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Simulation and Test of Seed Velocity Coupling in Seed Tube of
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Abstract . For the design of the pneumatic conveyor type metering system, wheat seeds were taken as test
object to provide a reference basis, and through the calculation on the fluid dynamics and the coupling of
the discrete element method to make numerical simulation. The standard k& — & model of unsteady coupling
Lagrangian algorithm coupling simulation was used to simulate the gas-solid two-phase flow. The high-
speed camera technology was used to capture images of the seed movement process in the seed tube for
the experiment. The collected image was processed by binaryzation, color inversion, differential and
corrosion and processing. The seed movement distance was extracted according to the characteristics of
the seed area and the position of the center of mass, and the actual movement speed of the seed was
calculated. The simulation and test results showed that the seed velocity in the seed tube was mainly
affected by the wind speed, but the seed application rate had little influence. The relative error range
between the simulated and experimental values of seed velocity at different wind speeds was 4.28% ~
6.006% , and the ratio of simulation test results to real test results was approximately constant, which was
supposed to be due to the influence of seed sphericity on movement speed. The results showed that the
correction coefficient of the seed velocity in the seed tube was 0.95. Therefore, the simulation test of
seed velocity through fluid solid coupling simulation had a high accuracy,which verified the feasibility of
the method of measuring the seed velocity of the seed tube based on EDEM — Fluent gas-solid two-phase
flow coupling simulation. The research can provide a new method for measuring the seed velocity in the
seed tube.
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Fig.1 Schematic of pneumatic seeding system
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Tab.1 Basic material parameters
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Fig.2  Schematics of pneumatic seeding
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Tab.4 Schemes of simulation
% WAE, BRI RMUER, R EAE/
(kg-hm™?) fti/(g's™") Hz (mes™")
1 150 160. 00 45.0 55.20
2 172 183.45 41.5 52.81
3 172 183.45 48.5 58. 60
4 225 240.00 40.0 50. 16
5 225 240. 00 50.0 60. 00
6 225 240. 00 45.0 55.20
7 278 296. 50 41.5 52.81 KIS Fhtaz sh Bl
8 278 296. 50 48.5 58. 60 Fig.5 Motion track of seed
9 300 320. 00 45.0 55.20
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Fig.4 Velocity flow field distribution of seed tube
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Fig.7 Simulation value of seed velocity in seed tube
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Tab.5 Different locations of seed velocity in seed tube
b 0 B/ (mes ™) P BEARX B / (mes ') i
R
WS i A AL /m i AR AL E/m
B/ %
0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0
1 3.07 4.93 6.51 7.65 8.76 9.23 2.91 4.56 6.38 7.29 8.22 8.87 4.87
2 1.39 3.21 4.97 5.69 6.36 7.21 1.29 2.98 4.52 5.58 6. 06 6.93 5.72
3 3.41 6.91 8.62 9. 89 10. 89 11.59 3.23 6.48 8.30 9.29 10. 08 11.05 5.55
4 0.95 2.67 4.70 5.03 5.431 5.69 0.92 2.55 4.54 4.84 5.15 5.18 5.28
5 3.98 7.81 10. 62 12.58 13. 47 14. 13 3.90 7.52 9.97 11.99 12.77 13.08 4.87
6 2.92 4.83 6.30 7.61 8.68 9.02 2.65 4.53 6.18 7.32 8.35 8.93 4.28
7 1.28 3.17 4.53 5.64 6.56 7.12 1.22 3.05 4.23 5.13 6.16 6.53 6. 06
8 3.37 6. 86 8. 54 9.95 10. 79 11.62 3.17 6. 60 7.96 9.12 10. 38 11.07 5.58
9 2.97 4.87 6.53 7.68 8.72 9.17 2.75 4. 69 6. 19 7.53 7.94 8. 69 5.43
iR 2=/ % 5.64 4.96 5.03 4.86 5.70 5.32
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Tab.6 Variance analysis of seed velocity at exit
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LAY 53.02 3 17.67 164.84  <0.0001 "
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x, 0.37 1 0.37 3.49 0. 094 7
X, %, 0.013 1 0.013 0.12 0.7335
Bk 2% 0.96 9 0.11
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Tab.7 Correction coefficients

. L B /m —
0.5 1 1.5 2 2.5
1 0.95 0.93 0.98 0.95 0.94 0.96 0.95
2 0.93 0.93 0.91 0.98 0.95 0.96 0.9
3 0.95 0.94 0.96 0.94 0.93 0.95 0.9
4 0.96 0.95 0.95 0.96 0.95 0.91 0.95
5 0.98 0.96 0.94 0.95 0.95 0.93 0.95
6 0.95 0.96 0.94 0.91 0.94 0.92 0.9
7 0.94 0.96 0.93 0.92 0.96 0.95 0.94
8 0.91 0.94 0.98 0.96 0.96 0.99 0.96

9 0.93 0.96 0.95 0.98 0.91 0.95 0.95
SEHME 0.95  0.94  0.94  0.95 0.96 0.95 0.95
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