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Calculation and analysis of electric field in electrostatic
spraying by corona discharge method

CHEN Zhi-gang' YANG Chao-zhen® SUN Ying-kun' CHU Jin-yu'
1. School of Environment Jiangsu university Zhenjiang Jiangsu 212013 China 2. School of Mechanical Engineering Ningbo University
of Technology Ningbo Zhejiang 315016 China

Abstract To study the distribution of the electric field in electrostatic spraying by corona discharge meth-
od the electric field induced by a multi-needle electrode arranged in ring shape was calculated by simu-
lation charge method and through running program based on matlab language. The values of the potential
and electric strength as well as their distributing figures were obtained. It is found that the induced elec-
tric field is extremely uneven and field strength is affected by the structure parameters of electrode such as
the diameter of the annular electrode curvature radius of the needle electrode voltage on the electrode

the number of the needle electrodes and the height from the centre of the annular electrode to the ground.
During the transporting process of the droplets from the nozzle to target the electric field induced by the
electrode plays an important role only at the beginning.

Key words corona charging electrostatic spraying electrode simulation charge method numerical a-
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=0.02cm r, =45cm n =61V =

-20000 V H =50 cm

4

ro =0.02cm r, =4.5cm n =6

V=-20000V H =50 cm

n=8V=-15000V H =40 cm

ro, =0.025cm r;, =5.0 cm
ro =0.015 em

r,=40cmn=4V=-25000V H =30cm

5

rg =0.025cm r, =5.0cm n =38
V=-15000V H =40 cm
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1
X/em Y/cm V/V E/ V/cm X/cm Y/cm V/V E/ V/cm

0 0.000 0 0.499 4 x10° 0.236 8 1.0 0.000 0 0.487 1 0.023 8 x10°
4.000 0 1.071 2 x10° 1.422 2 x10° 4.000 0 0.656 9 0.307 3 x103
4.400 0 3.583 1 x10° 2.733 1 x10* 4.400 0 0.685 1 0.396 4 x 103
4.500 0 2.000 0 x 10* 9.851 4 x10° 4.500 0 0.684 5 0.404 8 x 103
4.5050 2.656 7 x 10* 1.751 4 x 10° 4.5050 0.684 3 0.405 0 x 103
4.5150 7.910 9 x 10* 1.576 3 x 107 4.5150 0.684 0 0.405 4 x 103
4.550 0 1.343 0 x 10* 4.378 9 x10° 4.550 0 0.6827 0.406 0 x 10°
4.600 0 5.218 0 x10° 6.160 8 x 10* 4.600 0 0.679 9 0.405 3 x 103
4.700 0 2.477 9 x10° 1.219 8 x 10* 4.700 0 0.671 6 0.398 2 x10°
5.000 0 1.099 2 x 10° 1.744 7 x 103 5.000 0 0.629 1 0.343 2 x103
5.500 0 0.663 6 0.443 0 5.500 0 0.539 2 0.228 8 x10°

0.5 0.000 0 0.496 3 x 103 0.1257 x10%*|| 50.0 0.000 0 0.259 4 x10? 0.866 2
4.000 0 0.858 0 x 103 0.737 1 x103 4.000 0 0.258 1 x10? 0.860 4
4.400 0 1.064 2 x 10° 1.488 0 x 10° 4.400 0 0.257 8 x10? 0.859 1
4.500 0 1.081 9 x10° 1.578 1 x10° 4.500 0 0.257 8 x 102 0.858 8
4.5050 1.082 0 x10° 1.579 5 x 103 4.5050 0.257 8 x 102 0.858 8
4.5150 1.081 9 x10° 1.581 4 x10° 4.5150 0.257 7 x 10? 0.858 8
4.550 0 1.079 3 x 10° 1.578 3 x 10° 4.550 0 0.257 7 x10? 0.858 7
4.600 0 1.069 1 x10° 1.547 8 x10° 4.600 0 0.257 7 x10? 0.858 5
4.700 0 1.029 0 x10° 1.029 0 x 103 4.700 0 0.257 6 x 10? 0.858 2
5.000 0 0.845 7 x10° 0.847 3 x 103 5.000 0 0.257 4 x10? 0.857 1
5.500 0 0.618 7 x 10° 0.356 3 x 10° 5.500 0 0.256 9 x 10% 0.8552

2
xmﬁ x10*

x = 30 cm
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