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Experiment of Shield Effects on Spray Breadth
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College of Engineering,South China Agricultural University, Guangzhou 510642, China;
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Abstract: The method of introducing shields had been testified to be economical and efficient in reducing
the droplet drift caused by wind in the process of pesticide spraying. Six different kinds of mechanical
spray shields were designed and tested in this study. Spraying experiments using nozzle 320 and nozzle
200 at speeds of 1.21, 1.91, 2.60, 3. 30 and 4. 00 km/h were carried out in a tightly sealed lab to test
the effectiveness of the foils. The average spray breadth centre and droplets uniformity using each shield
and without shield were lested. The results indicated that on the average, the spray breadth of nozzle 320
increased 2. 60% ~ 22.29% when using shield #5 compared with using other shields and not using
shield, while the average increase for fiozzle 200 was 2. 16% ~32.71%.
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Fig.5 Sketch of spray breadth measurement
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Tab.1 The calibration experiment's data of frequency converter output frequency and nozzle sport speed

. 320 Wk

1 H item 1

3 4 5 6 7 8 9 10

AR 32544 B 2R iransducer output frequency/Hz 30
5 Sk #% Zh B [6] nozzle move time/s
% 3L %% 5 B B nozzle move speed/(km - h™")

50 60 70 80 90 100 110 120

6.015 4.492 3.587 2.998 2.578 2.266 2.037 1.842 1.751 1.576
1.125 1.507 1.887 2.258 2.625 2.987 3.323 3.674 3.865 4.294

3R 1 WA, A5 5884 D 4R S 7E 30 ~ 120 Hz [g]
Al BB S EETE 1.1 ~4.3 km/h [ 754k, 1877
AR AR AT R R S B SRR AT, X
AR FAE AT [T AL 38, — o [ H
F2Y=0.0349 X +0.139 6; AL EZH(R) =
0.9972. B R>0,|R| =141, AR NIEME, L
PR 4.

ATFFT N By X B i & e K R B BB #5, 4T
F S AL 5 W Sk B 3l B 22 (AL Am g X 0 A 0 783K
. 5RFRY]. B X E T B AR LN AR E G5 R R £
W, EEARILFEREN. AR, 28%A
s R E RS E B Y =0.034 9X +0. 139 6 [@T %

R 2RI RE.

TR REBARZS T M Xt B 32 AR B B9 B2 1 i 0
Hr ABFFTBEFE X B A 0. 34 0. 51.1. 21.,1.91.2. 60,
3.30 #14.00 km/h 7 ML ME LXK, HE
BRI BESEER AT X b, A4 Z2 3 JL R LY Bl R
M T REX B IR E KRl o, T E
BB E AR EZ N, S ET 5 M E R
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Tab.2 The frequency converter output frequency corre-

spond the required nozzle move speed in experi-

ment 320 M3k
BB HRE nozde 121 191 260 330 400
moving speed/ ( km - h™)
A A8 o B

30.670 50.728 70.499 90.556 110.613
transducer output frequency/Hz

2.2 A[EIRA IR i) B 7o B B X W B I R

BT ST 2 Fhmt Sk A [ 4% s 3 BE T B 2 0 iR
FULRENRANER 3 BrR. B3R 3 50, AN R By KU %t
320 B BE T DA R AR, BiRES B
P PO HOEAR AR 2. 60% ~22.29% , BiiE
LB RN 10.95% AT B RE#6. B XU E#3
RN AR S R EON 2. 87% , H 2 WSk M AR
LB WAz /]

£3 BABIEENBETFHEETOCEENNERSRY

Tab.3 The coefficient of variation of spray average spray breadth centre under different nozzle move speed

AR BhE T 85 B8 .0/ mm A5 R
BE3k nozzle B AE shield spray breadth centre at nozzle different moving speed variance
1.21 km/h 1.91km/h 2.60km/h  3.30 km’k  4.00 km’h  coefficient/%
320 #1 476.19 505. 62 514.43 469.28 474.73 4.19
# 464.06 509.92 525.66 513.70 582.83 8.20
#3 574.72 516.68 531.21 548.51 566. 81 4.14
#4 482.63 501.05 535.46 550.14 557.11 6.13
#5 483.80 543.99 618.68 600.09 638.85 10.95
#6 480. 30 498. 46 528.85 604.23 608.48 10.93
JoBi 2 unshielded  388.31 410.82 421.53 406.55 453.09 5.75
Dy/ % 2.60 11.61 22.29 18.35 19.59
200 #1 487.43 500. 85 491.21 477.96 407. 60 7.92
#2 498.15 530.76 569.89 560.39 585.57 6.32
#3 501.89 508.77 508.13 525.93 537.69 2.87
#4 406.92 442.46 420.53 458.45 509.26 8.89
#5 475.44 532.22 544.35 587.16 664.52 12.56
#6 475.12 546.22 544.16 534.10 494.04 6.21
Jol M2 unshielded 438.74 421.93 438.39 498.32 506.73 8.42
D/ % 2.16 9.17 11.19 15.85 32.71

AR REXT 200 B 3k VLI i o0 A AR AR
M. BF R4S MR R 2.16% ~
32.71% ,BEMEAS ST R BN 12. 56% , HoS2 05k ok A
LI RAR B K. B R #3 50 F 9 BUE B
N, B AE R RN 2. 87% , HLAE WSk ik BE AR AL,
(MR /N (F23).

AT, B R B B R SR B 47, B 2 3 oh D 1T
LI, REZE WS Sk A Shos BE M3 in , B XL 45 /e
.
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Sy 3R 320 WSk A0 200 MEsk, Pe ST K B B
HEH1.21.1.91.2.60.3. 30 F14.00 km’h 5 ME,
TEF 6 Ry RCELRTE B X2 4T W5 0 7 1 R, 4
WARBCELBEEET , AR R B RSN, 55
VORI B, IR R R BN TEE. A FE A&
PRk S 8 50 0, AR 0 B AR ISR B (R AR MEE 22,
ZERLF 4.5, fid 4.5 ATE, T 320 Mk A sk

B 1. 21 km/h Z546E] 4. 00 ko/h, By K, B 44
RIS R RECFHE N 0. 50, B R R Y
{E 7GR BT MER A58 A fo /D 5 8 200 BESk A, Bl
W #47E 5 R BCFHIE 0. 53, B R RPYER
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Tab.4 The coefficient of variation of droplet deposition u-
niformity under different nozzle move speed of moz-
zle 320

ARBHARE FERER

W
g variance coefficient al nozzle different moving speed/%

L0kt (9wh 2.60kh 3.90kwvh 40kwh FH aveng

il 08 080 0% 08 04 0.56
n 0% 0% 04 04 0.4 0.5l
B 0 0% 0% 0% 05 0.58
# 055 055 04 09 04 0.50
# 09 0% 0% 0 0§ 0.54
# Lo 0% 0% 0% 055 0.5

EHRE idielded 0,52 0.47 0.4 0.3 0.3% 0.43
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Tab.5 The coefficient of variation of droplet deposition u-

niformity under different mozzle move speed of noz-

zle 200
- FRRSBARE FAREN
g variance coefficient a1 nozle different moving speed/%
Ik L9h 20mh 30koh 400koh FHE e
#l 0.68 0.68 0.67 0.9 0.5 0.64
0 0.65 0.5 0.54 0.4 0.5 0.5
# 0.68 0.66 0.63 0.5 0.55 0.62
# 0.58 0.5 0.61 0.4 0.43 0.5
# 0.65 0.69 0.64 0.58 0.57 0.6
# 0.67 0.64 0.65 0.65 0.62 0.65

FoBiRE unsbielded 0.6 0.55 0.47 0.50 0.4 0.53
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