wpasils
1539 kisy

25

229-242

/1387 /1 18 /

*1

86/9/24:

E-mail:Bouck58@yahoo.com

23 7

042



/11 18 |/ 230
1387

Design and Development of a Greenhouse Electrostatic Sprayer and Evaluation

of the Droplets Charging
B Mostafayi Meinagh'”, B Ghobadian? and MR Jahan Nema®

'"MSc, Dept of Agricultural Machinery, Tarbiat Modarres University, Tehran, Iran
2Dept of Agricultural Machinery, Tarbiat Modarres University, Tehran, Iran
3Ministry of Jahad-K eshavarzi, Engineering Ingtitute, Tehran, Iran
*Corresponding author: E-mail:Bouck58@yahoo.com

Abstract

Electrostatic spraying is the method that is noted for improving the spraying efficiency and droplet
deposition on plant. The merit of this method is related to-the generation of dynamic attraction
between the charged pesticide droplets and plant which abtains plant periphera coating ability
against usual spraying methods. In this research design and evaluation of an electrostatic sprayer
was described. In this sprayer, electric charging of ‘dropletsis performed through the induction
method. Atomization of nozzle flow is accomplished by ultrasonic method and the generated
droplets buoyancy and guiding them is achieved by airflow of afan. To evaluate voltage effect, air
speed and liquid flow rate on quantity of droplet-charging, the tests were conducted in a closed
environment. The results showed the positive effect of inductive voltage on charged droplets
creation. Increasing of fan speed improves the droplet charging by increasing of passed air flow
rate. However, because of wetting phenomenon, increasing of spray flow rate has a negative role
during charging process. The.maximum charging is occurred at 25 ml/min flow rate, voltage of 7
kV and air flow speed of 23 m/s and the resulting current is about 0.42 PA.

Key Words: Charged droplets, Electrostatic sprayer, Ultrasonic nozzle

1940

(2005

(2001 )



231

(1384 )

(2001 )

(2000 1992 1991

Ultrasonic






0/5 15

(1379

[4]

-0 -6 8 [1]

d; do

Al 7020

(1989 )

c
,1:7 [2]

HAWE ke awam-0 1






2
|n{ p2_1+(p_1)]|nq
~1-(p-1
e (9
\/p+1 2q-1)
[10]
2
In[ p —1+(p—1)} g
_ \WpP-1-(p-1)
o=
==
q
40
80 50
12
15000
9 )
1
VX
)
(1362
Vi 048 [11]
Vo 024X 4145
dy
VO
PVC

(3]

[6]

[7]
[8]



11 18 / 236
1387
3500000
-1
14050 13200 12100 11350 10300 9300 | ( )
23 21/6 20/2 17 14/9 14 ( )
-2
171 2] (M) 1
513 x 10° [2] () 2
36,74 [4] (k) 3
- 0,663 91  (a) 4
- 0,381 [10]  (7g) 5
Ra - Ri=7 (6] (d) 6
- 17=15=0381 (6] (77) 7
Emax:Ebd:].S/ZG [6] (Emax) 8
4,56 [6] (Vo) 9
30x40 e’
1 1
2 Digital Multimeter SC-
7403
11
(10 )
11
15-3 lcm As

lcm x













1 18 /

240
1387

11

@z )

11

1991 )
(2005
13

1991 1985 )
(2005

3x10°

11

11



241

51
25 (
3 15
( 7 55 3
( 40 )
(drift)
12 11
(
7 5315
62 60 55 38 25

13 . 13
25
7 5315
20
( )
53 15
62 60 55 38
a4 )

(1992)

11

25






243

() 1379
() 1362
1373
1384

Berger LH, Ericson E and Levin C, 1985. Ultrasonic liquid atomizer particularly for high
volume flow rates. United States Patent 4: 541,564.

Cooper SC and Law SE, 2000. Novel applications for electrostatic spraying technology,
Proceedings of 28" Annua Conference of Electrostatics Soc. of America: 23-32. St.
Catherines, Ontario. ISBN No. 1-885540-12-4.

Dante T and Gupta CP, 1991. Deposition studies of an electrostatic spraying disk sprayer. Trans
of ASAE 34, 5: 1927-1934.

Gupta CP, Singh G, Muhaemin M and Dante ET, 1992." Field performance of a hand-held
electrostatic spinning- disk sprayer. Trans of ASAE 35, 6..1753- 1759.

Jahannama MR, Watkins AP and Yule AJ, 2005. Electrostatic effects on agricultura air-
atomized sprays and deposition. Part |: An Experimental Study. J of Atomization and Sprays
15: 603-628.

Law SE, 2001. Agricultural electrostatic spray application: A review of significant research and
development during the 20™ century. J of Electrostatics 51-52: 25-42.

Lefebvre H, 1989. Atomization and sprays.-Hemisphere Publishing Corporation. Printed in the
United States of America.

Rajan R and Pandit AB, 2001. Correlation to predict droplet size in ultrasonic atomization.
Ultrasonics 39: 235-255.

Marchant JA, 1985. An electrostatic spinning disk atomizer. Trans of ASAE 28, 2: 386-392.

Matthews GA, 1992. Pesticide application methods, 2" Ed., Longman Singapore Publishers
(Pte) Ltd.



