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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial riyles of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).
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Introduction

Welding and allied processes generate fumes and gases which, if inhaled, can be harmful to human
health. Therefore, control of the fumes and gases generated is to be exercised to minimize worker
exposure.

The most effective method of control is to capture the fumes and gases close to their source before they
enter a worker’s breathing zone or the general workplace environment.

Ventllatlon equlpment used to capture the fumes and gases is to be f1t for purpose because inefficient
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e-mentioned stakeholder groups:

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

service providers, e. g. for maintenance (small, medium and large enterprises);
consumers (in case of machinery intended for use by consumers).
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Cess of this document.
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INTERNATIONAL STANDARD ISO 21904-1:2020(E)

Health and safety in welding and allied processes —
Equipment for capture and separation of welding fume —

Part 1:
General requirements

1 (Scope

Thif document defines the general requirements for ventilation equipment  used to cqpture and
sepprate fumes generated by welding and allied processes, e.g. arc welding and(tlyermal cutting.

Thif document also specifies the test data to be marked on the capture devices.

It applies to the design and manufacture of parts of the equipment incliiding hoods for weldifg, ducting,
filtgr units, air movers, systems that inform of unsafe operation and«workplace practices to ¢nsure safe
working with regard to exposure.

Significant hazards are listed in Clause 4. It does not coyer electrical, mechanical and [pneumatic
hazprds.

Thif document is applicable to:

— |local exhaust ventilation systems (LEV) excluding draught tables;

— |mobile and stationary equipment;

— |separation equipment used for welding and allied processes;

Thif document is not applicable to:

— |general ventilation, air make\up or air movement systems;

— |air conditioning systems;

— |grinding dust.

Thif document applies to systems designed and manufactured after its publication.

NOTE Specific safety requirements for thermal cutting machines are defined in ISO 17916.

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

ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 21904-2:2020, Health and safety in welding and allied processes — Equipment for capture and
separation of welding fume — Part 2: Requirements for testing and marking of separation efficiency

© IS0 2020 - All rights reserved 1
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ISO 21904-4:2020, Health and safety in welding and allied processes — Requirements, testing and marking
of equipment for air filtration — Part 4: Determination of the minimum air volume flow rate of captor
hoods and nozzles

IEC 60204-1:2005, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60335-2-69:2012, Household and similar electrical appliances — Safety — Part 2-69: Particular
requirements for wet and dry vacuum cleaners, including power brush, for commercial use

[EC 60695-2-12:2010+A1:2014, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability index (GWFI) test method for materials

3 Termis and definitions

For the purposes of this document, the terms and definitions given in 1SO 12100:2010 and [the
following dpply.

1%2]

ISO and [EC maintain terminological databases for use in standardization at the fellowing addresse
— ISO Onlline browsing platform: available at https://www.iso.or

— IEC Elgctropedia: available at http://www.electropedia.org/

31
welding fyme separation equipment
air filtratign equipment, the purpose of which is to separate particles generated by welding and alllied
processes from workplace atmosphere

Note 1 to eptry: Some separation equipment is designed to @lso remove gases generated by welding, buf| the
ISO 21904 sgries does not address the efficiency of gas sepatation.

3.2
filter cleaning system
system degigned to clean the filter of weldingfume separation equipment (3.1) in order to restore the air
flow rate through the filter when it is reduced by an accumulation of welding fume (3.13) particles

3.3
on-line filfer cleaning system
filter cleaming system, either cautomatically or manually initiated, operating while welding ftime
separation equipment (3.1) is.funning

34
off-line filfer cleaningSystem
filter cleaning system) either automatically or manually initiated, operating after the air mover of{the
filtration eguipmentis switched off

3.5
separation-efficieney-by-mass
ratio of the mass of particles retained by welding fume separation equipment (3.1) to the mass of particles
entering the equipment during a given period

Note 1 to entry: General information on test methods for determination of separation efficiency is described in
EN 1093-6 and EN 1093-7.

3.6

local exhaust ventilation

LEV

use of extraction to remove contaminated air at or near to its source

2 © IS0 2020 - All rights reserved
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3.7

filter protector

device normally positioned at the intake of the welding fume separation equipment (3.1), used to
minimize the possibility of damaging impacts of sparks or large particles on filter media

Note 1 to entry: Filter media can also be protected against sparks and large particles by the internal design of the
welding fume separation equipment.

Note 2 to entry: Examples of filter protectors are cyclones, spin separators, baffles or sieves. A filter protector
may be designed to also protect against flame damage.

3.8
on-torch extraction device
on-gun extraction device

equlipment, integrated or attached, on torch used for capturing welding fume (3.13), when cdnnected to
an ¢xtraction source

Note 1 to entry: Due to the state of the art, on-torch extraction devices for TIG welding are not covered by this
defipition.

Notg 2 to entry: For an overview of the different extraction devices, see Figufe,1-

Dimensiops in metres

—3

0,4
0,3

0,15

Key
on-torch extraction (3.8),'50 m3/h to 100 m3/h, 5 kPa to 18 kPa

high vacuum extraction.(3.9), 100 m3/h to 150 m3/h, 5 kPa to 10 kPa
low vacuum extraction (3.9), 700 m3/h to 1500 m3/h, 800 Pa to 2 000 Pa

Higure 1 —Overview of extraction devices and common air volume flow rates and pressure

39
captor hood
captor nozzie
equipment, movable or static, used for capturing welding fume (3.13), when connected to an
extraction source

Note 1 to entry: For an overview of the different extraction devices, see Figure 1.

3.10
receiving hood

canopy
equipment, movable or static, normally positioned above a hot process, where the contaminated air is

propelled into it by process-induced air movement

© IS0 2020 - All rights reserved 3
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3.11
enclosure
chamber

fully or partially enclosed space where the process takes place, designed to contain and prevent the

escape of hazardous substances into the workshop air

3.12

suction equipment

unit with air mover and with or without a filter

3.13

welding fyme

airborne particles typically with diameter smaller than 1 um generated by welding and allied processes
3.14

minimum{(air volume flow rate

air volume(flow rate required for acceptable capture of welding fume (3.13)

Note 1 to eptry: The minimum air volume flow rate depends on the type and the geometric dimensions of the
capture devfice and the test positions selected to demonstrate the extent of the capture zone (see 7.3).

3.15

suction figld

volume argund a capture device, in which the air velocity required<to ‘capture welding fume (3.13) is
exceeded

4 Significant hazards

Exposure to welding fumes and gases generated by welding and allied processes can be detrimentgl to
health. Corjtrol of exposure can usually be achieved 1ising ventilation equipment but any failure of fhis
equipment} such as poor design and the use of partS'made of unsuitable materials, can result in redyced
extraction efficiency and hence over exposure and ill health.

Common hgalth effects include respiratory‘disease, but exposure to carcinogenic substances duringthe
welding cah occur and shall be considered:

The requirgments of the ventilation equipment are dependent on the level of control necessary.

5 Requjrements andvérifications

5.1 General

The generdl requirements and corresponding verifications are given in Table 1.

4 © IS0 2020 - All rights reserved
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5.2 Extraction devices

The requirements and corresponding verifications for extraction devices are given in Table 2.
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5.3 Ducting properties

The requirements and corresponding verifications are given in Table 3.
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5.4 Filters, related components and handling

The requirements and corresponding verifications are given in Table 4.
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Instructions for use

General

The manufacturer shall provide information regarding the optimum use of extraction devices in an
instruction manual.

The manufacturer of a component such as the capture device or suction equipment shall give technical
data at the interface to connect components intended to be used. Technical data include, for example,

cha

racteristic curves for flow rate and depression as well as dimensions.

Thg manufacturer shall state that any additional hoses or ducts can add pressure drop a

con

sidered by the installation designer or the user.

Thg manufacturer shall provide information regarding the inspection of hoses fordamage

the

The

extraction efficiency.

NOTE1 In some countries, recirculation of air to the work place atmosphere is discouraged or

Cha

hnelling of the exhaust air can be necessary.

The instructions for use shall cover every life phase of the equipmeént (from assembling to

of o

a)

b)
‘)

d)

peration).

the instructions for use of welding fume separation equipment, which shall include th
information:

1) the intended use of the equipment;

2) usability for welding fumes containing/€MR (carcinogenic mutagenic reprotoxic) subs
generated by welding high alloyed steels or welding consumables with more than 5 9

3) usability only for welding fumes not containing CMR substances, e.g. TIG-welding of
the meaning of indicators and-warning signals;

the maintenance procedares, e.g. cleaning and changing of the filter, waste handling, ¢
expendable parts;

the temperature ad atmosphere conditions for operation and storage.

In dase of unavoidable residual risks, there shall be information in the manual with advice
handle it, particularly regarding the handling of hazardous substances.

NOTE 2  Thefe can be different requirements in national legislation for carcinogenic substances in

air
tob
and

NOTE 3

Fing back the cleaned air if the welding fume separation equipment is tested according to ISO 21

manufacturer shall inform the user if and how channelling of the exhaust.air can be donk.

nd shall be

s affecting

prohibited.

placing out

e following

tances, e.g.
(Cr, Ni);

luminium;

hanging of

on how to

the exhaust

le.g. injseme countries, it is not allowed to bring back the cleaned air into the workshop, other countries allow

904-2:2020

matked W3)

Reaching 100 % efficiency is not possible because that would extract the shielding gas and each

single spark spattering away, has its own wisp of smoke. It may be necessary to use additional equipment like
ventilation or personal protection to reduce the hazardous substances.

Conformity shall be checked by visual inspection.

6.2

Extraction devices

6.2.1 Captor hoods and nozzles

Effective operation of a captor hood depends primarily on its positioning towards the source/the
process where welding fume is emitted, and its capture zone depending on the air velocity and the

©IS
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