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ABSTRACT An off-center spray nozzle was utilized in specific conditions, to apply
agrochemicals in plant production, such as positioned at the end of the spray boom, spray
products under the crop leaves and two nozzles combined to apply herbicides in a
uniform application over seedlings or small plants. Technical information regarding this
nozzle is needed for the proper selection. The objective of this study was to evaluate the
distribution of air induction and off-center nozzle AIUB 8502 under different operating
conditions. We evaluated the individual profile, spray nozzle outflow, spray angle, spray
width and simulated the distribution profile for two AIUB 8502 nozzles at working
pressures of 200, 300, 400 and 500 kPa, heights of 30, 40 and 50 cm from the target and
spacing from 30 to 100 cm. All tests were performed following the ISO 5682-1 with
some adaptations. The nozzle presented an eccentric distribution of liquid with a
discontinuous side and eccentric opposing end, with sharp decrease in the volume of
liquid. Increases in the height and working pressure extended the profile distribution. The
largest number of uniform configurations was obtained at a height of 50 cm, decreasing
heights from 40 to 30 cm. The angle and flow rate of the off-center nozzle increased with
the increase in pressure, with no differences between discontinuous and total angles
between 400 and 500 kPa, and 200 and 300 kPa pressure ranges.

Keywords: Equipment engineering, Technology application, Spray boom,
Agrochemicals.

INTRODUCTION The objective of application technology is applied the agrochemical
in the biological target with precision to reduce damage on environment, non-target
organisms, sensible plants with efficiency and efficacy (Matthews, 2002). These
requisites have to be applied when we have security applications with economy and
efficiency. The nozzle is responsible to produce some qualitative factors which guarantee
correct spray deposition over biological target and economy efficiency. Droplet spectra,
distribution profile, wide angle and flow rate is a referential to selection a correct spray
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nozzle in a many possibilities like a type of agrochemicals, environment conditions,
climate conditions, biological target, operational conditions and type of culture plant. In
order to apply agrochemicals in special conditions is necessary selection nozzles with
some characteristics. The nozzle AIUB 8502 have an off-center spurt, which can be used
in so many special cases: on the end of spray boom to protect sensible cultures in non-
selective herbicide application and non-target organisms and locations; under foliar
application to protect the leaves of the crops; local application over seedlings and small
plants to reduce spending when used expensive agrochemicals. This nozzle has an air-
induction system to promote reduce on a spray drift. The information about liquid
distribution, flow rate, height, spacing between nozzles, swath and angle of spurt is
necessary to indicate the better condition to apply the agrochemical. This work have the
objective to evaluate the liquid distribution of air induction an off-center spray nozzle
used to apply agrochemicals in special condition.

MATHERIAL AND METHODS Tests have been made in laboratories of Centre de
Mecanitzacio Agraria de la Genaralitat de Catalunya with five samples of air induction
nozzle AIUB 8502 which every sample represent one repetition. Was analyzed:
distribution profile, uniformity of distribution with two nozzles, swath, flow rate and
angle of spurt (normal side, off-center side and total). The distribution profile was
measured on a bench of distribution profile designed conform the norm I1SO 5682-2:1997
(I1SO, 1997). A single nozzle was installed in a spray boom localized in a center of the
patternor with heights 30, 40 and 50 cm in relation to bench. The single nozzles work at
pressures 200, 300, 400 and 500 kPa for a sufficient time to full 90% for at last one test-
tube. For each nozzle was collected three volume samples transformed in a percentage of
volume applied. The volume collected was transformed to mL min™ and the values will
serve to make graphics for a nozzle profile and to calculate a coefficient of variation
(CV%) of volumetric distribution in a computer simulate spray boom (Microsoft Excel)
with two nozzles with normal size pointing to center of spray boom in 30, 40, 50, 60, 70,
80, 90 and 100 cm spacing between nozzles. Was analyzed the center of spray boom and
values of CV% less then 7% was taken to indicate uniform coverage. The flow rate was
evaluated with a real time flow rate measure (flowmeter) with 200, 300 and 400 kPa. The
pressure of 300 kPa was used to confirm a flow rate indicate for a manufacturing spray
nozzle. The spray angle was determined by digital frontal images of nozzles in hydraulic
work in the 200, 300 and 400 kPa pressures. The images were collected using a digital
camera with 6.1 mega pixels and flash function activated. The angle was measured in a
software Image Tool version 3.1. Analyses of data were carried out using Microsoft
Excel and SAS software’s. Volumetric distribution was analyze of CV%. Flow rate and
spray angle was submitted a study of analysis of variance and means comparison with
Tukey test at 5% of significance.

RESULTS AND DISCUSSION The nozzle, presented profile with higher liquid
deposition on eccentric side with decrease in direction of a normal side (Figure 1).
Increase in pressure and height, increased the swath. Similar results were obtained by
Viana et al. (2009), evaluating plane spray nozzle. The profile observed for the nozzle,
permit recommend the use at the end of a spray boom. They also allow the two
overlapping spray nozzles performing a uniform volumetric distribution for herbicide
application in full or in line between the rows of crops. The best settings, using two
nozzles are presented in Table 2. In general, spacing between points very far or very
close, promote greater coefficient of variation, due to lack or excess deposition of fluid in
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the middle. The practical implication of this information is that with very large spacing
may be a lower or absence of weed control on the center and smaller spacing, possibly
cause financial loss and toxicity of crops by higher doses in the central region. The
increase in pressure caused an increase in the flow rate, as seen in Table 2. The
manufacturer's recommendation to classify the nozzle in 02 gallons min™ (yellow) and
the flow rates indicated in the tested pressures are correct according to the classification
standards in ISO 5682-1 (1996). The pressure of work also influenced the opening angle
of the spray (Table 2). Analyzing the opening of the next batch, it was observed that at
pressures of 500 and 400 kPa there was no difference in the resulting application ranges
of spray deposition similar to the target, as shown in Table 1. A similar situation was
observed by Viana, et al. (2007) and Ferreira et al. (2007) with spray plane nozzle, where
the increase in pressure increased the output angle of the spray and the range of
deposition provided by spray nozzles.

CONCLUSION The spray nozzle AIUB8502 presented eccentric spray. Can be used on
the end of spray bomm and with two nozzles to apply agrochemicals in a uniform
application
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Figure 1. Distribution profile of nozzle AIUB 8502 operating under pressures of 200,
300, 400 and 500 kPa in 50 (A), 40 (B) and 30 cm (C) of height in relation of target.
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Table 1. Coefficient of Variation (CV%) of distribution profile and central swath
evaluated of nozzle AIUB 8502 in different work pressures, height of spray boom and
spacing between nozzles.

Pressure Space between Height of spray boom (cm)
(kPa) nozzles CV%* Central swath
(cm) evaluated (cm)
30 40 50 30 40 50
30 8 11 5 40 50 45
40 7 13 9 50 60 50
50 29 9 13 60 60 60
200 60 48 7 8 70 70 80
70 67 21 7 80 90 90
80 76 36 16 90 100 100
90 87 49 29 100 110 110
100 97 63 41 110 120 120
30 4 10 7 40 50 40
40 5 11 7 50 60 60
50 19 6 7 50 60 60
300 60 34 5 7 70 90 70
70 51 12 4 80 90 100
80 64 25 7 90 100 100
90 75 38 17 100 100 100
100 85 52 28 110 110 110
30 3 10 5 40 50 40
40 5 7 7 50 50 50
50 17 6 7 50 70 60
400 60 32 6 6 70 90 70
70 46 10 4 80 90 100
80 59 22 5 90 90 110
90 79 30 14 100 110 100
100 80 33 24 110 110 110
30 7 11 9 50 50 40
40 9 7 8 50 50 40
50 13 6 7 60 70 60
500 60 8 7 7 80 90 70
70 7 10 4 90 100 100
80 16 19 7 90 100 110
90 29 30 12 100 110 110
100 42 41 21 110 110 110

* Values under 7% are considerate satisfactory.

Table 2. Means of flow rate and angle of opening of spurt considerate the normal and
eccentric side in relation to vertical plane, operating in different pressures.

Pressure Flow rate Angle of opening (°)

(kPa) (L min™) Normal side Off-center side Total
200 0,64 D 50,53 C 1381 D 64,34 C
300 0,78 C 54,11 BC 16,96 C 71,07 B
400 0,90 B 58,34 AB 19,15 B 77,49 A
500 1,00 A 58,99 A 20,76 A 79,75 A
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Means following of same word on the column don’t differ on Tukey test with 5% of
probability.
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