% 37 % 6 M B K FF R CERAF R 2015 %6 A
Vol. 37 No. 6 Journal of Southwest University (Natural Science Edition) Jun. 2015

DOI: 10. 13718/j. cnki. xdzk. 2015. 06. 026

ETZHETHFRERER
wMEERMNAEGHR

B, T 3%, ITHEE

ViR R LRREARBE, HPK 400716

WE: ATRGRFHAR, S HLFFHROY R EZRTTHARL. ARFBEELE, FEEA ., A B X tilA
BARAY R T, NFHALE, FHENARPFTARERATETHFTARG SH/ATFRAML. BATHE T
REAFNRKTE, HBELREA L GO#TREMNK, RALTFTEHEREFHBRE L, A Matlab %3
BATBRBRALE LB T, AMNRBFHAEZ, B ERW AR, @ K55 R4 Bk 580k 6 Rk

HHm A
X # W S84 HEME FAAR; ¥RBE L RH4AS
FESES: S491 XEktRERD: A XEHS: 1673 -9868(2015)06 — 0163 — 06

RIS 55 I P ORI, MRS 5 2 DR BT A Y B i AR ROR L A R B L R BE AT RN = R AR W)
AN (A B G e R E BCR B2  GE UR IR B, O T R 2GR DRSS B, SR AT R B 25 2
BTk Z —. BN BN ACRIT R TSSO E . anSe | 0 [ Fohn 52 K 45 e ik [ S AR 4k 0T R A 24
W R A 2T 2R3 Y 3 30 S 0 G it AL R I AR LR AR DR AL AR A A 24 (8 B R AR R Rk
FMFILREIF ", BRTER WSS HOR 7 T T — S CHE T, AR I i e 55 . 5 76 1 24 e 1
e A Bl v 37 AR R g 2 A 55 E 1) 2 2l Z AR A B A5 R L DT AT AR R e 2 B4 A R R AR PR R
s S BE RS ER TR R R R, N A2 R R, 24 A e s A e R I
T VISR BB o B« SO'G BOR P I X 550 19 12 3l 3 A A0 9 I G I 78 50 A D7 5 D A2 R T AR AR ORE JE
H TR R R G BREGE . BRAE T BB, BRI 5t AR A . A REVERG . SN MRS 5 A 4R
BB T EOR IR R . WS R BOR WA T, S B R TR, TE R L BRI AU
FRIE 25 22 G Al b2, (ER AT DG IE 55 o7 kA 1k 4 A H B ) B 55 J5T + 1) IR 3R 2 [B) 0 5 i G RPN IE AR B Z
7 ) 24 % 2 B AR B T A SCAPLIE S Xof 2 o i L I 25 R Y DR R AT DE SR R S, A ST e R 2 ROR R
Wi PR BR e LA o R W5 5 AR 4 T i (R A TR S il

1 HEREZKEFS
T W L BRI RO AR AR IR | BTN OF B4R B B T AT A I 2 R
P 3 T ph S T AR S T AL

O Wk HM: 2014-06-25
RAeTE . ERERE TR E L8 (2011BAD31B03) ; R T RHEH AR Z 5 &M B (estc2013yyk[A80009).
EZ A WESF 35 (1969 -, A, #dZ, 3% S5 A fh A b DL I 18 A 7F 9



2 THRFFRCE A SR http://xbbjb. swu. cn % 37 %

BERL
B A
RER
INTRN
[ AR
AR
N ANTREN =
TERN3E (AAFYEEER
RN
11 ? Il,l vy
25 *E ‘
KL
B1 {BRTaEHmrER B2 ABTFEXYE

1.1 BRE&BA
1.1.1 24

W55 oG B MWk . ER Y . FRERAESY L MER . R R RO IEE ST A, S8 R 55 )
AE. A TR RN PR IR 2 4 ARG SR B R K o AR @ SR KA A 2y, 43 R A R 45 44 JE =X R g
LEREM® S, FIH OMRON PLC B8 & B P 6l A% 0, 456 W46 fl 45 B 45 1 VR 58, S 8 B I8 25 DA R g
FEIIWIE, W R R R R T, AR R T %I A HE . AR SCOR A B R AR AR T AR L R
T A 2 BEAE W Sk b W PROE R, o S 55 VR A R CRDJERON S LD iR e e O SO RIGRE SR T R R S 2 TR L
PA M KR R W 2k, AR R GER IR Sl U I Ha
1.1.2 #be kiR

i HL IS 55 (O AR AT R S A A RO R e I 5 DU 5 o R 7 e O 5 R RS 55 T I ) IR
Z5 i A LS FEFR R AR N i — 2 S AU /N B L AT A B R g AR AR, R AR A S5 AR LB 2 4
WA AN NBIEERL, —MIA S i T W AR 70 i 5 3R T 43 2 [l HES) S 805k 00 B, [RIEE, | T (W) F ey 79 AR
HHEFAE A% = A AR T 2%, (55t — 2D Ak, KRR/ 55 T B 08 1, DT A 2580 1l sl /N 55 3% 1Y)
BAR M AR DL . $E T BT AR AR Y DO L A
1.2 ®WiUEBET
1.2.1 #THR

o B 5T B AR L L R T AL A, S A I 55 Y B3 AR AR . BRI AR B T 5 T T ORI
TR L ARG DLV AR A WS X 4 A o FE R T B R A T RS B AR T AL, A A
MATLAB 5 K 5 5 B Ab BEEE AR G 25 1 04 2 500847 00
1.2.2 BAfgam

W5 %% 56 B, 38 I L O B SR A S T MR L I 3 s o A — R TR RO . # K 3 it
TAHAE A AR PEAT B 4, PR imfill AL B S BIE 5, G, K S Pl gk b Bk S
HEE, A E

B3 BEBRRE B4 —EHLE



% 6 4 WFTF, F: AT SHEAOHBELRFARY AT REAESTR 3

6 ERins

2 RERR
2.1 BHER

%50 HAR R A RIS AOR M — A AR, FiH AR/, R SEICRL, T4 K%, 5
B AR — - HAR A, RIS R, o AR H AR R R | B AR R T AR
B EAAREY, e Zm ] DU Ay SO B . B TS T e IR AR R AR T, RSO A R SR
BUBAT AR HE DL AE « VARSI 7EAR BRI & HAR S SEbr AR Z [ B IE RECH 0. 42, BIZ5 3 JEbr HAR =
ZEURM B 0. 420 AR SCHE - R B R (Vi) R IR 500 B, VR NP 55 R RUR Y HE bR 2 —.
2.2 EHHSH

%M H AR A RAE T SRR KON 2 B B, BRI AR ROR B — D EEAR AR, — W D K
FoRt, [

1N MD
Dp =
T Va

S Ny SR 5 Vo R B2,
Dy (T 1, 4R B0 0 5, RARAEK ), SIBE WY D, >0, 67 B , W it
kL4
2.3 BEMEE
B ME 2 R T B0 R VO BT 1 S T AR A BT 2 T L 1
BTG L (i
K S
S.

s K NETME R So AEMMEE A S, &R &

3 KA ERERTW
3.1 REAE

ARSCRIE SRS 7, DUE L i | 855 5 ) W S08 ORI L AR sz I, 250 A L B0
JEFNB A AR P T8 bR . A8 T R =K RS, ] Lo (3D iR, AR 1 R, 7R A i A Y S
Borf b, FIOEAS R R GR DIEFEmEL e X AL, B5E w0 i e F e 35 W8 25 5 ) 5, FTIF 55 JF
Ky TEBCEM E] (1 o) WHEATII%S , W55 58 iUn . i i 7 B Ee A sh REMAR B IR, JPRER



4 THRFFRCE A SR http://xbbjb. swu. cn % 37 %

0 R IEAT S 5 DA 4% IRIE SIS0 3R GR D IUF AR HEAT T — 5, LA ZEHE.

LA R AT, I Matlab 3 55 68 7 R 5 09 (G 47 40 1L, 45 B0 AR N B PE A 48 AR (L, sk 1 8T
/R R T R SR . AR R AR WSk 2 B,

FEF 2 . R SR B AR AR ALK . ARGE R 22 0 B A8 B S Bn N 1 2R i SRS AR IR FE IR
PR ER G U fi i a2 P 8 35 X 4% K 48 B I B AR AR e M e . RS 7 RO KPS
FIAS THE b 0 T L AT 28 5 4, it IR A

F1 REHER

BEE R (A HHEABIEMd/ mEFLAE (D) / B/ R A/
FE R 55 3k 28 71 (O Yo

MPa kV mm pm %
1 0.1 10 LR NER 0.7 93 0. 698 61
2 0.1 15 57 25 Mg 0.9 86 0.725 68
3 0.1 20 o 4 i Sk 1.0 87 0.739 73
4 0.2 10 L 7 A 1.0 89 0.729 76
5 0.2 15 LH LSS 0.7 72 0. 746 64
6 0.2 20 SN 0.9 78 0.751 66
7 0.3 10 R o i =k 0.9 82 0.701 70
8 0.3 15 38w 1.0 64 0.743 78
9 0.3 20 3 L M 0.7 68 0. 770 68

F2 HEHERE

K ﬁi$ﬁ@m ﬁ@ﬁ‘ W%%Mﬁ
A B C D A B C D A B C D
ky 88.67 88.00 78.33 77.67 0.721 0.709 0.731 0.738 67.33 69.00 68.33 64.33
ks 79.67 74.00 81.00 82.00 0.742 0.738 0.741 0.726 68.67 70.00 70.67 68.00
ks 71.33 77.67 80.33 80.00 0.738 0.753 0.729 0.737 72.00 69.00 69.00 75.67
R; (e #) 17.33 14.00 2.67 4.33 0.021 0.044 0.013 0.012  4.67 1.00 2.33 11.33
B PR IK A3 B2 C1 D1 A2 B3 C2 D1 A3 B2 C2 D3
HPRFR T E K ABDC BACD DACB
RN TERN BACD
A TR KT B2A3C2D1
3.2 &ERAW
22 PRl gs R R

1) B 2243 nl i, S S P AR B R B IR O ACRIIE 25 6 F7) . ok ol BCRIFR AL L D . 1 C
D Sk I 2R AL B AR ) % HL 52 e A G 45 /0N o 2% W AE 0 el F TRV T W8 55 1R ) B RE D 55T 1 ELAR
5 P 55 T 45 A0 BE I RS RS /N S KRR 45 KA R L R TR L B 2500 0. 44, U B AR IR 56 i FL T 1Y
VEFTT . 250 FF AR /N I 43 HIORR J8 R 5 S e R o R e R IR T AL B AR, 25 11,33, HL&
P FL RIS 25 6 ) 6P LA B i R B K, R T AL BLAR K, WA 2 W K, WA R R I E R T
eI N

2) B AR . BA) IR B R AR T E KK S ABDC, BACD Fll DACB; %5 4 F i 32 U 4R K 15§
Iy, Wi, WSRO WAL AR R 0. 3Mp MM SE ), 15KV (Y HL L 3 3E  E R
0.7 mm M5 fL 5 42 1R 56 45 10 I 25 A R0OR R g 32 B2 004 U 5 485 A T =X 0 5 T



% 6 WFH, F: AT L HFOHLRFTARY AR LT RILAEGAL 5

3) WE55 %t B AR I R e A R R, R R 2, BB TS P E T 55k
FREE . 77 A (10 5500 ELAR /I o i el e R 0 SRR R . R S AR M, PR AR EAR TN L 15
VT GE [ I AT AT 25 A B ER T R R S BUR B SO R, B E T A e T
SHOH S TR, X35 RO s B L I 5 .

3.3 SitWiEiki

BT AR R TR B 4L A B s e, I IR 2 R 4LA B2A3C2DL T, I 45 R
K BB D =0. 819CH MM %5 D =0.621); BH&E R K=792% CHRMBIZ K=62%); % i B AZX L&l
A JIE7R . H RIS 55 HARTE 100 pm, B LA A 1S BIWEE 55T HAYE 70 pm 247, KT 90 pm D

1 I UE IR 50 T LA H A SO AR B 0 O A 4 B e X IO g AR B R AE

120 r 7:/%_15
e 55351 57 28
108 - == RfftAs
w0l ;  BIRR(EABE)
: — BTHR(BHEL)
i‘g 60 :
=
B 40T
20 F
o | tedd : 3 ] ~
10 30 50 70 90 110 130 150 170 190
A" BRER/um
B4 EHEETIEE
4 HFRIF

MRS RENHFAMRE, IR WA, AR L h B EE R 4 IR
D AKCP B AT IE SS I B 5, B A T X i v 25 1 A0SR 10 53 ol 8 RO A, 15 b B I 4 . R A
A S BN B X 5 R I, Bt gl & 150 i 75 3 1) 5 25 R0 4 1 5 L 55 ,Am%%ﬂﬁm,ﬁ
A i L PRI AS ST A B I S U 2 A B S IR o R S SR SRS ME T 25 d . BE— DR WIS KR AT R
15 7Y B Atk

Sk

(1] hZ, BIE A, BREM, 5. RAHBBEIRIAR 5N R ] RYUEIF, 201040 10—13.

[2] HAN Shufeng, HENDRICKSON L L, Ni Bing-cheng, et al. Modification and Testing of a Commercial Sprayer with
PWM Solenoids for Precision Spraying [J]. Applied Engineering in Agriculture, 2001, 17( 5): 591—594.

(3] &k, ¥ A2, sRIER, S5 kT8 8 M (] BROBE 55 708 B BEIE R g it 25 w4 ) [T, ML AU 244, 2013, 44(2): 87—92.

(4] M7 ifes . o2 38 1 AR DR BIL AR it 25 B AR 7™ 9 5 A BDIR [T, R0l TR 4, 2004, 20(1): 13—15.

(5] X1 M, W/NE, THR, & HHABESEEBEREN RGBT SHES [ &k TR2MR, 2012, 28(9):
16— 20.

(6] SKEWMN. ¥ e misE Y #Ie 40 5M M5 (D] W/RE . ZRILRIL KRS, 2011.

(7] FBcHh, Riggdy. B EAECRAUM AN 25 BOR g BUAR L AR XS 3R [T RALILAFSE . 2008(5) : 219—221.

(8] # #, B4, sk, REBIFIBISGE #E /MRS 1 R =R, 2013, 44(4): 59—63.

(9] v, Kb w855 55 1b ROOUARRR PEAF 58 (D], L. TLAR R, 2009.

(100 RILH. % o, LN, 4 BT HLAS 058 09 417K 25 W0 ROT I & 5 4387 [T, J6% %4, 2009, 29(10) . 2842—2847.



6 THRFFRCE A SR http://xbbjb. swu. cn % 37 %

[11] KR 52 AR 5 B ML AR AL RO G R Z 4047 ()], AU AL AL . 2012(6) . 46—48.
[12] SRR, skig4, R BACGRE I ik B [M. S8 . BN K S gk, 2007 127—132.

Study on the Optimal Combination of the Influencing
Factors of Electrostatic Spray Based on Multiple

Indexes of Spraying Performance

XIE Shou-yong. WANG Jing., HE Bing-hui

School of Engineering and Technology » Southwest University , Chongging 400716 , China

Abstract: In order to improve the spraying performance, many influencing factors of electrostatic spray
should be researched. In the present study, voltage, spray pressure, nozzle type and nozzle diameter of the
electrostatic atomizer were chosen as the influencing factors of electrostatic spray, and diameter, uniformi-
ty and adhered rate of atomized droplets as multiple indexes for spraying performance. A test platform was
constructed, and many experiments were done according to a given orthogonal test table [ L, (3')]. In the
process of experiment, for the sake of safety, water instead of pesticide was used as the spraying liquid and
black ink was added in the water for the convenience of image-gathering. All spraying experiments were
done at the same time and controlled by PLLC, and the mixed water was sprayed on the oil paper that simu-
lated the plant foliage. Information of water droplets adhering to the oil paper was recorded as image by an
electron microscope in the test platform. The indexes were measured by image processing and data statistic
treatment with Matlab, and these measured data of the diameter, uniformity and adherence rate of drop-
lets on the oil paper were recorded in the orthogonal test table. The optimal combination of electrostatic
spray influencing factors was obtained by calculating the range of the orthogonal test. Then, the form of
the electrostatic atomizer would be revised based on the optimal combination.

Key words: multiple index; electrostatic spray; atomization effect; influencing factor; optimal combination
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