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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 ISO 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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Equipment for crop protection — Spraying equipment —

Part 2:
Test methods to assess the horizontal transverse
distribution for hydraulic sprayers

1
This
This

Scope
document is applicable for sprayers intended to apply liquid over a horizontal surface.

document specifies test methods to assess sprayed liquid horizontal-transverse d

Metlods are based on sprayed liquid volume measurement, nozzle flow raté¢measurement g

pres
This
Hyd
proy

Som
infol

2

The
cons
undai

ISO
ISO

spra|

3
For 1

ISO

sure measurement.
document does not cover aerial sprayers.

aulic sprayers use a range of design features to delivefand control spray. The te
ided in this document are all useful but don’t give the same information. They are com
e test methods are not suitable for all sprayer types. Applicable test methods are des
mative annex.

Normative references

titutes requirements of this document: For dated references, only the edition cited
b681, Equipment for crop protection — Vocabulary

5682-1:2017, Equipment.for crop protection — Spraying equipment — Part 1: Test

yer nozzles

Terms and definitions
he purposes-of this document, the terms and definitions given in ISO 5681 apply.

ind [ECGmaintain terminological databases for use in standardization at the following a

istribution.
r nozzle tip

st methods
blementary.
'ribed in an

following documents are referred to .imthe text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of'the referenced document (including any amendmeits) applies.

methods for

ddresses:

SO,0Online browsing platform: available at http://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

4 Measuring equipment

Measuring equipment shall conform to ISO 5682-1:2017, Clause 4.

The

horizontal patternator shall be in accordance with ISO 5682-1:2017, 4.2.

In the case of a horizontal patternator comprised of grooves spaced at intervals of 50 mm or 25 mm,
summing of two or four adjacent grooves, respectively, to derive an equivalence to 100 mm grooves is

acce

ptable.
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Low flow rate measurements may not be possible directly with available flow meters. In this case, a
volume collected over measured time may be used.

5 Test conditions

5.1 General

The sprayer is to be operated per sprayer manufacturer’s instructions. All operational conditions and
test parameters shall be indicated in the test report. Clean water used for testing shall be free from
solids in suspension.

If an adjuvfant, plant protection product or other chemical is added, its identity, properties|and
concentratipn shall be documented in the test report.

5.2 Temperature and relative humidity

The temperjature of the test liquid and the air temperature of the test premises.shall be between|5 °C
and 35 °C dyuring the test.

The temperature and the relative humidity of the test premises shall be stated in the test report.
Relative huidity is recorded for information only.

5.3 Choi¢e of nozzles for the tests

The spray bjpom shall be equipped with nozzles, including nozzle filters and anti-drip devices, according
to the releviant specifications provided by the sprayer manufacturer’s instruction manual. The n¢zzle
type that is|used shall be documented by nozzle manufactuirer, model and size.

Nozzle size|may be chosen for very high flow if the purpose of the evaluation is to determine maxigum
variation of the sprayer transverse distribution,

Nozzle size may be chosen to provide lower flow, more representative of a common application pradtice.

5.4 Control pressure

The control|pressure is to be chosen-according to the operating characteristic of the nozzle. During the
test period,|the pressure shall not-deviate by more than 5 % from the intended pressure.

The control|pressure shall'be-stated in the test report.

6 Test methods

6.1 Gendral

Sprayed liquid volume horizontal transverse distribution (6.3), nozzle volume transverse distribution
(6.5), and nozzle tip pressure transverse distribution (6.6) are three methods that evaluate differently
horizontal transverse liquid distribution.

When nozzle volume or nozzle tip pressure methods are used to evaluate horizontal transverse liquid
distribution, nozzle tip position, nozzle orientation (verticality of the nozzle and twist of the nozzle
from perpendicular) and nozzle tip spray pattern of all nozzles shall also be verified. It shall also be
verified that no objects occur in the sprayed liquid stream.

For nozzle tip position requirements, see 6.4.

Annex B identifies tests or test methods typically applicable to different sprayer types.

2 © IS0 2017 - All rights reserved
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6.2 Standard conditions
Test conditions shall conform to ISO 5682-1:2017, Clause 5.

Tests shall be carried out on a complete spray boom. Measurements may occur on only one section or
with a few nozzles at a time; however, the whole boom shall be spraying during all of the measurements.

Tests shall be performed at pressure(s) chosen that are consistent with the ranges recommended by the
nozzle tip manufacturer and the sprayer manufacturer.

6.3 Transverse distribution evaluation by means of sprayed liquid volume
megsurement - sprayed liquid volume measurement method

6.3.1 Setup
The method shall conform to ISO 5682-1:2017, 6.4.

The [spray boom height shall be measured vertically between the top“of the groove wall of the
patternator and the orifice of the lowest nozzle.

Flat|fan nozzle(s) shall be positioned for the test so that the widest‘dimension of the spral pattern is
pergendicular to the grooves or in its normal working position ag,defined by the nozzle manufacturer.

A normal working position may for example have a spray angle offset of 5° to 15° from perpéndicular to
avoifl spray pattern interference of adjacent nozzles.

Figure 1 shows a spray boom with a horizontal patterrdator collecting the spray. This methgd measures
volume or mass distribution, in a horizontal plane, transverse to the intended direction of travel.
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1 erification area

Figure 1 — Horizontal patternator method

6.3.2 Measurement

The liquid shall be measured by graduated volume, by weight or by other equivalent method. If weight
is chosen, the collection container shall be weighed prior to collecting the samples and the difference
used in calculating the net weights.

The liquid shall be collected from each nozzle on the boom for a chosen collection period while spraying
with the complete boom.

The collection period shall be chosen to ensure 1,0 % maximum measurement error of the liquid.
Factors such as collection device volume, graduations and operator capability should be taken into
consideration. The collection period should be chosen to ensure overall accuracy based on these factors.

© IS0 2017 - All rights reserved 3
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6.3.3 Results

The grooves shall be identified from left to right as viewed from behind the sprayer. The results shall
indicate the total sprayer flow rate in 1/min as well as the number of nozzles spraying.

The results shall be indicated in the test report, for each boom height, in the form of a graph or table.
See Annex A and Table A.1 for an example of a table showing the result. The coefficient of variation for
each height shall also be indicated in the form of a graph or table.

The volume collected for each groove shall be indicated on the vertical axis as a percentage of the mean

volume. Only the grooves located in the area of the patternator correspondlng to fully developed spray

pattern sha
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Figure 1 sh
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the centre of the penultimate nozzle on one side of the boom to the midpoint betyee
e outermost nozzle and the centre of the penultimate nozzle on the other side oflthe b
ws the typical verification area for a complete boom.

le tip position

cing

ing shall be verified by measuring the distances between nozzle tips (adjacent nozzle cq
Ktance).

ing is a horizontal transverse measurement. In case.all nozzles are not in line, accura
nt may be improved by using a string, mounted between the first and last nozzle or
m, as a measurement line.

fnment
e alignment by measuring nozzle axes with the boom unfolded on a flat, level surface.

a nozzle may be identified, for~example, by inserting a rod into the nozzle cap
nts may be relative to the groundor relative to the boom structure if the structure allo

angular deviation in a transversal vertical plane (nozzle inclination angle to the rigl
elative to vertical) and. in a longitudinal vertical plane (nozzle inclination angle fory
1 relative to vertical)_shall be indicated in degrees within the test report. Spraying af
to the right shalkhbe noted positive. Spray angles rearward or to the left shall be n|

ty situations, i.e. angled for drift reduction or directed band spraying, the operator
intended direction or configuration of the nozzle for testing.

zle(s)'shall be positioned so that the widest dimension of the spray pattern is perpendig

a, the

ntre

Cy of
the

nut.
WS.

it or
vard
1gles
oted

may

ular
zzle

nded direction of travel or in its normal working position as defined by the ng

manufacturer.

A normal working position may for example have a spray angle offset of 5° to 15° from perpendicular to

avoid spray

pattern interference of adjacent nozzles.

6.5 Transverse distribution evaluation by means of nozzle flow rate measurement -
nozzle flow rate measurement test method

6.5.1 Setup

Test equipment such as containers, graduated cylinders, flowmeter, weigh scale and nozzle testers,
complying with ISO 5682-1:2017, 5.4, shall be used.

© ISO 2017 - All rights reserved
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The collection device(s) shall be capable of capturing the liquid sprayed from each nozzle location with
the nozzle tips mounted on the boom. The collection device shall prevent any loss due to splashes. If
multiple nozzle tips spray simultaneously at one location, liquid from each nozzle tip at the location
may be captured separately then summed to determine total liquid sprayed at that location.

If a flowmeter is used to measure flow rate directly, it is not necessary to collect the sprayed liquid.

Figure 2 shows a spray boom with containers collecting spray individually from each nozzle location.
This method measures the volume or mass distributed through the nozzles.

|||| ||||
x X X X X

vEvEvAvEwRwARE AN/

Figure 2 — Nozzle flow rate measurement testmethod

6.5.2 Measurements

The |liquid shall be measured either by graduated volume, by flowmeter, by weight or |by another
equifvalent method. If weight is chosen, the collection container shall be weighed prior to callecting the
sample then after collecting the sample. The difference-shall be calculated to obtain the liquid net weight.

Factprs such as collection device volume, graduations and operator capability should bg taken into
congideration. The collection period should be determined to ensure accuracy based on thefe factors.

6.5.3 Results

The [results shall be indicated in the’test report in the form of a graph or table, with fthe nozzles
numpered from left to right on the horizontal axis as viewed from behind the sprayer. The amount
colldcted from each nozzle shall\be indicated on the vertical axis as a percentage of the meapn volume.

See Annex A and Table A.2-for an example of a table showing the results.

6.6 | Transversedistribution evaluation by means of nozzle tip pressure measyrement -
nozgle tip pressure measurement test method

6.6.1 Setup

The pozzle tip pressure shall be measured between the nozzle holder and the nozzle tip, affer any anti-
dripldevice-

Figure 3 shows a spray boom with pressure gauges or transducers measuring nozzle tip pressure
individually for each nozzle. Figure 4 shows a nozzle tip pressure measuring device.

The variable encountered in this method only measures the pressure distribution of the nozzles
throughout the spray boom delivery system.

© IS0 2017 - All rights reserved 5
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1 instrumgnt arrangement for pressure measurement, for details see Figure 4

Figure 3 — Nozzle tip pressure measurement method

Key

1  nozzle hjolder

2 pressurg¢ indicator (test equipment)
3  nozzle tlp

4  adapterftee (test equipment)

Figure 4 — Example of nozzle tip pressure measurement

6.6.2 Measurements

When movipg the pressiire indicator(s) to a new location during spraying, enough time shall be allgwed
for the reafling to stabilize prior to recording the measurement. It is recommended that spraying
continues duringimovement of the gauges from one location to another.

Moving thelnozzle tip attached to the adaptor tee with the adaptor tee to each measurement locdtion
is acceptable. If the measurement is performed with several gauges, instrumented with several nozzle
tips, variation of the nozzle tips should be taken into consideration.

6.6.3 Results

The results shall be indicated in the test report in the form of a graph or table, with the nozzles
numbered from left to right on the horizontal axis as viewed from behind the sprayer. The pressure
observed for each nozzle shall be indicated on the vertical axis as a percentage of the mean tip pressure.

See Annex A and Table A.3 for an example of a table showing the result.

6 © IS0 2017 - All rights reserved
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Annex A
(informative)

Transverse distribution test report

ISO 5682-2:2017(E)

Power take-off (PTO) RPM (if applicable):

Nozfletype (include manutacturer, model,

and|size):

Number of nozzles:

>

Nozzle filters: (yes/no)

Type:

| Mesh si(z\e(; v

Spray boom height (mm):

v
®

System control pressure (bar):

/\bv

Total flow (1/min):

>

Adjtivant or product added (if any):

(g\\\

Temperature, test liquid (°C):

Tenjperature, ambient (°C):

R
»N

Relgtive humidity (%): 9\\}\ )
S
<
Table A.1 — Transverse distribution by mﬁ;ﬁls of sprayed liquid transverse volume
measurement
Groovetocation ici
)\l) Mean | Std dev Cfoeffl-cu?nt
g1 g2 .83 g4 gs of variation
Volume Pu ‘\\0\

% of mean volume

Table A.2 — Tranf)@%e distribution by means of nozzle flow rate measurem

ent

L O°

Nozzle location

Mean

N/

nz

ng

ng

n5

Std dev

Max/min

N g
Collection tilp.gQJ

=

[easured g\n\p\&;c

% pf mea sured
nt

&
s o) [

Longitudinal angle (°)
(relative to travel
direction)

Transversal angle (°)
(relative to travel

direction)
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Table A.3 — Transverse distribution by means of nozzle tip pressure measurement

Nozzle location

ni

nz

ns ng

ns

Mean | Std dev

Max/min

Pressure

% of mean pressure

Spacing

Longitudinal angle (°)
(relative to travel
direction)

Lateral angle (°)
(relativelto travel
diredtion)
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