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Shooting Flow Shape and Control of Organic Fertilizer Side
Throwing on Inclined Opposite Discs

LIU Hongxin DU Chunli YIN Linwei ZHANG Guangfu
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract ; In order to further explore the effectiveness potential of the inclined opposite disk side throwing
device in the aspects of throwing uniformity and throwing distance, the shooting flow shape was described
qualitatively and quantitatively by using the parameters such as the angle of shooting, scattering angle,
and effective throw distance, etc. Through the theoretical analysis, the mathematical models between
each parameter and the structural parameters of the throwing device were established. Then, through
these models, it was obtained that factors such as the speed of the discs, the inclination angle of the discs
and the shape of the scraper had an influence on the shooting flow shape. Based on the simulation
results, the wide bottom extended inclined quadrilateral fertilizer scraper, throw-off angle control baffle
and other parts were innovatively designed, and the ejection effect of the shooting flow was tested by the
prototype test. The results showed that when the height of the throw-off angle control baffle was 140 mm
and the leading out angle of the upper deflector was 40°, the throw-off angle of the shooting flow can be
controlled at about 30°, the innovative design of wide bottom extended inclined quadrilateral fertilizer
scraper can reduce the scattering angle to 25°, a narrow shooting flow was obtained to reduce the upwind
side of the shooting flow, and the effective throw distance was 11. 6 m. Under the joint action of this part
and the throw-off angle control baffle, a flexible cylinder without guide obstruction was formed, and the
throwing effect was better. The research effectively controlled the shooting flow of the spreader by
innovating components and optimizing structural parameters, it provided theoretical basis and basic data
for improving the operation ability of the side throwing device with inclined opposite discs.

Key words: organic fertilizer side throwing; discrete element method ; shooting flow shape; shooting flow

control ; inclined opposite discs
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Fig.21  Schematics of control of fertilizer by wide

bottom extended inclined quadrilateral fertilizer scraper
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Fig.22 Auxiliary throwing effect

Ity IO 0 SR 6 6 A S %) e v AT B 1 R D g
RRBEAR, FTHOBCR B W ;b5 0 A mT % SR 47 5
it B A A A O B AR R E S B N

XU 0 R T AT I A AT BT B AR e e AT SRR
AT #E4T EDEM fjj B 5, 1250 45 R R U1 EF it
1) 45 ) 5 A 5 B i AT ) X R Rk 9 4 o BRI 4R, AE
A2 A 0 B S P AT S R i P S R i 2 1 )
(7 i T, X e 4 AR A 8] 23 R

23 A7 E A AOR
Fig.23  Run throwing effect
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Fig.24  Physical pictures of side throwing experimental
device with inclined opposite discs
Lo Byt 2. SRR AN E AR DY T8 BB AR 3. 4 Bh i S AR 4
4 MO AL 5. RS A AR

28w R A AR A HUIE A i A kL . A HLIEAF
TE FIAREE BB G, (0 BORA HC, 4 1A 52 B A0 AR ML A
REAR 5 K45 I A7 198 20, A HLIEIR 25 an &1 25 B
LK RNy 28.9% A FUE LN 644 kg/m’ [
SRR I g 34° 15 5 5 T ) T B R 45 A Dy 28°

K25 AHUCKRZE

Fig. 25 Organic fertilizer status
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Fig.26 Influence of rotating speed of disk on

effective throwing distance
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