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Summary: 

Prior to this project, preliminary work was 
conducted during SIM 05-05-01 where the 
following was achieved 

 Development of a methodology for noise 
reduction on mining equipment 

 Construction of prototype silencers for a 
demonstration scrubber 

 Development and demonstration of an above-
ground noise measurement standard 

 Development of an underground noise 
measurement standard 

 Development of a methodology for prediction 
of underground noise level. 
 

This work was described in the report “Noise 
controls selection and design methodology for 
mining equipment” (Eksteen & Botha 2012).   

 
A specimen on which to apply the principles 
contained in SIM 05-05-01 was required, and a 
scrubber was selected in that project.  This project 
aimed to expand the work done in that project on 
the scrubber specimen with the following 
objectives: 

 Experimental evaluation and of the application 
of the developed methodology for the design 
of noise controls for mining equipment 

 Demonstration and application of the 
developed standard for underground noise 
measurements 

 Projection of underground noise 
measurements 

 Improve upon the initial silencer design and 
construct second generation silencers 
 

In fulfilment of these objectives, a number of 
measurement campaigns were undertaken, both 
on surface and underground.  These 
measurements formed input and verification 
parameters for the projection of underground 
noise levels. 

 
 

Acoustic measurements were done on a prepared site 
on surface to determine acoustic factors such as direct 
field and sound power which was used during the finite 
element modelling to predict the underground noise.  
The noise was then measured underground to validate 
the findings.  An acoustic point source (for methodology 
verification), scrubber and silenced scrubber were 
measured underground.  The finite element model often 
over predicted the sound level by between 5 – 7 dB.  
This figure improved significantly when measurements in 
the acoustic far field were considered, where an 
accuracy of less than 4 dB was the norm. 
 
Using the silencers designed in SIM 05-05-01, and 
designing second generation silencers after testing the 
first generation, the sound power level reduced from 
116.3 dBW (unsilenced) to 105.0 dBW (first generation 
silencers) to 101.7 dBW (second generation silencers).  
The sound power consequently reduced form 0.4W to 
0.031W to 0.015W (for the unsilenced, first generation 
silencers and second generation silencers respectively). 
 
These developments were done to validate the acoustic 
methodology without full consideration of the 
environmental and other constraints of the real 
application. 
 
 
Recommendations:  

 Use the developed methodology for noise 
reduction on mining equipment to reduce noise 
levels in mines. 

 Encourage OEMs to make use of the technology 
developed to reduce noise levels of mining 
equipment. 

 Use the prediction methodology to predict noise 
levels of mining equipment underground. 

 


