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Barcelona, November 6 2017

SUBJECT: Report on on-site acoustic measurements for the calculation of the

acoustic insulation of one cabin model of the Sibelmed brand.

Ref. N..: 2182-17-L

1.- PURPOSE

The purpose of this document is to show our client the results obtained in the
acoustic measurements carried out on November 3 2017 by technicians Ivan Martinez

and Jordi Vida.

2.- TEST EQUIPMENT USED

In order to carry out the acoustic measurements, we used the following test

equipment:

& (01dB SOLO Integrating Sound Level Meter (s/n 11273) with a spectrum
analysis and reverb time analysis module, a MCE-212 microphone (s/n

75503) and a PRE21-S pre-amplifier.

& CESVA SC310 Integrating Sound Level Meter (s/n T221736) with a
spectrum analysis and reverb time analysis module, a C-130 (s/n 8268)

microphone and a PA-13 pre-amplifier.
& A CESVA CB-5 sound calibrator (s/n T025183).
& A RION NC-74 sound calibrator (s/n 34762370).

& A CESVA AP602 pink noise generator with equalizer (s/n T242201) and a
CESVA BP012 dodecahedron loudspeaker (s/n T244701).
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& A GEOS n? 11 SKYWATCH weather station.

All test equipment used in measurements (sound level meters) are type 1

according to IEC 651 or IEC 804.

3.- TEST PIECES

Specifically, the tests are carried out on one Sibelmed-brand cabin used for
audiometries, which is made up of self-supporting, detachable blocks. These blocks are
made up of an average-density wooden board, a layer of sound absorbing material,
and pressed polyurethane elastic and another wooden board. They are linked together
by wooden pegs with EPDM bands that allow the blocks to be assembled without using
screws. It has an aluminium-framed door with a glass panel and a door window.
Beneath the door window there is an entrance for cables and a wooden shelf. The
inside of the cabin is treated with sound-absorbing materials to control reverberation

inside. The cabin stand upon self-levelling legs. The features of the cabin is as follows:

Model S-40 B:

Outside measurements 111 x 111 x 215 cm; Inside measurements 94 x 94 x 178

cm; One door window; One door; No furnishings.

4.- METHODOLOGY OF ACOUSTIC MEASUREMENTS

The measurements have been carried out following the methodology outlined
in regulation UNE-EN ISO 11957 — On the determination of acoustic insulation

performance of cabins. In situ measurement method (1ISO 11957:1996).
The in situ measurements were carried out using loudspeakers.

The loudspeakers were placed in three, uniformly spread positions around the

cabin at a distance of at least 3 metres from each other. The distance between the
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cabin and the loudspeaker must be no less than 2 metres. The pink noise signal was
especially sampled with 6 microphone positions per loudspeaker position, for 10

seconds, at less than three metres from the loudspeaker.

Sampling within the cabin was carried out with 3 microphone positions per
loudspeaker position for 10 seconds, arrayed in a sphere with a 0,3 metre radius
whose centre is the theoretical head of the cabin operator in a sitting position if he

were inside the cabin.

Background noise measurements were carried out within the cabin. The
desired goal is for background noise to be 6 dB below, preferably 12 dB, the noise

received with the loudspeaker on in each of the third-octave bands.

In order to obtain a homogenous emission spectrum, as established in the
regulation, it is necessary to check that there were no differences greater than 6 dB
between the 125 Hz third-octave bands, 5 dB in the 250 Hz band and 4 dB in bands
with a higher frequency. Should the differences be greater than the above, the issued
signal will be equalized, outlining the equalisation carried out in section 5 of this

report.

The results obtained were then used to calculate the apparent pressure

acoustic insulation (D"p).

The results of the measurements are presented in the format specified in

regulation UNE-EN 1SO 717-1:2013.
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The measurement parameters used to determine insulation were:

- Apparent acoustic insulation, D’
' —
D P (Lp)room - (Lp)cabin

In which:

* (Lp)room is the average level of acoustic pressure, in dB, in octave third bands in

the room;

e (Lp)cabin is the average level of acoustic pressure, in dB, in octave third bands in

the cabin;

Based on the frequency insulation curve, we have calculated the acoustic
reduction index, pondering D’ ,, and the terms of adaptation to pink noise and traffic

(Cand Cy), based on regulation UNE-EN ISO 717-1:2013.

5.- RESULTS OBTAINED

Below is a table with the atmospheric conditions at the time of the

measurements:

Measurement period Temperature Relative humidity

11h-11h30 20,9 eC 50,1 % rH

Table 1.- Weather conditions

The measurements were carried out within a room with a surface of 5,4 x 6,2
metres and 2,9 metres tall. The windows and doors were closed at all times. The

industrial unit had an average reverberation time of 0,8 seconds.
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Concerning the equalisation of the issued signal, it wasn’t necessary to equalize

it, as we observed no significant differences between adjacent bands.

Below are the averaged acoustic insulation values:

Model D’p,w (c ’ ctr)

S-40B 36(-2;-7)dB

Table 2.- Obtained acoustic insulation values

In Appendix I, you will find detailed calculations of the apparent acoustic

insulation (D’,) of the cabins based on frequency.

Appendix Il contains a copy of the verification certificates for the testing
equipment used to carry out the measurements. All of the testing equipment used for

measurements was verified and calibrated by a certified ENAC laboratory.

The results obtained in the measurements are representative of the weather
conditions in which they were sampled, of the time of the day on the abovementioned

date.
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TEST REPORT

DETERMINATION OF ACOUSTIC INSULATION PERFORMANCE OF CABINS

IN SITU MEASUREMENT METHOD (I1SO 11957:1996)

CLIENT: Sibel, S.A.U. DATE OF ESSAY: 11/03/17
4 . . N
IDENTIFICATION ELEMENT: Sibelmed brand cabin model S-40 B
Outside measurements 111x111x215 cm
Inside measurements 94x94x178 cm
1 window
1 door
Cabin volume = 1,6 m3
Source room volume = 95,8 m3
‘Frequency range according to reference curve (ISO 717-1)
D'p (dB) REFERENCE CURVE ISO 717-1
60
Frequenc D'p — :
q y (octave % 50 T g PPN ...................... .................................................
f third) 2 _
Hz dB
100 £10,5 L
125 24,8 T T e I S ...................... ..... SR SO |
160 285 | ; : :
200 29,5 ¢
250 298 ¢
315 0 28,7 30 -
400 30,5
500 1324
630 34,2 ¢
800 36,1 20
1000 379 ¢
1250 (371 ¢
1600 £39,1 :
2000 39,8 ¢ 10
2500 i 43,3 ¢
3150 1459
4000 47,5
5000 49,7 0 :
6300 44,1 63 100 125 250 500 1000 2000 315040005000
8000 45,0 Frequency, f (Hz) =™
10000 45,6
N J
Value according to the standard ISO 717-1:
Insulation index according UNEENISO 717-1 D'p,,, (C,Ctr = 36 ( -2 ; -7 )dB

No corrections were made for background noise

®
Report n2 2182-17-L Sound Iab Essay executed by: Ivan Martinez

LABORATORIO DE MEDICIONES ACUSTICAS
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Appendix Il

Testing equipment calibration certificates
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ENAC

INSPECCI Numero 17/34524510-V

Ne 0C-1/162

Pagina 1de1l

INSTRUMENTO SONOMETRO INTEGRADOR-PROMEDIADOR
SOLICITANTE APLING ACUSTICA - INSONORIZACION, S.L.U.
DIRECCION ¢/ Loreto, 17, bajos, local G

08029 BARCELONA (Barcelona)

CERTIFICADO DE VERIFICACION

LGAI Technological Center, S.A.

Ronda de la Font del Carme, s/n
08193 Bellaterra

T+34 93567 2050

F +34 93 567 20 01

pplus.com

N° OAVM: 02-0V-0005

TIPO DE ACTUACION Ensayos de verificacion después de reparacion conforme a la Orden
ITC/2845/2007, disposicion transitoria primera.

IDENTIFICACION Sonémetro Micrafono
Marca 01dB 01dB
Maodelo SOLO MCE212
Nimero de serie 11273 175244
CARACTERISTICAS Tipo/Clase 2 |
METROLOGICAS Nivel de referencia 94,0 dB
Rango de medida 20,0 - 137,0 dB
Resolucion 0,1dB
FECHAS Verificacian Valido hasta
2017-05-12 2018-05-12 (s antes no hay una operacion de reparacion
que obligue a superar una verificacion después
) de reparacion o modificacion)
RESULTADO VERIFICACION FAVORABLE
PRECINTADO 2, adhesivos autodestructibles, colocados lateralmente entre carcasa
anterior y posterior
SIGNATARIO/S AUTORIZADO/S:
Respaonsable Técnico Inspector

JORDI GIL DEL RIO 15/05/2017 09:57:51
Cédigo Seguro de Verificacion (CSV): 105307294FCKU

Jordi Messeguer Morales
12/05/2017 17:05:18

Este documento ha sido firmado electrénicamente segun la Ley 59/2003 e identificado mediante un Cédigo Seguro de Verificacion (CSV).
Consulte la validez del documento en el servicio Web de verificacion http://metrosign.appluscorp.com

Este certificado se expide cumplienta los requisitos de la autoridad competente en materia de control metrolagico, v de acuerdo con las condiciones de la
acreditacién concedida por ENAC, que ha comprobado las capacidades de medida del laboratorio y su trazabilidad a patrones nacionales

Este certificado no podra ser reproducido sin permiso escrito de Applus+
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ENAC CERTIFICADO DE VERIFICACION

INSPECCION
Ne OC-1-162 Namero 17/34524512-V

Pagina 1del

LGAI Technological Center, S.A

Ronda de la Font del Carme, s/n
08193 Bellaterra

T +34 93567 20 50

F+34 935672001
metrologia@applus.com
www.applus.com

N° OAVM: 02-0V-0005

INSTRUMENTO CALIBRADOR ACUSTICO
SOLICITANTE APLING ACUSTICA - INSONORIZACION, S.L.U.
DIRECCION ¢/ Loreto, 17, bajos, local G

08029 BARCELONA (Barcelona)

TIPO DE ACTUACION Ensayos de verificacion periddica conforme a la Orden ITC/2845/2007,
- disposicion transitoria primera.

IDENTIFICACION Marca RION
Modelo NC-74
NUm. de serie 34362132
CARACTERISTICAS Tipo / clase 1
METROLOGICAS Nivel/es nominal/es 94,0 dB
Frecuencia nominal 1000 Hz
FECHAS Verificacion Vélido hasta
2017-05-12 . 2018-05-12  (siantes no hay una operacion de reparacion
gue obligue a superar una verificacion después
de reparacion o modificacion)
RESULTADO VERIFICACION FAVORABLE
PRECINTADO 1, adhesivo autodestructible, situado en tornillo interno de ensamblaje

SIGNATARIO/S AUTORIZADO/S:

Responsable Técnico Inspectar

JORDI GIL DEL RIO 15/05/2017 09:57:55
Cddigo Seguro de Verificacién (CSV): 468975830NK4W

Jordi Messeguer Morales
12/05/2017 17:05:08

Este documento ha sido firmado electrdnicamente segin la Ley 59/2003 e identificado mediante un Cédigo Seguro de Verificacion (CSV).
Consulte la validez del documento en el servicio Web de verificacion http://metrosign.appluscorp.com
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INSPECCION Numero 17/34543266-V

N 0C-1/162

Pagina 1del

LGAI Technological Center, S.A.
OAVM n® 02-0V-0005

Ronda de la Font del Carme, s/n

08193 Bellaterra

T+34 93 567 20 50

F +34 93 567 20 01
metrologia@applus.com
www.applus.com

INSTRUMENTO SONOMETRO
SOLICITANTE APLING ACUSTICA INSONORIZACION, S.L.
DIRECCION ¢/ Loreto 17 baixos Local G

08029 BARCELONA (BARCELONA)

TIPO DE ACTUACION Ensayos de verificacion periodica conforme a la Orden ITC/2845/2007,
disposicidn transitoria primera.

IDENTIFICACION
Marca
Modelo
Numero de serie

CARACTERISTICAS Tipo/Clase
METROLOGICAS Nivel de referencia

Rango de medida

 Sonémetro
CESVA
SC-310
T221736

1
94,0 dB
24,0 - 137,0 dB

Resolucion 0,1 dB
FECHAS Verificacién Valido hasta
2017-09-08 2018-09-08
RESULTADO VERIFICACION FAVORABLE
PRECINTADO 2, laterales entre carcasas

SIGNATARIO/S AUTORIZADO/S:
Hesponsable Técnico

JORDI GIL DEL RIO 08/09/2017 13:54:09
Codigo Seguro de Verificacion (CSV): 537577916SWMK

.- Inspector

Microfono Preamplificador
CESVA CESVA

€-130 PA13

8268 1181

(si antes no hay una operacion de reparacion
gque obligue a superar una verificacion después
de reparacion o modificacion)

Numeros de precinto

02-0V-0005386

Jordi Messeguer Morales
08/09/2017 12:09:13

Este documento ha sido firmado electrénicamente segun la Ley 59/2003 e identificado mediante un Cédigo Seguro de Verificacion (CSV).
Consulte la validez del documento en el servicio Web de verificacion http://metrosign.appluscorp.com

Este certificado se expide cumpliento los requisttos de la autaridad competente en materia de control metrolégice, y de acuerdo con las condiciones de la
ce

acreditacion con

Este certificado no pocra ser reproducido sin permiso escrita de Applus+
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INSTRUMENTOD CALIBRADOR ACUSTICO
SOLICITANTE APLING ACUSTICA INSONORIZACION, S.L.
DIRECCION ¢/ Loreto 17 baixos Local G

08029 BARCELONA (BARCELONA)

%C CERTIFICADO DE VERIFICACION

LGAI Technological Center, S.A.
OAVM: 02-0V-0005

Ronda de la Font del Carme, s/n
08193 Bellaterra

T +34 93 567 20 50

F +34 93 567 20 01
metrologia@applus.com
www.applus.com

TIPO DE ACTUACION Ensayos de verificacion periddica conforme a la Orden 1ITC/2845/2007,

disposicion transitoria primera.

hay una operacion de reparacion

que obligue a superar una verificacion después
de reparacion o modificacion)

IDENTIFICACION Marca CESVA
Modelo - CB-5
NuUm. de serie 25183
CARACTERISTICAS Tipo / clase i |
METROLOGICAS Nivel/es nominal/es 94,0 / 104,0 dB
Frecuencia nominal 1000 Hz
FECHAS Verificacion Valido hasta
2017-09-08 2018-09-08 (siantes no
RESULTADO VERIFICACION FAVORABLE
PRECINTADO 1, adhesivo autodestructible, situado en el

potenciémetro interno de ajuste
SIGNATARIO/S AUTORIZADO/S:

Responsable Técnico Inspector

JORDI GIL DEL RIO 08/09/2017 13:54:16

e ; Jordi Messeguer Morales
Cédigo Seguro de Verificacién (CSV): 566120024YGVD osrbloimon miplhdar

08/09/2017 12:09:01

Nidmeros de precinto

Este documento ha sido firmado electrénicamente segun la Ley 59/2003 e identificado mediante un Cédigo Seguro de Verificacion (CSV).

Consulte la yalidez del documento en el servicio Web de verificacién http://metrosign.appluscorp.com
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