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

Issue place and date: Cerea (VR), 11/01/2019

Committee: SITLAND Spa

Address committee: Via Ca’ Silvestre 52 - 36024 - Nanto (VI)
Sample delivery date: 24/07/2018

Sample provenance: SITLAND Spa

Sample installation date: 24/07/2018

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

Test date: 24/07/2018

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

Sampling denomination: Two-seater sofa model "CELL 128”

Mounting Type: Discrete elements
PREPARED VERIFIED APPROVED
Sabato Di Filippo Antonio Scofano Antonio Scofano
K _ This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
M lezi/gg/sggsrev'1 Z Lab Srl. The results reported in this document refer only to the sample and the materials to be tested. 1P§fg1eo

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

LAB N° 1416

The test sample is a two-seater sofa model "Cell 128"

The dimensions and materials are shown in the following figure (*)

Unit of measure: mm
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COMMERCIAL NAME OF THE SOFA: MODEL "CELL 128"
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1) Internal metal frame structure;

2) Seat panel in wood type OSB (Oriented Strand Board) composed of fir and pine thin
layers compacted with resins;

‘ 3) Legs in plastic material;
.),Jx_ B L

| 4) Steel seat support brackets;

5) Cold foamed polyurethane called "ABFLAM" thick. min 37 mm / max 50 mm;
- 6) Textile;
Plant

7-8-9) Expanded polyurethane transformed by block with different lift and density.
Variable thicknesses from 30 mm to 120 mm.

Figure 1_ Technical characteristics of the sample

(*) nominal data provided by the sample manifacturer
(**) data measured by test element sampling

M-TEC-38 eng rev.1 This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
24/03/2018 : Z Lab Srl. The results reported in this document refer only to the sample and the materials to be tested.
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Figure 2_ Two-seater sofa model "Cell 128".
(*) nominal data provided by the sample manifacturer
(**) data measured by test element sampling
M-TEC-38 eng rev.1 This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of Page
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Mounting conditions

The test specimen two-seater sofa model "Cell 128". was placed inside the reverberating room in 3 different

locations the test chamber.
The distance provided by the regulations has been maintained: 2 meters between the three positions in the
room and 1 meter from each test surface and microphone position.

The test sample characteristics are listed below (*):

Length (mm) Width (mm) Height (mm)
1560 690 1300

(*) nominal data provided by the sample manifacturer
(**) data measured by test element sampling

K _ This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
M legi/gg/ggggrevj Z Lab Srl. The results reported in this document refer only to the sample and the materials to be tested. 4Pe}g1e0
The samples are kept for 30 days after the end of the test. 0
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Test sample illustrations

Figure 3_ Reverberation Room Empty

Figure 4_ Reverberation Room with test objects

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
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The samples are kept for 30 days after the end of the test. 0




W
\\\‘\‘@"%

I,/'

—~"
zetalab Report 054-2018-CR eng jlacwRA ACCREDIA '§
ITALIA NS L'ENTE ITALIANO DI ACCREDITAMENTO
AN
EIAMEN LAB N° 1416
Standards references
| UNIEN ISO 354:2003 | Acoustic - Absorption measurement in reverberation room |

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

K _ This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of
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Test equipment and instruments
Instrument Model Serial number
Sound Level Meter LARSON DAVIS L&D 2900B 1080
Microphone GRAS 40AQ 204027
Preamplifier LARSON DAVIS L&D PRM900C 1267
Calibrator LARSON DAVIS CAL200 3852
Omnidirectional source BRUEL & KJAER 2719 + 4292 2571776 + 14012
Termohygrometer DELTA OHM HD2301.0 09020599
Temperature and humidity sensor DELTA OHM HP472AC R 09028736
Tape STANLEY POWERLOCK 33-442 13/946
Environmental data during the test
Reverberation room
Volume 161.3 m?
Total surface 188.5 m?
Average temperature during T 29+1,0°C
Average relative humidity during T+ 54 £2,0%
Average temperature during T, 28+1,0°C
Average relative humidity during T» 57+2,0%
Where:
- T1: Empty room reverberation time
- To: Room reverberation time with sample
M-TEC-38 eng rev.1 T 2 SH. The result reporied i ths dooument rfer oy 1o e sample and the materials 0 be fesed. 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, both in the source room and in the receiving
room. 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 Ty and T, is expressed with two significant digits.

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

Ar=4A,—A; = 55,3-V-(?17,2—%)—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 m3;
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.

When the test specimen comprises several identical objects, the equivalent sound absorption area Ao of an individual
object is found by dividing Ar by the number of objects, n:

Ar
Aopj = —
Where:
Ar: equivalent sound absorption area in m?;
n: number of test objects .
M-TEC-38 eng rev.1 This test report consists of n. 10 pages and cannot be reproduced, but in full, without the written permission of Page
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Measured values
f [Hz] T1 [s] T2 [s] Ar [m?]

Empty room reverberation | Sample room reverberation

Frequency time time Equivalent absorption area
100 4,30 3,59 1,18
125 483 3,45 2,13
160 5,86 442 1,43
200 6,45 4,34 1,93
250 6,47 451 1,73
315 6,02 417 1,89
400 5,45 3,86 1,93
500 5,31 3,44 2,62
630 5,32 3,24 3,09
800 5,05 3,14 3,09
1000 4,34 2,96 2,77
1250 411 2,85 2,76
1600 4,29 2,92 2,81
2000 420 2,91 2,72
2500 3,87 2,76 2,66
3150 3,39 2,50 2,70
4000 2,96 2,28 2,59
5000 2,34 1,89 2,64
M-TEC-38 eng rev. T o . The rasul reporten n hia dooumant refor oty 1 e, sample and e materal 0 bo a0, JFage

The samples are kept for 30 days after the end of the test.
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Equivalent Sound Absorption of an individual object Aobj calculation in reverberation room according to UNI EN ISO 354

Sample description: Two-seater sofa model "CELL 128”
Mounting Type: Discrete elements

Reverberation room volume: 161.3 m3
f[Hz] Aobj[m?]
Equivalent
sound
Frequency | absorption of 3,50
an individual
object values
100 118 3,00 /)
125 2,13
E / \v’\\—’
160 1,43 E 250
200 193 s /
o A
250 1,73 E 2,00 \ p= >
315 189 S /\/
o
400 1,93 8 1,50 l
Q2
500 2,62 ‘,__‘3 /
630 3,09 3 1,00
Q
800 3,09 <
1000 2,77 0,50
1250 2,76
1600 2,81 0,00
2000 272 Bl 88R335 3883383383838 RK8 8
) - = =" NN N O N O O N «+ O O
T 4 =+ N N 0N < un
2500 2,66 Frequency [Hz]
3150 2,70
4000 2,59
5000 2,64
Evaluation based on laboratory measurement results by means of a technical method.
Laboratory Manager, Ing. Antonio Scofano
Fay
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