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This paper presents experimental values for the noise generated by the engine, pumping group and 
working equipment, measured both outside and inside the cabin. Depending on the effective values of 
the noise level, the possibilities to frame within the permissible levels stated by the normative 
documents in force are evaluated. 

 
 
 
1. INTRODUCTION 
 
 Directive 2000/14/EC relating to the noise 
emission in the environment by equipment for use 
outdoors adopted by the European Parliament and 
the Council and first published in May 2000, has 
been applied since January 3rd 2002.  

The implementation of the Directive has a 
number of objectives. Firstly, it aims at protecting 
the health and well-being of citizens as well as 
protecting the environment, considering noise in 
the environment is one of the main, local 
environmental problems in Europe. 

The Directive plans to prevent technical 
obstacles to trade that may arise out of the member 
states' differing noise requirements for outdoor 
equipment. 

Another aim is to simplify the existing 
legislation and to create a framework for future 
noise reduction as and when technological 
developments allow. 

Finally, the Directive aims to provide the 
public with information on the noise emitted by 
such equipment. 

The regulation applies to a wide range of 
product types, including gardening equipment to 
construction and waste-management equipment. 
Such products must bear a CE-mark and the 
indication of their guaranteed sound-power level 
and they should be accompanied by an EC 
declaration of conformity before they can be 
placed on the market. 

The guaranteed sound-power level is the 
sound-power level as defined in ISO 3744 with the 
addition of uncertainties (due to production 
variations and measurement procedures), which the 
manufacturer confirms will not be exceeded. 
Therefore, in order to obtain estimates of these 
uncertainties, a sampling procedure on the 
production line may be appropriate. 

The Directive also places sound-power limits 
on 22 of the 57 types of equipment for use 
outdoors. Of these 22, 11 were already subjected to 
noise limits laid down in 7 older Directives which 
are now withdrawn and replaced by this new 
Directive. The other 11 types are subjected to noise 
limits for the first time. All manufacturers of 
products subjected to noise limits must follow 
conformity assessment procedures under the 
supervision of notified bodies which are appointed 
by EU member states. 
 Failure to comply with these regulations may 
result in products being prohibited from being 
placed on the EU market. 
 

 
Figure 1. Badge indicating compliance with the  
                Directive 
 
 
2. HOW TO PERFORM THE 
MEASUREMENTS 
 

 EN ISO 3744-1995 is specified as the 
basic standard for all equipment types. This 
standard requires an essentially "free-field" over a 
reflecting plane, either outdoors or in a large room. 
The Directive refers to specific noise test codes to 
define the operating conditions for the equipment. 
Where a suitable test code does not exist, the 
operating conditions are defined in the directive. 
Typically (but not always), measurements require 
6 microphones on a hemispherical array, the other 
option being a parallelepiped array. 
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3. CALCULATION OF SOUND POWER 
LEVEL 
 

For each microphone position, measurement 
of the sound-pressure level will be performed 
under equipment operating conditions. For each 
microphone position, measurement of the 
background noise will be performed with the 
equipment switched off. Determination of the 
surface sound-pressure level. The above procedure 
is repeated two more times. If at least two of the 
determined values do not differ by more than 1 dB, 
further measurements are not necessary. 
Otherwise, the measurements shall be continued 
until two values differing by no more than 1 dB are 
obtained. 

The A-weighted, surface sound-pressure 
level to be used for calculating the sound-power 
level is the arithmetic mean of the two highest 
values that do not differ by more than 1 dB. 
 

 

4. NOISE LEVEL MEASURED INSIDE 
AND OUTSIDE THE CABIN 
 

Noise level, dB(A) Nr.
crt. Equiment indoor outdoor 
Excavator (equipped with various working tools) 

1 Promex P 802  79 76,5 
2 Promex P 851 HyEl  76,1 78,16 
3 Promex S 1204 HyEl  76,9 77,39 
4 Promex S 1203  74 78 

Dozer-excavator   
1 Caterpillar 428 D 77,8 - 
2 Fiat -Hitachi FB 90/2 –4PT 74,5 - 
3 Borex 2101 88,2 - 
4 Comelf 50.25 91 - 

5 Fiat–Hitachi FB 100  
PT/A 74 - 

6 Hidromek TR HMK 102B 79,4 - 
7 JCB 2CX Streetmaster 79 - 
8 Komatsu WB 93R - 2 77  

Front loader (wheel, crawler, skid) 
1 Robot 170, JCB 91,6 - 
2 Gehl SL 4625 85,5 - 
3 Nicolina IF 130  - - 
4 JCB407B ZX 67 - 
5 Komatsu WA 270 - 3 74 - 
6 MO-G 36-4CH-5BI (fork) 80,1 80,9 

Compactor 
1 Vibromax W 554  81,2 - 
2 Ingersoll-Rand ABG DD16 83.8 - 
3 Bomag BW 141 AD-2  - - 
4 Bomag BW 211 D-3  - - 
5 Dynapac CP 201 86,6 71,3 
6 Vibromax W 1601 87 80 

Demolish hammer 
1 Prakt Spit 490  92,8 - 
2 Prakt Spit 331  84,8 - 

Noise level, dB(A) Nr.
crt. Equiment indoor outdoor 
Asphalt mixing plant 
1 Nicolina IMA E  77,4 86,2 
2 Nicolina-Marini 80–90 70 - 
Vibratory plate, rammer 
1 Ammann AVH 6020 96,7 - 
2 Bomag BP 18/45 D-2 97,4 - 
3 Vibromax SL 2R  96 - 
4 Vibromax VD 450/22 85 - 
5 RRP  21 DY 96 - 
 
 
5. RECOMMENDED MEANS INTENDED 
FOR NOISE REDUCTION 
 
a) Noise reduction at source; 
b) Action against acoustic waves propagation; 
c) Absorption of noise generated inside the 
working enclosure performed by:  

-  sound absorbent techniques: 
- sound absorbent treatment for the partition 

walls, namely covering it with sound absorbent 
materials, such as porous materials (polyurethane 
foam, expanded rigid mineral materials), fibres etc; 

- provision of enclosure sound isolation by  
- noise source enclosure;  
- acoustic screens arranged between the  
  noise source and the workers;  
- worker protection by means of sound  
  insulated cabins; 

d)   Limitation of workers’ noise exposure. 
 
 
6. CONCLUSIONS 
 

The EU Directive on Noise Emission by 
Outdoor Equipment: 
a) involves 57 types of equipment for use outdoors;  
b) requires declarations from manufacturers on the 
'guaranteed' sound-power levels of their products 
before they can be marketed in the EU;  
c) affects manufacturers that market products in 
EU countries; 
d) product sound-power levels have to be declared, 
and quality-control procedures established, to 
ensure continued compliance with the new 
legislation. 
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