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Fig. 1. The mono-rail auto-spraying equipment was applied for pesticide spraying in protected rose

culture.
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Fig. 2. The sketch of the mono-rail auto-spraying equipment.
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Fig. 3. The sketch of hose suspension and movement.
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Table 1. The speed error of start and end position w1th speed average for carrier
Forth Back
Speed Error Speed Error --------
s M E'AVG S M E S M E AVG S
20 0.71 0.72 0.71 0.71 0 0.014 0.007 0.71 0.71 0.71 0.71 O 0 0
30 1.08 1.08 1.08 1.08 0 0 0 1.08 1.08 1.08 1.08 0 0 0
40 145 1.44 143 1.44 0.007 0 0.007 143 145 1.45 1.44 0.007 0.007 0.007
50 1.81 1.80 1.80 1.80 0.006 0 0 180 1.81 1.80 1.80 0 0.006 O
60 2.16 2.18 2.16 2.17 0.005 0.005 0.005 2.16 2.17 2.17 2.17 0.005 O 0
70 2.53 253 253 253 0 0 0 253 253 253 253 0 0 0
80 2.89 2.89 2.89 2.89 0 0 0 289 289 289 289 0 0 0
90 324 325 325 325 0.003 O 0 325 324 324 324 0003 O 0
100 3.61 3.61 3.61 3.61 0 0 0 3.61 3.61 361 361 O 0 0
110 396 397 396 3.96 0 0003 0 394 396 396 3.95 0.003 0.003 0.003
120 432 432 431 431 0 0 0 430 432 431 431 0.002 0.002 0
" TAIAN T-VERTER K1-2-01-M. 187 watt 3 phases induction motor with 1/12 gear ratio,winch diameter 76 mm.
? Position start.
3 Position middle.
* Position end.
> Average value.

Frequency'
(Hz)
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Table 2. The carrier speed, error distance and moving time for the error distance of every frequency when
error is 1%in one minute

Frequency (Hz)
20 30 40 50 60 70 80 90 100 110 120
Speed (km/hr)  0.71 1.08 1.44 1.8 217 253 289 324 361 396 430
Distance (m) 0.12  0.18 024 03 036 042 047 053 056 063 0.67
Time (sec) 0.60 0.60 060 0.6 0.60 060 060 060 059 0.60 0.60
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Table 3. Measured pressures in each pipe and pressure loss ratio of each pump pressure

Pump' Pressure in each pipe’ )
Loss ratio
pressurze NO. %)
(kg/cm”) 1 2 3 4 5 Average
10 3 4 4 4 5 4 60
15 6 6 7 6.8 7 6.6 56
20 8.8 9 10 10 10 9.6 52
25 13 13 14 14 13 13.4 46
30 16 16 16 16 15 15.8 47
35 20 19 20 20 18 19.4 45
! Pump: TS-125, 5HP.
% Nozzles: flat type, orifice 0.75 mm x 0.5 mm 10 units and 0.55 mm x 0.5 mm 10 units.
Hose: ¢ 10 mm, length 68 m.
R 510 2 Pt
Table 4. Spraying volume per 1000m’
Spraying volume (It)
Pump' Flow? Carrier speed (km/hr)
pressure rate  0.71 1.08 144 1.8 217 153 289 324 361 396 43
(kg/cm®) (It/min) Frequency of inverter (hz)

20 30 40 50 60 70 80 90 100 110 120

10 12.94 128 85 63 50 42 36 31 28 25 23 21
15 14.68 145 96 72 57 48 41 36 32 29 26 24
20 17.30 171 113 85 67 56 48 42 37 34 31 28
25 2128 210 139 104 83 69 59 52 46 42 38 35
30 2326 230 152 114 91 76 65 57 50 45 41 38
35 2580 255 169 126 101 84 72 63 56 50 46 43

12 See Table 3.
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Fig. 4. The droplets distribution of upper leaf surface in different positions.
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Fig. 5. The droplets distribution of lower leaf surface in different positions.
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The Development and Testing of Mono-rail
Self-propeller Sprayer -- The Performance of the
Carrier Movement and Liquid Transpotaion’

Ling-Hsi Chen’

ABSTRACT

Mono-rail spraying equipments were developed for mist spraying in nursery and
pesticide application in protected culture. The equipment could spray droplets to target
by moving spray carrier that driven by a wire loop and winch set. The prototype
equipment could be operated by manual or automatic control. The field tests had been
executed in 17 floral greenhouses (total area 1.2 ha). The spraying carrier indicated good
moving performance. The speed range was between 0.7km/hr and 4.3km/hr. The spraying
quantity can be changed from 3.5 It/a to 21 It/a depending on the moving speed of
spraying carrier at the 25 kg/cm® pump pressure. The pressure in spraying pipes is 13.4
kg/cm®. The pressure loss rate was 46% with main hose that has 10mm inner diameter
and 68m length. The adherent percentage was above 70% for the 93% sample of upper
leaf surface affecting by the heights. The adherent percentage was only 40% for the 53%
sample of lower leaf surface. The difference was significant between the different

surface.

Key words: self-propeller spraying, automatic control, adherent percentage.

! Contribution No. 0412 from Taichung DAIS.
? Assistant of Taichung DAIS.



