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reword

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 1SO
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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[governmentat, 0 flaison with 1ISO, also take part In the Work. 19O collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draftxinternationa
bted by the technical committees are circulated to the member bodies for woting. Public
rnational Standard requires approval by at least 75 % of the member bodies ¢asting 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.

29042-2 was prepared by Technical Committee ISO/TC 199,.Safety of machinery.

29042 consists of the following parts, under the generalitle 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 meastrement of the emission rate of a given pollutant
Part 4: Tracer method for the measurement of the capture efficiency of an exhaust system
following parts are under.preparation:

Part 5: Test benchmethod for the measurement of the separation efficiency by mass of
systems with undueted outlet

Part 6: Test{behch method for the measurement of the separation efficiency by mass of
systems wjth~ducted outlet

Part T+~Test bench method for the measurement of the pollutant concentration parameter

y with the

Fnational 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:

aspects that can be applied to all machinery;

type-A standards (basic safety standards) giving basic concepts, principles for design, and general
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c) type-C
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The require
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according t¢ the requirements of that standard, the requirements of that type-C standard take precedence.

ISO/TC 199
conformity

1ISO 29042-
Committee

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

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

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

ISO 29042 is a type-B standard as stated in ISO 12100-1.

ments of this document can be supplemented or modified by a type-C standard.

s which are covered by the scope of a type-C standard and which have been designed and
has a mandate in this area to produce type-A and type-B standards, which will allow verificatid

vith the essential safety requirements.

P is based on EN 1093-2:2006, @mended 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};
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Scope

part of ISO 29042 specifies a method using tracer gas techniqués)to enable measurern
5sion rates of gaseous substances from a single machine whose opération can be controlled.

not applicable to machinery manufactured before the date of publication of this part of ISO 290

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For Undated references the latest edition of the
iment (including any amendments) applies.

12100-1:2003, Safety of machinery ~=-Basic concepts, general principles for design — P

29042-1:2008, Safety of machinery — Evaluation of the emission of airborne hazardous su
1: Selection of test methods

Terms and definitions

the purposes_ofthis document, the terms and definitions given in ISO 12100-1 and 1SO 2904
wing apply.

tra
use

er-gas technique

ate of

nent of the

42,

For dated
referenced

art 1: Basic

bstances —

?-1 and the

substance under consideration and for which concentrations can be reliably measured

4

Principle

hazardous

The principle is based on the use of a tracer gas generated at a known and constant emission rate to provide
the best representation of the pollutant source. The mean tracer gas and pollutant concentrations are
measured in the vicinity of the source. Assuming that the aerodynamic behaviour of the pollutant is equal to

that

of the tracer gas, the pollutant emission rate can be determined.
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5 Location of the machine

5.1

General

The method is intended to be used for a machine located either in a test room or in the field.

5.2 Room method

The general airflow patterns in the test room should be characterized to enable more precise control of the
general and local ventilation to be achieved. The machine should be placed in the centre of the room.

5.3 Field
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method

ines cannot be tested in a test room because they are too large, too difficult to_handle or
hllation or process requirements. Tests may be performed on machines in the places where

H, i.e. the workplace. For this purpose, it shall be ensured that pollutants ffom other emis
sent in the room shall not affect the measurements of the concentrations of the specific pollu
h the machine under test.

ratus and materials

r gas emitter, capable of providing a release of the tracer\gas in the same manner as
ission.

of the emitter should resemble the shape of the real pollutant source. A distinction is gene
een

burces (e.g. welding operations, localized leaks-from gaskets and flanges, localized spraying, §
inting jet),

ources (e.g. open vessel or tank containing liquid or melted solid liable to evaporate or sublimn
5 galvanizing baths and electroplating baths), and

tric sources (e.g. closed machine with distributed leaks, rubber making machine, printing mach
ser, dry-cleaning machine, diffase‘spraying such as plant-care products in agriculture).

bs should be simulated by opened tubes producing jets of variable aerodynamic characteristid

y a network of pointsources or perforated tubes that are suitably distributed.

r gas flow rate measuring device, capable of measuring tracer gas flow rates in the approp

ave
hey
sion
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S or

materials diffusing thetracer gas at a low initial velocity. Plane and volumetric sources shoulg be

iate

, €.4. vdlve.

6.4 Gas analyser(s), preferably direct-reading.

An alternative method of measuring the pollutant concentration is to collect the gas on vapour absorption
tubes for later analysis in the laboratory using gas analyser(s).

The gas analyser(s) should be selected so as to avoid any interference from any chemical substances
present, other than the pollutant and tracer gas, in the test room or workplace where the machine under test is
situated. Calibrations shall be carried out in accordance with an appropriate International Standard.
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The choice of gas analyser depends upon the tracer gas and pollutant to be measured. Suitable analysers
include infrared, electron capture, FID analysers, or mass spectrometer. Their performances should be
checked before use. The analysers used should not be susceptible to change in environmental conditions
such as temperature and relative humidity.

6.5

Connecting piping, for connection of the sampled tracer gas and pollutant gas to the analysers.

The piping length should be as short as possible and the material chosen to limit adsorption on the piping
walls, e.g. PTFE. If the machine is located in a dirty workplace, atmosphere particle filters should be fitted. For
vapour adsorption tubes, the piping length upstream should be shorter.
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Tracer gas, required to be selected using the following criteria:
nil or very low toxicity;
chemical stability at the intended process temperature;
easily measurable at low concentrations;
non-interference with pollutants present in the room;
low background level.

tracer gas chosen should have a relative density close 4o™. The tracer gas can be mi
ropriate gas.

E The choice of the tracer gas and associated analyser depends, in particular, on the desir
surement range and cost. The gases normally used are helium, sulphur hexafluoride and nitrous oxide.

Measurement points

tioned close to the machine, e.g. between 1 m and 3 m, and at the height at which the

surement points should be.-determined by pre-testing to ensure that they are in zones of
5sion.

ed with an

bd accuracy,

re should be at least three measurement points around the machine (see Figure 1). Thes¢ should be

pollutant is

erated. At each measurement_point, both tracer gas and pollutant concentrations are megsured. The

measurable
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Prepare the machine in-aceordance with the manufacturer's instructions.
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Figure 1 — Example of location of four measurement points in a test room

dure

on the tracer/gas emitter as close to the source of the pollutant from the machine as possibl
er gas willLbé-mixed with the pollutant before emission into the atmosphere.

re thatsthe air exhausted from the room is not re-circulated.
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Connect the cylinder of tracer gas to its flow meter and adjusting device, and to the tracer gas emitter.

Set up the tracer gas and pollutant measurement points. Ensure that for each measurement point the
tracer gas and pollutant samplers are positioned as close to one another as possible. If the measurements are
to be carried out in a dirty atmosphere, fit particle filters to the tracer gas and pollutant sample lines.

Measure the background concentrations of the pollutant and tracer gas before and after the test.

Switch on the machine and tracer gas supply. A preliminary test should be carried out to ensure that the
pollutant and tracer gas concentrations are within the calibrated range of the analysers. If this is not achieved,
either move the measurement point until it is within range, or in the case of the pollutant gas analyser, adjust
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the range. For the tracer gas, adjust the flow rate until it is within the calibrated range of the tracer gas
analyser.

8.9 Switch off the machine and tracer gas supply and allow the tracer gas concentrations to return to a
stable level (zero or background).

8.10 Record the tracer gas and pollutant concentrations.
8.11 Switch on the machine and the tracer gas supply.

8.12 Record the tracer gas flow rate.

8.13 Record the increase of the tracer gas concentration at the measurement points~puntil stable
congentrations have been achieved.

NOTE The time for this depends upon the time constant of the test room (equals inverse of air exchange rate). A
typigal sampling period is of the order of three time constants of the test room.

8.14 When stable concentrations have been achieved, carry on recording.the’pollutant concentration and
tracer gas concentration for a suitable time.

Thel measurement time shall be sufficient to collect concentrationmydata representative of [the normal
opefational cycles of the machines. The concentration data to bé/processed for the determination of the
emigsion rates (average values, peak values) are specified in~the relevant type-C standards. |If a type-C
starjdard is not available, the test conditions shall be recorded.in the test report.

8.1% Record the temperature, ¢, in degrees Celsius (°C)sthe atmospheric pressure p, in hectopasgcals (hPa),
and|the relative humidity, in percent (%), in the test room, or workplace.

8.16 Repeat the procedure (8.11 to 8.15) a furthefdwo times.

9 |Data analysis

Calgulate the mean tracer gas caoncentration and the mean pollutant concentration for each measurement
point and for each test.

NOTE Where an adsorption-tube is used, a single value is obtained equivalent to this mean.

10 |Expression‘of results

10.1 The pallytant emission rate, gp, can be expressed in units of volume per unit time (I'min~1) or in mass
per unit time(mg-s—1).

10.2 CFhe volume pollutant emission rate, (gp)y, expressed in litres per minute (I'min-1), is determined for
eacirtest by Equation (1)

(GPI-)V
z (ETI- )y

(gp)v =(g7)v - — (1)

where

(g1v is the volume tracer gas flow rate in litres per minute (I-min~1);
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