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Abstract

In order to research on influence of spray operating parameters on droplet deposition, four kinds of

spray pressure, air-blast velocity, travel speed, and three kinds of sampling height, were set to testing

droplet coverage in artificial tree canopy and deposition shelf ( sparse canopy), using orchard axial-fan

air-assisted sprayer. Results showed that spray pressure had no significant effect on droplet deposition.

To reduce travel speed could increase droplet deposition on leaves frontside and backside. To increase

air-blast velocity could increase droplet deposition effectively on leaves backside. According to the

regression analysis, all the spraying parameters had significant effect on droplets deposition. But

influence degree was different, the parameters order from strong to weak by influence degree were sample

height, speed, air-blast velocity and spraying pressure.
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Fig. 1

Sampling scheme of droplet deposition distribution testing
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Tab. 1

Testing parameters

~ 555 1 M5 Sk I iR R KL H F X A7 55 3
r p/MPa Q/mL-min /pum vf/m-s’1 v, /mes”!
1 0.5 817 286 4.8 0.5
2 1.0 1098 260 6.4 1.0
3 1.5 1348 240 8.8 1.5
4 2.0 1543 212 10. 8 2.0
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Fig.2 Image processing of droplet coverage in paper cards
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Tab.2 Droplet coverage on frame shelf 1. 5 m from fan without canopy %
% 7 1)f=4.8m/s 1;/=6.4m/s v/=8.8m/s ﬂ/=10.8m/s
JE 7 #WEv, h=1.2m h=15m h=1.8m h=1.2m h=1.5m h=1.8m h=12m h=1.5m h=1.8m h=1.2m h=1.5m h=18m
pMPa /wes™t g F R OE R OE R OE R OE R OFE R OE R E R E R E R E R
0.5 396 0 21.6 1.7 11.2 6.2 46.9 0.9 23.0 1.2 9.3 13.8 44.7 2.7 31.2 4.1 20.0 13.4 61.7 4.4 51.5 12.6 19.4 42.6
1.0 3.7 0 28.3 0.2 21.7 1.7 21.0 O 20.2 0.7 87 19.3 27.3 1.4 24.2 1.2 8.1 13.3 42.5 2.3 39.1 4.3 17.7 27.2
o2 1.5 42,5 0 458 0 30.4 0.5 23.9 0 18.0 1.3 9. 9.7 13.6 0.1 15.6 2.0 6.3 20.2 20.4 0.5 11.3 3.1 4.7 24.4
2.0 73 0 34 0 08 01 51 0 80 0.1 2 0.3 5.1 0 51 0.1 30 20 84 0 3.4 03 2.6 2.8
0.5 72.3 0.9 35.7 0.2 2.8 35.140.7 2.4 36.2 4.0 11.4 38.033.7 1.3 36.9 4.0 7.0 51.2 48.1 3.3 39.9 4.4 5.8 52.6
1.0 21.6 0 13.5 0.3 4.7 6.3 20.3 0.1 9.5 1.5 7.1 20.028.7 0.3 16.1 3.4 6.5 38.6 35.1 1.0 18.2 4.3 10.4 42.3
b 1.5 22.4 0 20.4 0.2 8.6 3.0 208 0 10.4 1.1 7. 9.2 13.3 0 11.3 0.9 8.6 25.2 16.2 0.4 11.9 3.5 9.7 27.0
2.0 9.8 0 80 0O 1.4 0.1 10.2 0 10.5 0.4 3. 2.2 10.1 0 10.4 0.1 2.5 49 7.3 0.1 16.0 1.0 3.4 7.3
0.5 58.9 4.0 26.7 1.2 4.9 44.3 45.0 1.6 30.4 3.2 8.3 63.4 551 2.4 33.6 4.8 7.7 64.1 59.2 5.5 54.9 9.2 11.0 63.2
1.0 23.3 0 13.3 0.4 7.1 10.3 9.6 0 9.9 0.6 5.6 16.4 13.5 0.6 10.8 2.8 6.8 32.3 36.2 1.5 25.9 3.4 10.6 58.3
b 1.5 16.6 0.1 14.9 0.4 85 2.0 152 0.1 12.3 0.3 6. 8.0 14.2 0 10.2 0.7 6.4 22.7 11.7 0.8 8.6 1.5 3.9 32.2
2.0 249 0 249 0 13.4 0.6 13.7 0 15.6 0.1 9. 3.4 10.7 0.3 6.5 1.1 42 6.1 11.7 0.2 6.7 1.0 3.5 15.1
0.5 72.0 3.1 33.5 3.4 5.0 42.256.0 1.6 20.2 1.9 5.9 64.8 36.5 6.3 51.4 4.3 22.4 48.0 41.7 2.0 47.2 3.1 11.4 42.9
1.0 3.7 0 29.7 0.1 20.1 12.3 12.9 0.1 81 0.2 5. 6.0 18.1 0.4 9.2 0.9 4.9 21.3 250 1.6 12.6 5.2 3.8 30.6
0 1.5 149 0 14.4 0.1 9.1 3.1 11.3 0.4 85 0.3 3. 9.7 7.1 0 82 0.3 2.8 29.6 14.5 0.2 81 0.7 3.1 11.1
2.0 1889 0 16.4 0 7.5 1.0 12.2 0.1 9.0 0.1 5. 26 9.6 0.1 11.5 0.8 5.9 9.0 85 0.4 36.9 1.3 3.6 22.7
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Tab.3 Droplet coverage in artificial tree canopy %

wE v=4.8m/s v,=6.4m/s v,=8.8 m/s v,=10.8 m/s
iV MEv, h=1.2m h=1.5m h=1.8m h=1.2m h=1.5m h=1.8m h=1.2m h=1.5m h=1.8m h=1.2m h=1.5m h=1.8m
pMPa /wes™ g g F R OE R OE R OE R OE R OF R OE R E R E R E R FE R
0.5 10.6 0.2 8.6 0.7 14.2 0.7 16.9 0.9 2.3 1.2 9.3 0.8 147 2.7 6.2 1.1 17 1.4 21.7 1.4 13.5 2.6 5.4 0.6
1.0 7.7 0.7 53 0.2 7.7 0.5 2.1 0.3 32 0.7 7.7 1.3 33 1.4 1.2 1.2 81 1.3 7.5 1.3 7.1 1.3 2.7 0.2
o3 1.5 45 0.6 1.8 0 6.4 0.2 1.9 0.2 6.8 0.3 6.5 0.7 3.6 0.1 1.6 0.6 6.3 1.2 5.4 0.5 1.3 0.9 4.7 0.4
2.0 22 0 05 O 35 O 1.7 01 1.2 0.4 32 0 1.8 O 0.8 09 29 0 27 0 06 .1 2.1 0.2
0.5 3.8 0 2.5 2.6 5.1 0.1 19.4 0.2 1.2 0.6 1.7 0.1 19.6 0.1 1.9 0.8 19.6 0.1 65.6 0.9 2.3 2.2 2.8 0.5
1.0 36 0.3 1.7 0.2 2.3 0.1 6.0 0.2 0.6 0.7 1.5 0.2 6.8 2.6 1.3 2.1 0.4 0.8 85 09 .1 .4 1.1 L2
b 1.5 40 0.4 2.8 0.2 221 0 40 0.4 6.6 0 33 0.5 48 03 1.4 1.4 2.1 0.6 12.2 3.3 1.1 0.4 2.1 0.7
2.0 21 0 1.2 0 1.4 0 51 O 09 02 39 0 23 0 06 03 2.8 0.1 65 0 08 04 1.3 0.2
0.5 159 0 7.6 0.8 0.6 0 18.9 0.1 2.0 1.5 2.4 1.2 30.7 0.2 1.0 2.7 1.3 1.3 20.9 0.1 1.3 2.9 1.8 2.5
1.0 74 0 .1 1.1 2.1 0.1 42 0 1.1 1.8 30 03 57 0 0.7 1.5 1.7 0.2 10.3 0.1 3.1 4.9 4.4 1.2
b 1.5 29 0 09 1.2 721 0 22 O 09 15 30 02 31 0 1.2 03 1.7 0.3 224 0 07 05 09 0.3
2.0 . 0 1.6 0 155 0 39 O 1.7 0.4 91 o0 1.8 O 1.2 0.5 2.8 0.2 1.8 0O 09 07 2.7 0.3
0.5 13.7 0.2 1.4 59 32 05 157 0.1 1.1 51 33 12 16.7 0.1 2.5 0.7 2.0 0.8 26.3 0.2 2.8 6.4 4.4 1.2
1.0 10.0 0 3.8 1.1 10.6 0.2 7.2 0.1 1.4 1.0 3.9 0.5 9.4 0.2 1.4 1.8 3.3 0.9 95 01 1.2 1.8 1.6 0.8
0 1.5 6.1 0 1.5 0.3 3.7 0.4 40 0 1.4 0.5 30 0.7 58 0 1.1 1.5 2.0 0.8 52 0.1 05 .5 3.2 1.1
2.0 31T 0 LO O 7.3 0.7 227 0O 0.8 0.8 2.1 0.2 229 0 0.7 1.5 2.3 0.6 48 0.1 05 2.6 1.6 0.7
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Fig.3 Droplet coverage on deposition shelf with different spray operating parameters
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Fig.4 Droplet coverage in artificial tree canopy with different spray operating parameters
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Tab.4 Regression analysis of droplet coverage in artificial tree canopy
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