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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types
of ISO documen A les of the
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws attention to the possibility that the implementation of this document may involve‘the|use of (a)
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of ahy claimed patent
rights in fespect thereof. As of the date of publication of this document, ISO had not,received ndtice of (a)
patent(s) which may be required to implement this document. However, implementefs are cautioned that
this may not represent the latest information, which may be obtained from the patent database ayailable at
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the convenience of users and| does not
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related tp conformity assessment, as well as information about ISO's adherence to the Wofld Trade
Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyment was prepared by Technical Committee ISQ/TC 23, Tractors and machinery for agricllture and
forestry, Subcommittee SC 6, Equipment for crop protectigh, in collaboration with the European Committee for
Standardjzation (CEN) Technical Committee CEN/TC\344, Tractors and machinery for agriculture and forestry,
in accordfnce with the Agreement on technical coeperation between ISO and CEN (Vienna Agreenpent).

This secopd edition cancels and replaces the-first edition (ISO 16122-4:2015), which has been t¢chnically
revised.

The main|changes are as follows:

— remoped errors and resolve contradictions to the ISO 16119 series which specifies envijonmental
requirements for new sprayers;

— updated the normativéteferences;
— modified the terms-and definitions;
— modified requirements on filling high capacity spray-tanks during leak test;

— modifiedtank filling strainer/filling hole;

— modified tank emptying;

— modified pressure indicators;

— modified diameter analogue pressure indicators;

— modified maximum error flow-meters for controlling the volume/hectare rate;
— modified Figure 1;

— modified dripping;

— modified spray guns and lances;

© IS0 2024 - All rights reserved
\%


https://www.iso.org/directives-and-policies.html
http://www.iso.org/patents
https://www.iso.org/foreword-supplementary-information.html
https://standardsiso.com/api/?name=175dfba3b7a7effa47c3a2c8518454f9

ISO 16122-4:2024(en)

— modified pump capacity test.
Alist of all parts in the ISO 16122 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

There are two main reasons for the inspection of sprayers:
— reducing the potential risk of environmental contamination by plant protection products;
— good control of the pest with the minimum possible input of plant protection product.

In order to use plant protection products in agricultural production safely, it is necessary to define the
requirements and test methods for sprayers in use. This is a relevant step after having standardized
minimum requirements for new sprayers, in respect of safety hazards (see ISO 4254-6) and potential risks
of environmental contamination (see ISO 16119 series).

Standardising the requirements and methods for inspection of sprayers in use takes into congidération not
only the qriginal performance of the sprayer but also its use, care and maintenance. This is.aldgifal link to
ensure the continued benefit arising from the supply of new sprayers of good quality.

The inspé¢ction of sprayers in use can be a mandatory requirement or adopted om)a“voluntary basis. In
both casds further requirements, outside the scope of this document, are necessary for the mapagement
of inspecfions. These include, for example, requirements for the competence\of persons carfying out
inspectiops and the frequency of inspections.

The term$ and definitions for specific sprayers are given in the relevant specific parts.

NOTE National or local regulations concerning the qualifications and.competence of inspectors can apply.

© IS0 2024 - All rights reserved
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International Standard ISO 16122-4:2024(en)

Agricultural and forestry machinery — Inspection of sprayers
in use —

Part 4:
Fixed and semi-mobile sprayers

1 Scope

This docyment, when used together with ISO 16122-1:2024, specifies the requirements-and test m¢thods for
the inspe¢tion of fixed and semi-mobile sprayers, when in use.

The requirements relate mainly to the condition of the sprayer with respect to_ its potential rigk for the
environmlent and its performance to achieve good application.

NOTE Requirements for the protection of inspectors during an inspection ake given in ISO 16122-1:2034.

2 Normative references

The folloying documents are referred to in the text in such a way-that some or all of their content cpnstitutes
requiremgnts of this document. For dated references, only the edition cited applies. For undated references,
the latest|edition of the referenced document (including any amendments) applies.

ISO 56812020, Equipment for crop protection — Vocabulary

[SO 568212:2017, Equipment for crop protection *<~’Spraying equipment — Part 2: Test methods to |assess the
horizonta| transverse distribution for hydraulic-sprayers

[SO 1280P:2020, Crop protection equipment — Reciprocating positive displacement pumps and dentrifugal
pumps — |Test method

[SO 16123-1:2024, Agricultural and forestry machinery — Inspection of sprayers in use — Part 1: Gerjeral

3 Terms and definitions
For the pyrposes of this-document, the terms and definitions given in ISO 5681:2020 apply.

[SO and [EC maintain terminological databases for use in standardization at the following addressgs:

— ISO Opnlifie browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Requirements and method of verification

4.1 General

Before starting the inspection, the pre-inspection requirements of ISO 16122-1:2024, Clause 5, shall be met.

© IS0 2024 - All rights reserved
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4.2 Leaks and dripping

4.2.1 Staticleaks

The sprayer shall be filled with water to its nominal tank volume.

With the pump not running and the sprayer parked on a level horizontal surface (in case of semi-mobile
sprayer), a visual inspection for any leakage from the tank, pump and associated pipes shall be carried out:

and there

shall be no visible leakage from any part of the sprayer.

For tanks with a volume > 2 000 1, water filling may be reduced to half the nominal volume or to 2 000 ],
whichever is the greater. For these cases, an additional visual inspection of the tank shall be carried out in

Order tO 1 :]lclltlfy au_y Cl ClL]I\D, hU}CD Ul Uthcl daulasc that cadll cdauostT }Cq}\asc.

Complianfe shall be checked by inspection.

4.2.2 Dynamic leaks

4.2.2.1 |Leak test when not spraying

With the [sprayer running at a pressure which is equal to the maximum werking pressure as sgecified in
the spraygr instruction manuel, or if this is not known, max. 20 bar (10 barfotr sprayers with the pneumatic
nozzles), yith the section valves closed, there shall be no visible leakage fsom any part of the sprayer.
Compliange shall be checked by inspection.

4.2.2.2 |Leak test while spraying

While sprjaying at a pressure that is equal to the maximuin working pressure as specified in the §prayer or
the nozzl¢ recommendations for the nozzles mounted en‘the sprayer if lower, there shall be no leakage from
any part ¢f the sprayer or spray boom.

Complianfe shall be checked by inspection.

4.2.3 Spraying and dripping on parts

Regardlegs of the distance between the spray boom to the target to be sprayed, in the range befween the
nozzles apd the target surface, noliquid shall be sprayed directly on to the sprayer itself (for exar1;p1e parts
of the spfayer, hoses). This does'not apply if needed by function (for example sensors) and if dripping is
minimisef.

Compliange shall be checked by inspection and function test.

4.3 Pump(s)

4.3.1 Chpdcity

4.3.1.1 General

The pump capacity shall be suited to the needs of the sprayer.

4.3.1.2

Sprayers built according to ISO 16119-4:2014

The agitation capacity (liquid backflow in the tank) of the pump shall be at least equal to the value given in
the instruction handbook.

Compliance shall be checked by measurement according to 5.2.1.2.

© IS0 2024 - All rights reserved
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Other sprayers

a) The pump capacity shall be at least 90 % of its original nominal flow as specified in the sprayer
instruction manual or another minimum pump capacity as specified in the sprayer instruction manual.

Compliance shall be checked by measurement according to 5.2.1.2.3.

Or for sprayers not fitted with a test adapter:

b) The pump(s) shall have sufficient flow rate capacity in order to be able to spray while maintaining a
visible agitation as specified in 4.4.1 or 4.4.2.

Compliance shall be checked following 5.2.1.2.2.

432 P

The pulsdtions shall not exceed 10 % of the working pressure.

Complian

43.3 A

If an air cl
operated
be the pr
pressure

Complian

4.4 Spray mix agitation

441 H
A clearly

—  when|
instri

— when
then

— with
— with
—  with

Complian

nlsations

Ce shall be checked by measurement and function test according to 5.2.2.

ir chamber

hamber is present the membrane shall not be damaged, there shall\b€ no appearance of lig
at the maximum pressure as specified in the sprayer instructipn manual. The air pres
bssure as specified in the sprayer instruction manual, or bétween 30 % and 70 % of th
for the nozzles in use.

ce shall be checked by function test and measurement:

ydraulic

Fisible agitation shall be maintained:

Iction manual or the nozzle recommendations;

spraying at the maximum-working pressure as recommended in the sprayer instruction
pzzle recommendations (whichever is lower);

the nozzles with the-highest flow rate mounted on the application unit;
bump rotatien speed as indicated in the sprayer instruction manual;
the tank{illed to half its nominal tank volume.

ce shall'be checked by inspection.

juid when
sure shall
e working

spraying with a working pressure within the pressure range as recommended in thle sprayer

manual or

442 M

echanical

A clearly visible agitation shall be maintained when the agitation system is working as specified in the
sprayer instruction manual, with the tank filled to half its nominal tank volume.

Complian

ce shall be checked by inspection.
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4.5 Spray tank(s)

4.5.1 Lid

The tank shall be provided with alid that shall be suited to the tank and without visible damage or permanent
deformation.

It shall be possible to seal the lid tightly to prevent leakage and unintended opening. This requirement does
not apply to fixed installations.

If a vent is fitted in the lid (according to 4.5.3), it shall prevent spillage.

Complian ce shall he checked hy inspection

4.5.2 Tank filling strainer(s)

Strainers(shall be installed in filling openings. The strainer(s) shall be without visible daprage or permanent
deformatjon and shall have a mesh width less than 2 mm. Any gaps between the tank-filling hole and the
strainer shall not exceed 2 mm.

Complianfe shall be checked by inspection.

4.5.3 Pressure compensation

There shgll be a pressure compensation device present, such as & tank vent, to avoid over-pregsure and
under-pr¢ssure in the tank.

Compliange shall be checked by inspection.

4.5.4 Tank content indicator(s)
The volurhe of liquid in the tank shall be clearly readable from where the tank is filled.

Compliange shall be checked by inspection.

4.5.5 Tank emptying
It shall be possible to
— empty the tank using, for example, a tap, and;

— colleqt the liquid withotit'’contamination of the environment and without potential risk of exposure of
the operator.

Compliange shall be.checked by inspection.

4.5.6 Tankfilling

If there i.. d VVﬂtCl f;}};lls dCVi\,C Ull thC OlJl ayCl Ul d LUllllCLt;Ull UIl thC D}Jl aycl tU f;}} thC OlJl ay from an
external source, there shall be a provision that prevent the liquid in the sprayer from returning to the water
source, for example by means of a non-return valve.

Compliance shall be checked by inspection and function test.

4.5.7 Induction hopper
If there is an induction hopper, it shall:
— function and not leak;

— prevent any object greater than a ball of 20 mm diameter from entering the sprayer tank.

© IS0 2024 - All rights reserved
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Compliance shall be checked by measurement:

— function and not leak.

Compliance shall be checked by function test.

4.5.8 Cleaning device for plant protection product containers

If provided, the cleaning device for plant protection product containers shall function.

Compliance shall be checked by inspection and function test.

459 C

If provide
and devic

Complian

4.6 Me

eaning eauinment
1] by Sainle) o b

d, tank cleaning devices, devices for external cleaning, devices for cleaning of inductior
es for the internal cleaning of the complete sprayer, shall function.

ce shall be checked by inspection and function test.

asuring systems, controls and regulation systems

4.6.1 General

All device
The valve
Switching

The cont
instrume

If using a

Complian
462 P

4.6.2.1
A pressur
An additi

The press
shall be s

Complian

s for switching on or off the spray shall function.
on and off of all nozzles shall be possible simultaneously.

fols to be operated during spraying shall be“operable from the operator’s positioy
ht displays shall be readable from this positign.

spray boom, switching on and off individual boom sections shall be possible.

Ce shall be checked by inspection and‘function test.
ressure indicator for sprayliquid

Quantity, position and range of pressure indicator(s)

e indicator shall bgpresent on the tank/pump unit.

ure indiecators shall be fitted at a position where they are clearly readable. Pressure
hitableforthe working pressure range used.

re-Shall be checked by inspection.

s for measuring, indicating and/or adjusting the pressure and/or flow rate shall functior.

4.6.2.2

Diameter of analogue pressure indicator

For analogue pressure indicators the minimum diameter shall be 63 mm.

Compliance shall be checked by measurement.

4.6.2.3
The scale

— atlea

Scale of analogue pressure indicator
of analogue pressure indicators shall provide graduations:

st every 0,2 bar for working pressures < 5 bar;
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— atleast every 1,0 bar for working pressures =5 bar and < 20 bar;

— atleastevery 2,0 bar for working pressures = 20 bar and < 40 bar;

— every 5 bar for working pressures 2 40 bar.

NOTE

1bar=0,1 MPa=0,1 N/mm, =105 N/m?2.

Compliance shall be checked by inspection.

4.6.2.4 Accuracy of pressure indicator

The accuracy of the pressure indicator shall be:

— 0,2 bar for working pressures at < 2 bar,

— +10 % of the real value for working pressures = 2 bar.

This requlirement shall be achieved within the normal working pressure range of the-pump and the nozzles
mounted pn the application unit under test.

Compliange shall be checked by measurement according to 5.3.

4.6.3

Other measuring devices

If flow mdters and speed sensors are present for controlling the volumeyarea rate, flow meters shal
within a maximum error of +10 % of the value read on the refetence instrument within the ra
measuring device. Speed sensors shall measure within a maximum error of 5 % of the value rqg
reference|instrument within the range of the measuring device.

If other measuring devices other than pressure indicators are present, they shall measure within a
error of b % of the value read on the reference instryment within the range of the measuring dev

Compliange shall be checked by measurement according to 5.4 for flow meters and 5.5. for speed s

4.6.4

Pressure adjusting devices

All devicgs for adjusting pressure shaill function properly so the spray pressure can be adjusted
and mainfain a constant pressure with'a tolerance of #10 % at constant setting and shall return w
to the original working pressure £10°% after the sprayer has been switched off and on again.

Compliange shall be checked/by-function test and measurement according to 5.10.

4.6.5

Diirect injection.systems

Direct injgction syStems shall:

— notldak;

measure
ge of the
ad on the

maximum
ice.

ENSors.

smoothly
ithin 10 s

— have habackflaws ]pql(:\gp t‘hnngh the chemical p:\fhv\my orwaterinlet of the dncing unit;

— have a mixing chamber on the outlet side.

The injection rate of the chemical shall not deviate from what is set on the dosing device by more than +10 %.

Compliance shall be checked by inspection, function test and measurement according to 5.11.

© IS0 2024 - All rights reserved
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es (pipes and hoses)

4.7.1 Lines

Lines shall not show wear and tear that goes beyond normal or expected levels of bending, corrosion and
abrasion through contact with surrounding surfaces. Likewise, lines shall be free from defects such as
surface wear, and/or cuts or cracks that goes beyond normal or expected levels of wear and tear.

Compliance shall be checked by inspection.

4.8 Filters

4.8.1 Fijlter presence

There shdll be at least one filter to be placed either:

— on the pressure side of the pump, on the application unit;

or

— on the tank unit, when the application unit is a spray gun or lance.

In the cade of sprayers with positive displacement pumps and fixed sprayers, there shall also be
the suctign side.

NOTE Nozzle filters are not considered as pressure side filters.

The filter[s) shall be without visible damage or permanent defdrmation, and the mesh size shall cq
to the no7zles fitted in accordance with the nozzle recommendations.

Compliange shall be checked by examination of specifieation and inspection.

4.8.2 Iqolating device

It shall bg possible, with the tank filled to its\nominal volume, to clean filters without any leakagg
exception|of any spray liquid that can be preésent in the filter casing and the suction lines.
Compliange shall be checked by functien test.

4.8.3 Fjlter insert changeability

Filter ins¢

Complian

4.9 Apj

rts shall be changeable in accordance with the sprayer instruction manual.

re shall be cheeked by inspection and function test.

plication unit

h filter on

rrespond

b with the

4.9.1 Dripping

8 s after the spray section has been switched off, there shall be no continuous dripping.

Compliance shall be checked by inspection.

4.9.2 Horizontal spray booms

4.9.2.1

Stability / Alignment (not for hand-held or carried booms)

The boom shall be stable in all directions, i.e., no movement caused by wear and tear that goes beyond the
normal expected levels, and/or permanent deformation.

© IS0 2024 - All rights reserved
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When measured with the horizontal spray boom stationary, the vertical distance between the lower edges
of each nozzle and a horizontal reference line (for example on level horizontal surface) shall not vary more
than £10 cm or #0,5 % of the working width, whichever is the highest.

The boom shall not be bent in the horizontal plane: the maximum deformation d from the rotating point to
the boom end nozzle shall not exceed *2,5 % of the boom width, for both spray booms. See Figure 1.

Compliance shall be checked by inspection and measurement.

)L

— ! o

Key
1 boomn

d maxium deformation from centre-frame < 2,5 % of boom width

4.9.2.2

4.9.2.2.1

Nozzles f
function,
type, size

Complian

4.9.2.2.2

The nozzle spacing-and their orientation shall be uniform along the boom.

The nozzl

centre

Figure 1 — Horizontal déviation of boom

Nozzles

Similarity

tted to the booms shall be of the same type, size, and material. Nozzles intended fon
such as the end nozzles fofsborder spraying, bed spraying or band spraying, may be o
5, and material.

ce shall be checked by inspection.

Spacing/orientation

e spacing (adjacent nozzle centre to centre distance) shall be within £5 % of their nomina

The verti

a special
different

distance.

fality of the nozzle body shall be achieved with a maximum deviation of 10°.

In case of special design or applications (for example border spraying), nozzle body spacing, orientation and

configura

tion shall correspond to the design specification.

It shall not be possible to unintentionally modify the position of the nozzles in working conditions, for
example by folding/unfolding the boom.

Compliance shall be checked by inspection and measurement.

4.9.2.3

If provide

Height adjustment

d, height adjustment devices shall function.

© IS0 2024 - All rights reserved
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Compliance shall be checked by inspection and function test.

4.9.2.4

Damping

When provided, devices for damping unintended boom movements shall function (for example well-

functioni

ng and not damaged springs, gas dampers or rubber buffers).

Compliance shall be checked by inspection and function test.

4.9.2.5

When meas
section ha

Spray boom section pressure equalizer

DEC 0Sced, C PI'E UT'C d Ol VdI'y IT10I d U 70, WIIC O d O (10O

This requlirement is only applicable for sprayers equipped with boom valves which can be sé€tto i
same liqyid volume to the tank when closed that would otherwise go through the nozzles on
section when the valve is open.

Compliange shall be checked by measurement according to 5.9.

4.9.2.6

Pressure drop

The presdure drop between the point on the sprayer where the indicated spray pressure is measuy
working gdnd the outermost nozzle at the end of each boom section shall not exceed 10 %.

In case offusing measurement on a patternator (see 4.11.3), only oh€ measuring point at one outer
boom is required.

Compliange shall be checked by measurement according to-8.

4.9.3 Vertical spray boom

4.9.3.1

The nozz
sides. If t

Symmetry

ﬂ‘e arrangement, nozzle types, sizes,”and material, shall be symmetrical on the left and 1
e nozzles are intended for a special function, such as spraying on one side or fitting of

compensdte the air distribution asymmetry, etc., they may deviate from the symmetry requireme

Compliange shall be checked by inspection.

4.9.3.2

Switching off

If providdd, the systemito’switch off each nozzle separately shall function.

In the case of mulfi-head nozzles, this requirement applies to each multi-head nozzle.

Compliange shall be checked by inspection and function test.

4.9.3.3

ured at the inlet of each boom section or read on the sprayer pressure indicator, 10 s after a

e by one.

eturn the
hat boom

ed during

end of the

ight hand
nozzles to
nt.

Adjustment

It shall be possible to adjust the position of the nozzles in a symmetric and reproducible manner.

Compliance shall be checked by inspection.

4.9.3.4

Pressure drop

The pressure drop between the measuring point for pressure on the application unit and pressure measured
at the nozzle which is the furthest from the feeding point of the spray line, shall not exceed 15 % of the

pressure

shown on the pressure indicator.

© IS0 2024 - All rights reserved
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Compliance shall be checked by measurement according to 5.8.

4.9.3.5

Spray boom section pressure equalizer

When measured at the inlet of each boom sections or read on the spray pressure indicator, 10 s after a section
has been closed, the pressure shall not vary more than 10 %, when the sections are closed one by one.

This requirement is only applicable for sprayer equipped with boom valves which can be set to return the
same liquid volume to the tank when closed that would otherwise go through the nozzles on that boom
section when the valve is open.

Complian
494 S

49.4.1
The trigg
The open

ce shall be checked by measurement according to 5.9.

pray guns and lances

Trigger
er shall function. It shall be lockable in the closed position.

ng and closing system installed on the gun shall have a quick stop and opening. There s

continuoys dripping when the trigger is in closed position.

Complian

4.9.4.2

re shall be checked by inspection and function test.

Adjustment of flow rate and angle

If the flow rate and/or spray angle of the spray gun is adjustablé;the adjustment device shall funct

Complian

Ce shall be checked by inspection and function test:

4.10 Blgwer

4.10.1 C
The blow

pndition

br system present (e.g. fan, air guide, screen/cloth) shall be complete, functioning and b

visible wgar, damage or deformation.

Complian

ce shall be checked by inspection and function test.

4.10.2 Agdjustability

Adjustable air guide plateson the blower and on an additional blower casing shall function.

Complian

ce shall be.ghecked by inspection and function test.

hall be no

ion.

e without

411 Disltribution

4.11.1 Uniformity of spray jet

With the blower switched off in the case of hydraulic nozzles and switched on in the case of other nozzles
(for example pneumatic nozzles), each nozzle shall form a uniform spray jet (for example uniform shape,
homogeneous spray).

Complian

ce shall be checked by inspection and function test.
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ozzle output

Nominal nozzle flow rate known

The deviation of the flow rate of each nozzle of the same type and size shall not exceed £15 % of the nominal
flow rate for the maximum working pressure as specified in the in the nozzle recommendations.

When the

nominal nozzle flow rate is unknown:

The flow rate of a single nozzle shall not exceed +5 % of the average flow rate of the nozzles of the same type
and size mounted on the sprayer.

In case o

only two nozzles of a same type and size, the average value is not considered but the

deviation

between 1

For spray|
measureq

Complian
4113 S

4.11.3.1
a) The {

he two nozzles.

ers with only one spray liquid output, or with adjustable flow rate nozzles, the flow-rate
but no indication of wear can be provided.

Ce shall be checked by measurement according to 5.7.
bray distribution measurement on a patternator (optional)

General

ransverse distribution, within the total overlapped range, shall be uniform. The t

distribution is evaluated on the basis of the coefficient of variation which shall not exceed 10 ¢

and

b) thea
more

Complian

4.11.3.2
When the)

— thep
boom

— thepi
with

Complian

mount of liquid collected by each patternator groove within the overlapped range shall n
than 20 % of the total average value.

ce shall be checked by measurement accerding to 5.6.

Pressure distribution
nozzle flow rate is measured according to 5.7.2 or 5.7.3:

Fessure at each boom section inlet shall not exceed £10 % of the average pressure measy
section inlets

the largest nozzle-set mounted on the sprayer.

ce shall be checked by measurement according to 5.12.

4.11.4 Optionalvertical distribution information

In case

has to be

fansverse
0

bt deviate

red on all

essure atthe inletand outer end of each boom section shall not drop more than 10 %, when spraying

f vertical boom spravers and similar, in order to provide the owner/operator wit

further

information, the vertical spray distribution information may be provided for example by measurement,
using a vertical patternator; or by other visualization means.

NOTE

Test method and vertical patternator specifications are still under development

4.12 Autonomous application units

4121 D

rive system

The drive system (drive wheels/rolls, motor, battery, etc.) shall be functioning and without visible damage
or permanent deformation.

© IS0 2024 - All rights reserved
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Compliance shall be checked by inspection and function test.

4.12.2 Travel speed spray robots

Travel speed shall not deviate more than +10 % from those specified in the instruction manual.

Compliance shall be checked by measurement according to 5.5.

4.13 Cleaning equipment

If provided cleaning devices shall function.

Complian

5 Test
5.1 Tes

51.1 G

In additid
Clause 5,

5.1.2 T

In comple

i) 111l 1 1 J 1o H 43 J £ 4 i i
L C OSlldll UT CIITUACTU U_y ILADPCLLIUII dllU TUIICLIUIT Lo L.

methods
t facilities and equipment

eneral

n to the test methods and requirements for testing equipment ‘described in I1SO 1617}
b.1 and 5.2 shall also apply.

bst facilities

ment to the test equipment in Clause 5, the following\test apparatus are needed for the ix

— tachgmeter (PTO) (with max error of 10 rpm/min);

— meas
— stopvi
— meas
— air py

Different
achieved.

uring tape (nozzle spacing and height);

atch (flow rate; distribution);

uring cylinder (with measuring range 2 1, maximum error +20 ml; scale graduation 20 m
essure indicator (pressure pulsation damper).

test equipment and methods may be used, if at least the same measuring results and acc

5.2 Spray agitation pumps

52.1 P

5.2.1.1

ump capacity test

Test method

2-1:2024,

jspection:

e
-

uracy are

5.2.1.1.1

General

The pump capacity shall be measured using one of the following procedures.

5.2.1.1.2

Sprayers not fitted with a test adapter

A calibrated pressure indicator shall be established and used. It shall be placed at an end nozzle and
with the maximum working pressure as recommended in the sprayer instruction manual or the nozzle
recommendations.
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5.2.1.1.3 Other sprayers

The method as described in ISO 12809: 2020, Clauses 4, 5, 6, 7.3, 7.3.1 and 7.3.2, shall be used.

5.2.1.2 Backflow for agitation

5.2.1.2.1 General

The spray tank shall be filled with clean water to half its nominal volume. A correct and clean filter shall be
placed on suction side of the pump in accordance with the sprayer instructions.

The measurement shall be carried out:

There shd

5.2.1.2.2

The meas
determin

The meas
Water dis

The recor

5.2.1.2.3

Connect
instructid

In case of

nozz
with
with
with

folloy

wheanpraying at maximum working pressure as specified in the sprayer instruction man
|

recommendations (whichever is the highest);
the largest nozzles recommended;
'he nominal pump rotation speed as recommended in the sprayer instruction’manual;
he maximum number of application units connected;

ing one of the methods given in 5.2.1.2.2 or 5.2.1.2.3.

Il be neither leakage nor air inlet from any connection.

Measuring the backflow for agitation

e the total backflow.
ured value(s) shall be recorded.
charged from the measuring device sheuld be fed back into the spray tank.

ded values shall be added to determihe the total backflow.

Calculating the backflow for agitation

he measuring device close to the pump outlet, or at a position as provided in th
n manual.

multiple pump Gutlets, the measuring device shall be connected, either on each outlet s

or all outlets connectedtogether.

Calculate
Water dis

Measure

the totalcapacity of the pump(s).

charged from the measuring device should be fed back into the spray tank.

hal or the

uring device shall be connected on all return/agitation line(s) separately or together ip order to

e sprayer

eparately

realculate the total discharge from the application unit(s) (TD).

Calculate the back flow (i.e. agitation capacity) in the tank using Formula (1):

FB=CP_DT
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Fg  isthe back flow (1/min);
Cp  isthe measured pump capacity (I/min);

Dy is the total discharge from application units(s) (I/min).

5.2.2 Pump pulsations

Pulsations shall be checked:

Wlth tha ool oot cnnd Af b a o,
Fe-HoarFotatioh-Speeaor+tne-pup;

— at th¢ location of the sprayer’s pressure indicator (with the calibrated test pressure indicafor or the
pressjure indicator of the sprayer if the requirement of 4.6.2 is met);

— with the intended working pressure.
5.3 Sprayer’s pressure indicators

5.3.1 Specification of pressure indicators used for verification

Analogue| pressure indicators used for verification shall have a minimum diameter of 100 mjm. Other
minimum| requirements on pressure indicators used for verificationare given in Table 1.

Table 1 — Characteristics of pressure indicators used for verification?

Pressure to measure | Scale unit max. | Accuracy | Classrequired | Scale end value
Ap bar bar bar bar
bar

0<Ap<6 0,1 0,1 1,6 6

1,0 10

1,0 16

6<Ap<16 0,2 0,25 1,6 16

1,0 25

Ap>16 1,0 1,0 2,5 40

1,6 60
1,0 100

INOTE 1 bar = 0,15MPa = 0,1 N/mm?Z = 105 N/m?.
Values in accordance with EN 837-1.

5.3.2 Vprification method of the sprayer pressure indicator

The pressueindicator{s}ofthe sprayer shall be tested mounted onthe spraver orona-testbench by

TC—TrrrerreortoT

comparison with a calibrated test pressure indicator.

Measurements shall be carried out with both increasing and decreasing pressure. In each case the accuracy
of the pressure indicator of the sprayer shall be checked at a minimum of 4 equally spaced points within the
relevant working pressure range.

The pressure shall be stable during measurement, for example no influence from pump rotation or
pulsations.
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