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SAMPLE/S DESCRIPTION

Reference
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2023AU0758

1

Rev.1 This revision cancels and replaces the previous

2/9



2023AU0758

RESULTS
VOICE LEVEL REDUCTION MEASUREMENT

Standard
ISO 23351-1:2020

Measurement date
08/11/2023

Material tested
2023AU0758-S01

Instrument used

Bruel and Kjaer sound level meter type 2270. SN:3011089

Bruel & Kjaer micro 2" type 4189. SN:3180898

Bruel & Kjaer preamplifier SN 28138

Bruel & Kjaer micro ¥2” type 4231. SN:3019977

Bruel & Kjaer dodecahedron source OmniPower 4296. SN:2498653.
Bruel & Kjaer Stage amplifier 2716. SN:2551039.

Aim of the test

This study was carried out in the reverberation chamber of the Escuela Politecnica Superior de Gandia of the Universitat
Politecnica de Valencia.

The main aim of the study was to measure using the ISO 23351-1:2020 Standard.

Acoustics — Measurement of speech level reduction of furniture ensembles and enclosures — Part 1:

Laboratory method.

The standard stipulates a laboratory method to facilitate the comparison of furniture and enclosure units with respect
to their ability to reduce the speech level of the occupant speaking inside the product.

In this method, the sound strength level is measured in two scenarios:

1) without the product and

2) with the product.

During scenario 1), the test signal is reproduced by the sound source in an empty reverberation chamber without the
product.

During scenario 2), the test signal is reproduced by the sound source inside the product in the position of the occupant.
Level reduction is the difference in the measured sound strength levels in the two scenarios in octave frequency bands
from 125 Hz to 8 000 Hz.

Speech level reduction is a single number that expresses the corresponding reduction in the A-weighted sound strength
level of standard speech over the entire frequency range from 125 Hz to 8 000 Hz.

The method is applicable for complete furniture assemblies or enclosures which form a unit for the use of one or more
occupants, and which are also used to provide greater speech privacy.
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Procedure
This test was carried out in the reverberation chamber of the Escuela Politécnica Superior de Gandia (EPSG) of the
Universitat Politécnica de Valencia on 8 November 2023.
The environmental conditions were normal with no sudden changes in temperature or humidity.
The tests with an empty chamber showed a temperature of 21.3° C and 50.6% relative humidity and the tests with the
two configurations showed a temperature of 22.8° C and 45.1% relative humidity.
Figures 1 and 2 show details of the reverberation chamber set up with only the source and inside the booth.
The test took place inside the reverberation chamber and two sound strength level measurements were taken, one
without the booth and one with the booth.
The sound strength level of the sound source Lw.p.1 with the booth and Lw.p,2 without the booth was measured, and the
level reduction of both Di was obtained.
Using the above values, the reduction in speech level (Ds,a) was calculated.

Figure 1: Reverberant chamber assembly with source only

Figure 2: Assembly with booth configuration 1
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Sound strength measurement
The sound strength measurements are shown below in WITHOUT-BOOTH and WITH-BOOTH
The determination of sound strength was carried out according to standard UNE-EN 1SO 3741:2011. Acoustics.
Determination of the sound strength levels and sound energy levels of noise sources from sound pressure.
Laboratory methods in reverberation chambers. (ISO 3741:2010).
The following table shows the sound strength level results according to UNE-EN ISO 3741:2011 without cabin and with
booth, for CONFIGURATION 1: 2023AU0758-S01

LW (dB)

fH) | without oW (%)
booth
100 95.1 68.6
125 98.3 716
160 102.5 84.6
200 1045 82.8
250 105.6 85.3
315 106.6 81.1
400 106.2 78.3
500 105.3 71.3
630 104.6 66.7
800 104.4 63.0
1000 103.8 60.5
1250 102.1 57.7
1600 103.9 61.1
2000 103.4 60.6
2500 103.2 59.3
3150 102.2 56.2
4000 101.2 53.4
5000 98.6 50.1
6300 99.0 50.4
8000 97.8 48.3
10000 91.1 39.6

Sound strength levels (dB) for CONFIGURATION 1: 2023AU0758

>>>
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Results

2023AU0758

The following table shows the calculations according to APPENDIX A of ISO 23351-1:2020 for CONFIGURATION 1:

2023AU0758-S01

1/1 octave frequency
band Unweighted values | Dj | Unweighted values | Ai A-weigthed values
Lw,p,1,i Lw,p,2i Lw,s,1,i Lw;sza,i Lw,s5,1,i Lw,s,az;
Hz (dB) (dB) dB (dB) (dB) dB (dB) (dB)
19, -
125 104,4 84,9 5 80,9 41,4 16,1 44.8 25,3
22,
250 110,4 88,2 2 65,3 43,1 -2,6 56,7 34,5
30,
500 110,2 79,3 9 £9,0 38,1 -3,2 B65,8 349
42,
1000 108,3 65,7 6 63,0 20,4 0,0 63,0 20,4
43,
2000 108,2 65,2 1 55,8 12,7 1,2 57,0 139
47,
4000 105,7 58,7 0 49,8 2,8 1,0 50,8 3,8
49,
8000 101,8 52,7 1 445 4.6 -1,1 43,4 -5,7
Calculations according to 1ISO 23351-1:2020
The overall results are as follows:
Lw,p,1 (dB) 116,3
L (dB) 90,3 l D (dB) 26,1 |
Lw,s,1 (dB) 71,8
Lwsz (dB) 46,1 l Ds (dB) 25,7 |
Lw,s,4.1 (dB) 68,4
L.z (dB) 38,0 I Ds » (dB) 30,4 CLASS A

The sound strength level of the source without booth Lw,p,1 was 116.3 dB while with booth it was 90.3 dB, giving a
booth D reduction level of 26.1 dB. The standardised speech strength level without booth was Lw,s,1 and with booth
Lw,s,2 was 71.8 dB and 46.1 dB respectively, giving a standardised speech reduction Ds of 25.7 dB. The A-weighted

speech strength level without booth Lw,sa,1 and with booth Lw,sa2 is 68.4 dB and 38.0 dB giving a speech level
reduction Dsa of 30.4 dB.
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*« CONFIGURATION 1: 2023AU0758-S01, the summary of which is:

2023AU0758

125 19,5
250 22,2
500 30,9
1000 42 6
2000 431
4000 47.0
8000 491
Ds,a 30,4
CLASE/CLASS A

>>>
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2023AU0758

APPENDIX 1. DATA SHEETS ACCORDING TO ISO STANDARD SO 23351-1: 2020

Solicitante: ACTIU
Muestra Ensayada: QY100-ACUS Fecha ensayo: 08/11/2023
Fecha Informe: 10/11/2023

Calculos acordes a norma / Calculations according to norm

60,0
Frecuencia Nivel de reduccién de habla
Frequency Speech level reduction 50,0
(Hz) D (dB) 10,0
125 19,5 =
250 222 T 30,0
500 30,9 (a]
1000 42,6 20,0
2000 43,1
4000 47.0 10,0
8000 49 1
0,0
Dsa 30.4 125 250 500 1000 2000 4000 8000
CLASE/CLASS A f(Hz)
f 1/1 banda de frecuencias de octava / 1/1- octave frequency band (Hz)
D nivel de reduceion / level reduccion (dB)
Dsa Nivel de reduccion del habla / speech level reduction (dB)

1
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Ana Alarcon
Head of Automotive & Transports Division

Firmado
digitalmente por
ANA MARIA|
ALARCON|CATALA
Fecha: 2023.12.21
10:07:56 +01'00'

LIABILITY CLAUSES

1.- AITEX is liable only for the results of the methods of analysis used, as expressed in the report and referring exclusively to the materials or samples indicated in the
same which are in its possession, the professional and legal liability of the Centre being limited to these. Unless otherwise stated, the samples were freely chosen and
sent by the applicant.

2.- AITEX shall not be liable in any case of misuse of the test materials nor for undue interpretation or use of this document. AITEX laboratories do not carry out
sampling.

3.- The Offer and / or Order to which the applicant gives approval through signature and seal, constitutes the Legally Executable Agreement in which AITEX is
responsible for safeguarding and guaranteeing the absolute confidentiality of the management of all the information obtained or created during the performance of the
contracted activities.

4.- In the eventuality of discrepancies between reports, a check to settle the same will be carried out in the head offices of AITEX. Also, the applicants undertake to
notify AITEX of any complaint received by them as a result of the report, exempting this Centre from all liability if such is not done, the periods of conservation of the
samples being taken into account.

5.- AITEX will provide at the request of the person concerned, the treatment of complaints procedure. In the event that you want to make it, direct it to: calidad @aitex.es.
6.- AITEX is not responsible for the information provided by customers, which is reflected in the Report, and may affect the validity of the results.

7.- AITEX is not responsible for an inadequate state of the sample received that could compromise the validity of the results, expressing such circumstance, in the test
reports.

8.- AITEX may include in its reports, analyses, results, etc., any other evaluation which it considers necessary, even when it has not been specifically requested.

9.- When a Declaration of Conformity is requested, if not indicated otherwise, the decision rule according to ILAC-G8: 2009 will be applied with a security zone of 1U
and a Probability of False Acceptance <2.5%.

10.- The uncertainties of tests, which are made explicit in the Results Report, have been estimated for a k = 2 (95% probability of coverage). If not informed, they are
available to the client in AITEX.

11. - The original materials and rests of samples, not subject to test, will be retained in AITEX during the twelve months following the issuance of the report, so that
any check or claim which, in his case, wanted to make the applicant, should be exercised within the period indicated.

12.- This report may only be sent or delivered by hand to the applicant or to a person duly authorised by the same.

13.- The results of the tests and the statement of compliance with the specification in this report refer only to the test sample as it has been analyzed / tested and not
the sample / item which has taken the test sample.

14.- The client must attend at all times, to the dates of the realization of the tests.

15.- According to Resolution EA (33) 31, the test reports must include the unique identification of the sample, and any brand or label of the manufacturer may be
added. It is not allowed to re-issue test reports of untested sample names (references), they can only be re-issued for error correction or inclusion of omitted data that
were already available at the time of the test. The laboratory can not assume responsibility for declaring that the product with the new trade name / trademark is strictly
identical to the one originally tested; This responsibility belongs to the client.

16.- This report may not be partially reproduced without the written approval of the issuing laboratory.

17.- The tests have been carried out at the Alcoy plant with the address described on the first page of the report, unless another location is indicated in the results
sheet of the specific test.
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