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1 Task specification
The sound absorption coefficients as of a fill of cellulose with 5 cm thickness, product name In-

sulation Cellulose Wadding, with bulk density of 40 kg/m?, shall be measured in order of

POWER CELL — ISOLATION
Cellulose Wadding

3 Rue 8603 Z.I Charguia 1

Tunis — Usine: Lot: 12/ Z.1 Utique

in reverberation room according to DIN EN ISO 354. On this basis, acoustic absorption coeffi-
cients ap and aw shall be determined by rating of sound absorption according to
DIN EN ISO 11654.

2 Test object, test arrangement
Following product of a fill of cellulose was delivered by client and the test arrangement with this
product was installed in reverberation room of MFPA Leipzig:

¢ Insulation Cellulose Wadding

The test arrangement is shown in annex 3.

Date of test is revealed on the cover sheet of this report.

Test arrangement:

5cm fill of cellulose, product name Insulation Cellulose Wadding, installed with bulk den-
sity of 40 kg/m?

(disposed on the floor of reverberation room)

A planed plank consisting of wood material with a thickness of 20 mm and with a height up to
the top of test object was installed to cover the peripheral edge around of test arrangement. The
joints between planks and reverberation room floor and between planks and test object were

sealed with sealing adhesive tape.

The test arrangement corresponds to the type A according to DIN EN ISO 354, annex B.2.

Dimensions and weight per unit area of test objekt:
The weight per unit area was determined by testing institute to 2,0 kg/m?. This value corres-

ponds to a bulk density of 40 kg/m3.

Size of test object: 3,76 m (length) x 3,19 m (wide) = 12,0 m?
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3 Test method
Measurement of the sound absorption coefficient as was carried out in accordance with
e DIN EN ISO 354, Acoustics - Measurement of sound absorption in a reverberation
room, edition December 2003.
Rating of sound absorption by determining of the acoustic absorption coefficients a, and aw was
carried out in accordance with
¢ DIN EN ISO 11654, Acoustics — Sound absorbers for use in buildings — Rating of
sound absorption, edition April 1997.

Sound absorption coefficient was determined out of the reverberation times before and after in-
sertion of test object into reverberation room. A broad band noise was used as test signal. In all
frequency bands, the measurements were carried out 3 times at every combination of the 8 dif-
ferent microphone positions and 3 different loudspeaker positions. A total of 72 decay curves

were analysed.

The reverberation room has a volume of 223 m?3and a surface area of 222 m?. The oblique an-
gled reverberation room has the following average dimensions: length 6.94 m, width 6.26 m and
height 5.14 m. To increase diffusivity, curved pieces of plywood were suspended in the rever-

beration room as diffusers at irregular distances.

The climatic conditions during the measurements are also shown in annexes 1 and 2.
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4 Measuring instruments

The following measuring instruments were used.

Table 1: Used measuring instruments

measuring instrument typ serial number manufacturer
analyser Harmonie Octav 974008.7 # 5501 Sinus Messtechnik
output amplifier Nor 280 2804085 Norsonic
loudspeaker combination (Dodeca- | Nor 276 2765709 Norsonic
hedron)
Microphone M370 0300, 0309, 0317, | Microtech Gefell
0333, 0361, 0363,
0365, 0367, 0369

used analysing software: Samurai 2.0 (in combination with Notebook)

Testing laboratory has been registered as test board in the “List of test, monitoring and certifica-
tion boards in accordance with the regional building regulations” of Deutsches Institut fiir
Bautechnik DIBt under number “SAC 02”.

MFPA Leipzig is a testing laboratory accredited by DAkkS GmbH according to DIN EN ISO/
IEC 17025.
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5 Measuring results
The reverberation time with and without test specimen is as stated below.
Table 2: reverberation time

Frequenz reverberation time with test reverberation time without
f[Hz] object test object
TIs] TIs]
100 9,91 13,90
125 10,30 14,56
160 7,64 12,41
200 5,87 10,74
250 4,86 10,06
315 3,77 9,13
400 3,25 8,94
500 2,91 8,61
630 2,61 8,10
800 2,44 7,32
1000 2,30 6,48
1250 2,14 5,58
1600 1,99 4,73
2000 1,87 4,14
2500 1,68 3,31
3150 1,54 2,73
4000 1,42 2,28
5000 1,37 2,08

Determined sound absorption coefficients as in 1/3 octave bands are displayed graphically vs.
frequency in annex 1. Determined acoustic absorption coefficients o, and aw by rating of sound
absorption according to DIN EN ISO 11654 are displayed in annex 2.

The weighted acoustic absorption coefficient o with form factor according to DIN EN ISO
11654 was determined to

ow= 0,65 (H) (s. annex 2).
It is recommended to use this single number value in conjunction with the complete curve of
sound absorption coefficient.

The results of the tests exclusively relate to the items tested. This document does not replace a certificate of conformity
or suitability according to national and European building codes.

Leipzig, 11 April 2018

Digital unterschrieben
von Frau Dr.-Ing. Claudia
Fiille

Datum: 2018.05.25

_- 13:18:04 +02'00'
Dr.-Ing. C. Fulle Dipl.-Ing. V. Fenske Dipl.-Ing. M. Busch
Deputy Head of Business Division Deputy Head of Work Group Testing Engineer

Dipl.-Phys. D. Sprinz
Head of Work Group
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Sound absorption coefficient according to ISO 354:2003

Measurement of sound absorption in a reverberation room

Client: POWER CELL — ISOLATION, 3 Rue 8603 Z.I Charguia 1,Tunis — Usine: Lot: 12/ Z.| Utique

Date of test:

29 March 2018

Product: Sound absorbing fill of cellulose with 5 cm thickness, product name Insulation Cellulose Wadding, with bulk density of

40 kg/m?®

Test arrangement:

5 cm fill of cellulose, product name Insulation Cellulose Wadding, with bulk density of 40 kg/m?®

(disposed on the floor of reverberation room)

Empty reverberation room:

Reverberation room with test object:

Surface area: 12.0 m? Relative humidity: 60 % Relative humidity: 60 %
Reverberation room volume 223 m* Temperature: 16 °C Temperature: 16 °C
Barometric pressure: 99 kPa Barometric pressure: 99 kPa
frequency O
f
[HZ]
100 0,08
25 0,08
160 0,5
200 0,23 1.2
250 0,33 1|‘
315 0,47 2 1,0
400 0,59 ‘S
500 0,68 e L
o 08
630 078 8 /
C
800 0,83 2
2 o6
1000 0,85 g -
e}
@
1250 0,87 ° /
600 0,88 3 o4 74
2]
2000 0,88 /
2500 0,88 0.2 /
3150 0,85 /
4000 0,80
5000 0,75 0.0
: 125 250 500 1000 2000 4000

Frequenz, f, Hz——

Bereich Schallschutz
Hans-Weigel-Str. 2b
04319 Leipzig

PR Tel. 0341- 6582115
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Sound absorption coefficient according to ISO 11654

Measurement of sound absorption in a reverberation room

Client: POWER CELL — ISOLATION, 3 Rue 8603 Z.| Charguia 1,Tunis — Usine: Lot: 12/ Z.1 Utique Date of test: 29 March 2018

Product: Sound absorbing fill of cellulose with 5 cm thickness, product name Insulation Cellulose Wadding, with bulk density of
40 kg/m?®

Test arrangement:
5 cm fill of cellulose, product name Insulation Cellulose Wadding, with bulk density of 40 kg/m?®

(disposed on the floor of reverberation room)

Empty reverberation room: Reverberation room with test object:
Surface area: 12.0 m? Relative humidity: 60 % Relative humidity: 60 %
Reverberation room volume 223 m? Temperature: 16 °C Temperature: 16 °C
Barometric pressure: 99 kPa Barometric pressure: 99 kPa
frequency o,
f
[HZ]
125 0,10
250 0,35
500 0,70
1000 0,85
2000 0,90 1,0
4000 0,80

57

0,4 ,

N4
4

125 250 500 1000 2000 4000

Frequenz, f, Hz——

practical sound absorption coefficient, a,—

0,0

Weighted sound absorption coefficient according to ISO 11654
a, = 0,65 (H)

Bereich Schallschutz
Hans-Weigel-Str. 2b
04319 Leipzig

P el 0341- 6582115
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Picture A.3.1: test arrangement in reverberation room




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2018-05-25T13:18:04+0200
	Frau Dr.-Ing. Claudia Fülle




