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Abstract: The task of this work is the acoustic absorption coefficient variation study of sound
absorbing structures and materials. Three construction equipments have been considered according to
their different cabin design. Different sound frequencies and different layers of diverse sound
absorbing treatment lead to different absorption average coefficient values.
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1. INTRODUCTION

The cabin is exposed to the noise generated by
sources which are parts of the construction
equipment.

A
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Ay - equivalent acoustic absorbing surface of the
cabin before insulating, treatment (m°AU);

A - equivalent acoustic absorbing surface of the
cabin after insulating treatment (m*AU).

The following relation is considered for the
equivalent absorbing surface:

n
A= a8, )
=1
S; - the surface corresponding to “i”
area;
a ; - acoustic absorbing coefficient corresponding

(1344

to 1" area.

partial cabin

3. CASE STUDY

The following values have been considered for
MMT 45, S 1201, CVA 10 equipment cabin:

Table 1
Surfaces
Equipment M S, S3
MMT 45 4,7m’ 1,7m’ 3,8m°
S 1201 3,8m’ 1,2m’ 5,1m’
CVA 10 4.5m’ 2,1m’ 2.2m’

S| — sound absorbing treated geometric surface;
S, — sound absorbing untreated metallic surface;
S5 — glass surface.

Table 2 — Sound absorbing elements simulation
behavior results

Equipment Mi\;IT S 1201 | CVA 10
layer fre?ﬁ;?cy AL
o 250 0.000 0.000 0.000
% 500 0.882 0.811 0.829
o 1000 3.713 3.486 3.544
5 1600 2.958 2.763 2.813
2500 4.357 4.105 4.170
" 250 2.040 1.820 1.870
§ 500 2.242 2.084 2.124
% 1000 4.111 3.868 3.930
E 1600 6.631 6.319 6.399
2500 8.980 8.630 8.721
250 0.710 0.640 0.660
9 » 500 3.982 3.745 3.805
E % 1000 6.487 6.178 6.258
- 1600 8.216 7.876 7.964
2500 8.939 8.589 8.680
» 250 0.610 0.560 0.570
% 500 5.318 5.037 5.109
TS 1000 8.066 7.728 7.815
2 1600 8.455 8.111 8.200
2500 8.637 8.291 8.381

3. RESULTS OF MODELATION

There are four situations (1, 2, 3 and 4 sound
absorbing layers consecutively mounted on the SI
cabin surface) for each of these three construction
equipments.

AL - global level noise reducing parameter
variation diagrams:
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Figure 1 - multifunctional MMT 45 equipement situation
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Figure 2 - S1201 excavator situation
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Figure 3 - CVA 10 vibrating compactor situation
4. CONCLUSIONS

A study of acoustic absorption coefficient
variation for sound absorbing structures and
materials considering three construction equipments
has been performed. The sound material has been
considered from one to four layers. Different values
have been determined for AL - global noise
reducing.

Graphical presentations have been realized
considering  different  frequencies. = Essential
parameters values have been measured due to the
following: 250, 500, 1000, 1600, 2500 Hz.

Few conclusions have been reached as a result of
diagrams (Figure 1, Figure 2, Figure 3) analysis:

- maximal values control according to sound
isolating layers number; maximal values decreasing
have been noticed in case of frequencies higher than
1000 Hz;

- the values of noise level decreasing coefficient
— AL - are double in case of higher frequencies (over
1000 Hz), between one and four noise absorbing
layers situations;

- the analyzed parameter linearly evolves in case
o lower frequencies (250-1000Hz), its values raise
according to frequency increase

This study is a general approach of the sound
pollution decreasing concept; the results can be
taken into account in the situation of technological
equipments noise isolation.
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