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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
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fgovernmental, I llaison with 1SO, also take part 1n the work. 1SO collaboraies close€]
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardizatien-

main task of technical committees is to prepare International Standards. Draftxnternationa
bted by the technical committees are circulated to the member bodies for voting. Public
national Standard requires approval by at least 75 % of the member bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

29042-6 was prepared by Technical Committee ISO/TC 199,.Safety of machinery.

29042 consists of the following parts, under the general‘itle Safety of machinery — Evalu
5sion of airborne hazardous substances:

Part 1: Selection of test methods

Part 2: Tracer gas method for the measurement of the emission rate of a given pollutant
Part 3: Test bench method for the measurement of the emission rate of a given pollutant
Part 4: Tracer method for the measurement of the capture efficiency of an exhaust system

Part 5: Test bench method for the measurement of the separation efficiency by mass of
systems with unducted outlet

Part 6: Test bench.method for the measurement of the separation efficiency by mass of
systems with ducted outlet

Part 7: Testbench method for the measurement of the pollutant concentration parameter

om_, method for the measurement of the pollutant concentration parameter and a decontamir
to-form the subjects of future parts 8 and 9.

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

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

a)

aspects that can be applied to all machinery;

b) type-B

can be

ty

typ
de

c) type-C

machir
This part of
The require

For machin
according t

ISO/TC 199
of conformi

ISO 29042-
Committee

standards (generic safety standards) dealing with one safety aspect or one type of safeguard
used across a wide range of machinery:

e-B2 standards on safeguards (e.g. two-hand controls, interlocking devices préssure sens
vices, guards);

standards (machine safety standards) dealing with detailed safety requirements for a partig
e or group of machines.

ISO 29042 is a type-B standard as stated in ISO 12100.
ments of this document can be supplemented or modified by a type-C standard.

bs which are covered by the scope of a type-C standard and which have been designed and
b the requirements of that standard, the requirements. of that type-C standard take precedence.

has a mandate in this area to produce typezAcand type-B standards, which will allow verificg
y with the essential safety requirements.

6 is based on EN 1093-7:1998, amended by Amendment 1:2008, published by the Eurof
for Standardization (CEN).

e-B1 standards on particular safety aspects (e.g. safety distances, surface temperature, ‘noise];

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

that

’

tive

ular

puilt

tion

ean

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=c6b72827aa4d0d56362387452571c08e

INTERNATIONAL STANDARD ISO 29042-6:2010(E)

Safety of machinery — Evaluation of the emission of airborne
hazardous substances —

Part 6:

Teslhenah_mattmd_tauhe_measutemam_oLthe_Sﬂpazaﬂoﬂ
efficiency by mass of air cleaning systems with ducted.outlet

1 |Scope
Thig part of 1ISO 29042 specifies a test bench method for the measurement of the separation dfficiency by
mags of an air cleaning system with a ducted outlet, operating under,_ defined conditions. Thg method is
applicable to those systems that clean the air of aerosols (smoke, dust, fume, mist), vapour or gas.

Medsurement 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 the 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, and

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
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
docpment (including any amendments) applies.

ISO[ 12100, Safety of machinery — General principles for design — Risk assessment and risk reduction

© 1SO 2010 — All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100 and the following apply.

31
separation

US

efficiency by mass

(air cleaning system) for a given pollutant, the ratio of the mass of pollutant retained by the air cleaning system
(m3) to the mass of pollutant entering the air cleaning system (m4) during a given period

NOTE The Separation efficiency of an air cleaning system as a percentage Is expressed as 10llows:

ns="23 x 100 (1)

my
4 Princjple
The principle of the measurement method is to operate the air cleaning system under’ defined conditions|in a
test bench pnd to determine the mass of the test substance in the air upstream. and downstream of th¢ air
cleaning sygtem.
The test substance, which can be the real pollutant or a surrogate, should preferably be of low toxicity [and
compatible with the objectives of the method.
5 Description of the test bench
The test beinch consists of the air cleaning system fitted, with suitable inlet and outlet ducts (see Figure 1). If
use of an aglditional air mover is necessary, this 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.
188 M L
4\\. v b 1. }q
— — AT‘ — 254 23 d
1 2\ 3\
7|~' =& —
C?in

Key
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
d  diameter of duct

Oin air volume flow rate entering the inlet duct

Figure 1 — Test arrangement (schematic layout)
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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 could 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, properties of the test substance (e.g. nature, particle size

dist

"

ibution)-and-theirupstiream-concentration-shall-be-defined-in-appropriate-type-C-standards-

The)

air cleaning system shall be operated in accordance with the manufacturer's instructionscforude.

7 [Procedure
Thel mass flow rate of the test substance shall be determined in the measurement planes 1 and 2 (see
Figure 1) during the test period from times ¢, to ¢,.
The| measurement procedures used shall comply with appropriate® International Standards. For the
megsurement of the air flow rate, see 1SO 3966, ISO 4006, ISO,5467-1 and I1SO 51681). The same type of
insttument should be used upstream and downstream of the aincleaning 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 sizel distribution
(see ISO 7708).
Thel separation efficiency of some air cleaning.¢systems changes with time, e.g. filters. The sampling
pro¢edure shall take into account these changing efficiencies so that valid information can be obtgined on the
effigiency of the separator in use.
Thel measurement time shall be of sufficient duration to allow collection of samples of the tes} substance
emifted during the representative use of the air cleaning system, including, for example, several gycles of the
operations of a filter cleaning meehanism.
Detailed test conditions and-statistical analysis of the results shall be specified in appropriate type-C
starjdards.
8 |Expression-of results
Thel separation efficiency, 7, of an air cleaning system is calculated as a percentage apgcording to
Equation (2):
S .
j Cydt
nszﬁ-moz{w@}-moz 1-4 100 2)
my mq 2
J. C1 dt
a1

1)

In EN 1093-7, on which this part of ISO 29042 is based, reference was made to ISO 4053-1:1977 and I1SO 7145:1982.
Both International Standards have since been withdrawn and are no longer publicly available; at the time of publication of
this part of ISO 29042, they had not been replaced by other International Standards.
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where

m4 is the mass of the test substance entering the air cleaning system;

my  is the mass of the test substance not retained by the air cleaning system;

mg  is the mass of the test substance retained by the air cleaning system;

C, is the mass concentration of the test substance entering the air cleaning system;

the mass concentration of the test substance at measurement plane 2.

eparation efficiency is required as a function of particle size distribution, m, and m, aré|meas
ticle size range of interest.

eport
ort shall include at least the following information:
ce to this part of ISO 29042 (“ISO 29042-6:2010”) and any assotiated type-C standards;

tion of the air cleaning system tested (manufacturer, model; type, version, design, size, yea
cture, serial number, etc.);

bnal data during tests, including air flow rates;

pstance (nature, concentration and, for dusts, ;particle size distribution, moisture content, etc.);
tion of measurement procedures, including-type of test bench used;

[ing instruments used and their maost recent calibration dates;

mental data (temperature, humidity, atmospheric pressure);

tion of the procedures used (e.g. list of standards) for concentration and flow rate measuremer
ults;

mments on deviations from any relevant standards;

oratory;

f the.person responsible for carrying out the test;

ired

ts;

testing;

any additional comments.
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