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Design Factors of Boom Sprayer(I)

— Spray Droplet Size and Coverage Characteristics on Rice Plants—
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ABSTRACT

This study was conducted to find the design factors of spraying device of the boom sprayer for low
volume application. Specific objectives of this study were 1) to select proper nozzles for broadcast spra-
ying and row crop spraying by the nozzle spray characterisic experiment, and 2) to investigate the cove-
rage characteristic of rice plant at the row crop spraying. The results of this study are summarized as
follows. :

6y

@

(3)

From the tested results on the droplet diameter spectrum and spray pattern the standard flat-
fan nozzle and drift guard nozzle were judged as appropriate for the broadcasting. Even flat-fan
nozzle showed similar span values to standard flat-fan nozzles and drift guard nozzle ; however,
the nozzles were found to be inappropriate for broadcasting because of their spray pattern. Hol-
low cone nozzle showed relatively small span values and uniform spray pattern.

For the upper and lower sides of the rice plants, coverage rates of even flat-fan nozzles and hol-
low cone nozzles were maximum at the second row, but decreased rapidly after the third row.
For the middle side of the rice plants, coverage rates of them were maximum at the first row,
but decreased rapidly. When one nozzle was tested, C.V. values were in the range of 90~ 160%
and 60~160% on entire heights of rice plant for even flat-fan nozzles and hollow cone nozzles
respectively. C.V. values at other parts were poor. Spray coverage rate at the middle part was
improved by overlapping the nozzles whereas there was little difference on the upper and lower
part of rice plants.

For spraying lower part of rice plant between rows, even flat-fan nozzles and hollow cone nozzle
were judged as appropriate, but in order to ensure the uniform coverage, distance between nozz-
les, recommended to be less than 90cm.

9 £ 0] (Key Words) : 7|42 (Row Crop Spraying), £ % (Droplet Diameter), ¥2&(Cove-

rage Rate)
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Fig. 1. Schematic diagram of experimental set-

up for spray droplet size measurement.
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Fig. 12. Coverage rates of rice plant at various heights.

Table 1. Variation of C.V. vlaues of an even flat-

fan nozzle without overlap

cone nozzle without overlap

Table 2. Variation of C.V. vlaues of a hollow

Pressure Orientation angle Cv % Pressure Orientation angle CV %

kPa deg. 0 Heigzh;, cm N kPa deg. 10 He1g2t15t, cm N
1472 1544 1045 1435 294.3 0 912 589 9638
2453 1588 911 954 4905 0 1268 27.3 967
147.2 20 1582 1012 161.0 2943 20 583 687 1097
2453 20 1616 910 1450 4905 20 1346 988 1601
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Table 3. Mean spray coverage rates for nozzle spacing at various heights in an even flat-fan nozzle

nozzle spacing, 90cm

nozzle spacing, 120cm

Pressure, Orientation angle,

Mean spray coverage rate, %

kPa degree Height, cm Height, cm

40 25 10 40 25 10
1472 0 16.7 514 115 12.7 38.8 8.7
2453 0 245 59.8 94 13.8 453 73
147.2 20 10.0 58.5 13.7 75 439 140
245.3 20 242 63.7 27.3 182 478 205

Table 4. Mean spray coverage rates for nozzle spacing at various heights in a hollow cone nozzle

nozzle spacing, 90cm

nozzle spacing, 120cm

Pressure, Orientation angle,

Mean spray coverage rate, %

kPa degree Height, cm Height, cm
40 25 10 40 25 10
204.3 0 14 64.5 81 - - -
490.5 0 78 749 17.8 - - 136
2943 20 14 65.9 218 - - -
4905 20 20 64.8 29.0 1.6 48.8 220
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Table 5. Variation of C.V values of an even flat-fan nozzle with overlap

nozzle spacing, 90cm

nozzle spacing, 120cm

Pressure, Orientation angle, CV, %
kPa degree Height, cm Height, cm
40 25 10 40 25 10
1472 0 1271 0.93 1149 90.3 302 979
245.3 132.7 12.5 52.3 95.4 12,5 92.7
147.2 20 1286 19.7 130.5 96.8 14.2 98.9
2453 20 130.9 19.8 57.7 98.6 4.87 145.0

Table 6. Variation of C.V values of a hollow cone nozzle with overlap

nozzle spacing, 90cm

nozzle spacing, 120cm

Pressure, Orientation angle, CV, %
kPa degree Height, cm Height, cm
40 25 10 40 25 10
294.3 87.2 18.8 93.2 - - -
4905 126.6 0.19 449 - - 94.7
294.3 20 39.0 322 108.3 - - -
490.5 20 1074 31.6 1316 74.4 317 95.0
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