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Design and Experiment of Air-assisted Cotton Boom Sprayer with
Separating Row and Spraying in Inside and Upper Canopy
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Abstract; In order to improve the mechanized spraying effect of stunted and close planting cotton, an air-
assisted cotton boom sprayer with separating row and spraying in inside and upper canopy by combining
separating row and spraying inside canopy technology with air-assisted spraying technology was designed.
This sprayer braced the droplet diffusion space of inside cotton canopy by row separator and improved
droplet diffusion range and distribution uniformity by airflow disturbance and transport of inside and upper
cotton canopy. The structure of air-assisted boom sprayer and the design of row separator were described.
The air-assisted system was designed by combining substitution principle with end speed principle. The
design method of air duct outlet was elaborated. The air-assisted cotton boom sprayer was tested by wind
field test and spray deposit distribution test. Wind field test showed wind velocity of the air flow field was
big enough and well-distributed. Spray deposit distribution test showed the front leaves average droplet
coverage of inside cotton canopy was 65.30% and the back leaves average droplet coverage of inside
cotton canopy was 39. 83% . The biggest difference of front leaves average droplet coverage among upper
canopy, middle canopy and lower canopy was 10. 25% and the biggest difference of back leaves average
droplet coverage among upper canopy, middle canopy and lower canopy was 11.75% . The spray deposit
distribution uniformity of the whole cotton canopy was good and the spraying effect was improved
obviously.
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Fig.1 Schematic diagram of air-assisted cotton boom
sprayer with separating row and spraying in inside and

upper canopy
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Fig.2  Prototype of air-assisted cotton boom sprayer with

separating row and spraying in inside and upper canopy
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Fig.3 Schematic diagram of row separator
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Fig.9 End speed calculation diagram of lower air duct

LAWESMRAEROF I 2. K 3. 4T3

R A 158 25 ML i T H 2 EORAR AE il 25 By Ak 220K
SSBMBUE R : v, =2 m/s, K, =1.2, R I FHE
S RUBT R ARG BE AR ] B 0y = v, =15.4 m/s, 153
WS R OB S = H,B,~0.01 m* [Q,=
4.93m’/s, Bt H, =0.2 m,B, =0.05 m,

WE 10a iR, i F HE5: XU 0 1) B9 K
BREAGATA R 0 R TR0 5 BB A ), HE S R
WX EYROR y h



%11

BB 55 AL T IE N b 2H A U ST 5 55 BB i 105

%
H,H L
109
H, F—v
L
(a) FHEHE RO (b) FHEH R O 4 RS RKAR
FHEATEAR A BT EEE

P10 Tl JRUFRT HE R D 470 B S KU A B 355 1 &1
Fig. 10  Diffusion angle and air deflector angle

calculation diagram of lower air duct
E-Jh:ammH045—02
L, 0.3

B 10b 7, A 4 XUk 35 57, 58 25 HLAE Al B
H T HET XURE H XU A A 3 RS XA (&1 10D KL
SEER i) A EE N B F TR AR UG 2 20°10°.0°,

Sy Tr) B8 L g i ) R A B S, b U R
JRUEET R R R L Q, =3.45 m' /s . Q, =
4.93 m’/s, Bt A RUHL KU Q 0 201 J

0=0,+0,=8.38m’/s (8)

AR Al RUBIL R 5K, e B T35 — 11 AR (L i
BEARMUMA BRA R 80 % #1450 v/min 405E K
31325 m’/h( B 8.7 m’/s)  XUE 354 Pa, KL

Q'p,  8.7x354 ~3.62kW  (9)

~40°  (7)

y = arctan

~10007,m, 1000 x0.85 x1

X N——KUHLA 2R kW
Q' —— WML, m" /s
p—— ALK, Pa
n——MH R H0. 85
n,— MR B L. 0

3 Kzt

3.1 RUZMER Ak

Shy A I 55 1L R AR G A A R R M Ak
X X% 2R G0 10 o BE A A R AT TR
B> b HE S XURRT B = 22 A AR 48 0 PR > T HE- =
DA B4 I 35 DX 3R G X ek AR 4 B T HE S XU
DT ) A AR A, I A HE A ] 1 R s o I
DX S ) B R IBCA T HE 5 AU B [ BE 0. 76 m, B T
RS XURET XU AR T A T HE S R Y O
FESA 0.22 m, H FHES: UG H X 00 55 4H 48R HE
SRR R REES S 0. 13 m, BT DL AE B 1] 1 JA] B
0.14m.0.13 m.0.11 m.0.11 m.0.13 m 0. 14 m
BCE T HE . I XA K 1.5 m, AR
HXE 0.5 m &b FF4G, B AIFE 0.5 m i & 4 HED
Ro DNt DX et vy B2 BBk J A 8 AR AR 1Y el )23 1R
JEO0.8 m, 1 T EHE T A B XA B oy 1 m,
RS XS XS i R T D 0.3 mo H XL
R 0.2 m, Ir LAMEE B I 0. 2 m Ab TR 46, 45 (6] B
0.2 m HPEH 5 2 4,

BLL XGEAS I A oA ]

Fig. 11

Distribution map of wind speed detection point
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