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Development of Vacuum Nozzle Seeder for
Cucuribitaceous Seeds( 1)
- Design factors for vacuum seeding large sized seeds -
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ABSTRACT

This study was carried out to develop a vacuum nozzle seeder for the automation of large seeds sowing of
fruit vegetables and rootstocks. Moreover, the seeding efficiency was examined to find the optimum operating

condition considering high precision seeding.

The important operating factors for high seeding rate were typically nozzle diameter and absorbing vacuum
pressure. The optimum nozzle diameters were found 1.5, 1.5 and 2.0mm for Chambak, Tuktozwa and Hukjong
while the optimum vacuum pressures were 8.0kPa, 10.6kPa and 5.3kPa, respectively. Under the optimum
operating condition, the results indicated that the maximum seeding rates were 97.6%, 98.8% and 97.6%
respectively for Chambak, Tuktozwa and Hukjong. The vibrating acceleration of the hopper did not make any
significant effects on the seeding rate when the vacuum pressure reached 8.0kPa and the sowing rate became

higher with lighter seed.

As the seed became heavier, the larger diameter of nozzle was recommended 1.5mm of the nozzle diameter was
found to be applied for the experimental seeds. The vacuum pressure was also found 8.0kPa - 13.3kPa at that time.

Keywords : Seeder, Raising plug seedlings.
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Fig. 1 Schematic diagram of vacuum nozzle
seeder.
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Table 1 Specification of vacuum nozzie seeder

Item(unit) Specification
Overall size(mm) S50(W) X 7SO(H) < 900(L)
Hopper size(mm) TO(W) X 19(H) X 240(L)
Conveyor speed(m/min) 1.0~5.5
Freumaie i soe [ 75
Rotator size(mm) 40(W) X 40(H) X 5(L)
Vacuum ejector( ¢ /min) 105 .
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Fig. 2 Flowchart of the algorithm for operating
vacuum nozzle seeder.
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Table 2 Properties of the used seeds

lems Length Width Mass of
(mm) (mm) 1,000grain (g)
‘Chambak’ | 14.39 = 1.03| 6.84 = 0.34 146.4
“Tuktozwa' | 1621 = 0.75| 9.37 % 032 189.9
‘Hukjong' | 17.66 = 1.28 | 10.78 = 1.03 197.2
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Table 3 Treatment contents for sowing test

Itemn(unit) Treatment
Nozzle Diameter(mm) 065, 1,15, 2
Vibration Acceleration(m/s’) | 39.3, 53.2, 60.3

Tray Type(No. of cell) 50, 162

Vacuum Pressure(kPa) 2.7, 5.3, 8 10.6, 13.3
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Fig. 5 Seeding rate of ‘Chambak’ seed on the
vacuum pressure by nozzle diameter.
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Fig. 6 Seeding rate of Tuktozwa' seed on the
vacuum pressure by nozzle diameter.
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Fig. 7 Seeding rate of ‘Hukjong’ seed on the
vacuum pressure by nozzle diameter.
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Fig. 8 One seed seeding rate on the vacuum
pressure by the acceleration of vibration.
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Table 4 Optimum operating conditions for the
vacuum nozzle seeding

Diameter of Vacuum Seeding
Seeds nozzle pressure rate
(mm) (kPa) (%)
Chambak 1.5 8.0 97.6
1.5 10.6 98.8
Tuktozwa 2.0 53 988
. 1.5 133 972
Hulgong 2.0 53 976
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