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Abstract ; A test stand about the pneumatic conveying system was conducted to explore the mechanism of
the effect of seed tube length on the seeding performance of the pneumatic conveying system. On basis of
analysis of law of average flow velocity in tubes with different lengths, computational fluid dynamics
(CFD) simulation was conducted to get the map of speed flow field in tubes with different lengths. The
quadratic regression general rotation combination design was used for the experiment, and the seed
application rate and frequency of fans were taken as influential factors. Moreover, indexes of the test
included variation coefficient of each row displacement consistency, variation coefficient of total
displacement stability and the average velocity of airflow in the seed tube. A total of 24 seed transport
tubes were used, with a gradient of 0. 25 m and a length ranges from 0. 50 m to 6. 25 m. The analysis and
test results showed that when seed tube length was increased, the gas average flow velocity was
decreased, the seed movement speed was decreased, and the corresponding seed quantity discharge was
decreased. Therefore, seed tube length had a significant influence on the seeding quantity. When seed
tube length was 2. 50 ~6.25 m, both the decrease of average flow velocity and the decline of the seed
velocity were slowed down, and the seeding amount was changed smoothly. In addition, the variation
coefficient of each row displacement consistency was 2. 82% ~ 3.88% , and the variation coefficient of
total displacement stability was 0.39% ~1.28% . Therefore, the seeding evenness was good and could
meet the requirements of relevant standards.
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0.50 41 3.50 18
0.75 34 3.75 18
1.00 30 4.00 17
1.25 27 4.25 17
1.50 26 4.50 17
1.75 24 4.75 17
2.00 23 5.00 16
2.25 22 5.25 16
2.50 19 5.50 16
2.75 19 5.75 15
3.00 19 6. 00 15
3.25 19 6.25 15
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5.1 RWER

FRE Bl 38 e i 21 A v it R AT 13 41k
Uodess QU

MR 3 ATLAE ), Y Fh i EFE 0. 50 ~2.25 m
WHER, RHfFERENEES 2N 1.57% ~

4.53% ;AP E K ELE 2. 50 ~6.25 m yu AT, S HE
HRENTERRECN0.39% ~1.28% ,

RN K EAE 0. 50 ~2. 25 m JE I, 47 HER
— MR SR R BGE N 13, 12% ~27.54% , i Fhis
KEETE 2. 50 ~6. 25 m LRI, AT HEE — B A8 =
2B 2.82% ~3.88%
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Tab.3 Schemes and results of experiment

R SES MR ENT R Ry, /% BATHE — B 5 R Ay, /%
K AL ) /Hz AR,/ (kg-hm™2)  0.50~2.25m 2.50 ~6.25m 0.50 ~2.25m 2.50 ~6.25 m

1 45.0 150 1.89 0.71 17. 63 3.58

2 41.5 172 3.27 1.24 27.54 2.82

3 48.5 172 3.72 1.28 13.12 3.81

4 40.0 225 1.81 0.52 25.19 3.42

5 50. 0 225 3.43 1.27 15. 89 3.74

6 41.5 278 3.76 1.28 22.94 3.31

7 48.5 278 1.57 0.39 14. 08 3.20

8 45.0 300 4.53 1.21 19. 69 3.88

9 45.0 225 1.79 0.56 15.82 3.22

10 45.0 225 1.77 0.58 14. 83 3.01

11 45.0 225 1.81 0.55 14. 60 2.89

12 45.0 225 1.76 0.54 15.07 2.97

13 45.0 225 1.74 0.62 15.14 3.11

5.2 BMENSRRETEER

Ab BRGNS
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Variation curves of average flow velocity in pipe

Fig. 11

with different fan frequency and seeding amount
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Fig. 12 Variation curves of average application rate per row

under different fan frequency and seeding amount
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