{5 A7AS2 ] A 21 A Al 4 3. pp. 456~466. 1996

eSFS k=l

0|8

rok

= = = 3
I EFEe 25

0z
olr
08!
N

Spraying Performance Evaluation of Spraying Nozzle

Using Electrostatic Effect
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ABSTRACT

Electrostatic spraying is needed for today’s sustainable farming. An electrostatic spraying nozzle was
developed and its spraying performance was evaluated. High voltages of 15kV, 20kV, and 25kV were
supplied for the electrostatic electrode. Artificial and real apple targets were used for the spraying ex-
periments. Insulated material was used around the electrode to protect the loss of electrostatic effect.
Three angles (0, 45, 90 degree) of spraying direction were used for the spraying test. The performance
of electrostatic spraying was improved from 204.5% upto 429.2% on the apple targets.
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(A) Before charging (B) After charging

Fig. 1 Charging effect.
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Fig. 3 Charged deposit on earthed ground
plant.
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Fig. 4 Spray droplets reverse direction and

coating the underside of the plant.
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Fig. 5 Schematic diagram of an electrostatic sp-

raying system.
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Table 1 Specification of motor

(Dong Yang Elec. Co. Ltd)

Model name 1.1kW(1.5HP) —4p
Input voltage 220V
Amphere 11A
Starting amphere 49A
Frequency 60Hz
Efficiency 58%
Rotational speed 1710 rpm
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Table 2 Specification of high voltage
source(Hyundai Elec. Co. Ltd)

Max. voltage 165kV peak
Amphere 0~50pA
Frequency 60 Hz

Type of wave half-wave rectified

Electrode negative
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Fig. 6 Position of water sensitive paper at the

artificial target.
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Fig. 7 Position of water
sensitive paper at the apple

surface.
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Fig. 8 Experimental apparatus for collecting of
spraying particles.
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Fig. 9 Various degrees of leaf status for spray-

ing direction.
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Fig. 10 Without the using the electrostatic sp-

ray.
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Table 3 Coverage rate on the artificial

Table 4 Coverage rate on the apple target(%)

target(%)
Side & | Distance [Electrostatic|Electrostatic| Increasing
angle {em) On off rate(%)
30 4334505 | 3550749 | 2207298
Upside
v 60 2799444 | 2647307 | 5.746885
100 1542947 | 1854819 | -16.8141
30 0.649517 | 0036232 | 1692.661
Underside
® 60 4450725 | 0069686 | 6286.828
100 7712077 | 0458092 | 1583522
30 2956285 | 0.369636 | 699.7831
Underside
- 60 2054534 | 1331891 | 54.25693
100 1265978 | 0240614 | 426.1451
30 1150299 | 1125461 | 2206889
Underside
o0 60 2249028 | 1871198 | 20.19186
100 1673338 | 9320246 | 79.36477

Voltage Distance | Electrostatic | Electrostatic | Increasing
(V) (em) On Off rate( %)
30 3046974 | 826121 | 268.829
15 60 3333934 | 7.96804 | 318413
100 742844 | 756017 -1.765
30 3163725 282.961
20 60 30.58277 283818
100 2302110 204.505
30 4371769 429.192
25 60 39.03898 389.944
100 32.16532 325457
tgAe] Bk rR7EAR] Ao BHEA
.
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Table 5 Droplets density on the artificial target
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(No./em?)
Side & Distance | Electrostatic | Electrostatic | Increasing
angle (em) On Off rate(%)
. 30 2108889 | 2115556 -0.31
Upside
v 60 1554444 | 170.1111 86
100 190.1111 } 1105556 720
30 140.8889 | 13.88889 9144
Underside
0 60 103 2333333 | 43143
100 1766667 | 0555556 | 30800
. 30 1622222 | 2311111 6019
Underside
& 60 10.68889 | 5.666667 88.63
100 5155556 | 1.622222 2178
30 402 2683333 498
Underside
o 60 36.2 34.82222 40
100 3584444 | 20.28889 76.7
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Table 6 Droplets density on the apple target

(No./cm?)

Voltage | Distance [Electrostatic|Electrostatic| Increasing
(kv) (cm) On off | rate(%)

30 4805556 | 38.05556 263

50 60 5398148 | 2842593 9%

100 20.18519 | 27.03704 -253

30 38.88889 22

20 60 50 759

100 60.83333 1250

30 7259259 90.8

% 60 7472222 1629

100 69.35185 1565
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Fig. 12. Distribution of average droplet diame-

ter for spraying distance of 30cm.
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Fig. 13. Distribution of average droplet diame-

ter for spraying distance of 60cm.
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Fig. 14. Distribution of average droplet diame-

ter for spraying distance of 100cm.
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Table 7 Number of droplets under average
diameter of 200um on the artificial tar-

get(No.)
Side & | Distance |Electrostatic|Electrostatic) Increasing
angle (em) On of | rate(%)
30 939 872 7683486
Upside
0 60 665 599 1101836
100 838 468 79.05983
30 673 108 523.1481
Underside
v 60 513 17 2917647
100 97 4 2325
30 219 29 655.1724
Underside
. 60 144 74 94.59459
4
100 63 17 2705882
30 442 196 1255102
Underside
o 60 315 281 12.09964
100 319 165 9333333
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Fig. 15 Distribution of average droplet diame-
ter for spraying distance of 30cm.
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Fig. 16 Distribution of average droplet diame-
ter for spraying distance of 60cm.
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Fig. 17 Distribution of average droplet diame-

ter for spraying distance of 100cm.
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Table 8 Number of droplets under average

diameter of 200um on the apple target

(No.)
Voltage | Distance | Electrostatic | Electrostatic | Increasing
angle | (cm) On 0ff rate( %)
30 264 164 60.9
15 60 248 140 771
100 97 114 -14.9
30 215 311
20 60 262 87.1
100 300 1632
30 399 1433
25 60 380 1714
100 350 2070
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