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1 Introduction 

Vibrating screens produce low frequency sound pressure that is easily transmitted into the 
environment and travels long distances before attenuation to a negligible level.  The action of 
the screen deck generates pressures of opposite phase on either side.  If a transmission path 
can be opened between the upper and lower surfaces, some cancellation will take place and 
the propagated sound reduced.  One way of introducing such a path is through venting the 
underpan.  Anecdotal reports suggest that this has had a beneficial effect in trials, but no data is 
available.  Trials were therefore necessary to assess the level of reduction possible with 
underpan venting. 

2 Theoretical basis 

Providing a transmission path for air pressure from the underpan to interact with the dynamic 
pressure from the upper surface of the screen can never cancel all the sound output.  The 
length of the transmission path determines the phase relationship between the two sources.  
Only with a path length of zero or multiples of a full wavelength can complete destructive 
interference take place.  Additionally, the air pressure from the underpan will be less than that 
from the free upper surface of the screen.  It is therefore unlikely that underpan venting alone 
would provide sufficient mitigation to reduce far-field pressures to acceptable levels.  However, 
some benefit would be expected to make venting worthwhile. 

3 Test setup 

Tests were carried out at Don Valley Engineering, Doncaster, on 23rd July 2020.  A screen was in 
the works for maintenance and was available for these tests.  It was mounted in the Don Valley 
Engineering test rig and connected to a drive motor.  For normal screen tests at the works, no 
underpan is required and so for this study, a wooden underpan was constructed.  This consisted 
of panels made from double sheets of 12 mm plywood reinforced with 90 mm x 40 mm battens 
secured where possible to rigid foundations.  While such an arrangement would not be stiff 
enough to prevent transmission through the surfaces, it would have provided enough 
containment to gauge the effect of differing air gaps.  Figure 3.1 shows the arrangement of the 
wooden underpan.   

The screen was fitted with a plywood deck that covered the entire surface (6.63 m x 3 m) with 
total area 19.9 m2.  This would represent a maximum deck opacity.  The plywood deck is shown 
in Figure 3.2. 

An accelerometer was attached to a screen mount bracket so that the vibration amplitude and 
frequency could be measured. 
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Figure 3.1  Plywood underpan 

 

Figure 3.2  Screen fitted with a plywood deck 
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Two microphones were used in the test.  Mic 1 was installed 1 m above the centre point of the 
deck and Mic 2 was outside the building 1.5 m above ground level.  The building was an 
industrial steel framed construction with metal panels.  The was a roller shutter door 4 m wide 
with an opening height of 3.7 m that was between the two microphones.  A plan showing the 
relevant positions is shown in Figure 3.3 and views of the outside microphone and door 
opening in Figure 3.4. 

 

Figure 3.3  Plan showing the position of the screen and microphones 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4  Views of the outside microphone and door opening 
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4 Underpan configurations 

Four underpan configurations were tested. 

1. Config 1:- The plywood walls did not reach the base of the screen leaving a gap of 
230 mm at the screen ends and 160 mm at the screen sides.  This test was carried out 
with the roller shutter door closed as well as the normally open condition. 

2. Config 2:- The plywood walls were extended to be as close to the screen as possible 
leaving gaps of 75 mm at the discharge end, 135 mm at the feed end and 40-60 mm at 
the sides. 

3. Config 3:- Two venting holes of diameter 205 mm 
were introduced to the discharge end wall. 

 

 

 

 

 

 

 

4. Config 4:- Two extra venting holes of diameter 
205 mm were introduced to the non-drive side 
wall.  
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5 Test results 

The screen was run at 888 rpm and the dynamic air pressure produced was almost entirely at 
14.8 Hz.  The un-weighted sound pressure levels at these frequencies are given in Table 5.1. 

Configuration Mic 1 (dB re 20 Pa) Mic 2 (dB re 20 Pa) 

Config 1 (door open) 127.4 99.4 

Config 1 (door closed) 127.4 99.3 

Config 2 127.7 101.9 

Config 3 127.6 101.3 

Config 4 127.5 100.1 

Table 5.1  Sound pressure levels at 14.8 Hz 

There are some observations from the results: 

1. The sound pressure level above the screen was not greatly affected by the changes in 
configuration although the maximum value coincided with the least venting and the 
minimum value with the highest venting. 

2. The far-field microphone was 27 m from the centre of the screen.  The attenuation due 
to distance alone would be approximately 29 dB.  This shows that the metal panels of 
the building were effectively acoustically transparent at this low frequency. 

3. Closing the roller shutter door made almost no difference to the far-field sound level 
showing that closures of this type will not attenuate low frequency sound. 

4. The difference in sound pressure level between maximum and minimum venting in the 
far-field was 2.5 dB.  This difference might be lower than would be found on a 
conventional underpan due to the stiffness of the plywood construction being lower 
than a metal version. 

5. Adding the two venting holes in the end wall reduced the far-field level by 0.6 dB. 
6. Further adding the two venting holes in the side wall gave an additional reduction of 

1.2 dB. 


