬂfﬂ??ﬁ 5555 % 5 12

doi:10.6041/j. issn. 1000-1298.2024. 12. 012
HERASEXHWREERERERMEER TSR

BHE? EI#HFE EEM T OEF BEKET IR
(1 AR A T2, I 430070; 2. KA KL F iR A T 292805, L 430070)

EEE % AHERN 2 S5 A HE R RS AR R R 5 4 ) R TR0 S SRS TG, SECHE RN 5 e R R R L
P I D) B, R T R S S L 1 7 i TR P A R AT R TR AR R X
JE HERR A AT 45 R 2 M S8 Fluent 30 3 5 045 36 1, 24 KGN 12,1518 mo/s I, SCFE HE 45 49 1 TR
Tl I A 67 B/ MBS R — 236, — 372, — 538 Pa, S SC I HL4E i (10 VL e o TR IX 61K /M43 B R
~396, -621, — 1007 Pa, 84" 3C I HLAHH 7 A S HUBOM ™ 46 T35 SC - L4544 ; DEM — CFD 54 (7 2145 S 5%
W, ZE TR R TP ST 7 LG5 M ) TR RS B A7 7E 24 12% TS50 715 5537 SC I HL 6% g 428 {35 430l 48 U5 40 Bk ,
JERN TR RAD X 7 SRS, SRRV B BRI S 2L %, AR B 5% SR 60, 14 55 30 e LA 4 (1R
Tl AR SRR B T T 2.4 g/ IR I3, /1N 22 VR 2 45 T 60 g/s Bt BURD T 1 37 EL45 ATk
BB AR 5 R A B TRARNE K T T 100 g/s I % A 5K 9 5 S S R HLSS 4 f TR ot B A i SRR e
INFHTF 4.8 g/s JNERFIE /N TF4T 120 o/s Bt RT3 SHSES G h3E /N 1T HERE — B0k 5
ZRIET 5. 17% 3.29% , AR VA R 2R T 1. 19% 0. 80% , AT i L 3E /N SEFHLEE 4 4 ~ 12 km/h
()4 LHE HEER BT 45 5 0 Sk s HE R R G S M A Bt % i
XA AR R G A i A gég ]
hESEE: S223.2 XERPRIRED: A NEHS . 1000-1298(2024)12-0134-13 OSID; @g_@fi,;

Design and Text of High-throughput Seed Mixing Device for
Rapeseed and Wheat with Air-fed Seed Discharging System
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(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
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Abstract; Aiming at the air-fed seed discharging system in the seed discharging volume increases in the
seed mixing device is prone to seed reflux, clogging and other phenomena, resulting in the discharge
system of high-speed sowing operation of poor adaptability of the problem, the design of a sudden
expansion of the Venturi structure of the high-throughput seed mixing device was done, through the
theoretical analysis to determine the diameter of the seed tube, the length of the mixing zone, the length
of the cross-section of the seed inlet length of the structure of the key parameters. Fluent airflow field
simulation results showed that when the wind speed was 12 m/s, 15 m/s and 18 m/s, the minimum
negative pressure at the throat of the seed mixing device with Venturi structure was —236 Pa, —372 Pa
and —-538 Pa, respectively, and the minimum negative pressure at the pre-mixing area of the seed mixing
device with abruptly expanding Venturi structure was —396 Pa, —621 Pa and -1 007 Pa, respectively,
and the “ Venturi effect” produced by abruptly expanding Venturi structure was better than that of
ordinary Venturi structure. The results of DEM — CFD coupled simulation showed that about 12% of rape
seeds bounced after collision with the extended part of the Venturi structure, and after collision, the seeds
kept moving towards the mixing area, and there was no phenomena of reflux and blockage in both rape
and wheat. The results of bench test showed that the seed mixing device of traditional Venturi structure
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showed seed reflux at the seed mixing flux of oilseed rape greater than or equal to 2. 4 g/s, seed reflux at

the seed mixing flux of wheat greater than or equal to 60 g/s and the coefficient of variation of the

consistency of the rows’ displacements were increased significantly, and clogging occurred at the seed

mixing flux was greater than or equal to 100 g/s; the seed mixing device of the amplified Venturi

structure had seed reflux at the mixing flux of oilseed rape smaller than or equal to 4. 8 g/s, wheat seed

mixing flux less than or equal to 120 g/s did not appear seed reflux, clogging and other phenomena,

oilseed rape, wheat rows discharge consistency coefficient of variation was lower than 5.17% , 3.29% ,

the total discharge stability coefficient of variation was lower than 1. 19% , 0. 80% , to meet the oilseed

rape, wheat seeding machine can be in the speed of 4 ~ 12 km/h agronomic sowing requirements, the

results of the study for the air-fed seeding system structure optimization can provide a reference. The

results can provide reference for the optimization of the structure of the air-fed seed discharge system.

Key words: air-fed seed discharging system; rapeseed and wheat; high throughput; seed mixing device

0 3%

TSR /N 2 2 8 T 7R R A, LR D T
JF AR FERIIMEAR , T 2 % /N 22 36 F B HERR B R
X FF 2 S RUAE AL A 5 HLERI % BRI
TR AS I A B A TR X, Ak 25 L s S
VR T T TR L A0, 5 e AT 44 5
R R RN R | LS 6 2 S /N SR R
R TR RN R 76 R AMSE S R

VR R Ak U HERD 2 8 N SRR TR R
PRI , 52 18RRI b T SRR R SR,
IR o e AR AR B M RE I e 2
— TR B i 22 e 780 3% 39 b LA Al ok 1
3 ~6 km/h FERITECR BT 8 47, HERP /N2 i Rk
TR — AN T 50 g/sP 0 B TR R |
HERMATEC N, S (R4 23R 3%, ok 2Rl
ZRG AR P LR T, B3 A (] A TR A
T o G A RTINS R LA B 2 A
W THE9 ~ 12 km/h 7 SR 8 Py b1 i
PR 2 ~ 4 i, /INAZ TR AE H 5 100 g/ AR
TR T 0 R IR RS 5 o i i R AL,
AR AN U0, IR A TR BRI, (75
FhFRE ST AR R —B0, 5 R AEFh T SR
Tl 5 PR XA B 2 61 (1 Bl 8, S B0 4 Fh 1o
A B 3R AR RI A 3, O H RV R T R YA S 1k
BEIIG, A R R G T, g
MSEAEURL/IN i/ NIRD -, 2 10132 3 5 (13 Fh
H BRI BN 5 3 /N 22 45 0k K 3 B R B R T
[F] 5 0 2 7 o ot L 28 LR B

S RN 2 T A 1 AR A ER IR, 45 R
T R X HE R B 249 77 76 S0, F 5% % XL R L
i ST S AT TIRABRR D b e
TR 9 SO TR 8 HL A R 4 R AR A 11 TR e
48 35 DEM — CFD H-4 5 EU 52 T SC T HLME S
bS8 RS X o A A R A A B R

LI BOSCAR Ay i A R R Bl s sl B e
PR T  h  B B I ERA  F e
TR Bl (R 009 A5 T A, S B 3 Y T AL AR,
FETRA, (8 SC e FLESAE RER 1, 18 5 1 e A A 150 At
S IR G X DML Phhe B B R DB 1R
Fhpamad R g b B B Rk S HER R 4
TR B AT T B0 B — HL LSO HLE5 A O 32 5
W S T 1] P TR b 8, Ak T S LI AE AR
PHRRE 55 LA Ak P 8] AN — 280, B i 1A R Y Ao
TUREAL ; A RO SC e HLZE R, B8 i A Ak 7 T
RRT G R AT A1, W] /b B4, (R A AR A AR A
JOE3E I, 5 R8T XU S AR R R HERD i R
FEHE I, AR BE M ZE AL L fife phe b1 3 S 48 o 5 21 Aol
TR [0 2 RS )

BN BUA IR AR B A A T md R A D)
BUIRDE (3 2 S (R, AR SCAE A W ST A L, 2 T
GEY A AR — PO SC I HE A5 A Y 1 1 R 2
SC R ) RE R N DBl L I W Y L ) S DK
Fe A 5 3 LA I fige R Ao 0 G R P A [m]
W SHEFESFE ML, @i Fluent BRI K )
BRI AL LR sl i DEM — CFD S [&E#EG 75 N i
R I BRI X M B R R R R, 5 AL
A EBE B WA 29 SC e A IR Ff ke
52108 SC e L 45 A A TR R ke 2 T B A 1 g
S, LI R A HERD R G it e 2%

1 BEEHSTIERE

1.1 BfEEH

T A e 0k =Xy R AR 4t T AR A
PedpleE TR E IR E A R AL R
B SRE SR, SRS AP 1 R

SR A HERR R 5 IC e 24 o U2 i) i
PO MR S T RE AN )k U HE R R G
B H R AR B T AR X0 o I X BR IX TR
Pt X5 P HLIX TR AR B 5 A AL AN 1A 2 R



136 B 1 R A= S ¢

2024 4

7

4

~gal

9

10

<

——

B kR R G R R
Fig.1 Structure diagram of air-fed seed discharge system
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Fig.2 Cutaway view of structure of high-throughput

seed mixing device
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