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Development of Electric Motor Driven Single Wheel

Vertical Boom Sprayer for Greenhouse
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Table 1. Specification of spray nozzles

Item type I I m I\ \" VI VI Vi
Diameter(mm) 1.35 0.71 1.1 1.1 0.73 0.78 1.0 1.1
Spraying angle(® ) 100 75 81 79 60 60 60 60
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Figl. Prototype boom sprayer for greenhouse
Table 2. Specification of prototype
Item Specification

i X X
Main body 51ze-(L><B><H) 1920 X 550 X 1750mm

Weight 120kg

Type Vertically oscillated
Boom Distance of nozzle 250mm

Nozzles Cap type, @1.0mm

Battery 12V, 50AH X 2ea
Power

Motor DC. 24V. 80W
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Fig 3. Measurement of spraying particle distribution pattern
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Fig 4. Schematic diagram of measuring instrument for pressure drop by hose states
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Table 3. Discharge rate of spray nozzles {nd/min)

Pressure Type of nozzle

(kgf/cm) 1 il m \Y \Y VI Vi Vi

4 460 103 280 380 315 450 510 610
6 560 140 345 470 388 510 633 760
8 670 170 390 540 450 600 730 880
10 760 200 440 610 510 670 320 990
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Az A 250~500mol et ¥ 3139 th(Himel 1969, Smith et al 1975, Wilsom et al 1963).
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Table 4. Spray droplet size by the variation of spraying pressure (1m)
Pressure Type of nozzle
(kgf/cr) I a m v \% VI Vi v
4 149.6 82.7 93.0 102.1 110.5 123.8 150.7 173.4
6 144.8 66.8 70.3 79.0 87.7 100.3 129.8 1429
3 138.0 60.9 62.8 69.8 77.9 92.0 1158 131.9
10 129.9 60.6 61.3 66.0 74.2 37.8 107.6 125.2
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Fig 5 Spray patterns at the height of 0.6m
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Table 5. Nozzle cost won
Type of nozzle
1 I\ VI
1,000 30,000 4,000
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Fig 6. Pressure drop by discharge rate in the
status of high pressure delivery hose.
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Table 6. Working performance of prototype

Turning time

St (m/s) required(s/turn) Spray quhng Travelling Travelling
Switch width - delivery on road on furrow

Foreword Backward Foreword Backward :;11 f('; (m) hose
0.58 0.55 8.7 13.2 32 4.0 Good Good No good
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Fig 7. Covered pattern by distance at 50 height
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Table 7. Cost analysis

Item Prototype (oonventional
Purchasing price(won) 1,500,000 -
Service life(year) 6 -
Annual use(hr) 60 -
Cost per hour(won) 12,474 10,847
Working performance(hr/ha) 4.4 9.52
Cost per ha(won/ha) 50,389 103,263

1. Annual repair rate 6% 2. Annual interest rate 5% 3. Electric rates :32.40won/Kwh
4. Wages : man 3,156won/day, machine man 50,618won/day
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