B AL 2016, 42(4):56 - 63 Plant Protection

Lt E B S ERE PR E E A FFLE
ERRERIR N

RAE, HEE, RBAKY, BEE, HEH

A. RN HE SR LB ARG FIE SR, M 510642;
2. AR R THEABE, M 5106425 3. fAEm Rl RFHR T TR%5E, 7M1 510642)

WE ARBRGAME AL LRREFEEERF R A TR FENF IR TR 2R 0, AR B
A # 3 FP3LiR s 4k Bk k£ 8 ﬂ’EJ] T 6 A F B RRARKAE, S ERBEFT B 5 R E I, %4
FRERARDELEEAF LR ERER, BT TFRARG S ALERDR, EI R TEAGFHLALBER, &
REW AEAEKT 100 pum 69 FH CDT 0. 300 Feds 2 0~20 pm 89 58 G T 0. 570 T A Rit, T2 %
A F 20~40 pm(79. 5%6~92. 8%0) s Fili ¥ Edm ), 23 A B SLBRM R MK, Tl A6 A R
PBAK G AR H RIFH AL R AR 5714 0.928,0. 956,0. 949.,0. 949.,0. 889 F= 0. 815) ;6 F¥ & i
BRAMAMENZ R SAXENNE, A RAHR HEH T 0.894 A, IRLERMSLLREZEEBETE
o sk 49 A ok B R A 49K B B AR AL E B A E L,

XA O LHRE; FTEBERE; FEEARMG WEES; U

RESES: S491 XEKARIRAS: A DOI: 10.3969/j. issn. 0529 - 1542, 2016. 04. 008

Influences of spray pressure and pore diameter on droplet diameter of
pipeline constant pressure spray in mountains

Dai Qiufang'?, Hong Tiansheng'?, Song Shuran'?, Xue Xiuyun’, Zheng Junbin®

(1. Key Laboratory of Key Technology for South Agricultural Machinery and Equipment ,
Ministry of Education, Guangzhou 510642, China; 2. College of Engineering, South China
Agricultural University, Guangzhou 510642, China; 3. College of Electronic Engineering ,

South China Agricultural University, Guangzhou 510642, China)

Abstract In order to increase the pesticide usage efficiency and study the influences of spray pressure and nozzle
pore diameter on droplet diameter parameters of pipeline constant pressure spray in mountainous orchards, five
important aspects were researched with laser particle analyzer through measuring six types of droplet diameter pa-
rameters for three types of pore diameters under eight types of pressures. The droplet distribution of different
droplet diameter classes was analyzed; the variation tendencies of droplets with different pressures and nozzle pore
diameters were measured; multiple linear regression of droplet diameter parameters was conducted, and droplet
diameter parameter models were built based on pressure. The results showed that droplets with diameters more
than 100 #m (<C0.3%) and 0—20 #m (<0.5%) could be neglected, and the main droplet diameters were 20—40
rm (79.5%—92.8%). Droplets were all tiny, and the major type was aerosol. The smaller the pore diameter of
the nozzle, the higher the pressure, and the tinier the droplets. Six types of droplet diameter parameters influ-
enced by pressure and pore diameter could all meet the binary linear equations (R? was 0. 928, 0. 956, 0.949,
0.949, 0.889 and 0. 815); meanwhile, the relationships between six types of droplet diameter parameters and

pressure could all be described by quadratic polynomial equations (R* were all more than 0.894). The results provide
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valuable references for selecting nozzle, adjusting spray pressure and optimizing spray effect of pipeline constant

pressure spray in mountainous orchards.
Key words mountainous orchard;

sure; pore diameter
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Fig. 1 Internal structure of nozzles
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Fig. 3 Droplet percentages for different droplet diameter classes
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Fig. 4 [Effects of pressure and pore diameter on droplet diameter parameters of nozzles
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Table 1 Regression equation fitting summary of droplet diameter parameters

Py 0 f % 57 t
5% 2L x = | 2% 2L, X r x
Parameters Multiple regression model Parameters Multiple regression model

VMD y=31. 89340. 39221 —1. 2641 0.963 0.928 0.920 SMD  y=132.285+0. 895x1—2. 11222 0.974 0.949 0. 944
VAD y=234. 343+1. 90421 — 3. 710z 0.978 0.956 0.951 NAD y=29.66640. 24921 —0. 9722, 0. 943 0.889 0.877
S/V. y=1 857. 598—55. 3541 +129. 641x2 0. 974 0.949 0. 944 NMD  y=28.884+0. 10521 —0. 631x2 0.903 0.815 0.795
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Table 2 Analysis of variance and F inspection of droplet size parameter regression equation

240 T3 ZE R R ¥or 2% 24 T3 2R Y52
. . E P . . F 2
Parameters Source of variance =~ Mean square Parameters Source of variance =~ Mean square
VMD /i [A]9 Regression 0. 843 116. 176 0. 000 SMD/ [A]5 Regression 2. 769 168. 702 0. 000
7% Residual 0. 007 7% Residual 0.016
JH Regressi 9. 841 194. 082 b IH Regressi .4 72.27 b
VAD/ym [A]J9 Regression 8 08 0. 000 NAD/pm [A])5 Regression 0. 466 3 0.000
%% Residual 0. 051 %2 Residual 0. 006
S/V/ [@])7 Regression 10 490. 618 169.148 0. 000 [5])5 Regression 0.179 39.753  0.000
mz o @l 3 "\]MD/p.m
¢ %% Residual 62. 020 %% Residual 0. 005
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Table 3 Fitted regression coefficients and ¢ inspection of droplet diameter parameters

o *ﬁ@%%ﬁ B2 2% *ﬁ@%%ﬁ B2
Parameters Unstandérdlzed Standard t P Parameters Unstanélairdlzed Standard t P
coefficient error coefficient error
bo=31. 983 0. 131 244,204 0.000 bo=32. 285 0. 197 163. 918 0. 000
AL} fann by =0. 392 0. 057 6.886 0.000 | SMD/pm by =0. 895 0. 086 10,450 0. 000
by=—1. 264 0. 093 —13.599  0.000 by=—2.112 0. 140 —15.106 0. 000
bo=34. 343 0. 346 99.212  0.000 bo=29. 666 0.123 240. 247 0. 000
70 bi=1.904 0. 150 12.654 0,000 | NAD/um by =0. 249 0. 054 4,648 0,000
by =—3. 710 0. 246 —15.101  0.000 by=—0.972 0. 088 —11.088 0.000
S/V/ bo=1857. 598 12. 106 153. 442 0. 000 VD) by =28. 884 0. 103 279.693  0.000
em? » cm—? b1 =—55. 354 5262 —10.520 0,000 | pm b1=0.105 0. 045 2.331  0.032
by =129. 641 8.593 15.087 0. 000 by =—0.631 0.073 —8.606  0.000
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Table 4 Curve fitting for droplet diameter parameters
K Wik B o | 2K ik B o
Parameters Nozzle Fitting curve Parameters Nozzle Fitting curve
TR80-01C y=2.034x%—5. 897x+34. 89 0. 958 TR80-01C y=3.13422—8. 967x+36. 75 0. 969
VMD/pym  TR80-02C y=0.679x%—2. 719x+33. 34 0.978 || SMD/ym TR80-02C y=1.716x>—5.955x+35. 71 0. 985
TR80-03C  y=0. 48222 —2. 208x+33. 09 0. 980 TR80-03C y=1.0092%—4. 306x+34. 99 0. 987
TR80-01C y=5. 408x>—15. 14x+41. 98 0. 979 TR80-01C y=1. 3642 —4.191x+31.72 0. 944
VAD/pm  TR80-02C y=3.398x> —11.46x+41. 45 0.990 | NAD/pm  TR80-02C y=0.371x?—1.725x+30. 43 0. 945
TR80-03C y=2.184x>—8. 698x140. 44 0. 992 TR80-03C y=0.1252%—1. 092x+30. 06 0. 947
TR80-01C y=—190. 8x?+550. 0x+158 1 0. 968 TR80-01C y=0.877x>—2. 807x+30. 26 0. 929
cmZS'/‘;/n*g TR80-02C y=—94. 772 +341. 42+1659 0.985 | NMD/ym  TR80-02C y=—0.029x?—0.472x+28.93 0. 898
TR80-03C y=-—53.61x?+243. 6x+170 2 0. 986 TR80-03C y=—0.0512?>—0. 365x+28.82 0.894
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