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Foreword
This European Standard has been prepared by Technical Committee CEN/TC 114 "Safety of machinery", 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by endorsement, at the latest by March 1999, and conflicting national standards shall be withdrawn at the latest by
March 1999.

This European Standard 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).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this standard.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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0 Introduction
This European Standard is a type B standard as stated in ENV 1070 : 1993.

This European standard is a part of EN 1093. Part 1 of this standard presents a selection of different methods for
the evaluation of the emission of airborne hazardous substances from machines.

1 Scope
This European Standard specifies a test rig method for the measurement of the separation efficiency by mass of air
cleaning systems, operating under defined conditions. The method shall apply to systems that clean air of aerosols
(smoke, dust, fume, mist), vapour or gas with defined air inlet and air outlet which can be connected to measure-
ment ducts.

Measurement of the separation efficiency by mass of an air cleaning system for an intended use can serve for the:

a) evaluation of the performance of an air cleaning system;

b) evaluation of the improvement of the air cleaning system;

c) comparison of air cleaning systems; 

d) ranking of air cleaning systems according to their separation efficiency by mass;

e) determination of the state of the art of air cleaning systems of the same intended use with respect to their
separation efficiency by mass.

2 Normative references
This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies.

EN 292-1 : 1991 Safety of machinery - Basic concepts, general principles for design - Part 1: Basic terminol-
ogy, methodology

EN 292-2 : 1991 Safety of machinery - Basic concepts, general principles for design - Part 2: Technical
principles and specifications

EN 292-2/A1 : 1995 Safety of machinery - Basic concepts, general principles for design - Part 2: Technical
principles and specifications; Amendment A1

ENV 1070 : 1993 Safety of machinery - Terminology

EN 1093-1 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 1:
Selection of test methods

3 Definitions
For the purposes of this European Standard the definitions of ENV 1070 : 1993 and the following definition applies:

separation efficiency by mass η s: The separation efficiency of an air cleaning system for a specified pollutant is
the ratio of the mass of pollutant retained by the air cleaning system (m3) to the mass of pollutant entering the air
cleaning system (m1) during a given period .

The separation efficiency of air cleaning systems in percentage is expressed as follows:

... (1)

4 Principle
The principle of the measurement method is to operate the air cleaning system under defined conditions and to
determine the mass of the test substance in the air upstream and downstream of the air cleaning system.

NOTE: The test substance, which may be the real pollutant or a surrogate, should preferably be of low toxicity
and compatible with the objectives of the method.
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5 Description of the test arrangement
The test arrangement consists of the air cleaning system fitted with suitable inlet and outlet ducts (see figure 1). If
it is necessary to use an additional air mover, it shall be connected to the outlet duct. The air volume flow rate shall
be set in accordance with the air cleaning system manufacturer's instructions for use.

1 inlet duct 5 outlet duct

2 injection point(s) of test substance 6 measurement plane 2

3 measurement plane 1 7 air mover

4 air cleaning system under test

Figure 1: Test arrangement (schematic layout)

The air flow rate of the air cleaning system is measured in the inlet and outlet ducts. The test substance is
introduced into the inlet duct by a suitable method.

The air in the inlet duct shall be filtered so that it contains no substance that may influence the test result.

6 Operation of the air cleaning system
The air cleaning system shall be operated according to its intended use and with a specified test substance. For
given categories of air cleaning systems the test substance (e. g. nature, particle size distribution) and its upstream
concentration shall be defined in the type C standards.

Air cleaning system shall be operated in accordance with the manufacturers instructions for use.

7 Procedure
The mass flow rate of the test substance shall be measured or determined in the inlet measurement planes 1 and
2 (see figure 1) during the test period from times t1 to t2 The measurement procedures used shall comply with
appropriate international or European standards. For the measurement of the air flow rate see ISO 3966:1977,
ISO 4006:1991, ISO 4053-1:1977, ISO 5167-1:1991, ISO 5168:1978 and 7145:1982. The same type of instrument
should be used upstream and downstream of the air cleaning system. If this is not possible, the relationship between
the two instruments shall be established for each test substance used.

For certain applications it is useful to determine the separation efficiency according to particle size distribution (see
EN 481).

The separation efficiency of some air cleaning systems changes with time e. g. filters. The sampling procedure shall
take into account these changing efficiencies in order to obtain valid information about the efficiency of the separator
in use.

The measurement time shall be of sufficient duration to collect samples of the substance emitted during the
representative use of the air cleaning system including e. g. several cycles of the operations of a filter cleaning
mechanism.

Detailed test conditions and statistical analysis of the results shall be specified in appropriate type C standards.
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