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Abstract

A 3-D multiphase computational fluid dynamics model was used to study the coupling interaction of
the natural wind, the air curtain and discrete droplets in the boom sprayer application and analyze the
characteristics of air-assisted spray condition parameters on the boom spraying drift. The analytic results
showed that increased outlet velocity of the air-assisted flow stressed droplet movement to target and then
decreased the droplet deposition rate. Small nozzle flow rate implicated obvious loss trend of droplet drift.
However, when the nozzle flow was excessive, the anti-drift loss of capacity of droplets decreased

significantly. Air-assisted blowing angle had no significant impact on the drift reduction.
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Fig.1 Geometric model of discrete-phase simulation
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Tab.1 Design of flat fan spray model parameters
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Tab.2 Uniform design of CFD simulation of multi-state data set
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1 4.5 0.024 1 0 8 100 0

2 4.5 0.0213 20 6 73.07 1. 10
3 3.5 0.024 1 0 10 29. 63 1.37
4 3.5 0.027 4 20 6 74.93 0.74
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Fig.3  Droplet distribution
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Fig.4 Contours of velocity field in the z =0 plane

with discrete phase and natural wind
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Fig.5 Contours of velocity field in the x =2 m plane added

discrete phase and natural wind
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Fig. 6  Comparison of droplet drifting loss

under two natural wind speeds

Xt T TR T 55, 23 A) (151 5 A I W DR 13, W I 25
PR 553 RUSE B T W A IR g o AR I 25 4k
PR Wt I B A U Bl R B A PR, M
WA WS Y ) 98 ORI T 52 25 0 e Bl i 2 o T R
HARB/MYFETH . BN R BT 10 25 i UK S 1
FEBOR R BAR S AU o A 12 AT S 1 23 BT 445
RE ARAT—Fhii & T HA 2PN (E T),
SR, 25 B /NI, 55 3 B RS /N e e de ol W
o Hiy 0.024 1 ke/s i, 55 B9 RS B 12 B
B AR DTIUR I BE T, WK R L RE R AR 2]
3% o BRI Ui dat ik — A B, Wt W G H ) 55 i A B
TR AR TR BE ) S R A

w1 3 A R LA B, R O AT AR A
i 1 B Sb Re  AE — AIRE  Bh IX, 2 A 2R A
5 Sy i S (8 A9 9 RS2 B IR 3 3l X0 25 i
SR 1) I A RO 55 o 2 Al Bl XU TR R 8 W 5 5 7 1)
[ [ SR DR b XL g A ARk — A 8 B2 I il B 0 25
TAES B R KCEAT 07 ) by 2 —A 5 A R RKTr



I X3 A AU B T 55 00 2 B0k 55 ik SRS AR Y 5 TR 71

100 r - v [ ]
90 1
80 - .
< 70F * -
71\_ 60
%< 50
s 40 L
30+ v
20+ -
10+ M
*
0 L . . hd ) L ) L . ,
0.020 0.022 0.024 0.026 0.028 0.030
AtEkges™

B 73 Rl K T R 250 UK & LA
Fig.7 Comparison of droplet drifting flow loss

under three volumes of flow
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Fig.8 Comparison of droplet spray drifting loss at

different outlet air-flow angles
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Fig.9 Effects of droplet spray drifting loss at

different inlet air-flow speeds
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