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Fig.2 Simulation area of droplet deposition
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Simulation diagram of droplet trajectory in CFD
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Fig.6 Deposition of droplets at different distances from nozzles
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Fig.7 The loss of droplets at different distances from nozzle
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Table 1 Difference of droplet deposition amount between simulation and experiment
FEESWE L 1.50 m BEESWE L 1.25 m BB Wik 1.00 m
Distance is 1.50 m Distance is 1.25 m Distance is 1.00 m
i #/ R/ A% B R/ % LEDY VAN o¥ 3 iV HH%
Number (pg/cm?)  (pg/cm?) W2/ % (pg/cm?)  (pg/cm?) WE/% (pg/cm?)  (pg/cm?) WE/%
Simulation Experimental  Relative Simulation Experimental  Relative Simulation Experimental  Relative
value value error value value error value value error
1 0.035 809 0.023 55.7 0.053 022 0.015 51.0 0.008 526 0.006 42.1
2 0.162 847 0.102 59.7 0.151 108 0.107 67.0 0.034 957 0.025 39.8
3 0.512 413 0.142 260.9 0.668 013 0.128 122.0 0.060 535 0.110 45.0
4 0.717 463 0.164 337.5 1.775 011 0.325 133.0 0.844 074 0.625 35.1
5 0.861 552 0.187 360.7 2.329 007 0.499 99.0 1.221 776 1.697 28.0
6 0.895 230 0.213 320.3 3.016 010 0.579 22.0 1.526 580 2.278 33.0
7 0.889 262 0.192 363.2 3.426 102 0.741 97.0 2.141 305 3.016 29.0
8 0.989 442 0.221 347.7 3.258 207 0.743 87.0 2.486 608 2.144 16.0
9 0.812 954 0.238 241.6 3.223 031 0.677 103.0 2.413 284 2.979 19.0
10 0.855 584 0.231 270.4 3.791 109 0.766 111.0 2.430 763 3.149 22.8
11 0.899 067 0.220 308.7 3.554 210 0.815 86.0 2.468 703 3.477 29.0
12 0.803 576 0.241 233.4 3.097 017 0.62 113.0 2.230 828 3.233 31.0
13 0.767 340 0.198 287.5 2.296 408 0.415 136.0 1.739 304 1.192 45.9
14 0.738 352 0.187 294.8 2.122 311 0.392 131.0 1.322 809 0.954 38.7
15 0.690 606 0.129 435.4 1.801 029 0.288 167.0 0.814 659 0.591 37.8
R2 AEAWEBEMENAERRUZHRREMHBEINRE
Table 2 Relative error of droplet deposition amount between simulation and experiment at different distances and angles %
NS/ ) FEBImESL 1.00 m PEBmEL 1.25 m FEBWEL 1.50 m PEBIEL 1,75 m
Angle Distance is 1.00 m Distance is 1.25 m Distance is 1.50 m Distance is 1.75 m
0 25.3 58.4 133.4 330.2
15 28.2 82.6 189.5 378.6
30 31.1 97.3 246.7 403.7
45 32.8 108.3 278.5 409.1
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Droplet deposition characteristics of CFD based orchard air-driven sprayer

LI Jie ZHAO Chunging LI Shanjun CHEN Hong DING Shufang

College of Engineering s Huazhong Agricultural University/Key Laboratory of Agricultural
Equipment in Mid-Lower Yangtze River ,Ministry of Agriculture
and Rural Affairs sWuhan 430070,China

Abstract The CFD based droplet trajectory and deposition model were established to study the
droplet deposition characteristics and the influence of air supply direction on droplet movement in the
sprayer. The relevant parameters of the sprayer were measured. Two-dimensional spray flow model was
established and the parameters of the model were determined. The droplet deposition on vertical section
at different distances from sprinkler head was simulated. Validation test was conducted under the same
conditions as the simulation. The results showed that the droplet deposition characteristics fitted well
with the results tested. The increase of air supply angle had little effect on droplet drift within the range
of 1.0 m from the sprinkler head. With the increase of the distance from the sprinkler head, the influence
of air supply angle on the drift loss of fog droplets at the bottom increased gradually. The simulation re-
sults deviated greatly from the actual test results when the range of the sprinkler head exceeded the
1.0 m, but the rule of decreasing droplet deposition gradually with the increase of distance from sprinkler
head was consistent.

air-driven sprayer; CFD simulation; droplet deposition; droplet drift; air-supply angle
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