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Abstract

Pneumatic precision seeders are used for sowing of cereals. However, sowing small uncoated seed of medical plants is
very difficult by these seeders. The purpose of this study was to investigate the performance of the pneumatic cylinder
distributor to sow uncoated thyme seed and to determine its optimal conditions. The effects of four factors were
investigated: the suction pressure at -6, -8, -10 kPa, the linear velocity of distributor at 3, 4, 5102 m. s%, the diameter of
the distributor hole at 5, 7*10 m and the seed hole shape in conical and straightforward forms. In order to estimate the
distributor yield, three indices of miss index, multiple index and quality of feed index for thyme were examined. The
experiments were performed in 5 replications by the factorial method in a completely randomized design. The results
showed that the suction pressure and linear speed of the distributor had a significant effect on the indices. The best
performance of the distributor unit was obtained at -10 kPa pressure, 3*10 m. s linear speed of the distributor, 7*10-
m diameter for the distributor hole and the shape of the conical hole. Under these conditions, the values of miss, multiple
and quality of feed indices resulted in 0.4%, 4.4%, and 95.2%, respectively.
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Table 1- Mean and standard error of physical properties of thyme seed
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(mm) (mm) (mm) mean %) mass (g) (gmm?) (@mm?) (%)
diameter
1.01+007 0.77+0.05 058+0.05 0.77+005 76.23+3.76 0.26+0.02 069+0.01 1.2+0.02 425+0.58
Scale: 10:1 16 15 14 13 12 11
C
‘gfd R
a b
1
-
3
<2 *—

S

—

=

—~

ALols (1) ( sbs ko gl =1+ () (134 (©) copiinmo (D) (slog y2a (8) :s 1m0 e JSub ey 32 (1) 138 2395 0,la b —) S
£l (A) g (gl o (V) s g 5Lid ol (F) ydy (B) gl gm0 alold =Y/AB CM (F) arp = 5em ailginsl glas (¥) X 1o yiy o]

1970 (V) U -1 ygus 1,1 55 b ydy gazs (1Y) 531 by i (1) ¢ )t 3350 (1+) cosbommn o () Ty = T /2 Al dound 920

OS50 J36 (19) «slail gl &390 (18) il gsiw!
Fig 1. Schematic of seed distribution: 1. Enlarged drawing of seed hole shape; conical (a), straightforward (b), seed (c),

conical angle=100° (d) 2. Nominal seeds spacing x, 3. Cylinder radius r, = 5c¢cm 4. Hole spacing (2.85cm) 5. Seed 6. Positive

air pressure zone 7. Air duct 8. Conveyor belt axis radius r., = r./2 9. Sticky belt 10. Seed box 11. Removal of excess seeds

12. Accumulation of seeds around the holes 13. Negative air pressure zone 14. Roller shaft 15. Cylindrical distributor 16.

Seed clearing air nozzle
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Fig 2. The mechanism of precision pneumatic cylindrical distributor: 1. Electromotor 2. Sticky belt 3. N3 (w3 = w¢p,) 4.
Pulley 5. Gearbox 6. Seed box 7. Cylindrical distributor 8. Seed clearing air nozzle (air blower) 9. N, (w, = w,) 10. Idler
gears 11. N; (w4 = w.) 12. Positive air pressure gauge 13. N; (wq) 14. Negative air pressure regulator and gauge 15. Air
pump
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Table 3. Comparing the mean effects of the main factors
on performance indices
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90.067 a 6.433 ab 3.500 a -8 kPa P
90.500 a 5.133b 4.367 a -6 kPa
93.667 a 4433b 1.900 b 3cms?
91.700 a 5767 b 2.533b 4 cmst \%
86.133 b 8.700 a 5.167 a 5cm.s?t
90.444 a 6.489 a 3.067 a 0.5 mm D
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90.689 a 6.289 a 3.022a conic E
90.311a 6.311a 3.378 a simple
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Means within a group followed by same letter are not significantly
different at probability p=0.05, by Duncan’s multiple range test.
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Fig 3. Comparison of the mean of dual interaction effects
on the miss index, V: linear speed of the distributor
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Table 2. Analysis of variance of the effects of the study
factors on different performance indices
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Fig 5. Comparison of the mean of triple interaction effects
of the vacuum pressure, linear speed of the distributor
and the shape of the seed hole on the multiple index. The
numbers and letters in the treatments indicate the
vacuum pressure, linear speed of the distributor and the
shape of the nozzle hole (C: conic, S: straightforward),
respectively
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Fig 7. Comparison of the mean of triple interaction effects
of the linear speed of the distributor, diameter of the
distributor hole and the shape of the nozzle hole on the
multiple index. The numbers and letters in the treatments
indicate the linear speed of the distributor, diameter of
the distributor hole and the shape of the nozzle hole (C:
conic, S: straightforward), respectively
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shape of the nozzle hole (C: conic, S: straightforward),
respectively
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Fig 9. Comparison of the mean of triple interaction effects
of the linear speed of the distributor, diameter of the
distributor hole and shape of the nozzle hole on the
quality of feed index. The numbers and letters in the
treatments indicate the linear speed of the distributor,
diameter of the distributor hole and the shape of the
nozzle hole (C: conic, S: straightforward), respectively
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Fig 8. Comparison of the mean of triple interaction effects
of the vacuum pressure, linear speed of the distributor
and diameter of the distributor hole on the quality of feed
index. The numbers for the treatments indicate the
vacuum pressure, linear speed of the distributor and the
diameter of the distributor hole, respectively
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