gl TR il
Transactions of the Chinese Society of Agricultura Engineering

ERE FMW
40 2016 4F 9H

Vol.32 No.17
Sep. 2016

NRITE NBE AN E SHI KR R Z IR 2RI
MR LER, a4 BERY. £ F Y AERS

(1. RN KFETREZRE, | 510642; 2. | AR A M TR AT F O, TN 510642;
3. WEEEFFL AR AE, Kb 410006)

W E: A TYIBNRENE TS B S KRR Z R A, FELEE AR TS BT R T AR EAE
v B KGR R TR A A (RS2 . %3858 DL HY-B-10L %Y i 3 e 5h 76 AW LIS AL 31 8 7 R 48 UB351 2 Hil/E b
U, CURESEON S%MIIFLL 2R KA AR A KT FImE AR O, DLEMS AL B 4K 44 DepositScan K 43 #ir $E [X AN
XM EH TS EE R EROTTROMAEE R, 458R0: 3 kBT R ERITR M mRASEL, B ITmEEN T
A7 IR P XS X P R AR 55 L PP IR B B2, SR MR AR EE . 3 iR P X S M &
W = I TR, BRI S )0h 2,380, 1.905. 1.156 ul/cm?, R4 HE T4y )y 0,198, 0.159.
0.064 ullom?; fE/ENLEFE N 1.92 m I iy A vk fedk, FARL X () B0 B i, o~ 0.174 ullom?s H 4%,
%1 2 RME EREX A M E VU E I E 2 TEE E R RIS =4k W L ERyIURE, 3RS, $£—.
2 RN L E WA BENTHES IS TS 3 4 REW LEHIHUSEN 184.27%. 53.51%. 72.31%; HH T4
RIZRE, AEMTZR R AR 1) 55 DUR B A RS PR B 3 K TR 2k b X R ) S5 i o AR s AR B s LA Sl T %AT
SRR, AREEIX LR T XA 3 A E WM RE LM EMERE K TE 1. 24ZWREN LNERERE. ZERE
UMb A TR 7S 1 AR 2 H T A Wit 25 DR 0 A 45 RS, RS IR 2 7 T HE 1 % SR e e, 259
AW PR BUE SR AE T EEMTR SR
EHA: RE; AU HEd; RAAAG FE; AR
doi: 10.11975/j.issn.1002-6819.2016.17.006

FEDES: S252 XHkRERS: A

MREE(E, ZEW, FHTF, BEE, € F, WEBER. NEXAEANBEESEXFIKGEEEZHITR SRR ]
KA TSR, 2016, 32(17) : 40—46. doi: 10.11975/j.issn.1002-6819.2016.17.006 http://www.tcsae.org

Chen Shengde, Lan Yubin, Li Jiyu, Zhou Zhiyan, Jin Ji, Liu Aimin. Effect of spray parameters of small unmanned helicopter on
distribution regularity of droplet deposition in hybrid rice canopy[J]. Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2016, 32(17): 40 — 46. (in Chinese with English abstract) doi :

10.11975/j.issn.1002-6819.2016.17.006 http://www.tcsae.org

XEHS: 1002-6819(2016)-17-0040-07

F1 325 224 3 N VOt % S R R R BOR R R, X die

0 3 &

T KFEIHET R, FF¥R T A AR B3 7 1 E s
1%, MR 13 AL N DR i B 4% T BRI, %
K KA | A AR U Sy 2 S8 K R ) AP R R e 3 1 v e 1k
FIER o« FEA A KRG HIFP Pt FE b, BrEALR: B aE
FEAE AL G B AR Bk 45 1) RO REL AR S A8 R I s o, 3
e 3 SR P 7 S it 1 25 2 5 A R T R A e R
WREIAAI, RN ERD, BaRRaE ), R
FEZ . BRI RS MO E, RR s 10%id
AR E] 300613, R, RS KREZARE, AR KR

WA E . 2015-11-22 &1 H¥l: 2016-06-26

BEEIH : E BRI 2 H AR S S = @ 1 (2015B050501009), )
REARRIEES A BHHIEDH (2015A030313420)

PEF I BRESEE, B (3O, Wik, fE4, FEAFRIM AW AR
WEFE o T RAT MR IX A m Aol K5 TREEBE, 510642,

Email: 1163145190@qg.com

KIBEER: ZEMW, B (B0, HF, #d2, PER RS2SR
PO SR EAT, FEMNIREAELNNTE TR [ ARET N TRKI X 4
AR K2 TR %0, 510642, Email: ylan@scau.edu.cn. ' [E Rk T 22 2x
R4 h (E041200725S)

A aE SR BT+ R R .

It 55 2% A8 KRG il o T AR PRI G K, - o] SRR A
A 7 70 PR BRI AT Rt RS AT 3l 5% 19 ) AL
FAT, o A R it s oG B 3 N gt s LA
WA WS s Ho, AR ge N Tty AR ST
SRR RERAG. B, T2 SOKRE 2RI U
— BRI B IE N, R AN REAS BRI R A A SR
M TRT LRI it 7 A Ml AR o 24570 200F) 3407,
HAFAE T HARNL e, 30 A4 J 3R B 45 4,
SO A AR IR ARG T AR P 2 Wt A D L ok
D peTRiey v . G A R e L) WML P A
Bt R . BRAIC, BUERCREF, HAl oK
A A R T HUBME LA AL fr 1) R 25089, T
B WS UNRE= et Ly (e v

FUAT, AR AR AT 2 ) B B 6 22— [ T 2 st e
I AE T 4 PR R JR RIS SRS T AT 2 kR
Wt A 2 i g RO S B A b i e A 2 R AR
SATRCR, B A AT T — e R R B
SEE I R R R =R AT ST 1 CD-10 BB A



17

WREErE s /NTE N ELTHHLIE 55 2 00 28 5K A et /2= 55 U O A R R 41

ELTEHLE UK EE . VIR S S kL ITE . K
AT KPR 2 (R A2 HAE R R &R, 8L T ALY
e AP AR A e N-3 BUTE N B THLIE
b e FEE AR G R P ROKHEAT I RS, W AT T S
Kot T K762 B BT A R Fritz 25 i
BEVTAR T X7 0 I T 2 1% e 55 ¥ W R RN AL 20 A1 2
S Huang S5 5 WF 7t i K E R
A AL R (PR, T K P 3 HH e R e R - 4
Ayl /b 24 S i iR O, A b R T R DN RN
BHIWUEN A E, TR TENET L, BTk LA
F R RME M S B0 26 A R IR BE 2 AT %ot 2540 75 /K R e J2
TR BERERM ISR S Wik, A Gl EARR K
1T SN GN G IR 56 A TR % 228 KR Tt 25 1D o ot X DA
KeAbF R G5 H RS V6 M 2 BRI 5 2 M [R] 36 06 55 %
DU A B L2, LB bR 7 HY -B-10L AU s
Jie 3 Fi A TE N B ML 25 W8 it 5535 75 A [R5 25 30T 1
DU AT, NI 2 W i 24 TR A S L R i 4 5
IR/ ERN
1 MB5EE
1.1 {NEBE&

AR ARV R FH 2 Y S AR AR AR R A ]
AR EWALE——HY-B-10L B! # g 2 i 5h 16 N BT
ML, WA laffx, FEMERIERDNE 17,

5\‘ i/

b. FiRAE R AT B

b. Droplets sampling cards test site

a. LML F iR
a. Spray test site

B1 KEXEZHAHAE
Fig.l Test set-up photo site

®1 TANEEMREER
Tablel Main performanceindex of UAV

FESH Rk Fe
Main parameter Norms and numerical
U Type HY-B-10L e 3 Bz E AN

HY-B-10L single rotor electric UAV

AR Size/mmxmmxmm 17 60x580%x750
. s i
Mai n%T)f %(/)Erﬁﬁi%nﬁetg/ mm 2 080/350
B K # 2B Maximum load/L 10
eV iE B Flight speed/(m-s?) 0~8
Bk Flight height/m 05~3
A %5iR Spraying width/m 4-6

W% ARGt U BZ5FE. MAUKIE. Wik Bk, Wt
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SLAFREATR, WHEEREN 2.4 Limin,
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JebEhr 2gon s HAEE 248 UB351, HfA RTK
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BE, AN kme AN EZ R G Shuh Sk
LRI S o A TR AL, BT IR R AL
HIAE MY 0775 Sk WL 5% S B4R ML A 28 -5 45 5510 K 4R s 2 AT
KR
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1.2.1 REF#

A5 T R A X T B~ oLl 2 ] 23 A58 KA il
FEH T, VRGN R T AR, PN 60~
80 cm, ZKAERFIMLIAGERR, KFEREIEZ (84T 51 (8] FE A
17 cmx14.5 cm.
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Table2 Test parameters

h A PR PR S35 R B R Y4438 Mean flight speed/(m-s™) S v FEAR R
WG Mean Mean Mean air £ S A - A A Mean flight ~ Variation coefficient
Test number . g ; 4 1. 2 REN 5 3 KA N Hig )
temperature/'C humidity/% velocity/(m-s™) Firgt and second collection  Third collection height/m of height/%

30.3 63 1.2/INE 22 34 133 15.32

32.0 56 1.6/NE 23 37 1.92 12.26

29.2 52 1.7INE 2.7 45 3.15 22,01
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Fig.4 Dropletsdeposition
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Table3 Analysisof variance of droplets deposition in effective

Spray area
KA mi L Z WU E S oA 4 Sk
Deposition on each Uniformity of droplet
K5 collection point distribution
Factor =RV =R Vi
Sig BEN Sig BN
' Significance ) Significance

®AT B Height 0.015 * 0.344
RATIHEE Velocity 0.035 * 0.613

e Rl Sig IR FoOu 45 R IK R KA, AR IR KR
0=0.05, Frp LR RRIARA BEFTm, Rh " ARKEXRE
BESRTESZR

Note: This article take significance level «=0.05, “*” in table represent factors
has significant impact on test result, “-” in table represent factors has no
significant impact on test result.

2.1.1 AR ATHETFARBRESH

HEE 2 MIE 4 v DLAE,  SEEANE, XA
PURREARR. 5 1. 5 2 WAE 3 Tk m T AT
EES AN 1330 1.92 F13.15 m, TR X N IR T
TR 58 2380, 1.905. 1.156 ul/om?, 45N R4E S
A BN 0198, 0.159. 0.064 ul/cm?, %5 1K
55 2 SRR EZ WU E AR & T8 3 kI %
Ui E. X—ILRUE, BEE SRR, MEkEE L
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S TRAT RN 133 m SR LRI, SR
st 2, Hid, 558 1 &F e E&RES
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RIGH, 28 2 WM Z M SR T35 3 ik
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Table4 Droplets deposition in effective spray area

R HARER LS WO
e = . RUTRE iR 41571
me  REmpy  SUBE WTAURGE 95

) . Deposition/  Deposition on  Uniformity of
Test  Collection position Lo )
number (uL-cm™) each collectlozn ~ droplet
point/(uL-cm™) distribution/%

H1%

First collection 1048 0.262 84.10
W2%

Second collection 0.976 0.244 48.71
H3%

Third collection 0.356 0.089 4935
ENE S

First collection 0.781 0.195 65.10
H2%

2 Second collection 0.656 0.164 29.00
3%

Third collection 0.468 0.117 30.35
H1%

Girst collection 0.423 0.070 2662
W2%

Second collection 0.473 0.079 47.88

% 3 5% 0.260 0.043 44.67

Third collection
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AR _E S5 DR AR ]
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H10.656. 0.423 f1 0.473 ul/om?; T4 1% 5 2 %%
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MU & T 58 3 4 MR LIS MUiRlE, 76 3
PRI, B 1 RFIEE 2 4R E TR
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184.27%. 53.51%. 72.31%. MK 2 AJLA%IE, 7& 3 %k
R, BT 2 KSR ER LT EMGEE LT 3 %
SR For e, Ft, HBX IR
Rl T RANIEB AL 2 3 4 F i AT 1)
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Effect of spray parameters of small unmanned helicopter on distribution
regularity of droplet deposition in hybrid rice canopy
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Abstract: In order to find out the distribution regularity of droplet deposition of small unmanned helicopter in rice canopy,
spray test with different flight parameters was carried out to study the effect of different operation parameters on the
distribution of droplet deposition. The distribution regularity of droplet deposition was obtained by drawing the operation
trajectory with BeiDou Navigation Satellite System carried by one-rotor small unmanned helicopter HY-B-10L. The spraying
and deposition of the growth regulator (Ponceau 2R solution with the mass fraction of 5%o0) were simulated, and the parameters
results of droplet deposition in the target areas and non-target areas were analyzed by Image processing software Deposit-Scan.
The analysis results showed that: The trends of droplet deposition were similar in the 3 trias, the parameters of flight height
and flight speed both had a great influence on the mean droplet deposition amount in the collection point of target areas but
had not significant influence on the uniformity of droplet deposition. In the target area, the droplet deposition decreased with
the increase of the flight height in the 3 trials. The total droplet deposition was respectively 2.380, 1.905 and 1.156 L /cm?, and
the average droplet deposition of collection point was respectively 0.198, 0.159 and 0.064 xL/cm?. The uniformity of droplets
deposition was the best in the flight height of 1.92 m, the best value of uniformity could reach 29%, and the amount of droplets
drift was 0.174 uL/cm?, which was the least in the drift areain this case, while the amount of droplets drift in the flight height
of 3.15 m was 0.270 uL/cm?, which was the largest value. The larger value of droplet drift was 0.205 uL/cm? in the flight
height of 1.33 m, and it had the worst uniformity in the 3 trials. In addition, the amounts of the droplet deposition in the first
and second collection zone were clearly more than the amount of the third collection zone which had a faster flight speed in the
target area. In the 3 trials, the average amount of droplet deposition in the first and second collection zone was higher than the
amount in the third collection zone by 184.27%, 53.51% and 72.31% respectively. Due to the effect of environmental wind
field, the amount of droplets deposition and the drift distance of droplets on the left side of flight route were more than that on
the right side of flight route, and with the effect of flight speed, the amount of droplet deposition in the third collection zone on
the left side of flight route was more than the droplet deposition in the first and second collection zone on the right side in the
drift area. The results have fully revealed the effect of operation parameters on the distribution regularity of droplet deposition
and drift, and surmised the impact on the droplet deposition from the perspective of wind field factor. It also has an important
guiding significance for the reasonable spraying and increasing the spraying efficiency.

Keywords:. spraying; mechanization; crops; small unmanned helicopter; droplet; deposition
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