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Research and Development of Grape Sprayer Mounted on Three-Point Hitch of a Tractor
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pages.

Developed sprayer has dimension of 100 x 100 x 120 cm, which is attached to three -
point hitch of a tractor in order to power a three-pistons pump for raising liquid pressure to
nozzles on boom. The experimental study included four hollow cone nozzles with difference in
number of holes: 1,4, 5 and 7 holes. For the results, working speed of a tractor was 2.06 km/hr
and pressure of sprayer was 35 kgf/cmz. The hollow cone nozzle with one hole showed that
number of spray droplets on both sides of leaves was higher than the standard value. The
average number of droplets on front leaf was 75 drcoplets/cm2 while the average number of
droplets on back leaves was 50 drop]ets/cmz. Ratio of volume median diameter to number
median diameter was 1.24 . The spraying rate was 7.65 liter/min. On the other hand, the hollow
cone nozzles with 4, 5 and 7 holes showed numbers of droplets lower than the standard value on

some position of leaves.

The field capacity of the developed sprayer is 4.24 rai/hr with 73.57 % of field
efficicncy. The average spraying rate is 0.54 litre/tree or 108.25 litre/rai. Regarding cost
analysis, when the machine and operating costs for 200 day/year at 5 hours/day, as well as labor
cost are taken in to consideration, the pay back period is 1 month. The break — even point of

working is 37.75 rai.
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M15197 24 @29819715A1 cumulative number percent Li¢ cumulative volume percent ietily
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11711 VMD tas NMD NALHUNTEA1Y 1A veriiRanIIenadd 1 3

Number
N*100
Droplet Mean Volume of of Cum. Vol Cum.
diameter diameter group mean droplets ZN Sum % by Vol.
sizing diameter in in
3 (%) 3
groups (micron) (micron’) group (%N) group (%Ndm)
™)

100 149 124.5 1,929,781.1 0 0.0 0.0 0 0.000
150 199 174.5 5,313,568.6 3 1.3 1.3 0 0.037
200 249 224.5 11,314,856.1 4 2.1 3.4 0 0.169
250 299 274.5 20,683,643.6 10 4.8 8.1 1 0.711
300 349 324.5 34,169,931.1 14 6.8 14.9 1 1.984
350 399 374.5 52,523,718.6 17 8.6 235 2 4.483
400 449 424.5 76,495,006.1 18 8.9 324 4 8.229
450 499 474.5 106,833,794.0 22 10.8 43.1 6 14.565
500 549 524.5 144,290,081.0 34 17.0 60.1 14 28.098
550 599 574.5 189,613,869.0 16 8.1 68.3 8 36.597
600 649 624.5 243,555,156.0 25 12.6 80.9 17 53.561
650 699 674.5 306,863,944.0 10 5.0 85.9 8 62.026
700 749 724.5 380,290,231.0 15 7.3 93.1 15 77.237
750 799 774.5 464,584,019.0 5 23 95.4 6 83.004
800 849 824.5 560,495,306.0 4 2.1 97.5 7 89.575
850 899 874.5 668,774,094.0 2 1.1 98.6 4 93.726
900 949 924.5 790,170,381.0 2 1.0 99.6 4 98.085
950 999 974.5 925,434,169.0 1 0.4 100.0 2 100.000
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Droplet Mean Volume of Number of Cum. Vol Cum.
_N*100
diameter diameter  group mean  droplets in ZN Sum % by Vol.
sizing diameter group in

groups (micron) (micron3) ™N) (%) (%N) group (%Nde)
100 149 124.5 1,929,781.1 7 3.5 3.5 0 0.095
150 199 174.5 5,313,568.6 13 6.5 10.0 0 0.581
200 249 224.5 11,314,856.1 23 11.5 21.5 2 2411
250 299 274.5 20,683,643.6 16 8.0 29.5 2 4.737
300 349 324.5 34,169,931.1 27 13.5 43.0 6 11.224
350 399 374.5 52,523,718.6 32 16.0 59.0 12 23.042
400 449 424.5 76,495,006.1 35 17.5 76.5 19 41.867
450 499 474.5 106,833,793.6 15 7.5 84.0 11 53.135
500 549 524.5 144,290,081.1 18 9.0 93.0 18 71.397
550 599 574.5 189,613,868.6 3 1.5 94.5 4 75.396
600 649 624.5 243,555,156.1 8 4.0 98.5 14 89.096
650 699 674.5 306,863,943.6 0 0.0 98.5 0 89.096
700 749 724.5 380,290,231.1 2 1.0 99.5 5 94.444
750 799 774.5 464,584,018.6 0 0.0 99.5 0 94.444
800 849 824.5 560,495,306.1 0 0.0 99.5 0 94.444
850 899 874.5 668,774,093.6 0 0.0 99.5 0 94.444
900 949 924.5 790,170,381.1 1 0.5 100.0 6 100.000
950 999 974.5 925,434,168.6 0 0.0 100.0 0 100.000

200 100
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MINMANUING 49 N1511A1 cumulative number percent i1 cumulative volume percent 1o

Y
ﬁWhlﬂWWﬂW VMD tag NMD %1ﬂlLNuﬂ3$91th’JGl@ﬁ1 VDI INANIT Y

NaNS g
Droplet Mean Volume of Number of N*100 Cum. Vol Cum.
diameter diameter group mean droplets in Z Sum % by Vol.
sizing diameter group in
groups (micron) (microns) N) (%) (%N) group (%Ndms)
100 149 124.5 1,929,781.1 4 2.0 2.0 0 0.045
150 199 174.5 5,313,568.6 6 3.0 5.0 0 0.228
200 249 224.5 11,314,856.1 17 8.5 13.5 1 1.338
250 299 274.5 20,683,643.6 18 9.0 22.5 2 3.486
300 349 324.5 34,169,931.1 24 12.0 345 5 8.218
350 399 374.5 52,523,718.6 23 11.5 46.0 7 15.187
400 449 424.5 76,495,006.1 34 17.0 63.0 15 30.193
450 499 474.5 106,833,793.6 19 9.5 72.5 12 41.904
500 549 524.5 144,290,081.1 33 16.5 89.0 27 69.376
550 599 574.5 189,613,868.6 6 3.0 92.0 7 75.939
600 649 624.5 243,555,156.1 14 7.0 99.0 20 95.612
650 699 674.5 306,863,943.6 0 0.0 99.0 0 95.612
700 749 724.5 380,290,231.1 2 1.0 100.0 4 100.000
750 799 774.5 464,584,018.6 0 0.0 100.0 0 100.000
800 849 824.5 560,495,306.1 0 0.0 100.0 0 100.000
850 899 874.5 668,774,093.6 0 0.0 100.0 0 100.000
900 949 924.5 790,170,381.1 0 0.0 100.0 0 100.000
950 999 974.5 925,434,168.6 0 0.0 100.0 0 100.000

200 100
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MSIMANUINN 50 NMTHIA cumulative number percent Li¢ cumulative volume percent 1o

9
i ldma VMD tiag NMD NALHUNsEA1Y [aeii veeriaRaAns

NaN7g
Numbe
N*100

Droplet Mean Volume of r of Cum. Vol Cum.

diameter diameter group mean droplets ZN Sum % by Vol.
sizing diameter in in
3 (%) 3
groups (micron) (micron’) group (%N) group (%Ndm)
™)

100 149 124.5 1,929,781.0 3 1.5 1.5 0 0.023
150 199 174.5 5,313,569.0 5 2.5 4.0 0 0.130
200 249 224.5 11,314,856.0 25 12.5 16.5 1 1.265
250 299 274.5 20,683,644.0 20 10.0 26.5 2 2.925
300 349 324.5 34,169,931.0 16 8.0 345 2 5.118
350 399 374.5 52,523,719.0 20 10.0 44.5 4 9.333
400 449 424.5 76,495,006.0 19 9.5 54.0 6 15.165
450 499 474.5 106,833,794.0 11 5.5 59.5 5 19.880
500 549 524.5 144,290,081.0 29 14.5 74.0 17 36.670
550 599 574.5 189,613,869.0 7 3.5 77.5 5 41.995
600 649 624.5 243,555,156.0 22 11.0 88.5 21 63.495
650 699 674.5 306,863,944.0 8 4.0 92.5 10 73.345
700 749 724.5 380,290,231.0 10 5.0 97.5 15 88.603
750 799 774.5 464,584,019.0 2 1.0 98.5 4 92.332
800 849 824.5 560,495,306.0 2 1.0 99.5 4 96.830
850 899 874.5 668,774,094.0 0 0.0 99.5 0 96.830
900 949 924.5 790,170,381.0 1 0.5 100.0 3 100.00
950 999 974.5 925,434,169.0 0 0.0 100.0 0 100.00

200 100
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