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Design and Experiment on Air Blowing Header of Plot
Combine Harvester for Grain

LI Yinian YI Yingwu DU Shiwei DING Qishuo DING Weimin
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: In order to solve some matters on residual seeds on header and clean the header during
harvesting grain seed on the plot by using combine harvester of grain, an air blowing header, by that front
airflow bent wheat and then cutter knife cut the wheat stalk, was designed. A blowing cereal model with
uniform air flow velocity was established according to mechanics principle. The calculated air flow
velocity of branch pipe outlet was more than 47.35 m/s under condition of the cut wheat smoothly
entering into the harvester header without dropping. According to the theory of static regain design method
of multiple-branch duct system, these calculated main structure parameters of airflow pipe which
generated uniform air flow in each branch pipe were taper of air flow main pipe of 1:14.29 and interval
distance of air flow branch pipe of 100 mm. Three key parameters, including vertical and horizontal
distances between cutting knife and air flow branch pipe outlet, the angle between air flow branch pipe
and level, that affected header residual amount and total loss rate, were regarded as experimental factors
for conducting single factor and multi-factors orthogonal experiments. The single factor experiments
showed that the total loss rate of header with firstly increase and then decrease was made by the vertical
and horizontal distances between cutting knife and outlet of air flow branch pipe within a scope of 15 ~
27 cm. The residues on the header were little affected by horizontal distance between cutting knife and
outlet of air flow branch pipe causes. But there was larger effect on the residues on the header for the
vertical distance between cutting knife and outlet of air flow branch pipe. The higher the vertical distance
was, the more residues were, and even wheat ear was left. The residual and total loss rate of header
slowly decreased in 0° ~10°, but rapidly increased in 10° ~20°, which was made by the angle between
air flow branch pipe and level. The orthogonal experiments demonstrated that the effect of the angle

between air flow branch pipe and level on total loss rate of header and residual amount was the greatest.
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The vertical distance between cutting knife and outlet of air flow branch pipe was 21 c¢m, horizontal

distance between cutting knife and outlet of air flow branch pipe was 21 em, and the angle between air

flow branch pipe and level of 10° was the optimal orthogonal experiments combination. The total loss rate

was 0. 88% and the header residue was 1.21 g under the optimal orthogonal experiments combination.

The developed air blowing header with small header residual amount and low total loss rate achieved the

technical requirements of the plot harvesting wheat seed.

Key words: wheat; plot combine harvester; air blowing; header; design; experiment
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T Fg05(2,2) =19.00,F, 45(2, 4) =6.94,F, (5(2, 6) =5.14,Fy ,(2,2) =9.00,F, (2, 4) =4.32,F, ,(2, 6) =3.46, F,45(2,2) <
Fo(2,4)80F05(2,4) <F (2, 4)80 F05(2,6) <F (2, 6) WIEWEE; Fy0(2,2) <F,(2,2) <Fys(2,2)8Fy,0(2,4) <F (2,4) <

Foos (2, ) Fo 14(2,6) <F (2, 6) <Fy (2, 6) AN,

XU E R AR R R A B E R, R
TS 5 KOF B I M P e T R AN 7S TR AR R IR
RN TIZRE R Z )G, B LR 8 5K/ B
He 52 ) & BB R AR B
3.3.3  HAREAR G X R

ik AR5 E G AT T X R, 56 45 R
508, HAB,C, HILATLLAEH , A KES
KRR E G B KR, TR R
0.39% . T ARHFEXF /N2 ZEFF 1 i il R o o %) 25
FERFT o 15 2 B0 R0 R 3 L R HE & &, i
PR U B R R AR, B R B AR (H A T AL
MIVER & & Bk B AR K.
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Tab.5 Results of reel in form of header

o R WAEBL RIS MK RER/
/% /% /% /% g
1 0.32 0.23 0. 04 0. 60 274.32
2 0.29 0.15 0.24 0. 68 254.13
3 0.26 0.32 0.29 0. 87 246.91
¥iH 0.29 0.24 0.19 0.72 258. 45

AR 30 mm, [A] 2K 100 mm Jp A 6 06V 1
LS T D 47. 35 m/s N ZERT S T L
T RS 300 mm B S5 1F R, BE A8 G5 B A BEA
5 A 57K 1 2K

(2) PR KW AR SCE S H TR EE
FIARFBEBSAE 15 ~27 em X6 5 2% 0 52 0 5
BTG K i T4 i 3, U S S T 8 K B R
5 B R SR /N HLZE A Tl RS O 21 ~ 27 em



% 6 1) FRE F . DXEYEBA PRI H & i SR 87

IR BEA W) F GRS, T B B R ORI . WS DS EUTR KPR 21 em UM S H H
A S HKCFR I M B B UG SRR E E R SRUTAE B 21 em SURSCE SRR A 100,
Wi £ 0° ~ 10° Y A& Wi /]s , £E 10° ~20° A A B BEI AR SRR 0. 88% R B A B N 1.21 ¢

(3) IE A6 2 W] O S 19 7K1 1 e ff (4) % i g 2 W] A U & 5 R 48

SRR R ME G R B R RO RGN AR R, Ak 2 0.39% .
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