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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of

EN ISO 28139:2021+A1:2024. It is identical to ISO 28139:2019,
incorporating amendment 1:2024. It supersedes BS EN [SO 28139:2021,
which is withdrawn.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to [SO text carry
the number of the ISO amendment. For example, text altered by ISO
amendment 1 is indicated by [A) ¢il.

The UK participation in its preparation was entrusted to Technical
Committee AGE/15, Equipment for crop protection and application of
liquid fertilizer.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
National Annex of this kind, the relevant Annex ZA or ZZ in the body
of the European text will indicate the relationship to UK regulation
applicable in Great Britain. References to EU legislation may need to be
read in accordance with the UK designation and the applicable UK law.
Further information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore
Annex ZA/Z7Z in the European text, and references to EU legislation, are

still valid for this market. DOCU ments
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UK Government is responsible for legislation. For information on
legislation and policies relating to that legislation, consult the relevant

pages of www.gov.uk.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 539 19491 3
ICS 65.060.40

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2021.

Amendments/corrigenda issued since publication

Date Text affected

31 May 2024 Implementation of ISO amendment 1:2024 with
CEN endorsement A1:2024
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EUROPEAN STANDARD ENISO 28139:2021CA1

NORME EUROPEENNE
EUROPAISCHE NORM May 2024

ICS 65.060.40

English Version

Equipment for crop protection - Knapsack combustion
engine-driven airblast sprayers - Safety and environmental
requirements and test methods (ISO 28139:2019)

Matériel de protection des cultures - Atomiseurs portés Pflanzenschutzgerite - Riickentragbare,
a dos motorisés - Exigences de sécurité et verbrennungsmotorbetriebene Spriithgeréte -
environnementales et méthodes d'essai (ISO Sicherheits- und Umweltanforderungen und
28139:2019) Priifverfahren (ISO 28139:2019)

This European Standard was approved by CEN on 29 April 2021.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 28139:2021 E
worldwide for CEN national Members.
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European foreword

This document (EN ISO 28139:2021) has been prepared by Technical Committee ISO/TC 23 "Tractors
and machinery for agriculture and forestry" in collaboration with Technical Committee CEN/TC 144
“Tractors and machinery for agriculture and forestry” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by November 2021, and conflicting national standards
shall be withdrawn at the latest by May 2024.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 28139:2009.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 28139:2019 has been approved by CEN as EN IS0 28139:2021 without any modification.
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European foreword to Amendment 1

This document (EN ISO 28139:2021/A1:2024) has been prepared by Technical Committee ISO/TC 23
"Tractors and machinery for agriculture and forestry" in collaboration with Technical Committee
CEN/TC 144 “Tractors and machinery for agriculture and forestry” the secretariat of which is held by
AFNOR.

This Amendment to the European Standard EN ISO 28139:2021 shall be given the status of a national
standard, either by publication of an identical text or by endorsement, at the latest by November 2024,
and conflicting national standards shall be withdrawn at the latest by November 2024.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

For the relationship with EU Legislation, see informative Annex ZA, which is an integral part of this
document.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of 1SO 28139:2019/Amd 1:2024 has been approved by CEN as EN ISO 28139:2021/A1:2024
without any modification.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42 /EC amended by Directive
2009/127 /EC aimed to be covered

This European Standard has been prepared under Commission’s standardization requests “M/396
mandate to CEN and CENELEC for standardisation in the field of machinery” and "M /471 Mandate to
CEN for standardisation in the field of machinery for pesticide application" to provide one voluntary
means of conforming to essential requirements of the Directive 2009/127/EC of the European
Parliament and of the Council of 17 May 2006 on machinery.

Once this standard is cited in the Official Journal of the European Union under that Directive,
compliance with the normative clauses of this standard given in Table ZA.1 confers, within the limits of
the scope of this standard, a presumption of conformity with the corresponding Essential
Requirements, of that Directive and associated EFTA regulations.

Table ZA.1 — Correspondence between this European Standard and
EU Directive 2006/42 /EC amended by Directive 2009/127 /EC

The relevant Essential Clause(s)/sub-clause(s) Remarks/Notes
Requirements of EU Directive of this EN
2006/42/EC amended by
Directive 2009/127 /EC

1.1.2.  Principles of safety

integration

1.1.2.a 4.2,4.3,44,45,4.6,4.7,4.8, 4.9,
4.10,4.11,4.12,4.13,5.1,5.2, 5.3,
54,5.5,56,5.7,5.8,5.9,5.10,7.1,
7.2,7.3

1.1.2.c 4.2,4.3,4.4,45,4.6,4.7,4.8, 4.9,
4.10,4.11,4.12,4.13,5.1,5.2, 5.3,
54,5.5,5.6,5.7,5.8,5.9,5.10,7.1,
7.2,7.3

1.1.2.d 4.2,4.3,44,45,4.6,4.7,4.8, 4.9,
4.10,4.11,4.12,4.13,5.1,5.2, 5.3,
54,5.5,5.6,5.7,5.8,5.9,5.10,7.1,
7.2,7.3

1.1.3. Materials and products 4.8

1.1.6. Ergonomics 4.5.1,4.5.2,4.5.3,4.5.6,4.6,4.6.1

1.1.7. Operating positions 4.3

1.2.1. Safety and reliability of|4.5.1,4.5.3,4.5.4,4.5.5,4.5.6

control systems

1.2.2. Control devices 4.5.1,4.5.2,4.5.3,4.5.4,4.5.5,

Documents

Document Sharing Hub

Full document details: BS EN ISO 28139:2021+A1:2024


http://www.avadocuments.com/doc/bs-en-iso-28139-2021-a1-2024
http://www.avadocuments.com/doc/bs-en-iso-28139-2021-a1-2024

EN ISO 28139:2021+A1:2024 (E)

4.5.6
1.2.3. Starting 4.5.5
1.2.4.1. Normal stop 4.5.4
1.2.4.2. Operational stop 4.5.6

1.3.1. Risk of loss of stability 4.2,5.9
1.3.7. Risks related to moving|4.7

parts

1.5.1. Electricity supply 4.10
1.5.5. Extreme temperatures 4.9
1.5.6. Fire 4.8
1.5.8. Noise 412
1.5.9. Vibrations 4.11

1.7.1. Information and warnings|7.1,7.2,7.3
on the machinery

1.7.1.1. Information and|7.1,7.2,7.3
information devices

1.7.2. Warning of residual risks | 7.3

1.7.3. Marking of machinery 7.2

1.7.4. Instructions 7.1

1.7.4.1. General principles for the | 7.1
drafting of instructions

1.7.4.2. Contents of the|7.1

instructions

2.4. MACHINERY FOR PESTICIDE |5

APPLICATION

2.4.2. General 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,
5.9,5.10

2.4.4. Filling and emptying 5.3

2.4.5.1. Application rate 5.4,5.5,5.7,5.10

2.4.5.2. Distribution, deposition|5.5,5.7,5.10

and drift of pesticide

2.4.5.3. Tests 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8

2.4.5.4. Losses during stoppage |4.5.6
2.4.6.1. Cleaning 5.3,5.8

2.4.8. Marking of nozzles,|5.4
strainers and filters

2.4.10. Instructions 7.1
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WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European
Standard is maintained in the list published in the Official Journal of the European Union. Users of this
standard should consult frequently the latest list published in the Official Journal of the European
Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of
this standard.
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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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

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

This document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture
and forestry, Subcommittee SC 6, Equipment for crop protection.

This second edition of ISO 28139 cancels and replaces ISO 28139:2009 and ISO 10988:2011, which have
been technically revised. The main changes compared to the previous edition are as follows:

— addition of environmental requirements;
— addition of environmental tests;

— exclusion of ergonomics;

— general update to the state of the art.

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

The structure of safety standards in the field of machinery is as follows:

a) type-Astandards (basic standards) giving basic concepts, principles for design, and general aspects
that can be applied to machinery;

b) type-B standards (generic safety standards) dealing with one safety aspect or one type of
safeguards that can be used across a wide range of machinery:

— type-B1standards on particular safety aspects (e.g. safety distances, surface temperature, noise),

— type-B2 standards on safeguards (e.g. two-hand control devices, interlocking devices, pressure
sensitive devices, guards);

c) type-C standards (machinery safety standards) dealing with detailed safety requirements for a
particular machine or group of machines.

This document is a type-C standard as stated in ISO 12100:2010.

This document is of relevance, in particular, for the following stakeholder groups representing the
market players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organizations, market surveillance, etc.).

Others can be affected by the level of machinery safety achieved with the means of the document by the
above-mentioned stakeholder groups:

— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions, organizations for people with special needs);
— service providers, e.g. for maintenance (small, medium and large enterprises);

— consumers (in case of machinery intended for use by consumers).

The above-mentioned stakeholder groups have been given the possibility to participate at the drafting
process of this document.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events
are covered are indicated in the Scope of this document.

When requirements of this type-C standard are different from those which are stated in type-A or B
standards, the requirements of this type-C standard take precedence over the requirements of the
other standards for machines that have been designed and built according to the requirements of this
type-C standard.
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Equipment for crop protection — Knapsack combustion
engine-driven airblast sprayers — Safety and
environmental requirements and test methods

1 Scope

This document specifies safety requirements and their verification, environmental requirements and
related test methods, and minimum performance limits, for the design and construction of knapsack
combustion engine-driven airblast sprayers as defined in 3.9.

It describes methods for the elimination or reduction of hazards arising from their use. In addition, it
specifies the type of information on safe working practices to be provided by the manufacturer.

It addresses general operating parameters as well as the potential deposition of spray droplets under
specified controlled conditions.

This document deals with all significant hazards, hazardous situations and events, excepting those
arising from vibration transmitted to the back of the operator.

It is applicable to knapsack combustion engine-driven airblast sprayers when they are used as intended
and under the conditions foreseeable by the manufacturer (see Table A.1).

It is not applicable to:

— hydraulic pressure sprayers;

— thermal sprayers;

— cold foggers;

— sprayers adapted for the application of dry material.

It is not applicable to knapsack combustion engine-driven airblast sprayers manufactured before the
date of its publication. The requirements of this document applies to products manufactured 18 months
after publication.

2 Normative references

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

[SO 3767-5:2016, 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 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety
signs and safety markings

IS0 5681:2020, Equipment for crop protection — Vocabulary

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

ISO 11684:2023, Tractors, machinery for agriculture and forestry, powered lawn and garden equipment —
Safety signs and hazard pictorials — General principles
Documents
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[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction

[SO 13857:2019, 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 19732:2007, Equipment for crop protection — Sprayer filters — Colour coding for identification

[SO 19932-1:2013, Equipment for crop protection — Knapsack sprayers — Part 1: Safety and
environmental requirements

ISO 19932-2:2013, Equipment for crop protection — Knapsack sprayers — Part 2: Test methods

ISO 22867:2021, Forestry and gardening machinery — Vibration test code for portable hand-held
machines with internal combustion engine — Vibration at the handles

ISO 22868:2021, Forestry and gardening machinery — Noise test code for portable hand-held machines
with internal combustion engine — Engineering method (Grade 2 accuracy)

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100:2010, ISO
5681:2020, ISO 19932-1:2013 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— IEC Electropedia: available at http://www.electropedia.org/
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harness
adjustable strap(s) used to suspend the machine from the operator

3.2
engine stopping device
control fitted to the machine which stops the engine

3.3

throttle trigger

throttle control

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

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
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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

knapsack airblast sprayer

self-contained appliance carried on the operator’s back by means of shoulder straps in which spray is
produced by the action a high velocity air stream on the spray mixture

4 Safety requirements and/or protective measures

4.1 General

The machinery shall comply with the safety requirements and/or protective measures of this clause.
In addition, the machine shall be designed according to the principles of ISO 12100:2010 for relevant
but not significant hazards which are not dealt with by this document. (See Annex A for a list of
significant hazards and hazardous situations and Annex D for a functional representation of the

machine.)

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

Compliance shall be checked by inspection and function test.

4.2 Stability when in operation

The centre of gravity of the upright sprayer shall not be located at a horizontal distance greater than
150 mm from the back support of the harness with fuel and spray tanks filled to their nominal volume
and with the equipment ready for use.

Compliance shall be checked by measurement as described in ISO 19932-2:2013, 5.3.4.

4.3 Exhaust system

The engine exhaust outlet shall be located so as to direct exhaust emissions away from the operator in
the normal operating 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.
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