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Fig. 1. The swaying nozzles mechanism has 60° swaying angle.
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Table 1. Parts weight of swaying nozzles carrier

Description Quantity Weight (kg)
Frame 1 10.6
Aluminum tube 1 8
Bearings 12 2.4
Motor 1 7
Shaft 1 7
Swaying nozzles frame 5 26
Eccentric wheel driving set 5 4
Spraying pipes and nozzles 1 6
Counterweight 1 5

Total weight (kg) 76
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Table 2. Relationship of different carrier weight and swaying times of swaying carrier to inverter

frequencies
Inverter frequency (HZ)

20 30 40 50 60 70 80 90 100 110 120
Speed of 30kg 0.71 1.08 144 1.8 217 253 289 324 3.60 396 43
carrier(km/hr)
Speed of 76kg 0.71 1.07 144 1.8 216 251 288 323 3.52 387 421
Carrier(km/hr)
Difference (%) ' 0 0.01 0 0 0 0.01 0.00 0 0.02 0.02 0.02
Swaying times” 38 58 78 98 118 138 158 178 198 218 238

! (Speed of 30kgs carrier- Speed of 76kg Carrier)/ Speed of 76kg Carrier

? Reciprocation per minute of 76kg swaying carrier.
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Table 3. Spraying volume of swaying spraying carrier per 1000m”

Tl 1 L3 S U A B 5T 0 A+

=~ R AR -

Fig. 3. Template of spraying deposition.

Spraying volume (1t)*>**
Pump' Flow Speed of swaying carrier (km/hr)
pressure rate 0.71 1.07 1.44 1.8 2.16 251 288 323 352 387 421
Inverter frequency (Hz)
kg/cm® It/min 20 30 40 50 60 70 80 90 100 110 120
10 13.9 138.1 91.7 68.1 5450 4542 39.09 34.06 30.37 27.87 25.35 23.30
15 16.8 167.0 110.8 82.3 6588 5490 4724 41.17 36.71 33.68 30.64 28.16
20 20.4 202.8 134.5 100 80  66.66 5737 50 4458 4090 37.20 34.20
25 23.1 229.6 1523 113.2 90.58 7549 6496 56.61 5048 46.32 42.13 38.73
30 263 2614 173.5 1289 103.1 8594 7396 64.46 57.47 5274 4797 44.09

"Pump: TS-125, 7hp.
? Nozzles: hollow cone pattern , ¢ 1.0mm.
3 Hose: ¢ 10mm, length 68m.

* House: width 8.5m, length 62m.
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Table 4. Depositions on leaf surfaces of swaying and nonswaying carriers in different speeds '

Treatment Position > Number above 70% % Number above 40% %
Swayingx60 Hz Dorsal 54 100 - e
Swayingx60 Hz Back = 24 44.44
Swayingx30 Hz Dorsal 54 100 - e
Swayingx30 Hz Back 36 66.66
Nonswayingx60 Hz Dorsal 52 963 - e
Nonswayingx60 Hz Back e 18 33.33
Nonswayingx30 Hz Dorsal 54 100 e e
Nonswayingx30 Hz Back = 25 46.29

! Pump pressure 25kg/cm’.

? Staple position: 40cm,70cm and 110cm height random rose leaves.
*30Hz : 1.07km/hr > 60Hz : 2.16km/hr.
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Swaying Nozzles Carrier Design and Application’
Ling-His Chen

ABSTRACT

The aim of this experiment is to develop a swaying nozzles carrier and to evaluate
the moving and spraying performances of the carrier with the self-propelled spraying
equipment. The swaying nozzles carrier has the weight of 76kg, and is heavier than a
nonswaying nozzles carrier (30kg). The speed of the swaying carrier is from 0.71 km/hr
to 4.21 km/hr, but the speed difference of these two carriers is lower than 2%. There is
not significant traveling speed difference between these two carriers.

When swaying nozzles carrier traveling at 2.16km/hr (60Hz), and swaying times is
118 per minute, the deposition on leaf back surface is 44%. It is greater than 33% of a
nonswaying carrier. When carrier travelinging at 1.07km/hr (30Hz), and swaying times is
58 per minute, deposition on the leaf back surface is 67%. It is greater than 46% of a
nonswaying carrier. The results indicate that the deposition on dorsal leaf surfaces are
higher than 96%. The swaying nozzles carrier at lower speed can improve deposition on

leaf back surface in the rose culture.

Key word: self-propelled spraying, swaying nozzle, deposition.

" Contribution No. 0433 from Taichung DAIS.
® Asistant of Taichung DAIS.



