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Design and Experiment of 3WPZ — 4 Type Air-assisted Grape Sprayer

DONG Xiang' ZHANG Tie' YAN Mingde' YANG Xuejun' YAN Herong’® SUN Xing’
(1. Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China
2. Modern Agricultural Equipment Co. , Lid. , Beijing 100083, China)

Abstract; To reduce labor intensive, increase pesticides availability and decrease loss and other issues,
the 3WPZ — 4 type grape sprayer matching on model PT — 115 multifunctional self-propelled chassis was
developed, which contained the technology of ultrasonic target probe, flexibility discharge pipes air-
assisted precision spray and integrated control. The 3WPZ —4 type air-assisted grape sprayer with 1 600 L
tank can operate for four rows wine grape at the same time and the designed spray pressure was form
0.5 MPa to 1.0 MPa which adapted to 2.5 ~3.5 m wine grape row spacing. Four years wine grape
pesticides application test showed that the spray water volume of 3WPZ —4 type air-assisted grape sprayer
was from 37. 4 L/min to 78. 7 L/min, droplet median volume diameter was form 132. 1 pm to 251. 1 pm.
Without precision target system and no air-assisted, using 1.2 mm nozzle at 1. 0 MPa spray pressure, the
minimum pesticides deposition rate was 53. 24% , the maximum loss rate was 15.53% and drift rate was
31.23% at spray water volume of 801.2 L/hm”. With air-assisted, using 1.5 mm nozzle at 1.0 MPa
spray pressure, the maximum deposition rate was 71. 90% , and the minimum drift rate was 15. 68% at
spray water volume of 1 005. 4 L/hm’. Using 1.2 mm nozzle at 0. 5 MPa spray pressure with air-assisted
the minimum loss rate was 10. 77% at spray water volume of 408. 4 L/hm®. Without air-assisted , average
pesticides deposition rate was 58. 83% , average loss rate was 14.48% , and the average drift rate was
26.69% . With air-assisted, average pesticides deposition rate was 68.94% , average loss rate was

12.08% , and average drift rate was 18. 98% . With air-assisted, average pesticides deposition rate was
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increased by 17.2% , average loss rate was reduced by 16.56% , and average drift rate was lowered by

28.87% . When using precision target system, the average spray water volume error was 2. 90% , average

pesticides deposition rate was 65.76% , average loss rate was 13.40% , and average drift rate was

20. 84% .
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Tab.1 Parameters of model PT — 115 multifunctional

self-propelled chassis

2 At/ R
fLE D%/ kW 84
KB/ (remin =) 2400
9K 2h 7 = DU 3K /i 6 4 0]
I/ mm Bk 2 130/)5 % 2 280
i/ mm 2530

o Bt 15 B/ mm
A0 B/ (km-h~")

2 100 ~2 600
f$4:0 ~ 10, & $%.0 ~20

I /N ) 2 4% /mm 3950
AME R SF/(mm x mm x mm) 4000 x2 400 x3 800

H LG Tk kg 5250
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Tab.2 Parameters of 3WPZ — 4 air-assisted grape sprayer

ZH BfE/m X
W5 %5 AT R/ 1T 4
T A A AT B/ m 2.5~3.5
iR /L 800 x 2
o BUEEH/ (remin ') 540
PERR it/ (Lomin ™) 250
LiEz 2.0 AL
2 W/ (Lemin =) 3000
55 55 XU AL L
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k o/ A 48
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HE W5 % 1K J1/MPa 0.5~1.0
HME R SF/(mm x mm X mm) 4100 x 3 450 x 2 850
FEMLG T/ kg 1850
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Fig.3 Sketch of frame and air-assisted system
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Fig.4 Sketch of boom of air-assisted grape sprayer
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Fig.5 Air-assisted sprayer unit
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Fig.6 Air displacement diagram of air-assisted sprayer unit
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Fig.7 Diagram of liquid fluid system of grape sprayer
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Fig.9 Sketch of hydraulic system of air-assisted grape sprayer
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Fig. 10 Schematic diagrams of target located in grape canopy
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Tab.3 Results of single nozzle pesticide application rate

i wE RO
L B4 i %5 1k T i —
G PR3 VA ST LN AL e
mm MPa
(L-min~") Dyso/ pm
0.5 0.78 194.3
1.2
1.0 1.53 132.1
0.5 1.02 251. 1
1.5
1.0 1.64 223.8

SR T K B i 2 R 48 W5 55 PERE KRG T
RG0S, e TS A A P R ) X % 25 ML 4% 85 25 T
AT IR ST . IR W AL Ry 5.0 km/h,
I3 W 55 AL 1A 48 AN Sk X 4 47 4 25 e [7] B gk
P A, 43 BI4E A 1.2 1.5 mm ¥ L A% (1 153
W W5 55 143 ) 0.5 (1.0 MPa, il i T A3 4 B K
FTCHT B A 2 Bl Tl 3 4 R WS 25 LA b 2 B
5.0 km/h i 25 185 25 3 G045 L0055 i g0 45 41, ik
I s 57 843 1T B 25 4 Ol 408.4 ~ 1 .005.4 L/hm’,
P, A 1.2 mm BERE 855 ) 1.0 MPa 2R
i 25 B 4 801.2 L/hm”, 25 W UL B R I K
53.24% 30 KR A R R 15.53% , 3RS R B i
% 31.23% offi ] 1.5 mm WEME W E J7 1.0 MPa.
ARG B it 25 B 1005, 4 L/hm* | 25 30 00 B3R 5t
B0 71.90% |, FR R AL K 15.68% 5 {#i il 1.2 mm
T W55 %% 71 0.5 MPa, A XUk B, i 25 5
408. 4 L/hm” , 24 i 1 17 3 25 R A KN 10.77% 5 &
5 Bl AR 245 T B DT R 25 58. 83 % , 1 1 Ml T Ui
KA 14.48% , V- BB £ Ny 26.69% , 4 i B K
B 25 3807 TRl 68. 949% |, SF- 24 1l TH] U 2k R Ol
12.08% , V-3 %% 2 4 18. 98% , fifi FH #fi By K\ i 2}
WP UTBUR I & T 17. 2% |, F- 349 1 T 3 2R 2 PR AIG
T 16.56% , -3 BB K&K T 28.87% .

Sy IR o X R R SR R RE L S SRS R R
TR T 4 ] ol A o I 24 L 25 1 25 100 1R A T 50
I8 o RIS HLAE L BE 5. 0 km/h 58 fisf g 55
BLEAT 48 ATk X 4 47 4 2 e 7] e ik 47 1 25 1l
A 1.2 1.5 mm BFHFLAR M , 76 BRI 251
43 L R 2 R 400,700 .1 000 L/hm” K
HEXT 0 R G045 00 25 i 00 25 SR 3% 5 iR, IR
HHORS HE XTI R GRS T IR 22 2. 90% |, 251
DUBUR R 65.76% , F- ¥4 b [fif 3t 2 %k 13.40% , F-
H) AL %N 20. 84%
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Tab.4 Conditions of spraying operation
USS g 5% AR
Y 1/ *E*%KWFFETSF Ho T F- AL T AR %12?5 B B T AR SBA,  BUSA  W
. \Pa BRI AV NN it 25t/ TR/ AT 3t 2K 4/ % % /%
(pLeem™2) (pLeem~2)  (Lehm~2)  (L-hm~?) (L-hm~?)
0.5 To A%k 0.565 0.581 408. 4 242.95 58.1 59. 48 26.29 14.22
0.5 % 0. 625 0. 440 408. 4 268.75 44.0 65. 80 23.43 10. 77
-2 1.0 Jo K% 0.992 1. 244 801.2 426. 56 124. 4 53.24 31.23 15.53
1.0 ARk 1.276 1. 046 801.2 548. 68 104. 6 68. 49 18. 46 13. 06
0.5 Jo Rk 0.793 0. 845 534.1 340. 99 84.5 63. 84 20. 34 15. 82
0.5 A K%k 0. 864 0. 645 534. 1 371.52 64.5 69. 56 18.36 12.08
I 1.0 To K% 1.374 1.241 1005. 4 590. 82 124.1 58.77 28. 89 12. 34
1.0 A ik 1. 681 1. 249 1005.4 722. 83 124.9 71.90 15. 68 12.42
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Tab.5 Results of precision spray system pesticide application rate
L7 S S TATIE A o : ﬁﬁ%%% N
Ty *E*T’kﬂjrﬂﬂz SN TR S R 1K X AT ] — %{EELT AR S AT RE, BBE  MERE
. (L-hm-?) SN AN V4 m’iﬁiii B 24 4/ . UL/ T I 2K 1/ % % /%
(pLeem™®) (pleem™®)  (L-hm %) (L-hm~*)  (L-hm?)
400 0. 604 0. 488 414. 4 3.47 259.72 48.8 62.70 25.55 11.78
1.2 700 1. 044 0. 896 731.1 4.25 448.90 89.6 61.40 26.34 12.26
1 000 1.511 1. 040 988.9 1.12 649.73 104.0 65.70 23.78 10. 52
400 0. 649 0. 622 411.1 2.70 279.07 62.2 67.90 16.99 15.13
1.5 700 1. 140 1.123 720. 1 2.79 490. 20 112.3 68. 10 16.33 15. 60
1 000 1.651 1.562 1031.5 3.05 709. 93 156.2 68. 80 16. 03 15. 14
PR 53.24% , Muii i Kk R e KOy 15.53% , BAAS R B
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() EBERIEE S 0.5 ~1.0 MPa B, % 515
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5

4

1
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A5 RG% B it 25 5 1 005. 4 L/hm* | 25 9 0B R 5t
oA T1.90% ,RES B Al 15.68% ;i 1.2 mm
WS, W % Mk J) 0.5 MPa, f5 XU ik i), Jif 25 &
408. 4 L/hm” , 24 3 1 i 2% R i ik Ky 10.77% ;5 T¢
ity Bl RIS 245 T S T AR R Oy 58. 83 % , ~F- 24 b T ik
KA 14.48% | F- ¥ A o 26.69% , A i B
SR 24 Y BT R 2k 68, 94% |, S B M TR I Ok R
12, 08% ,F- ¥ RS 2k 18.98% , fifi FH 4l Bl XL
2 DU R = T 17. 2% |, F 35 3b 1fi 3 2k
REER T 16.56% , V¥ PR L EAL T 28.87% .
Ja BIORGE ME X B R G, 0 RS oE BB R 486 55
TR 2 2.90% , 25T BT 65.76% ,F
¥4 WO R R 13.40% , F BB R R
20.84% .
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