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Design and Experiment of V-shaped Orchard Anti-drift Spray
Device with Multi-airflow Cooperation
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Abstract; In order to improve the deposition in the target area of orchard wind-fed spray and reduce the
drift of fog drops between rows, a V-shaped anti-drift spray device with multi-airflow cooperation was
designed on the basis of conventional airflow assisted spray. CFD simulation was used to verify the anti-
flapping effect. The simulation results showed that the droplet deposition area of multi-airflow was more
concentrated than that of single air flow, and the droplet escape rate was reduced by 40.3% . The
feasibility of anti-drift and droplet uniformity test under multi-airflow and single airflow were carried out.
The results showed that the droplet drift rate, quality center distance and droplet deposition distribution
coefficient of variation were reduced by 29.2% , 25.2% and 30.2% compared with single airflow,
respectively. The wind speed in the V-shape wind field, the wind speed in the crosswind and the spray
pressure were taken as factors. Single-factor and three-factor and three-level fog droplet drift deposition
experiments were carried out in apple tree canopy. The influence law of multi-ariflow V-shaped wind field
on fog drop canopy deposition was analyzed. The results showed that when the crosswind speed was 3 m/s,
the deposition density and deposition amount of fog droplets under the synergistic action of multiple flows

were increased by 28.7% and 17.4% , and the drift amount was decreased by 21. 8% , respectively,
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compared with single ariflow. The three factors had significant influence on the droplet deposition

characteristics. The influence degree from large to small was the wind speed in V-shaped wind field, the

wind speed in crosswind, and spray pressure. The optimal model for predicting droplet deposition was

established by response surface. When the crosswind speed was 2 m/s, the spray pressure was 0.52

MPa, the wind speed was 21.8 m/s in the V-shaped wind field, the optimal value of fog droplet

deposition was 4. 81 pL/cm’.

with the prediction of fog droplet deposition model.

The result of field experiment was 4.72 wL/cm”, which was consistent

Key words: orchard; multi-airflow; anti-drift spray; droplet deposition; response surface
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Fig.9 Schematic of sampling point layout

7.5 ¢m,400 H)WCHERMB Z . LL 2.5 o/LFr i
VR 7 B ), U I A 3L G 723N BRI 43l
JERE T (B P 426 nm) P HL WO B, A N 5 )2
TR I BT TR T RS B Ao

V. (6)
RS
V.A
:H: V :103 XX
s =10

K V.——4& & i 3 i, wL

Vi— BB AR, mL

Ay — VR B O B

Ay — bR E W WOE

N——H7 15 B B W R A5

S——4 J& G P 16 B, em’

w— B T AU RS i, wl/em”

MR8 R ialse 5k, 2r kAT VOB X3 XL Al

M5 %5 Hs g B PR 2R (1 10) o 15 25 1y HLAH AT
DR 1 m/s, B XUXGE 3 m/s, B5%5 & /7 0.5 MPa,V
TR K 0 ~25 m/s [ 2. 5 m/s; VI I K
20 m/s, Wi % [k 7 0.4 ~0. 6 MPa [&] [F 0. 02 MPa,
BT 3 WHCEBIME

P10 % 30 L BUREHE I A 0
Fig. 10 Field test of droplet deposition characteristics
MR B A R I 45 2R, T el KUK VB X3
AT K W55 %5 Fe ) 22 PR3, 0 i 2% TR 3R 0 ed )2 2%
T UL AR 3 A1 1 58 B2 M R o

4 HERE5SW

4.1 IS H
HE 3. 2. 1 W Rl it s —R R 5 2K R

RIS 25 1l , Wi 4 45 1A N TR (A RR o s & A
Origin 1325 VLB A A P& 11 /R o

P LD B 2 A G 55 DL RRK P 43 A
Fig. 11

Horizontal distribution of droplet deposition
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