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Foreword

This document (EN 13355:2004+A1:2009) has been prepared by Technical Committee CEN/TC 271 “Surface
treatment equipment — Safety”, the secretariat of which is held by DIN.

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by endorsement, at the latest by October 2009, and conflicting national standards shall be withdrawn at the latest
by December 2009.

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association, and supports essential requirements of EU Directive(s) 98/37/EC and 94/9/EC.

For relationship with EU Directive(s), see informative Annexes ZA and ZB, which are integral parts of this
document.

This document includes Amendment 1, approved by CEN on 2009-02-22.
This document supersedes EN 13355:2004.
The start and finish of text introduced or altered by amendment is indicated in the text by tags @ B

This document is part of a series of standards in the area of safety for development and construction of machines
and plants for the coating of surfaces with (lorganicsubstances (paints, vannishes and similar products).

This document is mainly based on EN 12215 and EN 1539.

NOTE Although a spray booth, as an integral whole, formally does not fall under the scope of the ATEX Directive 94/9/EC,
the document is based upon a fundamental risk analysis according to’this-directive.

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, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and United Kingdom.
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Introduction

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

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

When provisions of this type C standard are different from those which are stated in type A or B standards, the
provisions of this type C standard take precedence over the provisions of the other standards, for machines that
have been designed and built according to the provisions of this type C standard.
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1 Scope

This document is applicable to combined booths for the application of organic liquid coating materials by an
operator with maximum drying temperature of 100 °C and deals with all hazards significant for combined booths,
when they are used as intended and under the conditions foreseen by the manufacturer (see clause 4).

To the extent of this document, a combined booth is considered an assembly of the following equipment:

— forced ventilation by one or more fans,

— ventilation air heating system (e. g. heat exchanger or burner),

— power driven dampers, forced ventilation ducting,

— dry air filtering and/or wet air washing systems,

— automatic fire extinguishing equipment and additional specific electrical equipment,

— control and power circuits joined together for the spraying and drying process of liquid coating material in a
space totally enclosed provided with forced ventilation.

— working pit, in special case.

This document does not cover:

a) booths for automatic spraying, powder spray booths) opéen booths, and portable heaters.
b) design of the building foundations upon which a booth.is installed;

c) the civil engineering and building design where-a booth is.constructed as, or to use part of, a new or existing
building;

d) spraying equipment (see EN 1953), automatic devices for spraying systems like robots (see EN 775) or
reciprocators or similar systems, conveyors, lifts and continuous handling equipment and systems
(see EN 619).

This document is not applicable to combined booths which are manufactured before the date of publication of this
standard by CEN.
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2 Normative references

The following referenced documents are indispensable for the application 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.

EN 418, Safety of machinery — Emergency stop equipment, functional aspects — Principles for design

EN 525, Non-domestic direct gas-fired forced convection air heaters for space heating not exceeding a net heat input
of 300 kW

EN 563, Safety of machinery — Temperatures of touchable surfaces — Ergonomics data to establish temperature
limit values for hot surfaces

EN 746-1, Industrial thermoprocessing equipment— Part 1: Common safety requirements for industrial
thermoprocessing equipment

EN 746-2, Industrial thermoprocessing equipment — Part 2: Safety requirements for combustion and fuel handling
systems

EN 954-1, Safety of machinery — Safety related parts of control systems — Part 1: General principles for design
EN 971-1:1996, Paints and varnishes — Terms and definitions for coating materials — Part 1. General terms

EN 981, Safety of machinery — System-of auditory and visual-dangér‘and information signals

EN 982, Safety of machinery — Safety requirements for fluid"power systems and their components — Hydraulics
EN 983, Safety of machinery — Safety requirements! for-fluid power'systems and their components — Pneumatics
EN 1037, Safety of machinery — Preventiorn of unéxpected start-up

EN 1088, Safety of machinery — Interlocking devices associated with guards — Principles for design and selection

EN 1127-1:1997, Explosive atmospheres — Explosion prevention and protection — Part 1: Basic concepts and
methodology

EN 1539:2000; Dryers and ovens, in which flammable substances are released — Safety requirements
EN 1953, Atomising and spraying equipment for coating materials — Safety requirements

I?) EN 12753 &1, Thermal cleaning systems for exhaust gas from surface treatment equipment— Safety
requirements

EN 12433-1, Industrial, commercial and garage doors and gates — Terminology — Part 1: Types of doors
EN 12433-2, Industrial, commercial and garage doors and gates — Terminology — Part 2: Parts of doors

EN 12445, Industrial, commercial and garage doors and gates — Safety in use of power operated doors — Test
methods

EN 12453, Industrial, commercial and garage doors and gates — Safety in use of power operated doors —
Requirements

EN 12635, Industrial, commercial and garage doors and gates — Installation and use

EN 12978, Industrial, commercial and garage doors and gates — Safety devices for power operated doors and gates
— Requirements and test methods
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EN 13463-1:2001, Non-electrical equipment for potentially explosive atmospheres — Part 1: Basic method and
requirements

EN 13463-5, Non-electrical equipment intended for use in potentially explosive atmospheres — Part 5: Protection by
constructional safety "c"

EN 13478, Safety of machinery — Fire prevention and protection

EN 14462:2005, Surface treatment equipment — Noise test code for surface treatment equipment including its
ancillary handling equipment — Accuracy grades 2 and 3

EN 14986 &, Design of fans working in potentially explosive atmospheres
EN 60079-0, Electrical apparatus for explosive gas atmospheres — Part 0: General requirements (IEC 60079-0:2004)

”

EN 60079-15, Electrical apparatus for explosive gas atmospheres — Part 15: Type of protection “n
(IEC 60079-15:2001, modified)

EN 60204-1:1997, Safety of machinery — Electrical equipment of machines — Part 1: General requirements
(IEC 60204-1:1997)

EN 60529, Degrees of protection provided by enclosures (IP code)

EN 61000-6-1, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards; Immunity for residential,
commercial and light-industrial environments (IEC 61000-6-1:1997, modified)

EN 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards; Emission standard for residential,
commercial and light-industrial environments(IEC'61000-6-3:1996, ' madified)

EN 61000-6-4, Electromagnetic compatibility (EMC),— Part-6-4: Generic standards; Emission standard for industrial
environments (IEC 61000-6-4;1997, modified)

EN ISO 3746, Acoustics — Determination of sound power levels of noise sources using sound pressure — Survey
method using an enveloping measurement surface over a reflecting plane (ISO 3746:1995)

EN ISO 4871, Acoustics — Declaration and verification of noise emission values of machinery and equipment
(ISO 4871:1996)

EN ISO 11202, Acoustics — Noise emitted by machinery and equipment — Measurement of emission sound
pressure levels at a work station and at other specified positions — Survey method in situ (ISO 11202:1995)

EN ISO 12100-1, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic terminology,
methodology (ISO 12100-1:2003)

EN ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles (ISO 12100-2:2003)

EN ISO 14122-2, Safety of machinery — Permanent means of access to machinery — Part 2: Working platforms and
walkways (ISO 14122-2:2001)

EN ISO 14122-3, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs, stepladders and
guard-rails (ISO 14122-3:2001)

EN ISO 14122-4, Safety of machinery — Permanent means of access to machinery — Part 4: Fixed ladders
(ISO 14122-4:2004)
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3 Terms and definitions
For the purpose of this document, the terms and definitions given in EN 12100-1:2003 and the following apply.

31

combined booth

assembly of linked components such as fan(s), ventilation air heating system (e. g. heat exchanger or burner),
power driven dampers, forced ventilation ducting, dry air filtering and/or wet air washing systems, automatic fire
extinguishing equipment and additional specific electrical equipment, control and power circuits joined together for
the spraying and drying process of liquid coating material in a space totally enclosed provided with a forced
ventilation

3.2
working pit
ground excavation, illuminated and ventilated in which the operator works while painting the underside of an item

3.3

organic liquid coating material

organic product, in liquid form, that when applied to a substrate forms a film possessing protective, decorative
and/or specific technical properties, e.g.: paints, varnishes, including their solvents and thinners (see EN 971-1)

3.4

solvent

single liquid, or blends of liquid, volatile under, specified-drying-conditions, -and -in, which the binder is completely
soluble (see 1.4.5 of EN 971-1:1996)

NOTE Solvents are also contained in liquids‘used-as'cleaning ‘or washing'agents.

3.5

spraying

application of coating material on an item-within..the combined booth) by pneumatic, airless, electrostatic or
combination of these spraying systems

3.6

drying
evaporation of liquids from the materials being processed (see 3.5 of EN 1539:2000).

3.7
curing
Transformation of a liquid, paste or powder coating material into a finished solid material (see 3.8 of EN 1539:2000)

NOTE Also known as gelling, through curing or through drying.

3.8
forced ventilation
air circulation achieved by one or several fans

3.9
recirculated air
air extracted from the volume and reintroduced into it

3.10

air cleaning (filtering system)

Filtering system used for introducing clean air into the booth and cleaning contaminated air extracted from the
combined booth
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3.1

flammable (combustible) substances

substance in the form of gas, vapour, liquid, solid or mixtures of these, able to undergo an exothermic reaction with
air when ignited (see 3.1 of EN 1127-1:1997)

NOTE "Combustible materials" and "flammable substances" are equivalently used terms in this standard. Examples are
paint aerosols and solvents.

3.12

explosive atmosphere

mixture with air, under atmospheric conditions, of flammable substance(s) in the form of gas, vapour, mist or dust,
in which after ignition has occurred, combustion spreads to the entire unburned mixture (see EN 1127-1)

3.13

lower explosion limit (LEL)

lower limit of the range of concentration of a combustible in air over which an explosion can occur (3.8 and 3.13 of
EN 1127-1:1997)

NOTE "Explosion limit” and Ignition limit” are equivalent. In accordance with international usage, only the term "explosion
limit" is used in this standard.

3.14

total space

net volume within the booth during spraying and drying processes which may contain released substances. It
includes all sections of the combined booth recirculation system(s) and ends at the outlet connection to the external
exhaust

NOTE It does not include any items loadedtinto the .combined: booth, supports, transport systems or thermal cleaning
systems (see &) EN 12753 ().

3.15

hazardous areas

areas where hazards due to explosive | atmospherei-may:exist))The (probability of occurrence of explosive
atmosphere is classified in zones

3.15.1

zone 0

place in which an explosive atmosphere consisting of a mixture with air of flammable substances in the form of gas,
vapour or mist is present continuously or for long periods or frequently (see 6.3.2 of EN 1127-1:1997)

3.15.2

zone 1

place in which an explosive atmosphere consisting of a mixture with air of flammable substances in the form of gas,
vapour or mist is likely to occur in normal operation occasionally (see 6.3.2 of EN 1127-1:1997)

3.15.3

zone 2

place in which an explosive atmosphere consisting of a mixture with air of flammable substances in the form of gas,
vapour or mist is not likely to occur in normal operation but, if it does occur, will persist for a short period only (see
6.3.2 of EN 1127-1:1997)

3.16
Equipment category

3.16.1

Equipment Group Il Category 1

equipment in this category is intended for use in areas in which explosive atmospheres caused by mixtures of air
and gases, vapours or mists are present continuously for long periods or frequently (see 3.2.3 of EN 13463-1:2001)

NOTE Equipment of category 1 is suitable for use in zone 0.
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3.16.2

Equipment Group Il Category 2

equipment in this category is intended for use in areas in which explosive atmospheres caused by mixtures of air
and gases, vapours or mists are likely to occur (see 3.2.4 of EN 13463-1:2001)

NOTE Equipment of category 2 is suitable for use in zone 1.

3.16.3

Equipment Group Il Category 3

equipment in this category is intended for use in areas in which explosive atmospheres caused by mixtures of air
and gases, vapours or mists are unlikely to occur, or, if they do occur, are likely to do so only in frequently and for a
short period only (see 3.2.5 of EN 13463-1:2001)

NOTE Equipment of category 3 is suitable for use in zone 2.

3.17

exposure limits

concentration limits of hazardous substances in air required by worker health legislation

NOTE Limits are different according to the countries (see Annex [A» D (il).

3.18

maximum drying temperature
upper limit of circulated air temperature within the working area for which the combined booth is designed

3.19
ventilation air heating system
heat generating and air heat exchanger system direct-or indirect, whichimay include burner, combustion chamber,

heat exchanger, fan(s), inlet, exhaust and recirculation ducts, enclosures and ancillaries, measuring and control
devices

4 List of significant hazards

41 General

This clause contains all the significant hazards, hazardous situations and events as far as they are dealt with in this
standard, identified by risk assessment as significant for this type of machinery and which require action to
eliminate or reduce the risk.

All hazards generated by spraying equipment for liquid paint and varnish and their ancillary devices are covered by
EN 1953.

NOTE Information on the method of risk analysis is given in EN 1050.

4.2 Mechanical hazards

4.2.1 Shearing, crushing and drawing in

These hazards are related to:

— unexpected actuation of conveyor (whilst loading the combined booth)

— fans (e.g. injuries caused by after-running of fan blades) and air change valves for the combined booth
— damper adjusters (power driven dampers),

— moving parts of combined booth (e.g. doors, gates and hoods).
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