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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

elect
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rotechnical standardization.

Fent types of ISO documents should be noted. This document was drafted in acéorda
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria ‘neg

Htenance are

ded for the
ce with the

Attention is drawn to the possibility that some of the elements of this document may be the subject of
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For {
expr
Worl
URL:

This
and f

This
been

— ¢
— &
Any

it rights. ISO shall not be held responsible for identifying any or all su¢h-patent right
atent rights identified during the development of the document willbe in the Introdu
e [SO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-éonvenience of users 4
[itute an endorsement.

in explanation on the voluntary nature of standards, the meaning of ISO specifig
pssions related to conformity assessment, as well ‘as’information about ISO's adhel
d Trade Organization (WTO) principles in the Techniical Barriers to Trade (TBT) see t
www.iso.org/iso/foreword.html.

document was prepared by Technical Committee [SO/TC 23, Tractors and machinery fo
pbrestry, Subcommittee SC 6, Equipment for crop protection.

second edition of [SO 28139 cancelsgnd replaces ISO 28139:2009 and ISO 10988:2011
technically revised. The main chahges compared to the previous edition are as follow

gddition of environmental requirements;

addition of environmentaltests;

bxclusion of ergonotnics;
beneral update(tothe state of the art.

feedbackerquestions on this document should be directed to the user’s national stand

complete listing of these bodies can be found at www.iso.org/members.html.

s. Details of
ction and/or

nd does not

terms and
ence to the
he following

ragriculture

which have

1°2)

ards body. A

© ISO

2019 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=d7226c6e8fd53de6701ea1abd3c8d1be

ISO 28139

Introdu

The structur

:2019(E)

ction

e of safety standards in the field of machinery is as follows:

that can be applied to machinery;

rds that can be used across a wide range of machinery:

type-A standards (basic standards) giving basic concepts, principles for design, and general aspects

type-B standards (generic safety standards) dealing with one safety aspect or one type of

— type-B1 standards on particular safety aspects (e.g. safety distances, surface temperature, noise),

a)
b)
safegua
— typ
sen
c) type-C
particu
This docum

This docum
market play|

machin

health 4

Others can |
above-ment

— machin
machin
service

The above-1

process of this document.

The machin
are covered

When requi
standards, {
other stand
type-C stan

Vi

consumiers (in case of machinery jitended for use by consumers).

e-B2 standards on safeguards (e.g. two-hand control devices, interlocking devices, prey
Kitive devices, guards);

standards (machinery safety standards) dealing with detailed safety reqGirements
ar machine or group of machines.

bnt is a type-C standard as stated in [SO 12100.

ent is of relevance, in particular, for the following stakeholdér groups representin
ers with regard to machinery safety:

e manufacturers (small, medium and large enterprises);
nd safety bodies (regulators, accident prevention organizations, market surveillance,

e affected by the level of machinery safety achieved with the means of the document b
oned stakeholder groups:

e users/employers (small, medium and large enterprises);
b users/employees (e.g. trade unions)brganizations for people with special needs);

providers, e.g. for maintenance (small, medium and large enterprises);

hentioned stakeholder groups have been given the possibility to participate at the dra

ery concerned,alid the extent to which hazards, hazardous situations or hazardous ey
are indicatediirthe Scope of this document.

rements‘of this type-C standard are different from those which are stated in type-A|

hrdS.for machines that have been designed and built according to the requirements o
Hard.

sure

for a

b the

ptC.).

y the

fting

rents

or B

he requirements of this type-C standard take precedence over the requirements df the

f this
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Equipment for crop protection — Knapsack combustion
engine-driven airblast sprayers — Safety and
environmental requirements and test methods

1 Scope

This
relat
coml

It de
spec

It ad
spec

This
arisi

Itisa

document specifies safety requirements and their verification, environmental requii
pd test methods, and minimum performance limits, for the design and construetion
ustion engine-driven airblast sprayers as defined in 3.9.

scribes methods for the elimination or reduction of hazards arising fromithéir use. Iy
fies the type of information on safe working practices to be provided by the manufact

resses general operating parameters as well as the potential deposition of spray dr
fied controlled conditions.

document deals with all significant hazards, hazardous situations and events, excq
hg from vibration transmitted to the back of the operatoy:

pplicable to knapsack combustion engine-driven airhlast sprayers when they are used

and

nder the conditions foreseeable by the manufacturer (see Table A.1).

It is ot applicable to:

q

It is
date
aften

2

The
cons
undg

ydraulic pressure sprayers;
hermal sprayers;

old foggers;

gprayers adapted for the application of dry material.

hot applicable to knapsack combustion engine-driven airblast sprayers manufacture
of its publication. Thé requirements of this document applies to products manufacture
publication.

Normative references

following documents are referred to in the text in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited

ements and
of knapsack

| addition, it
Lrer.
plets under

pting those

as intended

H before the
d 18 months

heir content
applies. For

tedyreferences, the latest edition of the referenced document (including any amendme

hts) applies.

ISO 3767-5, Tractors, machinery for agriculture and forestry, powered lawn and garden equipment —
Symbols for operator controls and other displays — Part 5: Symbols for manual portable forestry machines

[SO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety

signs

and safety markings

ISO 5681, Equipment for crop protection — Vocabulary

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

ISO 11684, Tractors, machinery for agriculture and forestry, powered lawn and garden equipment — Safety

signs

© ISO

and hazard pictorials — General principles
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IS0 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

[SO 13857:2008, Safety of machinery — Safety distances to prevent hazard zones being reached by upper
and lower limbs

ISO 14982:1998, Agricultural and forestry machinery — Electromagnetic compatibility — Test methods
and acceptance criteria

ISO 19732, Equipment for crop protection — Sprayer filters — Colour coding for identification

ISO 19932-1, Equipment for crop protection — Knapsack sprayers — Part 1: Safety and environmental

requirements
ISO 19932-2[—, Equipment for crop protection — Knapsack sprayers — Part 2: Test methods
ISO 22867, Horestry and gardening machinery — Vibration test code for portable hand-held ;/machines

internal com

ISO 22868:7
with internd|

[EC 61032:1

3 Terms

For the pury
and the follg

ISO and IEC
ISO Onl

IEC Eled

3.1
harness
adjustable s

3.2
engine stof
control fitte

3.3
throttle tri

throttle control

device, usud

bustion engine — Vibration at the handles

011, Forestry and gardening machinery — Noise test code for portable hand-held mad
| combustion engine — Engineering method (Grade 2 accuracy)

D97, Protection of persons and equipment by enclosures — Probes for'verification

and definitions

oses of this document, the terms and definitions given'in ISO 12100, ISO 5681, ISO 19¢
wing apply.

maintain terminological databases for use in.standardization at the following address

ne browsing platform: available at https://fwww.iso.or

tropedia: available at http://www.eléetropedia.org/

trap(s) used to suspend thesmachine from the operator

ping device
d to the machineZwhich stops the engine

pger

Ily a lever, activated by the operator’s hand or finger, for controlling the engine speed

with

hines

)32-1

3.4

throttle lock
device for temporarily setting the throttle in a partially open position

3.5

throttle trigger lockout
device that prevents unintentional activation of the throttle trigger (3.3)

3.6
air tube
tube for the

air flow between the fan and the nozzle

© ISO 2019 - All rights reserved
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3.7

normal operation

use of the machine that is reasonably foreseeable and which is consistent with such activities as
distribution of chemicals, starting, stopping, fuelling, filling with chemicals and emptying

3.8

throttle limiting device

manually activated device allowing different maximum positions of the throttle provided to facilitate
operation of the engine over a long working period

3.9

knapoat.}\ airblast Sprayet
self-¢ontained appliance carried on the operator’s back by means of shoulder straps in W}Lich spray is
produced by the action a high velocity air stream on the spray mixture

4 $afety requirements and/or protective measures

4.1 | General

The machinery shall comply with the safety requirements and/or protective measures off this clause.
In actiition, the machine shall be designed according to the principles of ISO 12100 for relevant but not
significant hazards which are not dealt with by this document,/ (See Annex A for a list of significant
hazafds and hazardous situations and Annex D for a functional representation of the machjne.)

Wearing parts (such as nozzles, filters, anti-drip valves, valves, diaphragms) specified in the instruction
handbook shall be changeable without special tools,inless provided with the sprayer, by|an operator
wealling appropriate PPE (at least protective gloves)and without contamination of the operjator and the
environment.

Compliance shall be checked by inspection ahd function test.

4.2 | Stability when in operation

The ¢entre of gravity of the upright sprayer shall not be located at a horizontal distance greater than
150 mm from the back supporit of the harness with fuel and spray tanks filled to their nonjinal volume
and yvith the equipment ready/for use.

Compliance shall be checked by measurement as described in ISO 19932-2:—, 5.3.4.

4.3 | Exhaust system

The ¢ngine éxhaust outlet shall be located so as to direct exhaust emissions away from thg operator in
the normabeperating position.

Compliance shall be checked by inspection and functional testing.

4.4 Air tube and chemical hoses

The air tube shall be fitted with a handle on which a throttle trigger complying with 4.5.3 and an engine
stopping device complying with 4.5.4 are mounted.

To adjust the flow of chemicals to the nozzle, an on-off valve shall be fitted such that it can be easily
reached by the operator in the working position.

The minimum length of the air tube from the middle of the hand grip to the extremity of the air tube
shall be 500 mm as shown in Figure 1.

© IS0 2019 - All rights reserved 3
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machines w
with ISO 13

Compliance
4.5 Conty

4.5.1 Gen
All controls

Compliance

Where the p
method of o
by inspectid

Detailed ins
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Dimensions in millimetres

2500 mm

.

Figure 1 — Length of the air tube

b shall not be detachable without the use of a*fool. This requirement does not app
here detached air tube does not allow the moving elements to be reached in accord
B57:2008, Table 4.

shall be checked by inspection, functional testing and measurement.
ols

eral

shall be checked-by-functional testing.

urpose of a eontrol might not be obvious to the user, the control's function, direction ar
peration shall be clearly identified by a durable label or mark. Compliance shall be chd
n.

tructions on the operation of the control(s) shall be provided in the instruction handb

shall be designed to be operable by an operator wearing appropriate protective glovesd.

ly to
ance

1d /or
cked

ok.

Operations when applying plant protection products (PPP) shall be possible wearing appropriate
personal protective equipment (PPE).

Compliance

shall be checked by inspection.

4.5.2 Handle

The length of the gripping surface of the handle shall be atleast 100 mm.

Compliance

shall be checked by measurement.

© ISO 2019 - All rights reserved
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4.5.3 Throttle trigger

The machine shall be fitted with a throttle trigger that, when released, automatically reverts to the
idling position and is retained in that position by the automatic engagement of a throttle trigger lockout
device (see 3.5).

Two or more independent motions are required to engage the throttle lock.

The throttle trigger shall be positioned so that it can be pressed and released with a hand holding the
handle on which the throttle trigger is mounted while wearing an appropriate protective glove.

If a throttle lock (see 3.4) is provided for starting the engine, it shall be automatically released when the
throttle trigger is operated.

If a throttle limiting device is provided, it shall be positioned so that it can be operatedl and easily
relegsed by a gloved hand holding the handle to which the device is mounted. (The throgtle limiting
devige shall not prevent the return of the throttle to the idling position.

Compliance shall be checked by inspection, functional testing and measurement.

4.5.4 Engine stopping device

The machine shall be fitted with an engine stopping device by-which the engine can be brought to a
full 4top and that does not depend on sustained manual effortfor its operation. The control for this
devige shall be attached adjacent to the throttle control so thatit can be activated by the operator when
holding the gripping area with a hand wearing an approptiate protective glove.

The purpose and method of operation of the device shall be clearly and durably marked. Thhe colour of
the cpntrol shall clearly contrast with the background.

Compliance shall be checked by inspection andfunctional testing.

4.5.5 Starting device

A starting device shall be provided to allow starting of the engine without the need fpr separate,
independent auxiliary assistance-(for example, belts or cables).

Wheh the machine is fitted with an electric starting device, two or more independent motjons shall be
requjred to engage the device.

Compliance shall be-¢hiecked by inspection and functional testing.

4.5.4 Liquid line shut-off valve

Spray liquidilines shall be equipped with a shut-off device, which shall be positioned so that it can be
easily reached by the operator in the normal operating position. No uncontrolled liquid putput shall
occul atleast when the engine is at idling mode. The volume emitted within 5 s after spray dhut-off shall
not be more than 5 ml

Compliance shall be checked at idle by inspection and measurement.

4.6 Machine support

The machine shall be supported by a backpack frame designed to distribute the load on the operator’s
back and shoulders.

Compliance shall be checked by inspection.

© IS0 2019 - All rights reserved 5
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ness

A double shoulder harness shall be provided to support the machine. It shall be adjustable to fit the size
of the operator.

A double shoulder harness shall be designed so that pressure is evenly distributed on both shoulders of
the operator. The design of the double shoulder harness shall prevent slipping in any direction.

The harness shall be designed and built such that the machine could be quickly released by the operator
in case of emergency.

The straps shall be adjustable in length to meet the needs of the operator while on the operator’s

back.

Each shoulder strap shall be adjustable to a length of at least 75 cm, as measured between the)f
points of th¢ same strap.

Each shoulder strap shall have a load bearing part of a length of at least 250 mm and ©f a mini
comfort width of 50 mm.

Compliance|shall be checked by inspection, functional testing and measurement.

4.7 Pow

The knapsa
to power-dr
and chains,

For opening
shall be in a

Compliance

4.8 Fuellt

The fuel cap

r-driven components

Ck combustion engine-driven airblast sprayers shall be constructed to ensure that a
iven components such as pulleys, shafts, gears, flywheels)and fan blades, and to drive
s prevented.

s, such as in covers and guards preventing access o dangerous parts, the safety distz
rcordance with ISO 13857:2008, Table 4.

shall be checked by inspection and measure€ment.

rank

shall have a retainer.

The fuel tank opening shall be at least 20imm in diameter.

Each openin
marked, the

The design
its normal
information|

g or cap shall be clearly\miarked to indicate the function of the tank, and if only the cap
y shall not be intercHangeable between tanks.

of the fuel tank-assembly shall be such that no leakage occurs while the machine
ctable operating temperature, in all working and transport positions according t
for use. The-fuel tank shall have a ventilation system.

The filler openings:shall be located so that the action of filling the tanks is not obstructed by

componentyg

. Itshall be possible to use a funnel.

ixing

mum

Ccess
belts

nces

S are

is at
the

ther

The cap retatmer S, Upcuiug dimenstomrsandHocatiomrshatt-beverified b_y nreasurenentand iubpct,tion.
The tightness of the caps shall be verified by inspection while turning the machine in any direction in
order to simulate the machine unintentionally falling over to a horizontal position. Seepage from fuel
tank ventilation systems is not regarded as leakage.

Compliance shall be checked by inspection, functional testing and measurement.

4.9 Protection against contact with hot parts

The engine cylinder and parts in direct contact with the cylinder or the muffler shall be protected
against unintentional contact during normal operation of the machine.

Such hot surfaces shall be considered accessible if the contactable area exceeds 10 cm? when probed by

the test cone as shown in Figure 2.

6 © IS0 2019 - All rights reserved
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The temperature for the accessible parts of the machine defined above, including guards or shields
provided to prevent access to such hot surfaces, shall not be more than 80 °C for metallic surfaces or
94 °C for plastic surfaces.

Verification shall be done by determining the accessibility of identified hot surfaces using the test cone
shown in Figure 2 and as follows.

Conduct the temperature test in the shade and with a maximum wind speed of 3 m/s. Operate the
engine at maximum speed and carry out the test after surface temperatures have stabilized.

Identify the hot surface area or areas. Determine temperatures using temperature-measuring

equi

If thd
temp]

J|

whel

Alloy
partj

Appl
movi
cone
surfa

Tc isthe corrected temperature, in degrees Celsius (°C);
To isthe observed temperature, in degrees Celsius (°C);

T, isthe ambient temperature, in degrees Celsius (5C).

ment with an accuracy of +2 °C

e test is conducted at an ambient temperature outside of the nominal 20 °C + 3-7G,t
eratures shall be corrected using Formula (1):

C=TO_TA+200C

v the power source to cool before using the coneltis not necessary to test the access
while they are hot.

y the test cone shown in Figure 2 in any direction and with a maximum force of (10|

ng the cone, determine whether there is‘any contact between the hot surface area or a
s tip or the conical surface. Neither tip nor conical surface shall come into contact
ce area greater than 10 cm?2.

$80 + 15

15

100

|
|
| +l

he recorded

M)

bility of hot

_(i) N. When

reas and the
vith any hot

Dimensions in millimetres

© ISO

Figure 2 — Test cone
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4.10 Electrical requirements

4.10.1 General

Insulated electric wires shall be protected against abrasive contact with metal and hot surfaces and

shall be resi

Compliance

stant to, or protected against, vibration and contact with lubricant and fuel.

shall be checked by inspection.

4.10.2 Ignition circuit

4.10.2.1 Re¢quirement

Ignition intdrruption or short circuiting shall be provided on the low voltage side.

Access to all high voltage parts of the circuit including spark plug terminals shall be prevented in spich a
manner that the operator cannot make accidental contact with them.

Compliance|shall be checked by inspection and by the test of 4.10.2.2.

4.10.2.2 T¢st method

The requirements shall be checked by inspection and using the test grobe B of IEC 61032:1997.

Test acceptdnce: the test probe shall not make contact with highwoltage parts of the circuit inclyding
spark plug terminals.

4.11 Vibrdtion

4.11.1 Reduction by design at source and by protective measures

Vibration reduction shall be an integral part-ofithe design process thus specifically taking into acqount
measures at source. The success of the applied vibration reduction measures is assessed on the pasis
of the actual vibration total values for each handle. The main sources causing and influencing vibration
are generally the dynamic forces frém ‘engine, unbalanced moving parts, impact in gear sprodkets,
bearings anfl other mechanisms, and.the interaction between operator and machine.

NOTE CR 1030-1 gives generaltechnical information on widely recognized technical rules and meang, and
provides guidelines for the design of reduced hand-arm vibration machines.

4.11.2 Vibration measurement

Vibration shiall betheasured in accordance with ISO 22867 using so far as appropriate the measurement
conditions gpecified by Annex E. The equivalent vibration total value shall be calculated and reported
together withthe uncertainty of measurement, k. T

4.12 Noise

4.12.1 Reduction by design at source and by protective measures

Noise reduction shall be an integral part of the design process thus specifically taking into account
measures at source. The success of the applied noise reduction measures is assessed on the basis of the
actual noise emission values. The main sources causing and influencing noise are the air intake system,

engine cooli

ng system, engine exhaust system and vibrating surfaces.

© ISO 2019 - All rights reserved
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ISO/TR 11688-1 gives general technical information and guidance for the design of low-noise machines.
Special care shall be taken in the acoustical design.

NOTE ISO/TR 11688-2 gives useful information on noise generation mechanisms in machinery and
ISO 14163 provides guidelines for noise control by silencers. ISO 11691 and ISO 11820 address the testing of the
silencer.

4.12.2 Noise measurement

The equivalent A-weighted emission sound pressure level at the operator’s position and the A-weighted
sound power level shall be measured using the measurement conditions specified by ISO 22868:2011,
AnnextamdT CpOT ted:

See IS0 22868:2011, Clause 9 for guidance on declaration and verification.
4.13 Electromagnetic immunity

4.13{1 Requirements

All electronic components of the systems used to control the machine,shall meet the acceptance criteria
given in ISO 14982:1998, 6.3 and 6.6, concerning the electromagnetioimmunity of the machine.

4.13{2 Verification

Elecfromagnetic immunity shall be verified by testing in‘accordance with ISO 14982.

5 Environmental requirements

5.1 | General

The $prayer shall comply with the following requirements and shall comply with the reqgirements of
[SO 19932-1 and ISO 19932-2 as specified in the following clauses.

The §prayer shall be designed such that the operator shall be able to pick it up, carry it and| put it down
with|the tanks filled at nominal’volume in accordance with the instruction handbook and without any
spillage.

The gprayer shall be designed such that the filled sprayer can be carried in the upright position.
It shall not be possible to displace any gasket or seal from its seated position by tightening.

Compliance shall be checked by functional test.

5.2 | Absorbency of carrying straps

The harness shall be made of non-absorbent material. The increase in mass of the harness having a
mass lower than 100 g shall not exceed 35 g after defined immersion in water. Otherwise, the increase
in mass shall not exceed 35 % of the dry mass.

Compliance shall be tested according to ISO 19932-2:—, 5.3.8.

5.3 Spray tank

The nominal volume shall be specified in whole litres (1). It shall be possible to determine the spray
tank filling level of the sprayer with a minimum resolution of 1 1. If the nominal volume of the sprayer is
atleast 10 1, a lower resolution is accepted for a filling level below 4 1.

Compliance shall be checked by inspection.

© IS0 2019 - All rights reserved 9
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The volumetric contents gauge scale shall have a maximum error of +10 % of the reading.
Compliance shall be tested according to [SO 19932-2:—, 5.3.5.

It shall be possible to fill the spray tank to its nominal volume within 60 s. The total volume of all liquid
spillage during filling shall not exceed 5 ml.

Compliance shall be tested according to 6.7 and ISO 19932-2:—, 5.3.6.

In order to avoid chemical spillage during filling, the diameter of the filling opening shall be in
accordance with ISO 9357:1990, Table 1.

Compliance[shall be checked by Inspection and measurement.

The spray tdnk shall have a volumetric content gauge scale.
Compliance|shall be checked by inspection.

The filling tank opening shall be fitted with a lid, which shall

— beable to be opened and closed without the use of a special tool, and

— be fitteql with a holding device ensuring a closed position by means of apositive mechanical aftion
(e.g. lid§ fixed by screw action).

Compliance(shall be checked by functional test.
It shall be pgssible to empty the tank of the sprayer without the need to invert the sprayer.
Compliance(shall be checked by functional test.

The amount of liquid remaining in the spray tank shall\not exceed 50 g when tested in accordance|with
1SO 19932-2—, 5.3.7.

Drainage oplening shall not be directed towards(the operator.
Compliance|shall be checked by inspection:

The emptying device shall be guarded against unintentional opening.
Compliance(shall be checked by ifispection and functional test.

The emptyipg device shall be-able to be operated without the use of tools when wearing appropriate
protective gloves.

Compliance(shall be ghecked by functional test.

The spray tdnks shall have an additional volume of at least 5 % of the nominal volume.

Compliance|shall be tested in accordance with 6.6.

5.4 Strainers and filters

The sprayer tank shall have a strainer with a mesh width not greater than 2 mm. Gaps between the
spray tank filling opening and strainer, as well as openings within the strainer, shall not exceed 2 mm.

Compliance shall be checked by measurement.

The mesh width of the filters for the liquid going from the tank to the nozzles, if any, shall be less than
the narrowest diameter of the smallest size of nozzle to be used.

Filters for the liquid going from the tank to the nozzles, if any, shall be installed at a freely accessible
place. They shall be capable of being removed and easily cleaned according to the manufacturer's
instructions without any spray liquid leaking out except for that which may be present in the filter
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casing and connected lines. The operator shall be capable of removing and cleaning the filter, while
wearing appropriate protective gloves, and without being contaminated by spray liquid or causing
environmental contamination.

Compliance shall be checked by inspection and function test.

Filters for the spray liquid shall be marked in such a way that they can be identified. Identification can
be achieved directly or from information given in the instruction handbook, for example, by marking of
filters with:

— the mesh width; or

—

Com

5.5

Drop
drop

5.6
The 1

olour coding according to ISO 19732.

pliance shall be checked by inspection.

Droplet size

let size shall be indicated in the instruction handbook. An example of-a method of dete
let size is given in Annex [.

Air hoses and chemical hoses

adii of the hose bends shall not be less than limits establishéd by the manufacturers of

nor

al working positions.

The hoses shall have no bends which hinder the flow.ofliquid or air.

The
The {

The {
is on

Comj

5.7

Fan |
mea

istance between the shut-off valve control an@‘the air-outlet section shall be no less th
ir hoses shall be flexible so that their orientation is easily adjustable.

an inlet shall be designed such that/the ingestion of foreign materials is avoided when|
the ground.

pliance shall be checked by inspection, functional testing and measurement.

Fan

performance in texms of air velocity shall be indicated in the instruction handbook
ured accordingte’6.8.

Mass of'total residual liquid

rmining the

the hosesin

an 500 mm.

the sprayer

hnd shall be

veightof total residual liquid, i.e. the weight of the spray mixture remaining in the sprayer which

Compliance shall be tested in accordance with 6.4.

5.9

Stability

The sprayer shall not fall over when tested in accordance with 6.5.

5.10 Spray liquid flow rate

250 g. This

The spray liquid flow rate, tested in accordance with 6.3 shall not deviate more than 15 % of the
nominal flowrate, given by the manufacturer.

Compliance shall be tested in accordance with 6.3.

© ISO
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5.11 Testreport

A test report should be completed. An example test report can be found in Annex J.

6 Tests

6.1 Testliquids and equipment

6.1.1 Clean water, free from solids.

6.1.2 Fue
6.1.3 Mea
scale of 0,01

6.1.4 Wei
a) 25kgw
b) 2 kg wif

, as indicated by the manufacturer.

suring cylinders for measuring volumes up to 1 1 with a maximum error of +00 ml wit
1.

phing devices, able to weigh up to:
ith a maximum error of +100 g;

h a maximum error of £10 g.

6.1.5 Timer (stopwatch), for measuring periods up to 5 min withia maximum error of +0,5 s.

6.1.6 Env

ronment’s temperature measurement device;(able to measure temperatures up to

with a maximum error of 0,5 °C.

h the

85 °C

6.1.7 Petyi dishes with an internal diameter of 2150 mm. Other artificial collectors which can ensure

the same ref{

6.1.8 Abs
which can e

6.1.9 Filli
6.1.10 Air

6.1.11 Spre
guarantee th

6.1.12 Dro

ults may be used, in which case they.shall be described in the test report.

prbent materials (e.g. sponges 200 mm x 200 mm x 3 mm, or other absorbent matg
hsure the same results may bewsed, in which case they shall be described in the test rej

g device (for an example, see ISO 19932-2:—, 4.6).

belocity measuring device with maximum error of £0,2 m/s.

tyer locking.device which enables fixing the sprayer in a defined test position and al
e locking of the sprayer and its air tube in this position (for an example, see Annex G).

plet size analyser, capable of characterizing droplet size spectra (e.g. laser light diffra

brials
ort).

le to

ction

particle ana

ser)
J J

6.1.13 Device for detecting potential vertical deposits, consisting of a frame (2 m x 2 m) with
16 absorbent materials spaced across a length of 400 mm (see Annex H).

6.1.14 Stra

p test device, see ISO 19932-2:—, 4.4.

6.1.15 Polythene bags, the size of which shall be at least 30 cm x 40 cm.

6.1.16 Polythene sheets, the size of which shall be atleast 2 m x 1 m.

6.1.17 Hot surfaces’ temperature measurement device, able to measure temperatures up to 100 °C
with a maximum error of +1 °C.

12
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Test conditions

6.2.1 General

Assemble the sprayer following the instruction handbook. Inspect for tightness of the filling cap and all
other operator-controlled couplings.

Before starting each test, ensure that the engine has been properly warmed up.

The tests shall be performed with one new specimen of the sprayer type at an air temperature of 10 °C
to 30 °C and a relative air humidity of at least 30 %, without influence of wind or sunlight.

The {
testd
obst

6.2.2

If th
engil

If thd
the n

WAR

6.3

LockKi
filled
the fi

1

q

q

Actiy
a pre
grad

Repd
Alter

a) f

est site shall be such as to ensure that the natural course of the jet produced by the‘m
d is not altered. The surface on which the tests are carried out shall be horizontaleve
icles.

Engine speed

e engine speed cannot be regulated, all tests shall be carried out at the maximuj
e speed.

 engine has an adjustable throttle, tests shall be carried out at’the throttle position
nanufacturer in the instruction handbook and correspondingto a determined engine g

NING — Running the engine in a closed environmerit can create an inhalation h4

Spray liquid output

the sprayer in the upright position using.the sprayer locking device (6.1.11) and w
to its nominal volume. Measure the sprayliquid output in litres per minute (1/min) u
bllowing conditions:

he air delivery tube dischargingtiorizontally with the air tube fully extended;

3t the maximum and minimum inclinations of the air tube discharge specified by the m
gdnd with the air tube fullyrextended.

ate the sprayer with~thi€ engine speed in accordance with 6.2.2. Recover the liqui
-established time.cDetermine the amount of recovered liquid using a weighing devi
hated cylinder (621.3).

at all test with-the tank filled to half its nominal volume.
natively,'determine the amount of test liquid sprayed as follows:

ill the'tank to its nominal volume;

ichine being
1 and free of

m allowable
ndicated by

peed.

zard.

ith the tank

nder each of

hnufacturer,

1 output for
ce (6.1.4) or

b) activate the sprayer for the time necessary to empty half tank;

c) determine the amount of liquid sprayed by tank re-filling.

The liquid flow from the sprayer output shall be in accordance with the values given in the instruction
handbook (see 7.1.1) in all intended working conditions specified by the manufacturer.

6.4 Mass of total residual liquid
This test shall be carried out on a complete, empty sprayer.

Fill the spray tank with water to its nominal volume. Using the sprayer locking device (6.1.11), lock the
sprayer in the upright position with its air delivery tube horizontal and operate with the sprayer setting
recommended by the manufacturer. Close the shutoff valve when the spray cloud is visibly interrupted.

© IS0 2019 - All rights reserved 13


https://standardsiso.com/api/?name=d7226c6e8fd53de6701ea1abd3c8d1be

ISO 28139:2019(E)

Determine the amount of total residual liquid as the difference between the mass of the sprayer after
the test and the mass measured previously with a completely empty sprayer. The mass of fuel used to
run the machine during the test shall be taken into account.

6.5 Stability

Position the empty sprayer on a flat, hard surface with an incline of (8,5 + 0,2)°, in accordance with
Annex C.

Check the stability of the sprayer by rotating it at 90° intervals along its vertical axis to complete a circle.

£ald

Fill the spraytanmkto ftsTomimat voIuIe, them repeat the test witht the spray tank fitted:

Record any position in which the sprayer does not remain upright without being supported,

6.6 Contents gauge scale and total tank volume
Place the enpty sprayer in the upright position and fix it using the sprayer locking device (6.1.11).

Measure anfl register the volume between the marks when filling the spray tank using a measyring
cylinder (6.1.3) or a weighing device [6.1.4 a)]. Continue until the spray tank isfilled to its nominal volume.

Determine the scale error, E, for each graduation as a percentage, using Formula (2):

%4

E=-S ;—mxmo (2)

where

%

s s tIe volume according to the spray tank scale; in litres;

%

' is the measured volume of water pourediinto the tank, in litres.
As a second| part to the test, fill the spray tank to the upper edge of the filling opening. Calculat the

additional vplume, V,, of the spray tank ds a‘percentage using Formula (3):

V.V,
VA=—tV 0 %100 (3)

n

where

V. is the total voluinie, in litres;

%4

., is the nominal volume, in litres.

6.7 Fillingrate

This test shall be carried out on a complete, empty sprayer using the test procedure specified in
[SO 19932-2:—, 5.3.6.

Remove the lid while keeping the strainer in position.

Position a filling device (6.1.9) with its outlet placed (100 + 5) mm above the filling opening. Position the
sprayer with its straps opposite the filling device and with the line connecting the upper strap fixing
points oriented perpendicularly to the axis of the filling device (see ISO 19932-2:—, Annex E). The
impact point of the test liquid shall be the centre of the filling opening.

Pour a volume of test liquid equal to the nominal spray tank volume from the filling device into the
filling opening of the sprayer.
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Determine the volume of the splash liquid according ISO 19932-2:—, 5.3.6.

6.8 Air velocity

This test provides information about air velocity produced by the sprayer in order to determine the
range of effectiveness of the sprayer.

The sprayer shall be locked in the upright position, with its air delivery tube in the horizontal position
according to Figure 3 a), using the sprayer locking device (6.1.11) such that the height of the centre of
the sprayer spray outlet is (1 000 * 20) mm from the ground.

a) Position horizontal — Spray outlet b) Position horizontal — Main portion of the
lance

N

c¢) Position vertical — Spray outlet d) Position vertical — Main portion pf the lance

Figure'3 — Positioning of the lance referring to the outlet or to the main portion of|the lance

Activate the sprayer with the engine speed in accordance with 6.2.2.

Position the air velocity measuring device (6.1.10) at the centre of the air-outlet section. The device
shall be positioned at 3 m distance in a point aligned with the centre of the air-outlet section.

Activate the sprayer and verify that the sprayer positioning is correct.

Measure the air velocity distribution separately at distances of (3 000 * 20) mm and (6 000 = 20) mm
from the air-outlet at each position on a grid (100 x 100) mm * 5 mm according to Annex B. Air velocities
lower than 2 m/s need not be recorded.

The following data shall be reported in the operator’s instruction handbook.

— The mean value of all measured velocities at 3 000 mm at each point of the grid when 22 m/s.
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The radius of effectiveness at 3 000 mm, defined as the lowest distance on the grid between the

projection of the centre of the nozzle and any point having a measured velocity lower than 2 m/s.

The mean value of all measured velocities at 6 000 mm at each point of the grid when 22 m/s.

The radius of effectiveness at 6 000 mm, defined as the lowest distance on the grid between the

projection of the centre of the nozzle and any point having a measured velocity lower than 2 m/s.

Further data may be reported in the operator’s instruction handbook according to manufacturer’s

evaluation.

7 Information for use

7.1 Instr

iction handbook

7.1.1 General

The sprayef
tested and 4
environme

shall be supplied with information about the use for which it is\designed or has
bout conditions necessary to ensure that it will minimize any risks-to the operator an
t when it is being filled, adjusted, used, cleaned or maintained.

For the information to be provided to the user the content{of this clause together
[SO 12100:2010, 6.4, apply.

It shall be stated that the sprayer shall be used only with plant protection products approved by 1
national regulatory authorities for plant protection productsifor use with combustion engine-d
airblast knapsack sprayers.

Comprehen;
use for the
and the nee

The import
stressed on
sprayer cou

In particula

a) busines
represe

ive instruction and information on all aspects of operator/user maintenance and thd

| for training in all operations shall bé-provided in the instruction handbook.

hnce of reading the instruction handbook thoroughly before using the sprayer shg
the front page of the instruction-handbook. The instructions shall take into account th
d be used by a first-time ineXperienced operator.

I, the following information shall be included:

s name and fullN\address of the manufacturer and, where applicable, its autho
ntative;

b) transpgrt, handling~and storage of the sprayer, such as securing the sprayer during transpd

loss of fuel, damage or injury;

sioning of the sprayer, such as:

been
d the

with

bcal/
riven

safe

sprayer, including safety clothing and.péersonal protective equipment (PPE) requirements

11 be
tthe

rized

rt to

assembling Imstructions, 1nitial adjustments and checks;

safety devices;

prevent]
c) commig
iy
2)
3) exp
4)
5)
d) theuse
1) app
16

lanation of symbols and safety signs;

filling of fuel and oil (if any), especially concerning fire precautions;

charging the battery (if any);

of the sprayer, such as:

lication of the sprayer and how it is intended to be used, including prohibited uses;

consequences of improper maintenance, use of non-conforming components and removal of
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a description, identification and nomenclature of principal parts, including the safety devices,
environmental control devices and harness, together with an explanation of their functions;

operating instructions, including the use of personal protection equipment (PPE),

which shall

include the type of PPE to be used with the sprayer according to label recommendations of the

PPP used;
the need for adequate training on safe use;

a warning against the use of the sprayer while tired, ill or under influence of alco
drugs or medicaments;

hol or other

10)

11)

14)

e) the proceduresfor wintering and restarting;
f) the procedures to be followed for dealing with blocked nozzles and other breakdowns

g) teeommendations concerning precautions to be taken against contact with and/or i

12) any position in which the sprayer is not stable;

13) the measured vibration total value to whi¢ch the hand arm system is subjected o

15) values for A-weighted sound power level, determined in accordance with 4.12.2

16) substances thdat-are known to the sprayer manufacturer that are not compatil

hazards which may be encountered while using the sprayer and how to avoid them
typical tasks including the advice to direct the spray lance downwind from the apg

starting and stopping, with particular reference to safety and environmental conti

warning about the emission exhaust gases and the danger of starting.and runnin
in a closed room;

an explanation of symbols and safety signs;

the operating methods to be followed in the event of aceidents or blockages that
occur to enable the equipment to be safely unblocked;

ways which experience has shown that the sprayerought not to be used;

while doing
rator;

ol;

b the engine

are likely to

" where this

value does not exceed 2,5 m/s? this nééds to be mentioned, and the related unicertainty of

measurement;

values for equivalent A-weighted emission sound pressure level at the operat
determined in accordance with*4.12.2, together with the uncertainty of stated va
A-weighted dB;

together with the uncertainty of stated values, both in A-weighted dB;

constructiormaterials of the sprayer and therefore not to be applied;

or position,
ues, both in

if required)

le with the

n the field;

nhalation of

lance or boom at each of the following stages of use:

1)
2)
3)

4)
5)

filling of the spray tank with chemicals;

spraying;

ng of spray

adjustments, including precautions to avoid contamination of environment, operator or

bystanders, for instance in case of shortening telescopic spray lances;
draining of the spray tank and cleaning;

changing of chemicals;
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6) servicing and maintenance;
h) maintenance instructions, such as:

1) specifications of the spare parts to be used, when these affect the health and safety of operators
and/or the environment, e.g. nozzles, filters, gaskets, handle, hose, couplings and anti-drip device;

2) servicing and replacement tasks for the user;
3) drawings or diagrams to allow user maintenance and for fault finding tasks;

i) additional equipment or attachments for the sprayer according to the intended use;

j)  mixing and filling and precautions to be taken to avoid contamination of the environment;

k) conditigns of use and the corresponding adjustment of the machine. The droplet size, rotational
speed of the engine (or position of the throttle), nominal spray liquid flow rate, shall’be speg¢ified
for all npzzles supplied with the sprayer;

1) range of effectiveness of the sprayer related to target position (e.g. horizontahand vertical) and the
method|used to determine it (e.g. Annex I or equivalent methods);

m) avoiding drift taking into account different parameters such as nozzles, pressure, boom hgight,
wind speed, etc.;

n) the volyme of total residual;

0) emptying and cleaning;

p) checkinL the volume application rate;

q) therange of types and sizes of nozzles and filters-that can be used;
r) intervals for checking the machine;

s) restrictjon on use of plant protection products;

t) type of hozzles that can be used and-for which purpose;

u) necessary preparations for different conditions of use;

v) possibilities of connecting®oother equipment and the necessary precautions;

w) checkinlg the sprayer,.especially after eventual dropping;

x) spray liquid flow-rate for each working position of the air tube defined by the manufacturer;

y) the datq related to air velocity as specified in 6.8.

When nozzles—can be replaced, advise the user of the correct filters recommended by the npzzle
manufacturer.

7.1.2 Technical data

The following technical information shall be made available for each model and/or brand where
significant differences occur.

a) Gross mass
— empty [kg]
— full to the nominal volume [kg]

b) Nominal fuel tank capacity [I]
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Nominal oil tank capacity (if any) [1]
Nominal chemical tank capacity []

Flow rate of the fan [m3/h]

The equivalent A-weighted emission sound pressure level at the operator’s position and the

A-weighted sound power level

Marking

All kpapsae Lk comhinction anagina dyvivon ~dvhlacot cnravyarc chall ha ymarbead laagihlv and 1ndal
Sprayers St eakeareginryaRaiheaes

TP ST eI CoOmMIo o IO I g i e O v S o oot T

following minimum information:

Ibusiness name and full address of the manufacturer and, where applicable,” his
representative;

designation of the machinery;

year of manufacturing, i.e. the year in which the manufacturing process was completeq
designation of series or type;

gerial number, if any;

empty and full masses as specified in 7.1.2, in kilograms;

volume of the chemical tank, in litres.

In addition, all knapsack combustion engine driventairblast sprayers shall bear identificatig

OFF

Control, fuel and oil (if any) caps and/or opetfings and choke control.

Marking shall be located in a readily visible position on the Knapsack combustion engine-dr
sprayer and shall resist the anticipated.service conditions, such as the effects of temperatuf
petr¢l, oil abrasion and weathering exposure.

7.3

Warnings

All cpntrols shall be marked with an appropriate symbol in accordance with ISO 3767-5, as

Symlols relating to safety shall be in accordance with ISO 11684 and — in respect of the

colo

yr — with [SO 3864-1.

All khapsack combustion engine-driven airblast sprayers shall be marked with the followir

|Wear.eye protection (goggles or face shield)”;

|Wear ear protection”;

bly with the

authorized

l;

n of the ON/

ven airblast
e, moisture,

applicable.

r shape and

g warnings:

“Wear suitable respiratory protection and protective clothing”;
“Read the instruction handbook”;

“Keep bystanders away when spraying”.

Examples of safety symbols whose meanings shall be explained in the instruction handbook are given
in Annex E.
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Annex A
(informative)

List of significant hazards

Table A.1 gives the significant hazard(s), the significant hazardous situation(s) and event(s) covered by
this document that have been identified by risk assessment as being significant for this type of machine,

and which require specific action by the designer or manufacturer to eliminate or to reduce theis

Attention is|drawn to the necessity to verify that the safety requirements specified in this‘docu
apply to each significant hazard presented by a given machine and to validate that the risk assess

is complete.

Table A.1 — List of significant hazards associated with knapsack combustion engine-driv

airblast sprayers

k.

ment
ment

No.

Hazard

Hazardous situa-
tion andcevent

Clause/subclaus
this documer|

e of

1 Mechanical hazards

1.1 being run over;
1.2 being thrown;
1.3 crushing;

Not relevant
Notaelevant

Not relevant

5|

parts

1.4 cutting or sev- “{ Contact with power

ering; driven components

1.5 drawing-inror Not relevant —

trapping;

1.6 entanglement; |Contact with power |4.7
driven components

1.7friction or abra- |Not relevant —

sion;

1.8 impact; Not relevant —

1.9 injection; Not relevant —

1.10 shearing; Not relevant —

1.11 slipping, trip- |Notrelevant —

ping and falling;

1.12 stabbing or Not relevant —

puncture;

1.13 suffocation. Not relevant —

2 Electrical hazards 2.1 burn; Short circuiting 4.10
2.2 chemical effects; |[Not relevant —
2.3 effects on medi- |Notrelevant —
cal implants;

2.4 electrocution; Contact with active [4.10
parts

2.5 falling, being Not relevant —

thrown;

2.6 fire; Short circuiting 4.10

2.7 projection of Not relevant —

molten particles;

2.8 shock. Contact with active [4.10

20
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Hazardous situa-

Clause/subclause of

3.2 dehydration;
3.3 discomfort;
3.4 frostbite;

3.5 injuries by the

No. Hazard tion and event this document
3 Thermal hazards 3.1 burn; Contact with hot 4.8,49
parts, fire

Not relevant
Not dealt with
Not relevant

Not relevant

Tadiation of neat
sources;
3.6 scald. Contact with hot 4.9
parts

4 Nojse hazards 4.1 discomfort; Continuous expo-h_{4.12
sure to excessively
noisy machjne

4.2 loss of aware- Not releyant —
ness;
4.3 loss of balance; |Naotrelevant —
4.4 permanent hear-Not relevant
ing loss;
4.5 stress; Continuous expo- [4.12
sure to excessively
noisy machine
4.6 tinnitus; Not significant; —
4.7 tiredness; Continuous expo- |4.12
sure to excessively
noisy machine
4.8 any other (for Not relevant —
example, mechani-
cal, electrical) asa
consequence of an
interference with
speech communica-
tion or with acoustic
signals.

5 Viljration hazards 5.1 discomfort; Transmission of 4.11
vibration of the ma-
chine to the body

5.2 low-back mor- Not relevant —
bidity;
5.3 neurological Not relevant —

disorder;

5.4 osteo-articular
disorder;

5.5 trauma of the
spine;

5.6 vascular disor-
der.

Not relevant

Not relevant

Not relevant

© IS0 2019 - All rights reserved
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Table A.1 (continued)

No.

Hazard

Hazardous situa-
tion and event

Clause/subclause of
this document

6 Radiation hazards

6.1 burn;

6.2 damage to eyes
and skin;

6.3 effects on repro-
ductive capability;

6.4 mutation;

Not relevant

Not relevant

Not relevant

Not relevant

0.5 neadacne, I1n-

NotTrelevant

somnia, etc.

7 Material/sphibstance hazards 7.1 breathing diffi- |Potentially linked [4.3,4.4, 4.5.3/)4.5 4,

culties, suffocation; |to product to be 4.5.6
distributed

7.2 cancer; Potentially linked |4:374.4, 4.5, 4.6,
to product to be Clatise 5
distributed

7.3 corrosion; Potentially linked |4.3,4.4,4.5, 4.6,
to product to he Clause 5
distributed

7.4 effects on repro- |Potentially linked (4.3, 4.4, 4.5, 4.6,

ductive capability; |to product to be Clause 5
distributed

7.5 explosion; Not relevant —

7.6 fire; Leakage of fuel 5.3

7.7 infection; Not relevant —

7.8 mutation; Potentially linked |4.3,4.4,4.5, 4.6,
to product to be Clause 5
distributed

7.9-poisoning; Potentially linked |4.3,4.4,4.5, 4.6,
to product to be Clause 5
distributed

7.10 sensitization. Potentially linked |4.3,4.4,4.5, 4.6,
to product to be Clause 5
distributed

8 Ergonomid hazards

8.1 discomfort;

8.2 fatigue;

Too heavy machine;
improper design of
controls
Too heavy machine;
improper design of
controls

Not covered; 4.5

Not covered; 4.5

Q.0 1 1 1 1
0.0 IIMIUSCUIOSKCICLA]
disorder;

8.4 stress;

8.5 any other (for
example, mechan-
ical, electrical) as
a consequence of a
human error.

o 1 1
TOU 1ICAV y TII4UIIITIC

Too heavy machine;
improper design of
controls

AL 1
INOL COVETITU

Not covered; 4.5
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Table A.1 (continued)

IS0 28139:2019(E)

No.

Hazard

Hazardous situa-
tion and event

Clause/subclause of
this document

9 Hazards associated with the environment
in which the machine is used

9.1 burn;

9.2 slight disease;
9.3 slipping, falling;
9.4 suffocation;

Not relevant
Not relevant
Not significant

Not relevant

9.5 interference Interference with  |4.13

with signals given |signals given by

by comtrois of the COMIOIS Of the

machine; machine;

9.6 any other hazard |Not relevant —

as a consequence

of the effect caused

by the sources of

the hazards on the

machine or parts of

the machine.

10 Cpmbination of hazards — Not relevant —
11 Epvironmental hazards 11.1 Unintended Less of control dur- 4.2, 4.5

exposure of the en- ([ing spraying

vironment to plant

protection products

11.2 Spillages Filling 5.3
Emptying 5.3,5.8
Deterioration of 5.6
parts of the machine

113 Contamination |Filling 5.3

of the water supply Emptying 5.3,5.8

11.4 Leakages Transportand ap- |4.5,5.3,54
plication

11.5 Overfilling Filling 5.3

11.6 Dispersal Drainage 53

of Spray mixture Cleaning and rins- |5.8

residues or plant ing

protection products

11.7 Accidental Accidental opening |5.3

leakages of tank outlet

11.8 Over-dosing Heterogeneous 53
mixing

© IS0 2019 - All rights reserved
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Table A.1 (continued)

No.

Hazard

Hazardous situa-
tion and event

Clause/subclause of
this document

Sprayer adjust-
ment/ control

5.3

Sprayer mainte-
nance/ service

Not relevant

cation rate

Unintended depo- |5.3,5.10
sition
119 Unintended Applir‘:\h'nn 5.10
spraying outside the Spraying stop 45
target area control o
11.10 Drift Spraying 5.5,5.7,56.10
11.11 Discharge of  |Intervention on the |5.3
spray mixture sprayer during ap-
plication or service
11.12 Dripping Spraying stop 4.5
control
11.13 Contamination | Change filtér 5.4
during servicing
11.14 Contamination | Emptying 5.3
during cleaning Cleaning Not relevant
11.15 Wrong appli-.{Use 4.5,5.7
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Annex B
(normative)

Sampling grid position for air velocity determination

Dimensions in millimetres

1100,

Key
dir velocity sampling.area
dampling area

dir velocity sampling point

Figure B.1 — Sampling grid position for air velocity determination
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Annex C
(normative)

Stability test

The sprayer shall be positioned in accordance with Figure C.1.

—_
058

i, |

Figure C.1 — Position of sprayer for stability testing
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Annex D
(informative)

Example of a knapsack combustion engine-driven airblast sprayer

Figure D.1 shows a functional representation and does not illustrate the safety measures specified in
this document.

Figure D.1 — Functional representation of a machine
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Annex E
(informative)

Safety signs

See Figures E.1 to E.4.

Figure E.1 — Read the instruction handbook — ISQ’7010-M002

Figure E.2 — Wear éar protection — ISO 7010-M003

onra T2 N oar racninagltasiyy ook o
LiaJ vwlidil 1 CDPII dilUl _y lJl ULLCLLIvUII

ISO 7010-M008 ISO 7010-M009 1SO 7010-M010

Figure E.4 — Wear body protection
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Annex F
(informative)

Position of sprayer and Petri dishes for potential ground deposit
determination
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Annex G
(informative)

Sprayer locking device

See Figure G.1 for an example.

Key
1

30

holes fon

1250
750

a) Lateral view

locking

0 0 0 0 0 0 o040

o o o o

0 0 0 O

9%0, 0 0 0 0 0 o

c) Top view

Figure G.1 — Example of sprayer locking device

Ditensionsimmitiimetres

b) Llateral view
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