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ABSTRACT

The research of the conditions of comfort in thbita passes by a better knowledge of the thermel a
acoustic behavior of porous materials used in testtuction and the insulation of the buildingsisTh
research task aims at developing a general studghwdpproaches at the same time the thermal and
acoustic aspects compact and granular cork as pesgjve porous material.

By using of measuring equipment made up of sonomdtequency Generator and of transitory
acquisition system managed by software oscillos8unvde proceed by simultaneous measurements
several acoustic parameters (noise Level, phoniticiag and transmission Ccefficient) of studied
material.

INTRODUCTION

Among the porous materials used in the acoustidatisn of buildings, the cork, a product 100% maku
and ecological. It comes from a particular spedésolly-oak that grows in various regions of the
western basin of the Mediterranean, North Africéfe@d by the nature, worked by the man, the cork
adjusted to the modern processes, of construaibim maintaining theirs natural’s qualities. #sucture

is formed of isolated microscopic cell juxtapogditithe some to the other and full to 95% by the irniteo

air. This one assures him at a time a big suppteaerd an important power isolating.

The cork, only propertied naturally insulating miskeat a time such a power and such a mechanical
resistance, add to theirs qualities of thermallatsu a characteristic that contributes to the aotdf the
setting of life: Phonic Insulation.

TECHNIQUE OF ACOUSTIC PROPERTY MEASURE

The experimental device used for the measure ofattmustic properties of materials (Figure 1), is
constituted inside of an acoustic caisson of whglpositioned, a high talker nourished by a low-
frequency generator, and a sonometer coupled ticeecomputer, used to measure levels of acoustic
intensity in the caisson.
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Figure 1. Schematic diagram of the experimedéadice for the acoustic property measure



The figure presents the experimental device useth®acoustic property measure:

Figure 2. Experimentalevice for the acoustic property measure

We proceed in this part by measure of the acoagtenuation index D of the compact cork, defines as
being the subtraction between the resonant levetngiout of the side loudspeaker, and the one
transmitted side sonometer [1-6]. In continuatioe ¥inish by the identification of the acoustic
transmission coefficient.

The acoustic attenuation index defined by: D=L -L (Eq. 1)
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With: L, =10log— and L, =10log— (Eq. 2)
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The transmission coefficient defined by: T= I—t (Eq. 3)
[

Of after (Eqg. 1) and (Eq. 2), the expression (Baead write himunder this shape:
D

=101 (Eq. 4)

RESULTSAND INTERPRETATIONS

Samples of measure have the same measurementfideatused at the time of measures of features
thermophysiques (27x27 én the table 1 gives the technical features of damselected to the
experimental tests.

Table 1. Technical studied material features

material cork L1 L2 L3 L4
m (g) 157,00 211,00 286,00 757,00
e (cm) 0,8 0,8 3,5 5
u (kg/nt) 2,15 2,89 3,92 10,38

Results of the figure 3 show, that the acoustieratation index varies with the frequency, it caacte
values until 30 dB, for the low frequencies (f=238), and vary also with features of the samplethas
thickness and surface mass.

According to figures 4 and 6 one notices, for aliges of frequencies, a considerable influencerdfse
mass on the acoustic attenuation index and thesrtrission coefficient, therefore on the acoustic
insulation power. Through the intermediary of trensmission coefficient, more the material is ddnse
surface more the transmission coefficient is wethlkrefore the acoustic insulation power is raised.
Indeed, of picks of transmissions in low-frequerftyl25 Hz) and average frequency (f=500 Hz), are
notably observable for surface densities relativedak (figure 5).
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Figure 3. Acoustic isolation of the cork accordinghe frequency by strip of octave
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Figure 4. Acoustic isolation according to surfacesmof the cork
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Figure 5. Acoustic coefficient of transmission lo¢ tcork according to the frequency by strip of veta



0,6
—— =31

‘uc: 0,5 1 — = =63
©
= —A—f=125
5 04
8 — =250
5 031 — =500
[]
k] o - -f=k
g 0,2
2 ——f=2k
@©
= 014 ———f=4k

0,0 I : %‘ y

2,15 3,26 3,92 10,38
Surface Mass (Kg/m ?)

Figure 6. Acoustic coefficient of transmission loé tcork according to surface mass

CONCLUSION

The acoustic attenuation index, contribute to debéinowledge of the acoustic behavior of a makteria
Results of measure show that the degrees of coimpactodify their performances considerably, in
particular their acoustic features.

The density influences a lot on the acoustic perforces of materials of construction and insulat®m.
the least porous materials (dense and absorbingg hahigh acoustic insulation power. Of or the
necessity of a complete characterization of theusiio sizes, that is going to permit us to consitier
versatile side of this material (cork), that canveethe thermal and acoustic insulator at a timélewh
preserving some correct mechanical properties.
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Nomenclature

D: Acoustic attenuation index;

L;. Acoustic level of emitted intensity, dB;

L. Acoustic level of transmitted intensity, dB;
l;; Emitted acoustic intensity, Whn

I, Transmitted acoustic intensity, Wim

lo. Acoustic intensity of reference, How/n?;

7. Acoustic transmission coefficient.



