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Design and test of high voltage electrostatic deinsectization machine

ZHU Lin',XUE Shao-ping' , CHEN Jun', YANG Zhong-hao®, YAN Qin-lao'

(1 College of Mechanical and Electronic Engineering , Northwest A& F University ,Yangling ,Shaanxi 712100, China
2 Runhao Plant Protection Technology Co. sWuhan , Hubei 430001, China)

Abstract: [Objective] In order to provide a kind of new machine using high voltage static electricity to
kill crop pests,the high voltage electrostatic extermination device was designed in this article. [Method])
High voltage electrostatic deinsectization machine of adjustable voltage from 10 to 60 kilovolts was de-
signed. Field experiment with tea plant was tested,and the discharge performance and pests-killing data
were analyzed. [Result] When the electrode diameter was 0. 5 mm in high voltage electrostatic deinsectiza-
tion machine,the distance in electrode was 40 mm, the using voltage range 30 to 50 kilovolts, breakdown
distance 25 to 30 mm, the killing rate 2. 3% —12. 8% for tea cicada,and the killing rate 64. 3% —71.1% for
tea inchworm. When output voltage exceeded 30 kilovolts and operation time from 2 to 3 second,it didn’t
affect tea plant. When output voltage exceeded 40 kilovolts,it made a little effect on tea plant. When output
voltage exceeded 50 kilovolts,it affected tea plant badly. [Conclusion) The high voltage electrostatic dein-
sectization machine was successfully designed,and the tea plant pests,inchworm in particular,can be killed
by the new machine.
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discharge performance
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Fig. 1 Electric field principle of equipment
1.2 SEBHBRHABNEN
L2.1 BAR%EZH @R K g F e dh A m
A 235 A R0 P S R B S A DA B R Sk A K L A
e 2 Brs .

&l 2w A R S Y SR A A
LM T 56 52, Bt 5 3. -3k 54, TEAR 5. SERKAT 5 6. FAR 7. MR R A 458, T4 9. B4 5 10, PR BEER 5 11, s
12, 5 s 13, FH R4l v AR s 14, 2 4R 5 15, JICHE 16, FoRLIHR 05 17, BT 565 18, FE 423k
Fig. 2 Structure sketch of equipment

1. Switch; 2. Cathode; 3. Palp;4. Anode;5. Lengthening pole; 6. Handspike; 7. Kenotron;8. Wire; 9. Tube;

10. Control knob;11. Storage battery;12. Gallus;13. Mainboard;14. Kelly wire; 15. Rubber overshoes; 16. Charge input;17. Power; 18. Tie-in
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Distributing sketch of electrode

1. Bolt; 2. Insulating board;3. Shell 4. Hole;5. Cathode; 6. Anode;7. Anode fixation;

8. Wire; 9. Input fixation; 10. Input wire;11. Tie-in
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Fig.4 Characteristic of positive electricity discharge
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Fig. 5 Diagram of voltage doubling circuit
2 e R K ORI R RO

2.1 7‘7- %

b1 Y6 T % 2% Pl 3 AR A T IR A O 4 2800 SR AR K
H&%@O KA GG B ) 10~60 KV i R i L K
HER X A RO (%)) O LA /NG W E A5 B 3R . IF 5
2 25 (4.5 00 U 46 T FL M . SR T 25 4 W) 1Y
K HUHOR AT HOHE » DUAS SR BB i 5 20K oAb 38y
XFHECCK) o PAFE R 56 el X %) 35 o 2% 1 A 9 A B0
PE R K GRS 5 T3 38k i 5 s 2.5 Ml
TR R A R 8 S B R R R . A rd R
= (AT IE BB — 25 )5 0% 50 /25 10 1 B8 X
100 %6 5 B 36 20 = O 1 d iR % — CK oy 1 9 1B
#)/(100—CK H R #) X100 %,



81 ES

I A5 < e L K AR Y B0 5 KR 213

2.2 BEFHREKRBIFNIEREFM/NRHE RS
HR
M1 T RLAE L 2,5 F1 7 K, 5 R F A K
e X 2% RUME 1 By 36 RCR 43 B0 64, 306,67, 106 il
TL %0 AR T2 25 A 3. TR S 4y 38 2K 2 ik
FL 37 4 ik K ML A e T R B K HL 3
PRI A T A f 1 ~2 d HEERE 1K

2 2 A RLAE A5 2,5 F1 7 K., 5 R e K il
i 2% /NG I W B R AR 4 ) ok 12, 8%6.8. 2%
2. 30 MK T A= AR G AL 3R, A O 7 H I 4 4
B 255 /IS v 8 6 25 Bl 0 A7 Al R BB o T FlL 2K B
TR Sk — B Ml B 5 BREIE A% /0 S R TR R
AW A N R K

x1 BEHERAFIIFRENHEUR

Table 1 Experiment data of inchworm-killed
B if i K5 5 2 K 2 days W45 5 K 5 days BRJEH 7K 7 days
M R &0 T A R [y
Qb B R TRV _ 3o 92 { TRV
Nl Number  Number WRH/% P07, Number WIBE/% AT Number WIE/% 000
of of live Drop * 0 of live Drop AL/ of live Drop AL
“deal . Effect S Effect . 1 Effect
pre-dea mnsects rate insects rate msects rate
e FE ¥ H o
Deinsectization 52 18 65.1 64. 3 16 68.5 67.1 14 72.3 71.1
machine
fe22 e 25 Pesticide 50 8 84.0 83.6 1 92 96. 1 2 96 95. 8
CK 45 44 2.2 — 43 4.3 - 43 4.3 —
X2 BEBBRABIFZNEIHTEHFHEELR
Table 2 Experiment data of tea cicada-killed
5 36 T W5 2 K 2 days K E5 5 K 5 days KK JE2E 7 K 7 days
A W R WHE A EY S
Qb B i R SR 1 _ STV i ‘ TRV
Method Number  Number JHiB%/% *ﬁl?ﬁ(;ly Number B %/ % %j,gé{?y Number J#HiE %/ % %;;’é(/uy
of of live Drop * 0 of live Drop * 0 of live Drop » 0
“deal R Effect S Effect o Effect
pre-dea mnsects rate insects rate msects rate
e e FL K U 2R
Deinsectization 118 102 13.5 12.8 100 15.2 8.2 98 16. 3 2.3
machine
{24 25 Pesticide 120 6 95.0 94. 9 0 100. 0 100. 0 0 100. 0 100. 0
CK 119 120 —0.8 — 128 —7.6 — 136 —14.3 —
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