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Experiment on Retention of Spray Liquid on Cucumber Leaves

Lu Jun Jia Weidong Qiu Baijing Li Pingping
(Key Laboratory of Modern Agriculiural Equipment and Technology, Minisiry of Education & Jiangsu Province,
Jiangsu University, Zhenjiang 212013, China)

Abstract

With the aim to study the point of run-off and the maximum retention of spray liquid on cucumber
leaves in greenhouse, the spraying experiment was performed with various charged voltage and spray
volume. Taking the barbette model pressure atomization axial-flow air-carried high-voltage electrostatic
spraying system as the experiment platform, the retention volume on cucumber leaves surface was
measured by micro-weighing method. The factors on the retention volume were analyzed based on basic
theory of Young’ s equation, including spray distance, droplet contact angle and spray volume. The
results show that with the increasing distance, point of run-off and maximum retention rises firstly and
then declines; the contact angle 6, adhesion force 8, adhesion work W, critical surface tension vy, is
85.07°, 6. 17 mN/m, 77.97 mJ/m’, 61.23 mN/m, respectively; the retention volume reaches the peak
in spray volume range from 1. 26 kL/hm® to 3. 36 kL/hm’ , and then reduces and gradually stabilizes with
the increasing spray volume.
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Fig.1 Barbette model pressure atomization axial-flow

air-carried high-voltage electrostatic spraying system
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Fig.2 Block diagram of axial-flow air-carried
high-voltage electrostatic spray system
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Tab.1 Parameters and specifications of spray system
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Fig.3  Distribution of leaves target in target district
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Fig.4 Distribution of point of run-off of drops

on cucumber leaves

AN [ W T 25 AT e R S i B A B P e Y A2 Ak
WS Fros o dr B AR, 8T i e R B E Ry
it B b 1] BRES Y 3G, Se g K S W, i K E
(7.72 p,L/cmz) HIAE R Bt sk 125 em 4b, X F3E



5 4 3]

Rl 25 2%« I W858 24 045 B A i 4 63

S DR N A B B Sk B AL S5 R AR /0N B A I 25
P ) K, 5 3 A £ 95 S L A KO TG 3 25
IRES NS ST RGN RS AU SR W ANy
F14 B2 i 5 LR o3 A 249 23 W o T R e 8 HC A A HE
b b B i AN e i D0 R BE RS O 125 em
b HY B R AR E By B R B B O 375 em AR Ry 1.37
o N AL S B G Sk ] — o7 AR B g K RRUE
FrE 22 AR . IR il Tt L S o L 5 T
TEHL 3 7 VR T DR 6 ) #E 0 , AT 5 = T %5 i
(19 i o 25 L T 25 A A AR [R) PR A e ) 7 AR
BRI R I, A2 28 (6] (19 32 3 i A v R HE e 0 22
OB, BT DA SR AR i R S B T R B [ DR
RAEFFE BN Z ., BN 125 cm B 40 kV i
i By e KR RE 1 B R AN I A TR IRF ) 1. 56 A

—_—— 0

. —=— 10KV
PR ——20kV
S ——30kV
a7 —*—40kV
2

i 6
q,
K
o 3 I I I I | I |

75 125 175 225 275 325 375

9]
W

BR S /cm
BS R IRHFEFBIE F b A B 5 A
Fig.5 Distribution of maximum retention of drops

on cucumber leaves
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Fig.6  Parameters of drops on cucumber leaf surface
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