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Analysis and Experiment on Atomization Characteristics and
Spray Deposition of Electrostatic Nozzle
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Abstract; Electrostatic charging of sprayed pesticide was realized in electrostatic spray nozzle design,
which improved plant coverage and reduced wasted pesticide as well as soil pollution. The performance of
electrostatic spray nozzles depended on the charge to mass rate of droplets. The preface illustrated six
factors that can impact on the efficiency of the induction nozzle and the electrostatic spraying agricultural
application, including nozzle geometry, nozzle air pressure, nozzle flow rate, applied voltage, electrode
geometry, electrode position and materials, the properties of the sprayed liquid used and environment
factors around the spray. In order to study the effect of electrode material on atomization characteristics
and charge performance of electrostatic nozzle, optimize the spray parameters and explore the influence of
electrostatic force on spray deposition, four experimental variables were designed, including the electrode
material, electrode voltage, spray pressure and hole diameter of electrostatic nozzle, and the indoor
atomization and deposition test were carried out. The results showed that the optimal electrode voltage was
8 kV, the optimal electrode material was copper and the optimal spray pressure was 1.7 x 10° Pa.
Compared with non-electrostatic spraying, the spray swath width of electrostatic nozzle was increased by
50 cm. Of all droplets, the electrostatic force had the most effect on the droplets (between 50 pm and
120 wm) , making the deposition amount double. And the spray droplet density was decreased as the
droplet size was increased over 120 wm. The size of the most droplets deposited on target was under
180 pwm. Therefore, those electrostatic nozzles designed were suitable for crops whose optimum biological
size was 180 wm or under 180 pm.
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Tab.3 Flow rate of electrostatic nozzles
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Fig.6 Variation curves of diameter with pressure

6 IR T 3 NI 1) 55 ik R A e S it 7 1Y)
AR A L K 35 T R A A BRS04 SR i UL
Olo M 6 H 1,3 A Mg L H AR 1,00 mm
(1% W W T 55 Ak 1) 25 T SRc A, 24 B FL L A2 AL 1,00 mm
BEMZ 1,50 mm, 553 AU AR 4 BB K T 10. 6%
M 21.6% o 3 A~WEWE BT 25 4k 14 55 T 11 1 50 25 1 5
WH(ARX (1) ~(5)) AR 2Z4 51K 0.5% |
0.8% f3.3% ,

NI Tl 3 £ B 43 AT 1] 6 R < 25 i A4 i T
Jiti FEE 3 04 3G T, BB B b AR Ak, 24 G R ) A
60 kPa 34 Jill 55 170 kPa I} ,3 A~ W§ I () 55 i 1A B b 42
T AR, B3 BIFEAR T 57. 6% .53. 7% F1 65.8% .,
2058 it H 7 AN 170 kPa 3 28 240 kPa B, 55 Ji% R0 4% ik
AINER SR, 3 A WEWE ) 55 T R B R AR IR R AR T
12.3% .15.0% F1 16. 4% .
2.5.2 R AL R N 55 T R4 Y R R

7 WL E A R 100 mm fY T ME | 55 0%
LA I R R PR 174 28 Ak R o DA RRL AR FL R X6 55 i R
A2 (05 AR BE 43 A7 L R AR IO R 5, 5 TR AR T IR
BN S AR R R T 8 kY G, F I R
Wi PR R P RS (7 38 T B K R, X RO Y
HLBK TR /N T 8 KV, R T A 5 =Xk Ja s 7E L
B4 b e RIS I & 8 kV LA E T, s 9 TAE 7 =X
TF U6 e 8N 7 R B Ok L O R BOR IR EL ,
M) 55 T 7 FEL 2SR o AR o v 40 TT X 55 0 6 24 7 2 1Y
R

TE 4 Bl AU AR, 5 A B OK RE R de A1, D) e

3 45 6 7 8 9 10
LR /Y

7 5 T M RR A 1 7 A il 46

Fig.7 Variation curves of diameter with applied voltage
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Fig.9 Variation curves of UF with applied voltage
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Fig. 10 Variation curves of charge to mass with pressure
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Fig. 11  Variation curves of charge to mass with applied voltage
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