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Foreword 

This document (EN 1093-3:2006) 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text or by endorsement, at the latest by June 2007, and conflicting national standards shall be withdrawn at 
the latest by June 2007. 

This document supersedes EN 1093-3:1996. 

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). 

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

This part 3 of EN 1093 Safety of machinery — Evaluation of the emission of airborne hazardous substances 
belongs to a series of documents, the other parts of which are the following: 

 Part 1: Selection of test methods; 

 Part 2: Tracer gas method for the measurement of the emission rate of a given pollutant; 

 Part 4: Capture efficiency of an exhaust system — Tracer method; 

 Part 6: Separation efficiency by mass, unducted outlet; 

 Part 7: Separation efficiency by mass, ducted outlet; 

 Part 8: Pollutant concentration parameter, test bench method; 

 Part 9: Pollutant concentration parameter, room method; 

 Part 11: Decontamination index. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, 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 European Standard is a type B standard as stated in EN ISO 12100-1. 

The provisions of this European Standard can be supplemented or modified by a type C standard. 

NOTE For machines which are covered by the scope of a type C standard and which have been designed and built 
according to the provisions of that standard, the provisions of that type C standard take precedence over the provisions of 
this type B standard. 
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1 Scope 

This European Standard specifies a test bench method for the measurement of the emission rate of a given 
airborne hazardous substance from machines using a test bench under specified operating conditions of the 
machine. 

The measurement of the emission rates of a given pollutant emitted from machines can serve for: 

a) the evaluation of the performance of a machine; 

b) the evaluation of the reduction of pollutant emissions of the machine; 

c) the comparison of machines within groups of machines with the same intended use (groups are defined 
by the function and materials processed); 

d) the ranking of machines from the same group according to their emission rates; 

e) the determination of the state of the art of machines with respect to their emission rates. 

This European Standard is not applicable to machinery which is manufactured before the date of its 
publication as an EN. 

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

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN ISO 12100-1:2003 and the following 
apply. 

3.1 
uncontrolled emission rate of a given pollutant 
uncontrolled emission rate of a specified pollutant (deprecated) 

um&  

mass of pollutant emitted from the machine into the space around the machine per unit of time 

NOTE 1 Any measures to reduce the air pollution around the machine (e.g. capture devices, containment equipment, 
wetting process) are not in use or are de-activated. 

NOTE 2 In previous language use the term "uncontrolled emission rate of a specified pollutant" was used. This term 
has been identified as ambiguous in view of its possible translation and should therefore not be used any longer. 

[EN 1093-1:1998, 3.2.1] 
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3.2 
controlled emission rate of a given pollutant 
controlled emission rate of a specified pollutant (deprecated) 

km&  

mass of pollutant emitted from the machine into the space around the machine per unit of time, taking into 
account the effects of measures to reduce the air pollution 

NOTE In previous language use the term "controlled emission rate of a specified pollutant" was used. This term has 
been identified as ambiguous in view of its possible translation and should therefore not be used any longer. 

[EN 1093-1:1998, 3.2.2] 

4 Principle 

The principle of the measurement method is to operate machines under controlled conditions under a uniform 
air flow in a test bench and to collect a representative part of the airborne emissions in that air flow. 

5 Description of the test bench 

The test bench consists generally of a cabin with a funnel and a duct, of rectangular or circular cross section 
followed by a fan (see Figure 1). It is the responsibility of the type C standard committees to select parameters 
within the ranges given in Figure 1. 

The fan produces an air flow in the test cabin from the inlet towards the funnel. The cabin should be equipped 
with an inlet that ensures that the air entering the cabin has a uniform velocity profile across the cabin cross 
section. This can be achieved in a number of ways (e.g. macroporous filter material, perforated plastic foil or 
plate, profiled inlet associated with undisturbed air flow pattern in the test hall). 

The selected average air velocity, Ū, in the cabin between the source and the funnel (see Figure 1) is 
determined by the air volume flow rate, Q, in the duct. The system requires controls to ensure that a constant 
flow rate is maintained during a test. This air flow rate does not include the air flow rate caused by the 
operation of the capture device (where used) of the machine under test. 

The cross section of the cabin (form and dimensions) is chosen according to the size of the test object. The 
maximum cross-sectional area of the test object shall not exceed a fifth of the cross-sectional area of the 
cabin, Ac. 

A small axial fan is positioned in the funnel to mix the pollutant emitted from the machine to ensure more 
accurate sampling of the pollutant in the measuring duct. Other mixing devices, e.g. compressed air nozzles, 
can be used providing they give a similar degree of uniformity of the concentration profile at the sampling 
plane. 

The test cabin shall be long enough to accommodate the machine and the operator with the emission sources 
as close as practicable to the location specified in Figure 1. 
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Key 

Ac cross sectional area of the test cabin (inlet) 
At cross sectional area of the measurement duct 
H height of the test cabin 
h height of the emission source 
Ū average air velocity in the test cabin 
W width of the test cabin 

1 test cabin 
2 emission source1 

3 funnel 
4 measurement duct 
5 sampling plane 

W/H ≥ 0,66 l3 ≥  5 √ At 

 ≤ 1,5   ≤  10 √ At 

h ≤ 0,66H l4 ≥  3 √ At 

l1 ≤ 2,0 m At ≤  0,1 Ac 

  ≤  2H   ≥   5 Ami (mi = measuring instrument) 
l2 ≥ 0,5√ Ac Ū = 0,1 m s-1 for gases and respirable fraction particles according to EN 481 
  ≤  √ Ac   Ū = 0,5 m s-1 for inhalable fraction particles according to EN 481 

The value of the average air velocity Ū shall be chosen to enable the emitted pollutants to be transported from 
the machine to the sampling plane. For gases and small particles (e.g. respirable particles, welding fume) an 
average air velocity of 0,1 m s-1 is sufficient, whilst for the larger particles within the inhalable fraction an 
average air velocity of 0,5 m s-1 is required (see [1]). Lower velocities may be used providing reliable surface 
deposition measurements are also carried out. 

1 Generally the emission source cannot be considered as a point, but as a zone including several sources. 

Figure 1 — Test bench (schematic layout) 

6 Test method 

6.1 Position of the machine 

To ensure that all the pollutant will be carried to the sampling plane, as far as possible, the machine should be 
positioned in the test cabin in such a way, that: 

• the source of the hazardous substance emitted from the machine is in the area of the transverse plane to 
the longitudinal axis of the cabin at a distance of l1 from the beginning of the funnel; 
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