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Charging Characteristics of Droplets Ejected from
an Electrified Airless Nozzle
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In electrostatic spraying of pesticide to plants, it is important to charge droplets effectively.
The airless nozzle, whose feeding rate of droplets was 2 g/s under the pressure of 2.4 MPa,
was electrified up to 50 kV to produce charged droplets. Mean diameters of the droplets range
from 20 to 50 pm and increases toward the outside of the shower. The charged droplets were
collected into the suction-type Faraday cage with which the charge-quantity was measured.
The charge-to-mass ratio of the droplets increases in proportional to the applied voltage to the
nozzle. The maximum value was 1.2 mC/kg at the center of the shower. In order to simulate
motion of charged droplets near plants, a grounded disc electrode was installed in a shower.
The movement of charged droplets near the electrode was observed. From the deposit pattern
of droplets on the backside of the electrode, the behavior of the charged droplets was clearly

manifested.

1. ¥ 2 B &

W IEOMESAG T, HEEROB EXERC X
DIE 5 O C, WIEOLR & HEIRBLSEAT > 2T 4
DOEEER BB, = v FEEO X 5 AR LREY 1
d U Ze A B IR CHE IR LA L, BENERTEE
LHLEEO X 5 CIHEIER ST & FCHEIED
B L TITEESEN KR B 7 502, N E S
BlAERTsbos LT, HiEy 7, BIET 4 A70
XS EOLHEFET AHE, Wk Ay, =T VA
AN, =T ALV ED LI AhBEEEE
HEgsHERH%.

EECEEY » FREET 2 7 2R 5T
v, FhEGERET S E0EST, BONmAT
VRS DS, EVCHENEYET AT
BERT LI ENTES., HECRNEREY » 71T
I AR LS ERE WERE v — ) —RAE TR
WD ENTED D LETEPDTHED. ThbOJik
ELT ORdEES » 75 4 2 7 ORBIT R

F—Tm k1 mT VA AN, BEHE, WEEA, B
o, HREWE

* Pk TR B TR (992 SRRk 4-3-16)
Department of Electrical and Information En-
gineering, Faculty of Engineering, Yamagata
University, 4-3-16, Jonan, Yonezawa, 992 Japan

R RO S8 50N THSD. TORLIEEH
BICULE I CIAE X ¥ 5 RS E D ETH S,

chie LT, EEEmony s AvkERT 554,
ko= oo#EHEYRHICHEAT S LN TES.
) AN CHESBEEEYEET A L, MIOWRELL
W NEESREEE s EHEbh, TOfBREL
<, BEL » ALOROEES R, BARHES
Frhic s, F0 x> hEHEOBEB~OMELZ L
FBto, WEREOWIHIEE O T 2 AV CEEEH
TEMAI D AT ediRA Law b X - TEEHIC R~
BRTLAE®, L L, WHOEGEHELLEE List
Lo AT, AL ) b IMER=T VA2 AN
LT 5.

Fa3B T OESE, BEINMEETRML=T v
2 ) AAEEY, WERREOERFEC OV THRNZT
ST EELD, an FEEYAVCCREEHES® 5 7
oL, /) AVEHCERELHMN Lics v S HERO
HEBATET S C L2 b, WHCHHT 5BCFET
T X - CHNEIE & B HE L, LToRBTA+
+ Zof A EE L IR AR & R R R T 5.
2w FEEEGREOBET S 1 4 v HE, WERH,
SRR AR AT 575, HEBEI/NSWOD, —TJ5, FH
WEEG S, AN BT B TCIRS, 2 AV
T b O EBER T 5 EEHEE T, AR




HWE=7 VA2 Xk BT 5 REOH B GRL - BY)

2-cycle engine pump
<

|
E 741
£ :
s /N
& 711111
WEERARRY
/'-(————->I|l

Suction type
Faraday cage

Suction
A Pump
K1 SRR oKX

Fig. 1 Schematic diagram of the experimental
apparatus.
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Fig. 2 An airless nozzle used.
(a) Cross section, (b) Spraying of droplets
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Fig. 3 Charged droplets ejected from the electrified
airless nozzle.
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Fig. 4 Droplet current and the amount of the
droplets collected in a tray.
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Fig. 5 The mean charge-to-mass ratio of the
droplets collected in a tray.
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Fig. 6 The distribution of the charge-to-mass ratio
of droplets in a shower.
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Fig. 8 Disk electrode for deposit test of charged
droplets.
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Fig. 9 Movement of charged droplets near a grounded disk electrode.
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Fig. 10 Deposition of charged droplet at the under surface of the grounded disk electrode.
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