2007 ,12(4) :95100
Journd of China Agriculturd Universty

CFD

1 1 2
(1. , 100083; 2. , 071000)
, CFD

. : (

7.42m/ 9 ; )
, 0.974;
, , 0.981
; CFD ; ; ;
S491 1007-4333(2007) 04-0095-06 A

S mulation and quantification on drift-reduction of double-foil shield

Wang Jun' , Qi Lijun*, Sun Xiaohua?
(1. College of Engneering, China Agricutura University , Beijing 100083, China; 2. Hebei Software Ingitute, Baoding 071000, China)

Abstract The anti-drift principle and drift-reduction rate of doublefoil shield spraying technology was studied in this
paper. In order to analyze the effect of nozzle setting position (horizontal distance, vertical distance) and spray angle,
the effect on drift rate of nozzle type, nozzle size and air velocity on drift rate, the velocity field and droplet trajectory
in and around double-fail shield were simulated under different conditions by using the CFD software. The simulated re-
sult showed that the anti- drift principles of the shield are: 1) high-speed downward airflow and low-speed horizontal air-
flow was formed under double ail shield (the maximal speed is 7.42m/s) ; and 2) air turbulence intensity behind the
shield was obviously weakened and a big area o negative horizontal and negative vertical velocity fields was formed.
Moreover, the regression result suggested that there was a high correlation relation among nozzle setting position,
spray angle and drift rate and the correlation numbers were 0. 974 and 0. 981 among air velocity, nozzle size, nozzle
type and drift rate. In aword, double-foil shield spraying technology could effectively reduce drift rate and increase de-
position rate.
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! (kgf m®) 1.225 ! (kgf m®) 998. 200
/cd 1006 /cd 4182
[ (W (m- K)) 2.42x10° ? [ (W/ (m- K)) 0.600
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Table 2 Smulation resultsof drift rate under
233102 different factors and status
Izigox 0+
1.80 x 10~
1.78 x 10
167 x 10 &
1.56 x 10~ N
144 x 107 S HV HxV B HxB vxB Hxvxe [ %
= .22 x 0': ‘\, {
Farx 10y & 1 11 1 1 1 1 1 39.90
958 x 1o 2 11 1 2 2 2 2 44.69
g — -
343 % 10° 3 12 2 1 1 2 2 45.13
3315 R AL m
(I)quo-* e 4 12 2 2 2 1 1 48.83
5 2 1 2 1 2 1 2 38.44
4 6 21 2 2 1 2 1 42.51
Fig.4 Dropletstrgectory under doublefoil
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’ Table 3 Anayzeof effect of H, V and® to P
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S f S F
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H 20.67 1 20.67 19. 59
mm(1 ) 1050 mm(2 ), Vv
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450 mm(1 ) 500 mm (2 ) 9 0 36.13 1 36.13 34.25
(1 ) 20°(2 ), ' ' '
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0.0005,
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Table 4 Standardization resultsof H V 6 and P 53
3 ' F
H -094-09 -094-09 09 09% 09 009% (F-015-110  F-03-110) LD (LD-
Vo-0.94-0.04 0.94 094 -0.94-0.94 0.9 0.4 015-110  LD-03-110) INJET
8 -0.94 094 -0.94 094 -094 094 -0.94 0.9 QINREZOLS INJETORN 300 kPa,
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Table 5 Drift rate under different nozzle type, nozzle sze and wind geed
/ (m/9
/ kPa / (L/ min)
2.0 3.0 4.0 5.0 6.0
F015110 300 0.66 15.17 22.64 31.08 39.87 48.96
F03-110 300 1.26 6.52 9.99 15. 48 21.13 30.03
LD-015110 300 0.66 7.37 11.31 17.73 25.79 35.02
LD-03-110 300 1.32 3.88 6.80 11.31 17.35 24.24
INJET015 300 0.66 2.05 3.56 5.65 9.28 15. 50
INJETO3 300 1.20 1.63 2.61 3.85 5.98 10. 09
P, %
- 3
1)

P=aS+bT+cR+d(RxS) +g(Rx T) +f : (

:P .S . T 'R 7.42 m/ 9 :

,a b cd g , f ,
, SPSS
: 2) ,
, R=0.974
3)
P=0.3005S-0.155T- 0.282R - , R =0.981

0.13(R%x S) +0.10(Rx T) - 1.36x10°* (6)
R =0.981,
0.000,
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