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Target Interactions
and Deposition













* Pneumatic atomizing ~ 207 kPa

» Spray droplet spectrum ~ 30 um VMD

« Embedded induction electrode ~ 1.6 MV/m @ 1 kV
« Conductive spray liquids ~ 10-'-10* ohm+m

« Charge-to-mass performance ~ 10 uC/kg+ V
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LIQUID DIELECTRIC CONSTANT K = 80 UL IR LA ) LRI
V.= 1.9 kV
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Microbial 'f

Insecticide
(1ohm m)

(102 ohm m)

SPRAY CLOUD CURRENT, (-u«A)

CURRENT TO INDUCTION ELECTRODE, (x«A)

oI
o

[2]
o
w
el
-
=
<
[
w
<
(=]
(&)
[}
=
[
14
L
L
w
=
<
o
|
I
Ll
o
(1 4
<
=
(&

—p < 4.5x1(i5 ohmim—l I
I | |

102 |0 |0 l05 |0 |JL_Lnlnl_l-a"f"T-u.‘rulll||1|Il||||

= [ 2
© = SPRAY LIQUID RESISTIVITY, (ohm m) GHARGING VOLTAGE, (+kV)




K =80
p = [niqi(ua + l’l'c)]-1
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Bacillus subtilis
Liquid Flowrate = 76 mL/min
Atom. Air Press. = 207 kPa
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MAXIMUM SPRAY CLOUD CURRENT, (-uA)
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SPRAY LIQUID RESISTIVITY, (ohm m)

SPRAY CLOUD CURRENT, (- pA)
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APPLIED ELECTRODE VOLTAGE, (kV)
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DROPLET CHARGE - TO - MASS, (Coulombs kg )

Rayleigh Limits:
For 72 mN/m
For 20 mN/m ‘
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500-1500 ms spray event

Displacement
Current

_ Displacement
Current
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Stationary
HVDC Electrode

Potted Cotton Piant
on lgotation Stand

Charge-Transfer Dual -Channel
Electrometer Oscilloscope
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SOIL MATRIC POTENTIAL (“*“'¢%4¢)
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Metal Sphere Target
7.6cm Dia.

Variable R Leakage
Resistance to Earth

Parallel Plate Capacitor
30cm Dia.x L27¢cm Gap

Floor Line
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Recessed Fieldmeter Probe

—To Monroe Fieldmeter
and Oscillograph

Vy=q/C
V =V, etRC
Unimpeded Deposition for
1=RC<0.1s




Spraying Event = 500 ms using 700 (For Target C = 120pF)
-4 mC/kg charge-to-mass spray. soot\/\\
Sett=500ms/5=0.1s=RC. .

For C = 120 pF, Target R-Value [ ,/O
Must Obey R < 8x10%8ohms.
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TARGET PEAK VOLTAGE ATTAINED, (-kV)
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Uncharged Spra
Deposit?on Le':\’/ely—/’ /
/
1

TRACER DEPOSITION DENSITY, (ng/cm®)

/ ‘R = 8x108 ohm
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TARGET LEAKAGE RESISTANCE, (ohms)




Uncharged Spray

Charged Spray
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(Within Target Surface)
Image Charge
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ELECTRIC FIELD REDIRECTION BY SURFACE
PRE-CHARGE CAPTURED ON DIELECTRIC FILM

Film Pre-charge Spray Deposition (ng tracer/cm<)
(-4Cim 2) Lower Hemisphere  Dielectric Film

15 rig 72
0 137 X

uncharged spray 45 116

Note - Spray charged to -4 mC/kg
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DISLODGEABLE CAPTAN RESIDUE

Conventional 2 b, a.i. vs. Electrostatic 1 Ib. a.i.
00 gal/acre) (8.5 gal/acre)

Qe
65 days (Conv.)
.B1 days (Electro.)
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Ave. 2.1-Fold Electrodeposition Benefit

REAR SHOULDER WAISTLHE OUTER THIGH

TARGET LOCATION ON HUMAN BODY

OUTER. CALF

4 _Charged Spray

4 Uncharged Spray




s subtilis per stigma (x1

Bacterial Spray for
Plant Disease Control
ES Dep.=4.5X Conwv.

Hydraulic ES-uncharged ES-charged

SIMPLIFIED POLLEN-TRANSFER PROCESS

-
Dehiscent -~

Amll‘ 7~

Type Flowers

* Monoecious

* Dioecious

* Sel-incompatible

Pistillate Flower

Staminate Flower
(male) (female)

Spraying a banana crown
for disease control
Uncharged Spray

Charged Spray
ncharged Spra




ES Dep.= 4.5X Conv
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Hydraulic ES-uncharged ES-charged

-
()]

-
o

[¢;]

1/8th Rate Electrostatic
/ = Full-rate Conv.—\l
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CFU of Bacillus subtilis per stigma (><104)
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Relative rate of Serenade (%)



















