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REPORT N. 087-2019-CR ENG

UNI EN 1SO 354:2003
ACOUSTIC ABSORPTION MEASUREMENT IN REVERBERATION ROOM

Issue place and date: Cerea (VR), 05/10/2019
Committee: SLALOM s.r.l.

Address committee: Via E. Rossi, 69, 20862 Arcore (MB)
Sample delivery date: 04/29/2019

Sample provenance: SLALOMs.r.l.

Sample installation date: 05/02/2019

Sample installed in laboratory by: Z Lab S.r.| (sampling made by the committee)

Test date: 05/02/2019

Test location: Z Lab S.r.l. - Via Pisa, 7 — 37053 Cerea (VR) - Italia

Sampling denomination: The test sample is denominated “HARDfelt"]

Mounting Type: Mounting A
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Sample description

The test sample is composed of an anti-reverberation soundproofing layer named "HARDfelt", made of 100%
polyester fiber.

In next section there are the technical data of the product:(*)

COMPOSIZIONE:
= PETfelt - 100% PET

DIFFERENZE DI COLORE:

Leggere differenze di colore fra una partita e I'altra sono da considerarsi normali

RICICLABILITA:

Materiale realizzato dal riciclo di bottiglie di plastica, riciclabile nel rispetto dell'ambiente

MAMNUTENZIONE:

Usare con regolanta I'aspirapolvere a beccuccio liscio, oppure utilizzare spazzole a setole
morbide o detergenti professionali per imbottiti

HA=R OB

Figure 1_Sample technical data(*)

(*) nominal data provided by the sample manifacturer
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The mounting type is A in accordance with Annex B.2 of UNI EN ISO 354.

The test sample characteristics are listed below (*):

n°panels | anel Length Panel Width Panel Thickness
(mm) (mm) (mm)
6 1550 1020 8
2 1550 530 8

(*) nominal data provided by the sample manifacturer

M-TEC-39 eng rev.7
07/12/2018

The samples are kept for 30 days after the end of the test.

LAB N° 1416

This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
Z Lab Srl. The results reported in this document refer only to the sample and the materials to be tested.

ACCREDIA ¥

Page
30of 10



NS
zetalab Report 087-2019-CR ENG == 3l ACCREDIA
ITALIA i/R\P L'ENTE ITALIANO DI ACCREDITAMENTO
AN
Dol N LAB N° 1416

Test sample illustrations

Figure 3_ Reverberation Room Empty

Figure 4_ Reverberation Room With Sample

The test has been made as soon as the sample installation was completed.

K _ This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
M-TEC-39 eng rev.7 Z Lab Srl. The results reported in this document refer only to the sample and the materials to be tested. 4P:fg$0

07/12/2018 The samples are kept for 30 days after the end of the test.




W
*\\\\\&LI/"@

I,/'

ACCREDIA :S

L’ENTE ITALIANO DI ACCREDITAMENTO

zetalab Report 087-2019-CR ENG

ITALIA

)

W

)

N

"',//\\\\\‘\
Ml LAB N° 1416

Standards references
UNI'EN ISO 354:2003  Acoustic - Absorption measurement in reverberation room.

UNIEN ISO 11654:1998  Acoustics - acoustic absorbers for buildings - Rating of sound absorption.

Test environment description

The test structure is made of reinforced concrete, completely insulated from the floor of the laboratory with
anti-vibration supports. It is made up of a reverberating room of irregular shape and free of partition parallel to
each other.

The dimensional data are listed below:

Average reverberation room dimensions (L x W x H) 700 X 560 X 370 cm
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Figure 5_ Reverberation Room Scheme
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Test equipment and instruments
Instrument Model Serial number
Sound Level Meter Larson & Davis LD2900B 1080 CH1
Microphone GRAS 40AQ 204027
Preamplifier Larson & Davis PRM900C 1267
Calibrator Larson & Davis CAL200 3852
Omnidirectional source Bruel & Kjaer 2719 + 4292 2571776 + 14012
Termohygrometer DELTA OHM HD35EDINTV 16037651
Termohygrometer DELTA OHM HD35EDINTV 16037652
Tape Stanley 33 - 442 13/946
Environmental data during the test
Reverberation room
Volume 161.3 md
Total surface 188.5 m?
Average temperature during T 19.0+1.0°C
Average relative humidity during T+ 54.0+2.0%
Average temperature during T, 19.2+1.0°C
Average relative humidity during T» 54.6+2.0%
Sample surface 11.13 m2
Where:
- T4: Empty room reverberation time
- To: Room reverberation time with sample
M-TEC-39 eng ev.7 T o oo 1 o s cal o epodces bt it e it pemsson o Page
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Measurement method

The measurement of the sound absorption in the reverberation room is based on the principle of the difference between
the reverberation times measured in the reverberation room in the presence of the material to be tested and in the empty
reverberation room. The acoustic source, which produces pink noise, has been operated within the source room in 3
different positions, while the microphone is located in 4 different positions. Three measurements for each source-
microphone combination have been performed, for a total of 36 measurements in the empty room and 36 measurements
in the sample room. The integration time, for each measure, has been at least 10 s.

After the measurements, the reverberation time of both rooms is calculated in any frequency band by evaluating the
arithmetic average of the total number of measured reverberation times. The average reverberation time for the empty
room and for the sample room, respectively Ts and T, is expressed with two significant digits.

The sample equivalent absorption area, Aris then calculated using the formula:

Ar=A4,—A; = 55,3-V-(£—&)—4-V-(m2—m1)
where:
c1: is the sound speed in air at temperature t1, in m/s;
c2: is the sound speed in air at temperature ty, in m/s;
V: is the empty room volume, in m?3;
T1 e T2 are the reverberation times for both the rooms;

my e my; are attenuation coefficients, depending on climate rooms conditions during the test.

The acoustic absorption coefficient, as, of flat absorbers or of a set of objects is evaluated with the formula:
as = ?

where:

S: is the sample area, in m2,

According to UNI EN ISO 11654, is then possible to evaluate the practical absorption coefficient, a,;, for any octave band
“I", through arithmetic average of the three absorption coefficients for any one-third octave band in the octave band of
interest:

_ap taptags
i = —————

The mean value is calculated to the second decimal digit, rounded by 0.05 steps, and limited to api = 1.00 for rounded
average values > 1.00.

The api values are used to calculate the aw weighted acoustic absorption coefficient starting from the reference curve
which is translated at steps of 0.05 to the measured value until the sum of unfavorable deviations is less than or equal to
0.10. The aw weighted acoustic absorption coefficient is defined as the value of the reference curve transposed at 500
Hz.

If a practical acoustic absorption coefficient api exceeds the value of the referenced reference curve of 0.25 or more, add
one or more shape gauges to the aw value by bringing them back into parentheses. If the excess absorption occurs at
250 Hz, the notion L is reported, if the excess occurs at 500 Hz or 1000 Hz, the indicator M is used, and if the excess
occurs at 2000 Hz or 4000 Hz the notion H.

M-TEC-39 eng rev.7 This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
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Measured values

f[Hz] T1 [s] T2 [s] Ar [m?]
Frequency Empty roorg nr;verberation Sample roozj mrgverberation Equivalent absorption area
100 4.31 4.69 -0.50
125 4.20 3.97 0.36
160 5.72 5.30 0.36
200 6.38 6.03 0.23
250 6.15 5.85 0.21
315 5.93 5.47 0.37
400 5.55 4.79 0.75
500 5.19 4.05 1.40
630 5.46 3.90 1.90
800 5.07 3.28 2.82
1000 4.57 2.60 4.33
1250 4.37 2.32 5.27
1600 4.51 2.20 6.08
2000 4.30 2.04 6.73
2500 3.82 1.80 7.61
3150 3.16 1.63 7.71
4000 2.68 1.47 7.97
5000 2.11 1.24 8.71
M-TEG39 ong o7 Thi st oo colte.of ., 0 pageand camot o eprodicd, but il withut the witrpermiasion o Page
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Sample description: HARDfelt
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Acoustic absorption calculation in reverberation room according to UNI EN ISO 354:2003
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Mounting Type: Mounting A
Sample area: 11.13 m2
Reverberation room volume: 161.3 m3
f[Hz] s [-]
0,9
Acoustic
Frequenc absorption
quency coefficient 0,8
values /
100 -0.04 2 0,7 /,/
125 0.03 ‘g
160 0.03 £ 06
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2 04
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3 03
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Evaluation based on laboratory measurement results by means of a technical method.
Thi ists of n. 10 d b duced, but in full, without the wri ission of
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Acoustic absorption calculation in reverberation room according to UNI EN ISO 11654:1998

Sample description: HARDfelt

Mounting Type: Mounting A
Sample area: 11.13 m2
Reverberation room volume: 161.3 m3
—e— Measured values api - -+—-Reference curve
c 10
f[He] 0 [ g o9
Practical acoustic g' 0.8
Frequency al?gorpt/on 2L 0.7 _
coefficient values < &
125 0.00 & %
. N o
3.2 05
250 0.00 8 % 0.4 > )
500 0.10 §3 03 7
"'3 0,2 -
1000 0.35 @ g Ss~o
& O
2000 0.60 0.0 ® |
4000 0.75 a g8 3 8 8 8
— N <
Frequency [Hz]
STANDARD EVALUATION INDEX:
ay | 0.20 (H) Weighted acoustic sound absorption coefficient and shape indicator * L/;Vé 51\11332

Evaluation based on laboratory measurement results by means of a technical method.

* |t is strongly recommended to use this unique rating index in combination with the curve of the full acoustic absorption coefficient.

Lal;c\)ratory Manager, Ing. Antonio Scofano
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