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Seed Flow Migration Characteristics in Booster Tube of Gas-fed Collector

GAO Xiaojun WANG Shitong WU Xiaopeng HUANG Yuxiang YAN Xiaoli
(College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Compared with traditional mechanical seed metering, pneumatic seed collectors are beneficial
for the configuration and efficiency improvement of seeders, and have become the main trend in the
development of seed collectors both domestically and internationally. The pressurization pipe of the
pneumatic collector of the seeder is an important component of the seed particle conveying process, and
its structure directly affects the operational performance of the seeder. A combination of theoretical
analysis and EDEM Fluent coupling was used to study the transport characteristics of seed flow in a
pressurized pipe. After theoretical analysis, it was found that the main factors affecting seed particles
included the structure of booster tube, the conveying airflow, and the material of device. Due to the
external factors of device materials and conveying airflow, rapeseed seeds were mainly taken as an
example to study the influence of pressure pipe structure on the motion state of seed particles. Coupling
analysis showed that the commonly used V-shaped corrugated booster pipe had a good disturbance and
dispersion effect on the seed flow. When the airflow speed was 16 m/s, the mass of the outlet seed flow
was relatively uniform when the diameter of the booster pipe was 30 mm, the length was 100 mm, the
width was 10 mm, and the depth was 2 mm, with a coefficient of variation of 17. 32% . The correctness of
coupling parameters and model selection was verified through bench tests.

Key words: pneumatic exhaust collector; booster tube; migration characteristics; coupling analysis
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Fig. 1  Schematic of force on seed particles
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Fig.3 Structural diagrams of different types of booster tubes
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Fig.4 Pressure cloud charts of different types of booster tubes
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Fig.6 Variation curves of combined force on seed particles
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Tab.2 Seeding performance of different diameters

HAE/  0.2~03sPH 0.3~0.4s i 0.4~0.5s il 0.5~0.6s P4 0.6~0.7s N 0.7~0.8s il 0.8~0.9s il ERFR
mm AR RE/mg AR TR/ /mg AR PR/ /mg AAFETE/mg DA/ /mg OB /mg OB /mg /%
20 14.486 7.423 13.627 14.423 5. 621 10. 367 17.288 32.86
30 19.117 14. 662 13.923 10. 100 9.975 10. 131 8. 655 27.83
40 5.852 15.936 13.505 4.242 17.565 9.171 4.150 51.79
50 11.792 17.137 11.153 2.906 5.428 9.610 12.271 43.24
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Fig. 10 Cloud charts of air flow field in booster tubes with different diameters
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Tab.3 Seeding performance of different lengths

K/ 0.2~03spih 0.3~0.4sPiH 0.4~0.5s P 0.5~0.6s P9 0.6~0.7s Py 0.7~0.8s il 0.8~0.9s il HRZR
mm AR/ mg AR B/ mg AR B/ /mg DAPETE/mg AR /mg OB /mg DA B /mg /%
75 11.693 15.041 9.987 5.416 5.535 12.761 6.948 36.24
100 19.117 14. 662 13.923 10. 100 9.975 10. 131 8. 655 27.83
125 12. 869 20. 173 17.533 13.249 12.183 8.376 5.341 36. 42
150 28. 069 18.761 32.185 19.396 10. 632 6. 641 16.985 43.83
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Tab.4 Seeding performance with different widths

FEHE/ 0.2~0.3s Y 0.3~0.4s P 0.4~0.5s Pyl 0.5~0.6s P 0.6~0.7s i 0.7~0.8s il 0.8~0.9s il BRE
mm Ofpf i/ mg  OfFfia/mg OFFFiE/mg OffFRE/mg OfMFEe/mg OfMFEa/mg OFFFie/mg /%
6 10. 031 5. 064 12. 023 11.357 16. 201 5.420 10. 887 35.43
8 13.814 15.132 11.563 10. 899 7.545 20. 618 11.542 29.27
10 19. 117 14. 662 13.923 10. 100 9.975 10. 131 8. 655 27.83
12 6. 108 13.974 16. 053 12.762 11.789 25.914 5.642 47.99

x5 AEREMHEFERE
Tab.5 Seeding performance at different depths

W/ 0.2~0.3s P 0.3~0.4s N 0.4~0.5s P9 0.5~0.6s P 0.6~0.7s A 0.7~0.8s 4 0.8~0.9s N AERR

mm OFf PR/ mg O FHEE/mg OFFRE/mg OFFHE/mg OFFRE/mg OMFFE/mg OFTFFE/mg  $/%
1 12.933 14. 570 8.986 8.018 6.931 11.073 7.724 26. 69
2 8.877 13. 246 9.722 11.037 10. 936 8.456 13. 688 17.32
3 19. 117 14. 662 13.923 10. 100 9.975 10. 131 8. 655 27.83
4 14. 646 13.018 12. 361 10. 562 6.726 13. 145 6.236 27.80
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Fig. 12 Cloud charts of air flow field in booster tubes of different widths
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