FoAT B 55 B K FF R CARAFR 202545 A
Vol. 47 No. 5 Journal of Southwest University (Natural Science Edition) May 2025

DOI: 10. 13718/j. cnki. xdzk. 2025. 05. 017
AR, Bl KRB, . T CFD BRPE B HLXGE R AL BT 508 (1], P9 R R CA ARHERRD » 2025, 47(5)
199-212.

ET CFD WREBREZNNXNERFE LW ITEIRE

FE', Fxaam",  Ret', R, FAET
1. PR TRFE RSB, EK 4007155 2. B I XA 24 8 o i S S080 5, HK 400715

B A RERENREAAREREZSFHREZESRLE, R 5RO EA, &+ T —FERT ZRMNHEMN
PR E R, B FAAAF L AR S BB R W e Rk R M 25 A, xR RO K 42 B AT T a9, A F CFD
HAR BN A2, #HEHRERSFATHB AP BEEART LR AR SR LTRE, £R2A0, ALK T HER 2
RAREHmd KBRS, RO AR, FRATHB ., HEFTRE; RERAARKAHKAESH. B2 AZ
H 112 mm, #HE R KEH 1774 mm, FRFTEBAS H, A EAM EHA/EXE ST RERXETH, ALtk
#5000 r/min B, MEFEHE 0~2.5mE A A REH KT 4 m/s, 2 Kk EZEK; Atk KT 4500 r/min
B AT RAREKR, BREZEBFLREEL, THRENFINNE R LG EHRITRAOREES,

X 8 W REGTEN: RNEZR%; HHAKRASF; mET*k;

SART DR
HESES: TBI26; S224.3 XEARERD: A FrAA S (B RAR ) #RIR A (0SID) :
X OE & S 1673 -9868(2025)05 - 0199 - 14

Structural Design and Experiment of a Wind Delivery
System for Orchard Sprayer Based on CFD

LI Zhen's LI Yunwu'?*, SONG Rui'
HE Ye', HUANG Xiangfei'

1. College of Engineering and Technology , Southwest University , Chongqging 400715, China ;
2. Chonggqing Key Laboratory of Agricultural Equipment for Hilly and Mountainous Regions, Chongqging 400715, China

Abstract: Aiming at the problems of short air supply distance and scattered wind field caused by poor per-
formance of traditional air assistant spraying machines, a wind delivery system suitable for multi-fan spra-
ying machines was designed. By combining the operational parameters of the spraying machine with dis-

placement and final velocity principles, the key parts of axial flow fans were designed. Based on the Com-
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putational Fluid Dynamics (CFD) technology, single-factor and multiple-factor experiments were designed
by considering the outlet diameter, converging tube length, and number of deflector blades as the influen-
cing factors. The simulation results showed that the influence of the air duct parameters on the maximum
wind speed at the outlet was in the following order: outlet diameter, number of deflector blades, conver-
ging tube length. The optimal parameter combination for the wind delivery system was found to be an out-
let diameter of 112 mm, a converging tube length of 177. 4 mm, and 5 deflector blades. Experimental plat-
form was made based on the simulation results to carry out the performance tests. The results showed that
at a fan speed of 5 000 r/min, the wind speed at distances from 0 to 2. 5 m exceeded 4 m/s, meeting the
final velocity requirements. When the fan speed exceeded 4 500 r/min, the jet expansion boundary was
large enough to meet the requirements of long distance operation width. This study can provide reference
for optimization of the structural design of the wind delivery system for orchard sprayers.

Key words: orchard sprayer; wind delivery system; computational fluid dynamics; response surface meth-

odology; jet expansion boundary
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3.0 3. 80 3. 66 3.83 3. 04 2.83 7.47

4.3.2 ARHFARY BB X R 5T

R 18 25 A8 TE P S A R A S A, 43 ol g K T R RS L [l R R i R At £k, &l 16, 81 17
N . HHEL 16 AIAL, Xk RGEKFJ7 ) S e ih B2 22 A 6 Bk oA . HLBE & XUHIL S 3 38 2 8 i K
Wit o X B 8 A G R e PR R S BT 22 Y XULEL 3 R 4 000 r/min B4+ 2 6 000 r/min B, 7K
SHR A A B R 22 cm §7KZE 30 em, FERGEIEE 0~2.0 m yEH A, 5 Fl XHLEL BT 09 55 i 1 545
Sy KA, YRGEEE KT 2.0 m B, S A2 oK 8 p

B 17 AT, RUIE R G0 % 7 ] B S i A & B R X AR A A, ATRE R A KA B R AR
ET P NN R I i = S ol NS VIR 1 Ui WA B e S SN S AR o R e s R S N i I W A B 8 LB
MI3E RS Y I, T 300 5 BE KK BE 25 35 KA O 3 KRG 2218 4 K. (B 1T i S bl XL A% 3 1) A2 bk 35 5
TR J7 AR, 34 5 BB S R B T B K e, YR R 4 000 r/min B#T#ETEZE 6 000 r/min
B, B AREKRMEH 14 cd 7K 2 22 cm, TR BB 28 cm §7KZE 40 cm, 7EXGEFEE] 0~3.0 m i1
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Rl . XL N 4 000 r/min BB 3 RAE 2. 5~3. 0 m &b 1 BN 7 oA 6 S i A9 | 10 5 4R 4% 5L 9 2%
By Ky FHAE 0~2.0 m R NPT K, KF 2.0 m BHZEEY K,

3% 7 GE T R i A B 5 45 SR R S LR S B R B R T — S RS, Y RS R
4000 r/min B, HFRY RN RTE 2. 5~3.0 m AP /NIR S . BILAE KT 2.5 m A9 38 BE 25 005 55 46 b i
N E AT 4 500 r/min M55 3E ,

S0r  —a— 4000 50r —a— 4000
0L —e— 4500 40F  —e— 4500
—4— 5000 —aA— 5000
30 + b
5500 +0 5500
£ 20 —e— 6000 g 20F  —e— 6000
S
B 10 F B= 10}
P P
o Of |
J?; 10k EE -10}
& 20t 8 L
30 30 +
—40 1 40 F
750 1 1 1 1 1 1 ] 750 1 1 1 1 1 1 1
0 0.5 1.0 155 2.0 255 3.0 0 0.5 1.0 1.5 2.0 2:5 3.0
REEE/m REEE/m
16 XEFEHGFRTBABR 17 BEAFESHRTRBLR
‘
5 Zit

HE 4 AL Ak S el s 25 VMl 1 BE SR BT T — Rl T 2R Bl 22 RUBILE 25 AL KLk R 45, 38 A CFD R Xt
B RHIL . XUR T U R AT T AR S R T, IR R IO TE T Kk R A RE, RES RN .

1) SERL T Rl ABLAG BT o AR A v £ S A FoloAes 0 o) B BS54 i e D U R o i DO XL
Q=432 m’/h, HHXH V,=9. 33 m/s, KL ZIREF 6318/2TDHAP-007 A i KAIL .

2) LB R 22 R AR X KU AT T A5 TT A5 SRR, KU S B0 XU iR KRG
S RBEMRR g I E ERE . SFRMEH ., IiFmfE K E: NWERERESHAEN. XD HERE
K112 mm, WA EKEN 1774 mm, FWMHEE RS B, ERAESHEAG THELE A S LIRS
7 B B ZH 22 (8] A AR R 25 AN KT 8%, B iE 1 AR 1 B 8L 455 5% 1) of 4 1k

3 T RE I S Y R s, Bk 7RGk R n e g R R Rl Xk R
o R XU Y R R B O T R K5 B KUHILEE S B K, SR R B R B W K 7 KL R
K5 000 r/min BF, KBRS 0~2.5 m JB ARG K F 4 m/s, 2 A 3 Bk 78 WUPLFE K
F 4500 r/min i, FFWP RS FE K, WL 2.5 m A B B R L IR 5 R
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