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Abstract: The paper presents some experiments in which was used acoustic screens 

performed in two combinations of material layers. First variant of experimentation was the 

one in which the walls of the acoustic screens were performed by alternating the layers of 

OSB - mineral wool – plasterboard. In the second variant was used the combination layers of 

OSB - mineral wool - corrugated cardboard. The noise level measurements were made of the 

acoustic screen on construction type with three walls and three walls and lid. The recordings 

of the noise level were achieved by positioning the source in 4 measuring points and the 

microphone (receiver) in 16 points. Measurement results showed the best variant of work. 
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1. INTRODUCTION 

 

Sound pollution generated by industrial activities is an important environmental problem, with generated noise 

that frequently exceeds legal limits on human exposure to noise. That is why there are intense concerns for finding 

viable solutions for reducing the noise level in the industrial spaces where the equipment’s and process installations 

work [1, 2, 3, 4]. 

 

Industrial noise can be reduced by eliminating noise-generating factors, using quieter equipment, or by using 

materials that reduce the noise level on the propagation paths. Also, it can be use acoustic treatment techniques of 

the enclosures or use acoustic screens [1, 2, 4, 5, 6]. Acoustic screens are used in the noisy workplaces being and 

are located between the protected area and the noise source. In this way it is can be reduced the direct waves, but 

the reverberated and refracted waves can't be stopped, and these goes over the edges of the screen [4, 5, 7]. 

 

There are situations where the presence of massive acoustic screens is not possible, but modular acoustic screens 

can be folded to form the desired contour [4, 5]. The acoustic insulation of different types of screens is sometimes 

low, especially at low frequencies [8]. 

 

Noise control is an important aspect in people's daily activities. The specialists are looking for materials and 

combinations to improve sound mitigation techniques. Different categories of materials are available [9, 10]. 

Porous materials are commonly used to absorb noise [11, 12]. However, a high thickness is required for lowering 

noise at low frequencies [13, 14, 15]. Multi-layer combinations and special design are classic alternatives, even 

though they are usually bulky and costly [11, 12, 16 - 19]. 
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In the paper are presented experiments in which was used acoustic screens performed in two combinations of 

material layers. The positioning of the acoustic screen from the noise source was at 0 m and 0.5 m, both at ground 

level as well as at a height of 0.5 m. 

 

 

2. EXPERIMENTAL SETUP 

 

Measurements to determine the noise level generated by a noise source was done with an acoustic screen made up 

of three layers of material and two wall positioning variants: three walls and three walls with lid/roof. 

 

Working variants were made by combining three types of materials to obtain a wall. Thus, a combined variant was 

obtained by joining a layer of OSB (on the outside), a layer of mineral wool and a layer of drywall to the inside of 

the wall. The second variant was also made from OSB on the outside, then mineral wool and cardboard at inside 

part (Figure 1). 

 

Determinations were made for screen variants three-wall and three-wall with lid because these were the most 

effective work through variants in acoustic pressure attenuation. 

 

The noise source used for measurements was on small size and generated a noise level of about 90 dB (Figure 1). 

The recordings were made with a noise monitoring station Soundbook, which permitted the recording of the sound 

pressure level values in real-time, in the 4 positioning points: 0/0 (the closest point on the acoustic screen); 0.5/0 

(at 0.5 m distance from acoustic screen) 0/0.5 (near on acoustic screen and at 0.5 m height) and 0.5/0.5 (at 0.5 m 

distance and 0.5 m height from acoustic screen). 

 

 
Fig. 1. The image of the experimental installation. 

 

The measurements were made after a previously established plan: 16 points were established for the placing of the 

microphone (the receiver) and four points for the acoustic screen from the noise source. 

 

The microphone was located: at four points on the horizontal and at distances of 0.5 m, 1 m, 2 m and 4 m from the 

acoustic screen; at four points on the vertical and a height of 0 m, 0.6 m, 1.2 m and 1.8 m.  

 

 

3. RESULTS AND DISCUSSION 

 

So, 16 points of measurement for each of the four points of locating the acoustic screen from the noise source have 

resulted. Some results of the measurements of these experimental variants are presented in the graphs from Figures 

2 - 8. 

Noise source  

Walls layers  

Frame walls 



Journal of Engineering Studies and Research – Volume 26 (2020) No. 1                                      82 

 
 

 

75

80

85

90

S
o

u
n

d
 p

re
ss

u
re

 le
ve

l, 
L

A
e

q
 (

d
B

)

The microphone distance from the noise source, D (m)

0 4210.5

Vertical position 

of the microph.:

reference values

 0 m

 0.6 m

 1.2 m

 1.8 m

values after 

acoustic screen

 0 m

 0.6 m

 1.2 m

 1.8 m

Source position 

 0/0.50.5/0.5

0.5/0 0/0

 
Fig. 2. Sound pressure level variation depending on the noise source position and the microphone recording 

position; acoustic screen with OSB - mineral wool - cardboard; the variant with three walls; the noise source 

position in the point 0/0. 
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Fig. 3. Sound pressure level variation depending on the noise source position and the microphone recording 

position; acoustic screen with OSB - mineral wool - cardboard; the variant with three walls and lid; the noise 

source position in the point 0/0.5. 

 

The experimental variant with three-wall in the OSB - mineral wool - cardboard combination presented attenuation 

values of the acoustic pressure level depending to location of the noise source. Thus, at the noise source position 

at point 0/0, values of the sound pressure level around 77 dB for the first point of microphone recording were 

observed. The maximum value of noise attenuation is about 8 dB. 

 

For the noise source position at 0.5/0, the sound pressure level values vary between 77.7 dB ÷ 79.4 dB and for the 

noise source position at point 0/0.5, SPL values vary between 77.8 dB ÷ 79.8 dB. At the last position of the noise 

source at 0.5/0.5, the sound pressure level values are almost the same for all recording points and at all heights. 
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Fig. 4. Attenuation variation of the sound pressure level recorded for the two walls combinations, varying the 

position of the noise source and the recording position of the microphone; the acoustic screen with OSB - 

mineral wool - drywall. 
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Fig. 5. Attenuation variation of the sound pressure level recorded for the two walls combinations (three walls – 

a; three walls and a lid - b), varying the position of the noise source and the recording position of the 

microphone; the acoustic screen: OSB - mineral wool - drywall. 
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Fig. 6. Attenuation variation of the sound pressure level recorded for the two walls combinations, varying the 

position of the noise source and the recording position of the microphone; the acoustic screen: OSB - mineral 

wool – cardboard (c); OSB - mineral wool - drywall (g). 
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For experimental variant with three walls and a lid, and the combination of materials OSB - mineral wool - 

cardboard, the sound pressure level was in the same range of SPL values, around 75 dB. 

 

The best attenuation of acoustic wave propagation is observed in situations where the noise source is located on 

points 0/0, 0/0.5 and 0.5/0.5 for the three-wall and lid experimental variant. 

 

In the three-wall experimental variant the variation range of the sound pressure level values at the first microphone 

recording point was between 81.4 dB ÷ 84.4 dB, the highest value was recorded at a height of 1.8 m, at the source 

position at 0.5/0.5. The values of the sound pressure on the last point microphone recording, at 4 m, the ranges of 

values are between 80.2 dB ÷81.8 dB so that the decrease of the noise level values is relatively low.  

 

For the three-wall and lid experimental variant, a narrow range of acoustic pressure levels values was observed, 

due to the combination of walls that direct the acoustic wave propagation, and the SPL values on the first 

microphone recording point are around 80 dB. 

 

In the three walls variant, the best SPL attenuation was observed at the 0/0 point at 0 m and 0.6 m height. For the 

three walls and cap variant, the SPL attenuation values are higher for all positions, but the best attenuation was 

observed at the position of the noise source at point 0/0.5, the calculated values being about 10 dB. 

 

Was observed at working variant combined OSB - mineral wool - drywall that sound pressure level values is not 

significantly reduced, which demonstrates that the combination of layers of material does not provide a high degree 

of propagation attenuation of acoustic waves, such an acoustic screen has no high efficiency. 

 

Of the two experimental variants, it was found that the variant OSB - mineral wool - cardboard was the one that 

showed a better attenuation of the sound pressure level. This was due to the cardboard layer on the inside of the 

screen, which is a sound-absorbing material. Both in the three-walled and the three-walled and lid variant, it was 

observed that the ratio of attenuation for all positioning positions of the noise source was keep. Noteworthy are 

the SPL attenuation values in the same range of variation (the values decrease is the same for the two types of 

combinations at the same point of the noise source location) by reporting to the two combinations of materials for 

each of the microphone recording heights. 

 

 

4. CONCLUSIONS 

 

Studying the acoustic pressure level propagated through an acoustic display provides information on the optimal 

position of an acoustic screen near a noise source to reduce the level of the acoustic pressure propagated. 

 

A higher attenuation of noise was obtained at the working variant with three walls and lid, with approximately 2 dB 

at all height’s location of the microphone. 

 

The working version in OSB - mineral wool - cardboard combination shows higher noise attenuation values, the 

variation range being between 3 dB and 11 dB, depending on the microphone placement height. 

 

The difference of the level of noise attenuation for two variants of experimentation ranged between 3 dB and 14 dB 

depending on the height of recording microphone (the better values for the variant OSB - mineral wool – 

cardboard). 

 

The results of noise attenuation for the experimental variants with several layers of material varies depending to 

the type of material used at the inner side of the acoustic screen wall. A better attenuation of noise was observed 

at the experimental variant which has been used a sound-absorbing material on the inner side of the wall. 

 

The best attenuation of the noise level is given by using an acoustic screen positioned slightly away from the 

source of noise. 

 

The working variant with lid provides better attenuation for any of the combinations of layers of the walls, 

regardless of the number and order of the layers and the position of the receiver's position. 
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After analyzing the graphs, it can be appreciated that the optimal positioning of the acoustic screen relative to the 

noise source is at a reduced distance from it, centered. 
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