The Phonic Isolation of the S1201 Excavator Cabin
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This work presents a study of the S1201 excavator cabin phonic isolation. There are two situations
when it comes to the noise generated by construction equipment operating on the construction sites;
the noise from the machine to the environment, on one hand, and the one received by the cabin and the
operator, on the other hand. Therefore, operators are exposed not only to their own activity noise but
olso to environmental and other background construction equipment noise.

1. INTRODUCTION

There are special measures to reduce
exceeded noise level using insulating treatments.

All the mat surfaces that have horizontal,
vertical or diagonal alignment can be insulated
according to a certain geometric configuration of
an operating cabin.

There are many noise generating sources
received by the cabin. Phono-absorbing treatment
using special materials on the interior surfaces of
the cabin walls leads to a proper phonic isolation
of the cabin.

Noise level reducing can be calculated using
the formula below:
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A - acoustic absorbing corresponding area
before phono-absorbant treatment, m*UA;
Ay- acoustic absorbing corresponding area
after phono-absorping treatment, m2 UA.
Considering the absorbing corresponding
area:

The phonic absorption of the intirior of the
cabin can be characterized by the acoustic index of
absorption R , calculated below:
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2. THE PHONIC ISOLATION OF
THE EXCAVATOR CABIN
(EXPERIMENTAL ANALYSIS)

For the S1201 excavator cabin:

S1=4,7 m2 - phono-absorbing treated geometric
surface;

S2=1,72 m2 - untreated metal surface;

S3=3.8 m2 - glass surface.

Different layers for different
phonoabsorbant  treatments  and  different
frequencies of the sound lead to different results
for:

Al - sound pressure level decrease;

a,, - absorption level coefficient;

m

R - absorption index.

A= a5, (2)  Considering =250 Hz
=l ) e Table 1.
S; - the area corresponding to the "i" surface ™ one layer [ two layers [ three layers | four layers
of the cabin, m?; Al=042 | AI=182 | Al=0,64 | AI=0,56
;- the acoustic absorbtion factor a, =0,055 | a, =0,036 | a, =0,047 | a, =0,062
corresponding to "i" surface area.
The average acoustic absorption factor of R =0,587 R=0,379 R=0,503 R=0,673
the cabin can be calculated using the formula
below: Considering =500 Hz
Table 2.
z a;S,; one layer | two layers | three layers | four layers
ty == ()  AI=0811 | AI=2084 | Al=3745 | Al=5037
S - the total area of the cabin @, =0,066 | @, =008 | a,=0129 | a, =074
a =0,08 - suggested for steel sheet;
R=0,717 R =0,984 R=1511 R =2]145
a =0,33 - suggested for glass.
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Considering f=1000Hz

Table 3.

one layer | two layers | threelayers | four layers
Al=3,486 | Al=3868 | Al=6,178 Al =17,728
a,=0122 | «,=0133 | o, =0,226 | «, =0323
R =0,081 R =0,058 R =0,147 R =0,322
Considering =1600 Hz
Table 4.

one layer | two layers | threelayers | four layers
Al=2763 | Al=6319 | AI=7876 | Al=8]111
a, =0,103 | @, =0,234 | a, =0335 | a, =0353
R =10,082 R =0,300 R =0,759 R=1171
Considering f=2500Hz
Table 5.

one layer | two layers | threelayers | four layers
Al=4]105 | Al=8,630 | Al=8589 | Al=8251
a, =0140 | «,=0398 | o, =03% | «, =0,368
R=0,013 R =0,038 R =0,096 R=0,187

3. FINAL RESULTS
The following diagrams resulted based upon
the calculus shown above:
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Figure 1. One layer
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Figure 2. Two layers

1500

2000 2500

3000

8 rl”
6 /
a
4
. ’/'
0
0 500 1000 1500 2000 2500 3000
f
2
15 A5
e N\
05 J \ —
0 N \0
0 500 1000 1500 2000 2500 3000
f
Figure 3. Three layers
10
8 < —0
o 6
e 4
2
0
) 500 1000 1500 2000 2500 3000
f
25
2 A
15 JARN
1 / \ e oy
I SN
0 \’

0 500 1000 1500

f

2000 2500 3000

Figure 4. Four layers

4. CONCLUSIONS

There are important conclusions of the

analysis concerning phonic insulation of the
excavator cabin.
Different  phono-absorbant layers and

different frequencies of the sound have been
considered for the S1201 excavator cabin.

The optimum efficiency has been achieved
considering the double layer case compared to three
and four layers ones. The noise level changes
fromA/=182dB  (f=250Hz) to  Al=38,63dB
(f=2500Hz) using the ‘two layers’ treatment and
from 0,04dB (f=250Hz) to 8,59dB (f=2500Hz) for
‘three layers’ treatment.

The number of layers and the frequence of the
sound are proportional linked to the sound level
decrease. So, the analysis of the experiment shows a
10dB sound level decrease for the insulated cabin
versus no decrease for the initial, untreated cabin.
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