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Foreword

ISO ({the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
1SO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Organization (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member hodids for
voting. Publication as an International Standard requires approval by at least 75 % of the member bpdies
casting a vpte.

Internationil Standard 1SO 5682-2 was prepared by Technical Committee ISO/TE.23, Tractors| and
machinery [for agriculture and forestry, Subcommittee SC 6, Equipment for crop protection:

This secoId edition cancels and replaces the first edition (ISO 5682-2:1986), of which it constitules a
technical revision.

Annexes Aland B form an integral part of this part of ISO 5682.
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Equipment for crop protection — Spraying equipment —

Part 2:

Test methods for hydraulic sprayers

1 Scope

This part gf 1ISO 5682 specifies the methods of testing and assessing the performance and accuracy o

of hydrauli

it is applicable to agricultural hydraulic sprayers for field crops, except{or'manual sprayers and aircr

sprayers.

2 No

The follow
Internation
revision, &
possibility
registers O

ISO 5681:

ISO 5682
nozzles.

3 Definitions

For the pu

3.1 ref

£ sprayers for field crops.

rmative references

al Standard. At the time of the publication,-the editions indicated were valid. All standards a
Ind parties to agreements based on the~International Standard are encouraged to inv
pf applying the most recent editions _of the standards indicated below. Members of IEC and |
f currently valid International Standards.

1992, Equipment for crop protection — Vocabulary.

1:1996, Equipment for._crop protection — Spraying equipment — Part 1: Test methods

distribution

aft-mounted

ing standards contain provisions which, through reference in this text, constitute provis'lons of this

e subject to
pstigate the
BO maintain

for sprayer

Fposes of-this part of ISO 5682, the definitions given in ISO 5681 and the following definition apply.

rence level

level of liquid when the tankis filled to its nominal capacity and the sprayer is in a horizontal position

4 Test liquids

4.1 Clean water, with no solids in suspension, except for the agitating test (see 8.9).

5 Apparatus

NOTE — Measuring equipment other than those described in sections 5.1 and 5.2 are allowed providing that the same
accuracy and the same resolution are achieved.
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5.1

Measuring equipment

For measurements relating to nozzles and for the test equipment, see ISO 5682-1:1996, subclause 5.1.

5.2 Distribution bench

The distribution bench shall be in accordance with ISO 5682-1:1996, figure 1.

5.2.1 Groove characteristics

The walls of the grooves shall be vertical.

©1SO

The upper
tolerance of
ISO 5682-1
The maxim

The distano

NOTE — In

+ 1 % on the horizontal and, in the lateral direction (parallel with the grooves), a tolerance’of
1996, figure 2).

im thickness of the groove walls shall be 4 mm.

e between two consecutive ridges shall be (100 + 1) mm.

conditions apply by comparing two or four adjacent grooves with one 100 mm groove.

The height

The total w
part of each

bf the vertical walls of the grooves shall be at least twice the width of the grooves.

ridge.

5.2.2 Uppg¢r part of the walls

The upper
have the fo

a) thehe

b) the thi
c) the roy

d) no poi

Acc

part of the walls is formed by a symmetrical chamfered edge which may be rounded off and
lowing characteristics:

ght of chamfered edge shall be at least three times the thickness of the wall;
tkness of upper part of the chamfered edge shall be at most 1 mm;
nding-off radius shall be at'most 0,5 mm;

nt of the ridges shall'bé more than 2 mm above or below the mean plane of the ridges.

uracy of the measurements

6.1

The {ime{measured shall be not less than 60 s and the measurements shall be made to an accurag

dth of the distribution bench shall not be affected by the suim of the tolerances permitted fo

pdges of the walls shall form a plane with, in the longitudinal direction (perpendicular to the grooves), a

2 % (see

the case of a distribution bench composed of grooves spaced at intervals. of 50 mm or 25 mm, the following

the upper

which shall

yof+1s.

6.2

6.3

6.4

6.5

6.6

Volumes of liquid shall be measured to an accuracy of + 0,5 %.

Pressures shall be measured to an accuracy of + 2,5 % of the test pressure.

The accuracy of mass, length and volume measurements shall be specified in the test report.
Angles shall be measured to an accuracy of + 1°.

Temperatures shall be measured to an accuracy of + 0,5 °C.
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General test conditions

All operational conditions and test parameters shall be indicated in the test report.

71

Power take-off rotational frequency

All the tests shall be made with a power take-off rotational frequency of 540 min=1, or 1 000 min—1 or the rotational
frequency recommended by the manufacturer.

7.2 Temperature and relative humidity

The tempe

during the {est. The relative humidity of the test premises shall be normally not less than 50 %. The temp

the relative

rature of the test liquid and the air temperature of the test premises shall be between 10 °

> and 25 °C

humidity shall be stated in the test report.

7.3 Pressures

During the

pressures $hall be stated in the test report.

Before ead
sprayer pre

A sufficienf number of pressure gauges shall be inserted to indicate the_préssure of the liquid at the inl¢g

h test, the pressure shall be established using a standard pressure gauge mounted al
ssure gauge. The pressure checking assembly shall not be changed’during the test.

erature and

test period, the pressure used shall not vary more than +2,5 % from thé mean pressure. The test

bngside the

t and at the

end of each spray boom section. If necessary, there shall be also apressure gauge at the inlet and odtlet of each
line filter.

Optionally,|the pressure may be measured at intake and discharge from the pump and hydraulic injectpr, as close
as possiblg to these devices.

7.4 Chaqice of nozzles for the tests

A sufficien{ number of complete nozzles shall be'taken to equip the boom. The deviation in the dischargg from each
nozzle, expressed as a percentage of the mean discharge of the sample, shall not exceed + 2,5 % in jaccordance
with ISO 5¢82-1:1996, subclause 6.2.

8 Testing

8.1 Uniformity of output from the nozzles mounted on the boom

The test shall be made'with each type of complete nozzle.

8.1.1 Tes{ pressure

Use as thetestpressurethe maximur pressure indicated by the Tnanufacturer 1o the operator for the type of nozzle

mounted on the boom, if it is less than the maximum service pressure of the sprayer; otherwise, use the maximum

service pre

ssure.

8.1.2 Measurements

Collect the liquid discharged by each nozzle on the boom for a chosen period and measure the volumes obtained.

Any equivalent method may be used.

8.1.3 Results
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The volume of liquid collected for each nozzle shall be indicated, in a table or graph, as a percentage of the mean
volume for the nozzle type mounted.

8.2 Discharge from the spray boom

The test shall be made with each type of complete nozzle.

8.2.1 Test

pressure

Use the pressures specified in of ISO 5682-1:1996, subclause 7.2.2.

8.2.2 Measurements

Measure th

p total discharge from the spray boom during a period of at least 60 s.

8.2.3 Results

Indicate the total discharge from the spray boom in the test reponr, in litres per minuté, in the form of

table.
The volume
8.3 Spa
8.3.1 Spad
The spacin
8.3.2 Dire¢

The directi

/hectare for various forward speeds may also be indicated in the form“of a graph or table.
cing of nozzles and direction of their axes

ing

) between nozzles along the spray boom shall be mieasured to an accuracy of + 1 mm.

ttion of the axes of the nozzles

8.3.3 Resllts

Indicate in

he test report the position of the nozzles along the spray boom, in millimetres, and the angul

of their axgs in relation to the vertical and to the travel direction, in degrees, with the nozzles numbered

right on the

horizontal axis viewed by an observer located behind the sprayer.

8.4 Spray distribution

8.4.1 Pressure

Use the m3

the optimum pressure

pn of the axes of the nozzles shall be.measured in relation to the vertical and in accordan
recommendations of the manufacturer. It may, for.€xample, be shown by inserting a rod in the nozzle nut

ximum and minimum pressures indicated by the manufacturer of the sprayer used and, if it i

a graph or

ce with the

hr deviation
from left to

5 specified,

The test shall be carried out on a complete spray boom, or in the case of a symmetrical design, on at least one half
of the spray boom.

In the case of a test carried out spray boom section by spray boom section, the following conditions shall be

respected:

the whole spray boom shall discharge during a test on one spray boom section;

the time of the test shall be the same for each spray boom section.

8.4.2 Positioning of the spray boom
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The spray boom shall be in its normal working position.
8.4.3 Height of the spray boom

If the manufacturer indicates an optimum working height, the test shall be made at this height as well as at 150 mm
above and below this working height.

If the manufacturer does not indicate a working height, the tests shall be made at 400 mm, 500 mm, 600 mm and

700 mm, and optionally at 300 mm and 800 mm. These heights shall be measured from the ridges of the distribution
bench to the nozzle orifices.

8.4.4 Megsurements

Collect the liquid from each 100 mm groove during a period which is determined according to the dischdrge from the
nozzle haying the greatest discharge.

8.4.5 Results

Indicate the results in the test report, for each boom height, in the form of a graph or table, with [the grooves
numbered from left to right on the horizontal axis viewed by an observer located behind the sprayer.|The volume
collected for each groove shall be indicated on the vertical axis as a percentage.of the mean volume. The coefficient
of variation for each height shall also be indicated in the form of a graph or'table. Only those grooves Ipcated in the
area completely covered by the jets shall be taken into account in the calculations. The coefficient of variation shall
be calculated for the 100 mm grooves and also for the 50 mm or 25 mm{grooves if these are used.
8.5 Head losses in the delivery piping

Position the adjustment system of the sprayer so as to obtain the maximum discharge which can be a¢hieved from
the spray poom.

8.5.1 Measurements

For the pqgsitioning of the pressure gauges, see*7.3.

Mount thq largest output nozzles supplied.

Adjust thg pressure to the maximum-value indicated for these nozzles by the manufacturer.

Switch on] any hydraulic mixing device which is operated by the discharge from the pump (for example, hydraulic
injector off hydraulic agitator):

8.5.2 Results

The pressures ‘indicated by the pressure gauges, the differences between the pressures indicated by successive
pressure [gauges and the differences between the pressure read on the pressure gauge placed upgtream of the
pump out i i

8.6 Discharge from the pump
8.6.1 Measurements
The discharge from the pump shall be measured at the pump speed indicated by the manufacturer, and at the

maximum and minimum service pressures. In addition, the discharge from the pump shall be measured in its normal
mounting on the sprayer at the intake height corresponding to a half-full tank during the test.

8.6.2 Results
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The results of these tests shall be given in the form of a graph or a table, in litres per minute.
8.7 Rate of fill from the tank filling device

8.7.1 Measurements

The discharge from the system for filling the tank shall be measured for:

a) a water surface kept at the level of the opening in the filler;

b) a water surface kept 3 m below the horizontal plane passing through the intake opening of the pump;

c) awatef surface kept 5 m below the horizontal plane passing through the intake opening of the pump
The hoses, ponnectors and strainers supplied by the manufacturer shall be used.
8.7.2 Results

The results|of the measurements shall be indicated in the test report. An accuracy ‘of)+ 5 % is sufficier]t for these
discharge measurements. The discharge rate shall be expressed in litres per minute. Optionally, the time to fill the
sprayer tank may be indicated, in minutes.
8.8 Capacity of the tank

8.8.1 Measurements

The total vdlume of the tank shall be measured.

Compare tHe actual volume in the tank corresponding to\the centre-line of each mark on the scale of tHe contents
gauge with the volume indicated on the gauge.

8.8.2 Resylts
The test regort shall mention the total volume of the tank, in litres and as a percentage of the nominal volyme.

For each mark on the scale of the gauge, the volume indicated and the deviation with respect to the actual volume
shall be expressed in a table, as a-percentage of the actual volume.

8.9 Agitating

8.9.1 Preliminary test

Carry out the agitating test using a 1 % suspension of copper oxychloride in accordance with annex A (this
concentratipn is.considered to be the basis concentration). Fill the tank to the nominal capacity whilst agitating.

Before stopping the agitating, take two samples of at least 20 mi each at 90 %, 50 % and 10 % of the reference
level (3.1).

Assess each sample individually and calculate the mean for each level.

NOTE — The samples can be analysed by a drying technique at a temperature between 105 °C and 110 °C. Another
technique may be used providing that the same values and the same accuracy are obtained.

If the mean values at each level are not between 0,95 % and 1,05 %, repeat the test with more effective agitating.

Calculate the mean of all three levels, which will be used later as the basis concentration for the calculation of
deviations.
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8.9.2 Re-agitating test

After the sampling period, allow the suspension to stand for 16 h.

ISO 5682-2:1997(E)

Then restart the agitating and, after 10 min, take two samples in accordance with 8.9.1. Evaluate the concentration -
of each sample individually. For each level, calculate the mean and the relative deviation with respect to the basis

concentration determined in 8.9.1.

8.9.3 Concentration uniformity during

the emptying process

Empty the tank by opening one of the spray feeders and connecting it to a valve which lets out the same amount of

liquid as i

Use a tes{ pressure which is equal to the average of the minimum and maximum operating pressiire jndicated by
the manuffacturer to the operator for the type of nozzles mounted on the sprayer. If there are several jnozzle sets,
use the nqgzzle set giving the greatest amount of spray liquid.

At the outlet of the sprayer, take two samples at the beginning of the test, then according-to the frequercy indicated

in table 1 dintil spraying is finished. Take the last sample from the residue of the tank content.

Table 1 — Sampling frequency

Nominal tank capacity Take‘samples every
<4001 501
> 400 but <1000 | 1001
> 1000 | 2001

8.9.4 Results

The test results shall be indicated in-the'test report presented in annex B.
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