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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.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The requirements of this part of ISO 16119 are based on the test methods given in ISO 5682-2:1997,
which were primarily developed for hydraulic sprayers. For other types of sprayers, other test methods
and/or test criteria may be needed and may be the subject of future investigation/revision of this part
of ISO 16119.

Thi

s document is a type C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations and hazardous events

are

covered are indicdated In the scope ol this document.

When provisions of this type C standard are different from those which are statedin type A or B

sta
sta
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Agricultural and forestry machinery — Environmental

re

quirements for sprayers —

Part 4:
Fixed and semi-mobile sprayers
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Scope
5 part of ISO 16119 specifies requirements and the means for their verificatios for the

potential risk of environmental contamination during use, including misuse foreseeg

5 type of spraying system is generally a combination of separate‘€lements (main tank,
hi-mobile sprayers).
bes not apply to application equipment for space/spatial treatments.

intended to be used with ISO 16119-1, which gives general requirements common to all {
bs covered by ISO 16119. When requirements of thispart of ISO 16119 are different from t

16119-1 for machines within the scope of this part of ISO 16119. This part of ISO 1611
b1 safety aspects (see ISO 4254-6).

5 part of [SO 16119 is not applicable to sprayers manufactured before the date of its publj

Normative references

following documents, inlwhole or in part, are normatively referenced in this docume

rences, the latest edition of the referenced document (including any amendments) applig

B37-1, Pressure-gaiiges — Part 1: Bourdon tube pressure gauges — Dimensions, metrology, re
testing

4102:1984) 'Equipment for crop protection — Sprayers — Connection threading

4254%6:2009, Agricultural machinery — Safety — Part 6: Sprayers and liquid fertilizer dist]

ISO

design and

formance of fixed and semi-mobile sprayers, as defined in 3.1 and 3.2, with regard to minimizing

ble by the

pump and
ving parts

he sprayer
hose stated

50 16119-1, the requirements of this part of 1S016119 take precedence over the requirements of

9 does not

cation.

nt and are

spensable for its applieation. For dated references, only the edition cited applies. F¢r undated

S.

quirements

ibutors
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Rules and
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procedures for the assessment of surface texture

ISO

5681, Equipment for crop protection — Vocabulary

IS0 5682-1:1996, Equipment for crop protection — Spraying equipment — Part 1: Test methods for sprayer
nozzles

IS0 5682-2:1997, Equipment for crop protection — Spraying equipment — Part 2: Test methods for hydraulic
sprayers

[SO 5682-3:1996, Equipment for crop protection — Spraying equipment — Part 3: Test method for
volume/hectare adjustment systems of agricultural hydraulic pressure sprayers
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ISO 8169:1984, Equipment for crop protection — Sprayers — Connecting dimensions for nozzles and
manometers

IS0 9357:1990, Equipment for crop protection — Agricultural sprayers — Tank nominal volume and filling
hole diameter

IS0 9898:2000, Equipment for crop protection — Test methods for air-assisted sprayers for bush and tree
crops

[SO 13440:1996, Equipment for crop protection — Agricultural sprayers — Determination of the volume of
total residual

ISO 13457:2008, Agricultural irrigation equipment — Water-driven chemical injector pumps

ISO 1611941:2013, Agricultural and forestry machinery — Environmental requirements for sprayerf —
Part 1: Genpral

ISO 16236 Crop protection equipment — Test method for the determination of draindble volume and its
concentratfon

[SO 19932-]1:2013, Equipment for crop protection — Knapsack sprayers — Part 1zSafety and environmeptal
requiremernts

[SO 2127841:2008, Equipment for crop protection — Induction hoppers =< Part 1: Test methods

[SO 2127812:2008, Equipment for crop protection — Induction hoppers — Part 2: General requiremgnts
and performance limits

1>0)

ISO 2236811:2004, Crop protection equipment — Test methads for the evaluation of cleaning system
Part 1: Internal cleaning of complete sprayers

ISO 2236813:2004, Crop protection equipment — Test\methods for the evaluation of cleaning systemf —
Part 3: Intdrnal cleaning of tank

3 Termis and definitions

For the puiposes of this document, the'terms and definitions given in ISO 5681 and the following agply.

31
fixed sprayer
machine [flfimarily for spraying plant protection products in covered structures, and where |the

pump/tank{unit (3.3) andgorapplication unit (3.4) do not move

3.2
semi-mobjle sprayer
machine primarily for spraying plant protection products on crops grown in covered structures, pnd
where the pump/tank unit (3.3) and application unit (3.4) are separately moveable

3.3
pump/tank unit
device comprising at least the pump and the spray liquid tank

Note 1 to entry: They can be built together as one unit or separate units.

34

application unit

device consisting of one or more nozzles/spray generators with or without air-assistance, and used with
a separate pump/tank unit to which it is connected by a pipeline

Note 1 to entry: There are sprayers where the application unit moves in the crop rows or over the target

independently from the pump/tank unit and others where the application unit is stationary and the target is
moved.

2 © ISO 2014 - All rights reserved
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Note 2 to entry: The application unit can be a spray gun/lance or a horizontal and/or vertical spray boom. The
application unit can be equipped with a fan to provide air to transport the spray droplets to the target. The
application unit can be moved in the row or over the target (manually or motorized). The spray application
controls can be manual or automatic.

4 List of significant hazards

Table 1 specifies the significant hazards, the significant hazardous situations and significant hazardous
event(s) covered by this part of ISO 16119 that have been identified by risk assessment as being relevant
for this type of machine with regard to environmental contamination, and which require specific action

by tihe designer or manufacturer to eliMinate or t0 TeqUCE environmental contamination.
Atté¢ntion is drawn to the necessity to verify that the environmental requirements _specifjed in both
[SO|16119-1 and this part of ISO 16119 apply to each significant hazard presented,byla givén machine
and| to validate that the risk assessment is complete.
Table 1 — List of significant hazards
Hazard Hazardous situation/event Subclause¢ of
this part of ISP 16119
41 Spillages Filling 5.1.3.2;8
Induction of plant ptotection 5.1.3.2;5.5:;8
product
4.2 Contamination of the water supply |Filling 5.1.3.2;5.5
4.3 Leakages Transport-and application 5.1.1;5.1.3.2;5.1.5
4.4 Overfilling Filling 5.1.3.2;5.1.3.4;8
4.5 Dispersal of spray mix residues or  |Drainage 5.1.2;5.1.3.3; 5.1.34; 8
plant protection products Cleaning and rinsing 5.1.3.1;5.1.6; 5.4; 5|5; 8
4.6 Accidental leakages Accidental opening of tank outlet |5.1.3.3
4.7 Over-dosing Heterogeneous mixing 5.1.3.5; 5.1.4;5.2.348
Overlapping 5.34.1;5.3.5.1
Sprayer adjustment / control 5.1.3.4;5.1.8;5.2; §.3.4.2;
5.3.3;5.3.6;5.3.7; 8
Sprayer maintenance / service |5.1.8;7;8
Unintended deposition 5.3.4.1; 5.3.4.3; 5.313; 5.3.6;
5.3.71
Direct Injection system 5.2.3
4.8 Unintended spraying outside the Deposition outside the target 5.3.4.1;5.3.5.1; 5.3]18
target area area
Spraying stop control 5.1.8;5.3.6; 5.3.7.1
49 Drift Spraying 5.3.4.1;5.3.5.1; 5.3.8
4.10 Dispersal of spray mix Intervention on the sprayer dur- |5.1.6;5.1.7;7; 8
ing application or service
411 Dripping Spraying stop control 5.3.3

© IS0 2014 - All rights reserved
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5 Requirements

5.1 Pump/tank unit

5.1.1 Static leaks

With the spray tank filled to its nominal capacity and placed on a horizontal surface (in the case of non-
fixed installations) and without running the pump, there shall be no leakage from the tank, pump and

associated

pipes.

5.1.2 Re|
The volum

4 % of]
3% of

The volum
513 Sp

5.1.3.1 §

The depth
Rz<100

For semi-nj

5.1.3.2 R

5.1.3.2.1
Filling dev
The filling

2 % for

sidual volume

b of total residual as defined in ISO 13440:1996, 2.1 shall not exceed:

the nominal tank volume for a tank volume of less than 400 I;

the nominal tank volume for a tank volume of between 400 1 (included) aridy1'000 I (includ
a tank volume of more than 1 000 1.

b of total residual shall be determined in accordance with ISO 13440.
ray tank(s)

urfaces

of roughness, Rz, (see ISO 4287) of the inner<walls of the spray tank shall be such
M, measured according to ISO 4288.

obile sprayers, this requirement applies-also for the outer walls of the spray tank.
illing
Semi-mobile sprayers

ces shall be designed ta ayoid any return of liquid from the spray tank to the filling supp

hole diameter shalb¢omply with ISO 9357. The opening lid shall seal sufficiently to prey

leakage/sp
to avoid u

The total t3

of overfilli
multiple o

Strainers

illage when closéed,"both with the strainer in position and removed. The lid shall be lock
expected opening. If a vent is provided in the lid, spillage shall be avoided.

nk volume'shall be at least 5 % more than the nominal volume, to prevent spillage as a re|
g. Tanks'with a nominal volume greater than 200 1 shall have a nominal volume which
1100 1\

11

that

ly.

Fent
hble

sult
is a

between the tank flllmg hole and the stramer shall not exceed 2 mm (see Flgure 1).

Strainers shall have a minimum depth, d, as given in Table 2 and measured according to Figure 1.

The filling capacity of the tank with strainer when filled with water shall be at least 100 1/min for tanks
with a nominal volume of 100 | or more. For tanks with a nominal volume of less than 100 |, it shall be

possible to

fill the tank within 1 min.

Induction hoppers, if any, shall comply with ISO 21278-2.

© ISO 2014 - All rights reserved
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Table 2 — Minimum depth of strainers

Nominal tank capacity Minimum depth 2
C d
1 mm
C<150 60
150 < C<400 100
400<C<600 150
C>600 250
a  Measured from the upper edge of the strainer down to its bottom.

2 mm max.

Dimensions in

=

Key
d Minimum depth

5.1.3.2.2 Fixed sprayers

millimetres

Filling devices shall be designed to avoid any return of liquid from the tank to the filling supply.

A tank cover shall be present to prevent objects falling in. The tank cover may be provided with a filling
hole. Any filling hole shall be designed in such a way that splashing and spillage of the spray liquid
during filling is avoided. The tank cover shall be lockable to avoid unexpected opening.

Strainers shall be installed in filling openings and shall have a mesh size less than 2 mm. Any gap(s)
between the tank filling hole and the strainer shall not exceed 2 mm (see Figure 1).

© IS0 2014 - All rights reserved
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Strainers shall have a minimum depth, d, as given in Table 2 and measured according to Figure 1.

The total tank volume shall be at least 5 % more than its nominal volume, to prevent spillage as a result
of overfilling. Tanks with a nominal volume greater than 200 | shall have a nominal volume which is a
multiple of 100 1.

The filling capacity of the tank when filled with water shall be atleast 100 1/min for tanks with a nominal
volume of 100 1 or more. For tanks with a nominal volume of less than 100 1, it shall be possible to fill the
tank within 1 min.

Induction hoppers, if any, shall comply with ISO 21278-2.

5.1.3.3 1

An emptyi
the residug
is consider

ank emptying device

hg device in accordance with ISO 4254-6:2009, 5.4.3 shall allow the completetemptyi

ed to have been achieved when there are no visible puddles at the bottom of the tank

n|
l in the tank when the sprayer is in a horizontal position. Complete emptyingef the resijual

of

ter

5 min drainage.

Itshall be possible to collect the liquid at the outlet without contaminating the environment or equipnpent

part, e.g. sfays.

The tank ojitlet shall be guarded against accidental opening.

5.1.3.4 Tank contents indicator(s)

The indicafion of contents shall correspond to ISO 9357. It shall be durable and easily readable ffom

where the fank is filled.

The acceptpble tolerances of the indication are:

a) 15 %|for each graduation mark/read-out forolumes up to 10 % of the nominal tank volume;

b) 7,5 9% for each graduation mark/read-out for volumes from 10 % to 20 % of the nominal tnk
volume; and

c) *5 % fpr each graduation mark/read-out for volumes above 20 % of the nominal tank volume.

Other means of visually checkingthe’contents of the tank are allowed if they achieve equivalent accurpcy.

The tolerances shall be measured with a maximum error on measurement of +1 %, with the sprays¢

a horizontgl position.

5.1.3.5 Mixing

Tanks shall be designed (e.g. including agitators) to ensure an even concentration of mixture.

The maxinju ive deviation is + 0 ed in ordance with 1SQ 5682-2: 8.9.

When pump backflowisnecessary to meetthis requirement, the minimum value to meetthisrequirement
shall be measured according to Annex A and specified in the instruction handbook.

NOTE Other procedures for measuring the homogeneity of the spray mixture can be used, provided that the
same accuracy is achieved.

5.1.4 Pump

The capacity of the pump shall be suited to the needs of the sprayer. The pump shall have sufficient flow
rate capacity in order to be able to spray within the operating limits specified in the sprayer instruction
handbook and maintaining good mixing as specified in 5.1.3.5.

© ISO 2014 - All rights reserved
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The pump (including air chamber if present) shall not cause pulsations that exceed 5 % of the working
pressure, measured on the application unit at nominal rotation speed of the pump at the intended
working pressure.

Verification method is given in Annex B.

5.1.

5 Lines (hoses and pipes)

The bending radius of hoses shall be within the limits recommended by the hose manufacturer. Pipes

ng devices
[19-1:2013,

] filters or

and hoses shall not have any deformation which could disturb the liquid flow.

Prepsure lines shall be equipped with quick-acting shut-off devices (e.g. tip-over lever valves).
Thg maximum working pressure of hoses and the maximum working pressure of connect
sha|l be at least equal to the maximum working pressure of the circuit. See also,ISO 161
Clayise 6 h).

5.1/6 Filters

Sprhayers equipped with a positive displacement pump shall have a suction filter.

On the pressure side, the liquid flowing to the nozzles shall be filtered by means of centr:
filtgrs in the lines of boom sections. These pressure filters shall be mounted on the appli

unl
filtd

Thd
pre

Filt
of t

It shall be possible, with the spray tank filled to its nominal volume, to clean central filters v

spr
or

5.1

Spr
ind

Spr
The

bss the application unit is a spray gun or lance when this/pequirement does not apply. Th
rs shall correspond to the size of nozzles fitted on the$prayer.

operator shall be able to detect blockages, for example, by an appropriate positioning of
bsure filters and pressure indicator.

brs shall be easily accessible and filter insertS'shall be removable. For quick cleaning, the
he insert shall be easily accessible.

hy liquid leaking out except for thatwhich may be present in the filter casing and connec
ressure lines.

7 Measuring systems

hyers shall be fitted\with a pressure indicator complying with ISO 4254-6:2009, 5.5.
cator shall be present on the pump/tank unit.

hyers equippedwith twin fluid nozzles shall also have pressure indicator(s) for the air-pi
accuracy of the pressure indicators shall bel):

+0,2 bar for working pressures between 1,0 bar (included) and 8 bar (included);

cation unit
b size of all

the central

ilter tissue

Fithout any
Fed suction

A\ pressure

essure.

+1 bar for working pressures more than 20 bar.

The pressure indicator shall be clearly readable. The pressure indication shall be stable. The scale of the
pressure indicator shall be marked as follows:

every 0,2 bar for working pressures less than 5 bar;
every 1,0 bar for working pressures between 5 bar (included) and 20 bar (included);

every 2,0 bar for working pressures more than 20 bar.

1

©IS

1 bar=0,1 MPa=0,1 N/mm?2 =105 N/m2.
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Unless otherwise specified in this part of ISO 16119, each measuring system of the sprayer, e.g. for
flow rate, forward speed, pressure or air speed, except for the tank indicator (see 5.1.3.4), shall be
measured within a maximum error of £5 % of the measured value.

5.1.8 Provisions for connecting testing equipment

Means shall be provided to test the pressure indicator(s):

or

on the sprayer with a connection having a 1/4 inch or 1/2 inch inner thread according to 1SO 4102;

— itshalllbe possible to dismount the pressure indicator from the sprayer, without the need to dismg

other

Means sha

|

arts of the sprayer.

1 also be provided to connect a flow meter between the pump and the pressuge Tfegul

without dajmaging any hoses or removing the couplers from the hoses.

If the spra
allowing tk

52 Adjt

5.2.1 Ge

The maxinj

5.2.2 Pr

Pressure a
pump. Afte

yer is equipped with a flow meter, the sprayer shall be equipped with aconnecting de
e fitting of a test flow meter without the need to dismount the sprayer flow meter.

jstment of the dose/volume application rate

neral

um error for all the measurements specified in 5.2.2, shall be +2,5 %.

pssure adjustment devices

Hjustment devices shall maintain a constantiworking pressure at constant revolutions off
r switching off/on the application unit and+its individual sections during spraying operati

the workinlg pressure shall return to its original valie within +7,5 %.

5.2.3 Di
For direct

a) Water

rect injection system (if provided)
njection systems, the following requirements shall apply:

driven direct injection pumps shall comply with ISO 13457.

b) For other types of direct.injection systems (for example metering pump + water meter or venty

bump), the following requirements shall apply:

e direct injection system shall employ means, such as a check valve, to prevent spray

unt

htor

Vice

the
bns,

ring

iter passing through the direct injection system from entering the plant protection proc
hk.

fltted w1th a sustalnable flltratlon deV1ce acce551ble for the purpose of cleanmg

by the manufacturer.

water
1) Th
Wi
ta
2)
be
3)
4)
all
5)

owable deviation of +10 %.

luct

The injection rate at any inlet pressure shall not deviate by more than +10 % from that declared

The drive water flow rate shall comply with the flow declared by the manufacturer within an

In no case shall the measured mixing ratio (plant protection product / water) obtained by this

other type of direct injection system deviate by more than +10 % from the requested and set

© ISO 2014 - All rights reserved
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mixing ratio declared by the manufacturer. Verification shall be made with the following three
mixing ratios:

i) the minimum mixing ratio declared by the manufacturer;
ii) the maximum mixing ratio declared by the manufacturer;
iii) a mixing ratio midway between i and ii.
c) The concentration of applied plant protection product measured in the flow of spray mix after the

plant protection products are injected shall be stable at the set mixing ratio and shall not vary more

£l 4100/ £l 43
IIdll — 1V /U Ul UI11IS 1T AdlIU.

NOTE Subclause 5.2.3 c) can be checked by continuous measuring of the electrical conductivity during a test.

If s¢parate mixing tanks are provided, they shall comply with 5.1.3.5.

5.2}4 Calibration aids

Appropriate calibration aids (atleast a measuring jar with a capacity of 1/and an accuracy of 2,5 % and
with a scale marked every 20 ml) shall be supplied together with the.sprayer.

5.3| Application unit

5.3]1 Controls
A pressure indicator complying with requirements of 5:1.7 shall be present on the application unit.

If the application unit is a spray gun or lance, see 5:3.6.

5.3]2 Pressure drop

The pressure drop between the measuning point for spraying pressure on the application unif and at the
mogt distant nozzle (including anti-drip device, if available) or the orifice plate shall not exc¢ed 10 % of
thelpressure on the application unit.

The pressures shall be measured with a calibrated pressure indicator.

Ver{fication shall be carried out by measurements performed at the maximum flow rate as ipdicated by
themanufacturer in th€iinstruction handbook.

5.3/13 Nozzles

It shall be pessible to fix nozzles in predetermined positions, to ensure that the spray if correctly
dirgcted;by appropriate means such as marking, locking systems or mouldings.

Whernthe control to stop the spraying has been activated, there shall be no dripping.

Verification of this requirement is by the following test. When the control to stop spraying has been
activated, the dripping shall not exceed 2 ml per nozzle during a period of 5 min, starting 8 s after the
spraying stop has been activated.

It shall be possible to measure the flow rate of each individual nozzle.

The flow rate of each individual nozzle, measured according to ISO 5682-1, shall not deviate by more
than 5 % from the data of the nominal flow rate tables provided with the sprayer.

NOTE The requirements are based on the test methods given in [SO 5682-1, primarily developed for hydraulic

sprayers. For other sprayers, other test methods and/or test criteria may be needed. This will be a subject for
further investigation and possible amendment of this standard.
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5.3.4 Horizontal spray boom

5.3.4.1 Working and spraying section widths

It shall be possible to adapt the working width of the horizontal spray boom to the width of the intended
target by means of shutting off individual nozzles or sections of the boom.

5.3.4.2 Height adjustment

It shall be possible to adjust the minimum distance between the nozzles and the target according to the

nozzle cha

For outdod
0,5 m, exce

The boom

Regardless
the manuf
component
liquid; for t

Spray boon
to the targ

acterTstits:

r use, it shall be possible to adjust the distance between the nozzles and ground dow
[pt when the sprayer is designed for special applications.

height shall be adjustable, either continuously or by increments not exceeding-0,1 m.

hicturer), no liquid shall be sprayed on to the application unit itself~This does not appl
s of the unit (e.g. sensors that in order to function are necessarilydnContact with the sy
hese, however, dripping shall be minimized.

hs shall be constructed in such a way that will ensure that theboom can be positioned par
pt area.

When stat

shall not vary more than 8 cm or 0,4 % of the working width, wyhatever is the highest.

5.3.4.3

If nozzles @re used on a boom to provide a uniform spray in the horizontal direction, the transv{
volume disfribution shall be measured on a 100.mm groove patternator (see ISO 5682-2). The coeffic
of variation shall not exceed 7 % at one boom:leight and one pressure specified by the manufacturer

each nozzl
manufact
with ISO
calculated

NOTE
achieved.

For nozzle
is a total oy

The flow r
the data gi

onary on a level surface, the distance between the lower edges of the nozzles and the sur

istribution

b set mounted on the boom. Forlother boom heights and pressures specified by the sprz:

er, the coefficient of variatign shall not exceed 9 %. This shall be measured in accord3
682-2 for specified boom-heights and pressures only. The coefficient of variation shal
in accordance with ISO 5682-3.

ther systems for measuring the transverse volume distribution are allowed if the same accura

with overlapping spray patterns, this applies only for those parts of the boom where t}
rerlap.

hte of.each nozzle when mounted on the spray boom shall not deviate more than 10 % f
yerin'the flow rate tables provided by the manufacturer.

N to

of the distance of the boom above the ground and the nozzles fitted (@& recommended by

y to
ray

h1lel

face

brse
ient

for
lyer
nce
| be

'y is

jere

fom

The flow rate of each nozzle of the same type and size, when mounted on the spray boom, shall not

deviate by

more than 5 % from the mean flow rate of all the nozzles on the boom.

The flow rate measurements shall be carried out with the nozzle mounted on the boom and the
requirements for flow rate shall be checked with a measuring error of less than 2,5 % of the measured

value.

The flow rate-shall be checked in accordance with ISO 5682-2.

NOTE

The requirements are based on the test methods given in ISO 5682-2, primarily developed for hydraulic

sprayers. For other sprayers, other test methods and/or test criteria may be needed. This will be a subject for
further investigation and possible amendment of this standard
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5.3.5 Vertical spray boom and other non-horizontal spray booms

5.3.5.1 Adaptation to the crop

It shall be possible for one person to adjust the sprayer set-up to the type, size and height of the crop in a
reproducible way, by appropriate means such as marking, locking systems or patterns. See also Clause 8.

It shall be possible to switch off each nozzle and to adjust the direction of their spray independently.

For multi side application, it shall be possible to switch off the spray of each side independently.

5.3/5.2 Distribution of liquid and air

5.3/5.2.1 Liquid

Thegflow rate of each nozzle of the same type and size, when mounted on the spraysboom, shall hot deviate
by more than 10 % from the data given in the flow rate tables provided by the sprayer manulfacturer.

Thqg flow rate measurements shall be carried out with the nozzle mounted on the boom and the
reqpirements for flow rate shall be checked with a measuring error efless than 2,5 % of thg measured
valie.

Thd flow rate shall be checked in accordance with ISO 5682-2«

NOTE Therequirements are based on the test methods givernin ISO 5682-2, primarily developed fpr hydraulic
sprdyers. For other sprayers, other test methods and/or test eriteria may be needed. This will be g subject for
further investigation and possible amendment of this standard.

5.3/5.2.2 Air (if any)

The air flow rate of the fan, measured according to ISO 9898, shall not deviate by more than|10 % from
thenominal output specified by the sprayer manufacturer.

Forjair-assisted sprayers intended for symmetrical application, the sprayer shall be designed|so that the
air flow produced by the fan is symmetrical at the right and left sides with respect to directipn, velocity
and| air volume (according to 1S09898:2000, 5.2.3.). Deviation between left and right shall rjot be more
thah 25 % when measured aceerding to ISO 9898:2000, Clause 6, with the sprayer adjusted afcording to
thelinstructions given intheSprayer manufacturer’s instruction handbook (see Clause 8).

NOTE Other systems-for measuring air volume and distribution are allowed if the same accuracy|is achieved.

Theg direction of-aiy’shall be adjustable (for example air guide blades) and the different posjtions shall
be dlearly identified.

5.3/6 _,Spray gun and lance

Spray-guns and lances shall be prmridpd with a r}nir‘k-:\{‘fing cfnrt—/cfnp valve pncifinnpd saolthat it can

be easily reached by the operator in the normal working position. A locking device to hold the spraying
control in the spraying position is not allowed.

Compliance shall be checked by inspection and function test.

The shut-off device shall not leak after 25 000 duty cycles. Compliance shall be tested according to
[SO 19932-1.

If the spray gun or lance flow rate is adjustable, a clear marking indicating different flow rate setting
shall be provided. The instruction handbook shall provide a table of the flow rates in relation to markings
on the spray gun or lance.

If the pressure indicator of the sprayer cannot be easily read from the operator’s position by an operator
with 80 % of full visual acuity, then a pressure indicator shall be provided on the application unit. The
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pressure indicator shall have at least a nominal size of 40 mm according to EN 837-1 for the spray gun

or lance.

It shall be possible to adjust spray characteristics to different application conditions to minimize the
use and/or environmental impact of plant protection products by mounting nozzles of dimensions

complying

with ISO 8169.

5.3.7 Autonomous application units

5.3.7.1 Control system

The controll system of the sprayer shall automatically:

the
e of

| of
the

d in
the

the

a) stop movement of the application unit when the flow of spray liquid ceases;

b) termirlate the spraying operation by stopping the flow of spray liquid and the mevement of
applicdtion unit when the spray liquid pressure rises above or falls below the permitted rang
working pressures specified by the manufacturer;

c) stop the flow of spray liquid and movement of the application unit when the travel spee
the application unit rises above or falls below the permitted range.of speeds specified by
manufpcturer.

NOTE For additional information on control systems, see the ISO 25119 series.

5.3.7.2 Volume per area adjustment system

For an autpmatic controlled application, during spraying and independently of the volume of liqui

the tank, the measured volume application rate (volume'per area unit) shall be within #10 % of]

average vajue calculated from 5 measurements. This shall be checked in accordance with ISO 568213.

5.3.7.3 Horward speed during application

If the forward speed is adjustable, the minimim and maximum forward speeds shall be specified by

manufactufrer in the instruction handbagok:

The requirgd speed shall be achieved-within 2 m after the start of the movement, to avoid overdosing.

The required speed when achieved shall be constant with a margin of 10 %.

NOTE A test method isunder development.

5.3.8 Coptrol of spray drift

The spraydr shalbreduce spray drift as far as practicable especially for outdoor spraying.

NOTE Measurement methods are given in ISO 22856 and IS0 22866.

Methods for reducing the risk of spray drift shall be specified in the instruction handbook.

5.4 C(Cleaning

5.4.1 Rinsing water tank

If a rinsing water tank is present, it shall not be combined with the clean water tank for the operator’s
use (see ISO 4254-6:2009, 5.10). When present it shall have a volume of atleast 10 % of the nominal spray
tank volume and at least 10 times the volume of residual which can be diluted, measured according to
ISO 13440. In the latter case, the volume of residual of the spray tank shall be specified in the instruction

handbook.

12
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If present, rinsing water tanks shall be designed so that they can be connected with the sprayer in such
a way that the rinsing of the pipes is possible even when the spray tank is filled to its nominal volume
(see also Clause 8). In addition, the dilution of the volume of residual in the spray tank shall be possible.

5.4.

5.4.

2 C(Cleaning systems

2.1 General

It shall be possible to clean the internal and external surfaces of the sprayer without unnecessarily
contaminating the environment.

Spr
Sys

Intd
spr

It shall be possible to flush the lines, hoses and application unit with clear water when the sg

not

5.4
Ond

a)

b)

5.5
Cle:

volume of residue after cleaning'is less than 0,01 % of the nominal container volume. Verificg

hyers without a clean water tank shall be equipped with a connecting device to allow the
em to be supplied with clean water without contaminating the water supply.

rnal tank cleaning systems shall reduce the quantity of plant protection products adh

hy tank inner surfaces by 70 % when tested in accordance with ISO 22368-3:

empty.

2.2 Residue concentration
or the other of the following requirements, a) or b), applies:

after completion of the cleaning process, the concentration of the residue shall be re
factor of 300 (or 99,67 %), compared with the concentration before starting the cleani
tested in accordance with I1SO 22368-1;

after completion of the cleaning process as described in the instruction handbook, the cor

concentration in the tank measured in accordance with ISO 16236.

Cleaning device for plant protection product containers

ining devices for plant protettion product containers, when provided, shall be designed

ir cleaning

bred to the

ray tank is

Huced by a
g process,

jcentration

of the liquid drained from the main spray.tank outlet shall have been reduced to 2 % of the original

so that the
tion of this

reqpirement shall be by méans of the test method given in [SO 21278-1.
Medns shall be providéd)for rinsing the containers with clean water and for transferring and collecting
the[rinsing water intthe spray tank without spillage resulting in environmental contaminatipn.
6 [Verification
Verjfication of the requirements given in Clauses 5 and 6 may be made by means of jnspection,
caldqudation, or testing as appropriate. The means of verification is either self-evident or specified for
pal iLu}dl I Cbluil ClllClltb ill Claubco 5 alld U, d5 SUlIlllldl iLCd ill Tdb}C 3.

Table 3 — List of safety requirements and/or protective measures and their verification

Subclause of this part of Verification
150 16119 Inspection Measurement Test Remark

5.1 Pump/tank unit
51.1 Static leaks X X
5.1.2 Residual volume X ISO 13440
5.1.3 Spray tank
51.3.1 Surfaces X ISO 4288
© ISO 2014 - All rights reserved 13
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Table 3 (continued)

Subclause of this part of Verification
150 16119 Inspection Measurement Test Remark
5.1.3.2 Filling X X X ISO 9357,
ISO 21278-2
5.1.3.3 Tank emptying device X X X 1SO 4254-6
5.1.34 Tank contents indica- X X IS0 9357
tor(s)
5.1.3.5 Mixing X SO 5682-Z:19P7
AnnexA N/
514 Pump X X Annex( qp
5.1.5 Lines (hoses and X ,b‘ ’
pipes) X y\q
5.1.6 Filters X xQS\
5.1.7 Measuring systems X X O - Check of the
% indicators and
g\\ measuring
(@) instruments
<( shall be done
QQ by inspection pf
their documen-
ko\‘\ tation.
5.1.8 Provisions for connect- X %
ing testing equipment \\.\Q
5.2 Adjustment of the . Q)®
dose/volume applica- K\
tion rate )
5.2.1 General . C\){‘
: N
5.2.2 Pressure adjustment @) X
devices N e
5.2.3 Direct injection system OS‘ X X X ISO 13457
(if provided) )
5.2.4 Calibration aids CD : X
53 Application uni‘(h\‘)
5.31 Controls 09 X
5.3.2 Pressur \p X X
\%
5.3.3 Nozzles: X X X IS0 5682-1
5.3.4 &Bntal spray boom
5.3.4.1 ‘.*.)crl' FE-tHTeSPER e X
section widths
5.3.4.2 Height adjustment X X
5.3.4.3 Distribution X X X ISO 5682-2,
ISO 5682-3
5.3.5 Vertical spray boom
and other non-horizon-
tal spray booms
5.3.5.1 Adaptation to the crop X
5.3.5.2 Distribution of liquid
and air
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