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1. Original frame
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2. Ropeways and supporting frames

4. Assembly

1 | Tank Driving set 9 | Support frame
2 | Control panel Carrier 10 | Cement post
3 | Pump Ropeway 11 | Limit switch
4 | Solenoid valve Pipe frame 12 | Liguid hose
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Fig. 1. Process of building and name of each parts.
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10.7kg-m/sec = 104.86W
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T : FEEIE Hi(kg-m)
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Table 1. The relationship of winch revolution, speed of spraying frame and winch diameter

Speed of spraying frame (km/hr)

Winch revolution

1.5 2.0 2.5 3.0 3.5

(rpm) —

Winch diameter (cm)

50 15.9 21.2 26.5 31.8 37.1
55 14.5 19.3 24.1 28.9 33.8
60 13.3 17.7 22.1 26.5 30.9
65 12.2 16.3 20.4 24.5 28.6
70 11.4 15.2 18.9 22.7 26.5
75 10.6 14.1 17.7 21.2 24.8
80 9.9 13.3 16.6 19.9 232
85 9.4 12.5 15.6 18.7 21.8
90 8.8 11.8 14.7 17.7 20.6
95 8.4 11.2 14.0 16.8 19.5
100 8.0 10.6 13.3 15.9 18.6
105 7.6 10.1 12.6 15.2 17.7
110 7.2 9.6 12.1 14.5 16.9
115 6.9 9.2 11.5 13.8 16.1
120 6.6 8.8 11.1 13.3 15.5
125 6.4 8.5 10.6 12.7 14.9
130 6.1 8.2 10.2 12.2 14.3
135 5.9 7.9 9.8 11.8 13.8
140 5.7 7.6 9.5 11.4 13.3
145 5.5 7.3 9.1 11.0 12.8
150 53 7.1 8.8 10.6 12.4
155 5.1 6.8 8.6 10.3 12.0
160 5.0 6.6 8.3 9.9 11.6
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Table 2. The effect of input DC voltage on revolution of winch

Voltages Winch revolution® (rpm) Time®  Speed®

! (volt) 1 2 3 4 5 6 Average  (sec) (km/hr)
40 55 55 60 55 55 50 55 147 1.35
50 70 65 65 63 67 68 66 122 1.62
60 75 80 78 75 75 75 76 106 1.87
70 85 90 85 80 82 85 85 96 2.07
80 95 100 95 93 90 95 95 85 2.32
90 100 110 105 100 105 103 104 78 2.54
100 115 113 110 115 110 110 112 72 2.75
110 125 125 125 125 130 120 125 65 3.06

"Power: 1 ¢ 110V 60HZ Rectification and Transformation.
2 Winch diameter ¢ 13 cm.

3 Length 55 m » Width 6 m of plastic house.

* Weight of movable spraying frame 25 kg.
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Fig. 6. Effect of input DC voltages on revolution of winch.
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Fig. 7. The volume variation of 4 spraying pressures in 20 flat pattern nozzles, single hole with 0.4 mm
width.
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Table 3. Efficiency analysis

Item Auto Manual
Speed (km/hr) 2.5 1.2
Time for each operation (min)(T) 2.6 28.0
Volume (1/10a) 96.0 135.0
Power consumption (AH)' 1.0 5.0

! pump motor: manual 3 hp, auto-equipment Shp.

AP~ ISR O A

Table 4. Economy analysis Unit: NT$

Item Auto Manual
New cost (P) 61,530.00 9,000.00
Assumed salvage value (Px10%) 6,153.00 900.00
Depreciation (P-Px10%) /N/Y 57.68 8.44
Maintenance cost (Px10%/N/Y) 6.40 0.94
Electric cost (AHx2.2) 2.20 11.00
Interest (Px6%/N/Y) 3.80 0.56
Labor cost (TxB/8/60) 4.80 105.00
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Development of Labor-saving and Low-cost
Auto-fogsprayer for Plastic House Culture'

Ling-Hsi Chen, Gwo-Wei Long and Yun-Sheng Tien®

ABSTRACT

The automatic fog-spraying system was developed to control plant diseases and pests
under the plastic house culture condition. The facility can either be operated automatically
or manually at a desired interval. When the power transformer was adjusted to DC 90 V
driving voltage and at a spraying pressure of 25 kg/cm’, the moving speed of spraying
frame was 2.5 km/hr. An amount of 32-liter pesticide solution for an area of 330 m’
plastic house need 78 second to finish spraying by this system. The spraying nozzles can
be moved either vertically or horizontally according to the plant height and distance
between plants. The number of nozzles and spraying pressure readily set before operation
of the equipment, the amount of pesticide will depend on the moving speed of spraying
frame. In the meantime,the distribution of droplet will be changed according to different
speeds of spraying frame. A good spraying distribution was obtained at the speed of 2.0
km/hr and 2.5 km/hr. This system could save 40% of the pest control cost and also could
save the amount of pesticide when compared it with the manual application. This system
also able to apply chemical pesticide in a accurate way so that to ensure the safety of the

farmer who handle the toxic pesticides.
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