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Comparison of Spraying and Blowing patterns by Air-blast Sprayers for
Efficient Pesticide Spraying in High-Density Apple Orchards
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Abstract Various orchard sprayers and their characteristics were assessed to evaluate their suitability for use in rapidly
changing apple cultivation systems with high—density orchards. The assessment entailed the use of a spray patternator to
examine the spray pattern based on the shape and characteristics of various sprayers used in Korea. The chemical spray
type was evaluated at different rotational speeds (1,200 RPM, 1,500 RPM, and 2,000 RPM), and the sprayer with the radial
nozzle arrangement showed that the chemical liquid was concentrated in the lower part of the 1 m section compared to
the tower—type sprayer at all rotational speeds. A comparison of the nozzle pressure by sprayer type at constant rotational
speed revealed that most of the domestic sprayers produced high injection pressure, whereas the overseas sprayer delivered
the lowest injection pressure. The vertical distribution of the ejected spray differed according to the design of the blowing
structure of the sprayer. In conclusion, improvement of the nozzle placement in tower—type sprayers for high—density
apple orchard cultivation systems would seem to be an appropriate solution, but comprehensive research to analyze the
blowing and spraying pressure and actual field verification in high—density orchards would be necessary.
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Table. 1 Technical specifications of Vertical Patternator.
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ZF v A7) = ol A A& ACS-1000(Aseatech Co.,

Specifications

Height(m)

N° capture units
Distance among capture units(m)
Capture material
Min. capture height(m)
Max. capture height(m)

5.0

12

0.25
PLA Filament

0.85

4.8
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Fig. 1 Construction and design details of Vertical Patternator (upper) and overall view of vertical patternator (lower).
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Fig. 2 Construction and design details of Vertical Patternator cpature
(upper) and actual capture form (lower).

Table. 2 Technical specifications of sprayers tested.

Ltd., Korea), HSC-1000DW I (Hanseo Co., Ltd., Korea),
SS-ATOM I -600(Hansung t&i Co., Ltd., Korea), HA-
600WMS(Hanseo Co., Ltd., Korea)2} o]gg]o}o A
4% FUTURA P11 TGZ(Maschio Gaspardo S.p.A,
Italy)tHFig. 3).

ZH A 719] A9 ot ZtH(Table 2).

FUTURA P11 TGZE A|&Jgt =W WA7]= 7|24 o=
=579 (Axial, PAHY)Y & WiAE 7FA I Yo,
ATOM I -6007} HA-600WMSE &7 oA Efflgoz
Mzsltglot) o] W, ATOMI-6002 7]& vjA| ¥ =&
FHE ARESHA] AL BRlE =E iA1= A5G, HA-
600WMS= 573 2 WA AHEStE S
A A stdet. 3 g A& WA FF FH=
5% (Axial, BAG) &2 FUsHA LA 19y
FUTURA P11 TGZ+= =4 WAI7|ehk= €2 45 FHE
AA-5-1% (Tangential) &2 215}

&2 U T(RPM)0]| M2 WH7| E 2F U4 £F

% W IAHAFRPM)= =Y 2 ool 2% o] HA7]
A 7183 = ARtkdof A A 0 2 A= RPM &
7|& &a1ske] 1,200, 1,500, 2,000 RPM 3714] 2] RPMS.2
Astnh. EAF Al oFelZ3] 7)<} H*Zﬂﬂ A ARlE

F2 gAY BE wEE AT F 182 BRAGO,
ol e 1 B Y 5 @gml 2 otel, 4%

F 5= S5k

SO BT oA oz 7 Zxe| 3 E
%S A% 1 E 74 AolE 71ESA, & A
B B T S A 75 2 T ALteRelct
BAL gFge RPM & B8 A] 5A7] U S4EE A7|3e
7IEo® Aefstglon], F4-2 oFdzyrlo] F45A Kestrel

I SS-
Specifications ACS-1000 HSC-1000DWII ATOMIL-600 HA-600WMS FUTURA P11 TGZ
. 2012 2012
Production year 2011 2022 (modified 2021) (modified 2022) 2021
Tank capacity(L) 1,000 1,000 600 600 1,050
Fan type Axial Axial Axial Axial Tangential
L . . Tower Axial and Tower
Nozzle disposition Axial Axial (modified) (modified) Tower
Nozzle type 012,015 021.0 D-6 01.0,01.2 Teelet TXAS0 red
N° of nozzles 26 40 14 22 16
Max height(mm) 1,385 1,340 1,700 1,800 1,940
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Fig. 3 Air blast sprayers; A, ACS-1000, B, HSC-1000DWII, C, SS-ATOMII-600, D, HA-600WMS, E, FUTURA P11 TGZ.
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Fig. 5 Display of the spray volume vertically collected by the patternator according to different RPM of air blast sprayers; A, 1,200 RPM, B, 1,500
RPM C, 2,000 RPM.
*Unable to control RPM due to mechanical problems.
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Table. 3 Difference in total water volume(mL) and pressure(Mpa) of sprayer according to RPM.

Total water volume(mL) Pressure(Mpa)
RPM
HSC- FUTURA SS- HA- HSC- FUTURA SS- HA-
ACS-1000 1000DWII P11 TGZ ATOMII-600 600WMS ACS-1000 1000DWII P11 TGZ ATOMII-600 600WMS
1,200 1,540 1,280 635 520 - 1.8 2.0 1.0 1.1
1,500 1,395 1,230 665 740 660 2.0 2.2 1.3 1.6 1.7
2,000 1,355 1,215 795 805 900 22 3.0 1.8 22 2.1
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A ACS-1000

LEFT(u/s ') HEIGHT(m) RIGHT(mv/s ')

4.7-4.8
4.35-4.45

4.0-4.1
3.65-3.75

s[E 1.55-1.65

7| 1.2-1.3

7 0.85-0.95 E

s 7 o s 4 3 2 1 o o 1 2 3 + s o 7 =
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Fig.6 Display of vertical wind speed(1,200 RPM-A, B, C, D and 1,500 RPM-E) of air blast sprayers.
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Fig.7 Airblast sprayer actual prediction (%) according to the vertical patternator measurement results (upper : axial; lower : tower).
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