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Report No.: LEI20013171B 
Supplementary  

Date Received: 24/01/20 Date Tested: 30/01/20 1st Date Issued: 31/01/20 
Supplementary Issued: 
03/08/20 

  
Company Name & Address: DELIUS GMBH & CO. KG 

GOLDSTRAßE 16-18 
DE-33602 BIELEFELD 
GERMANY 

  
Contact Name: P. BAUMH� FNER 
  
 
Sample Details  
Reference No.: Not stated 
Order No.: 730 
Style No.: Not stated 
Batch No.: Not stated 
Quality: Ecoline Two Dimout 
Colour: Not stated 
Supplier: Delius GmbH & Co. KG 
End Use: Drapes and curtains  
Quoted Fibre Composition: 100% PES FR 
Retailer: Not stated 
Buying Division: Not stated 
Sample Description: Blue and black coloured woven fabric 

 
 

 

Test Method Pre Treatment Flammability Performance 
Requirement Result 

BS 5867: Part 2: 2008 
12 Cycles of BS EN ISO 10528 

(Reduced Washing Procedure) @ 40°C 
and then line dried. 

Type B PASS 

Note: In accordance with clause 7 of BS 5867: Part 2: 2008 a fabric for which compliance with the requirements of this standard is claimed shall 
be supplied with the following information, the manufacturer’s name, trademark or other identifying mark, the statement ‘Flammability complies 
with the requirements of BS 5867: Part 2 Type B’ and instructions on any special precautions to be taken concerning care (including cleansing) of 
the product, preferably using an appropriate care labelling symbol in accordance with BS EN ISO 3758 and taking account of the durability 
procedure used in this test. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
…………………………….. 

 
………………………… 

 
…………………………. 

 
……………………………..

STEVEN OWEN  ANDREW HALLETT CAROLE SPOWART GREGORY JAMES 
(Technical & Operational 

Excellence Manager) 
(Flammability Team Leader) (Flammability Technician) (Flammability Technician) 
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Test Specification 
Test Method: BS 5867: Part 2: 2008 Type B using BS EN ISO 15025:2002 

(With the modifications from clause 6.3.2 of BS 5867: Part 2: 2008). 
Ignition Source: 25mm horizontal reach Propane gas flame 
Ignition Type:  Surface  
Flame Application Time: 15±1 seconds 
Sample Size:  200 x 160mm 
Side Tested: Face  

 
 
Pre-treatment / Durability Procedure 

12 Cycles of BS EN ISO 10528 (Reduced Washing Procedure) @ 40°C and then line dried. 

 
 
Conditioning 
Prior to Testing: At least 24 hours in an atmosphere having a temperature of 20±2°C. and a relative humidity 

of 60±5%  
At Time of Testing:                Temperature between 15°C & 30°C. Relative humidity between 20% & 65% 

 
 
Test Results 
Report of tests carried out in accordance with BS EN ISO 15025:2002.  The results may not apply to situations where there is 
restricted air supply or prolonged exposure to large sources of intense heat as in a conflagration. 
 
Test before pre-treatment 

Sample No./ 
Direction 

Duration of 
flaming 
(Secs) 

Duration of 
afterglow 

(Secs) 

Flaming 
debris 

Flame to edge Hole to edge Maximum damaged length 
(mm) 

Horizontal Vertical 

1. Length ­­­­  0.0 0.0 No No No 22 84 
2. Length ̄̄̄̄  0.0 0.0 No No No 24 65 
3. Length ­­­­  0.0 0.0 No No No 22 73 
4. Width ®®®®  0.0 0.0 No No No 21 65 
5. Width ¬¬¬¬  0.0 0.0 No No No 20 87 
6. Width ®®®®  0.0 0.0 No No No 19 70 

Test after pre-treatment 
Sample No./ 

Direction 
Duration of 

flaming 
(Secs) 

Duration of 
afterglow 

(Secs) 

Flaming 
debris 

Flame to edge Hole to edge Maximum damaged length 
(mm) 

Horizontal Vertical 

1. Length ­­­­  0.0 0.0 No No No 19 58 
2. Length ̄̄̄̄  0.0 0.0 No No No 21 57 
3. Length ­­­­  0.0 0.0 No No No 19 60 
4. Width ®®®®  0.0 0.0 No No No 21 70 
5. Width ¬¬¬¬  0.0 0.0 No No No 22 68 
6. Width ®®®®  0.0 0.0 No No No 21 58 

 
Conclusions 
When tested before and after the durability procedure detailed above the sample meets the flammability performance 
requirements of BS 5867: Part 2: 2008 Type B. PASS. 
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Revisions To Test Report: 
 
Sample Details Original Detail(s) Revised Detail(s) 
Quality: Recycling Dimout Ecoline Two Dimout 
 
 
 
 
This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 
course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to 
the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or representations 
either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis 
and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in the event of our 
gross negligence or willful misconduct. 
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Report No.: LEI20013171A 
Supplementary 

Date Received: 24/01/20        Date Tested: 30/01/20 1st Date Issued: 31/01/20 
Supplementary Issued: 
03/08/20 
 

  
Company Name & Address: DELIUS GMBH & CO. KG 

GOLDSTRAßE 16-18 
33602 BIELEFELD 
GERMANY 

  
Contact Name: P. BAUMH� FNER 
  
 
Sample Details  
Reference No.: Not stated 
Order No.: 730 
Style No.: Not stated 
Batch No.: Not stated 
Quality: Ecoline Two Dimout 
Colour: Not stated 
Supplier: Delius GmbH & Co. KG 
End Use: Drapes and curtains  
Quoted Fibre Composition: 100% PES FR 
Retailer: Not stated 
Buying Division: Not stated 
Sample Description: Blue and black coloured woven fabric 

 
 

Test Method Pre Treatment Performance Requirement Result 

IMO FTP Code (2010) 
Annex 1, Part 7: Test for 

Vertically Orientated Support 
Textiles and Films 

None – The scope states that “fabrics 
which are not inherently flame 
resistant should be exposed to 

cleaning or exposure procedures” 

IMO FTP Code (2010) 
Annex 1, Part 7, Clause 3 PASS 

Note: The fabric supplied was tested with no pre-treatments at the request of the customer. 
Please note: The testing was carried out in the ISO 6941 environment 

 
 
 
 
 
 
 
 
 
 
 
 

 
…………………………….. 

 
………………………… 

 
…………………………. 

 
……………………………..

STEVEN OWEN  ANDREW HALLETT CAROLE SPOWART GREGORY JAMES 
(Technical & Operational 

Excellence Manager) 
(Flammability Team Leader) (Flammability 

Administrator) 
(Flammability Technician) 
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Additional Information (Annex) 
Name and Address of the Sponsor: Not Stated 
Name and Address of the 
Manufacturer/Supplier (If known): 

Delius GmbH 

Type of Furniture: Not Stated 
Fabric Details – Weave/Density/Yarn 
count/thickness(mm)/mass(g/m²) Colour & 
Tone: 

Not Stated 

Fire Retardant Treatment: No  
  

 
Test Specification 
Test Method: IMO FTP Code (2010) Annex 1, Part 7 
Ignition Source: 40mm high Propane gas flame 
Ignition Type:  Face ignition (as determined by the pre-test)  
Flame Application Time: 15 seconds (as determined by the pre-test) 
Sample Size:  220 x 170mm 
Side Tested: Face 

 
 
Pre-treatment / Durability Procedure 

None – At the request of the customer. 

 
 
Conditioning 

Prior to Testing: At least 24 hours in an atmosphere having a temperature of 20±5°C. and a relative humidity of 65±5%  

At Time of Testing:                Temperature between 15°C & 30°C. Relative humidity between 20% & 65% 

 
 
Test Results 
Report of tests carried out in accordance IMO FTP Code (2010) Annex 1, Part 7. 
"The test results relate to the behaviour of the test specimens of a product under the particular conditions of the test; they are not intended to be the 
sole criterion for assessing the potential fire hazard of the product in use." 
 

Sample No./ 
Direction 

 

Duration of 
flaming 
(Secs) 

Duration of 
afterglow 

(Secs) 

Flaming 
debris 

Flame to 
edge 

Hole to edge Maximum damaged length (mm) Average Damage 
Length (mm) 

 Horizontal Vertical 

1. Length ­­­­  0.0 0.0 No No No 19 54 

64.8 
2. Length ̄̄̄̄  0.0 0.0 No No No 18 60 
3. Length ­­­­  0.0 0.0 No No No 21 70 
4. Length ̄̄̄̄  0.0 0.0 No No No 20 70 
5. Length ­­­­  0.0 0.0 No No No 22 70 
6. Width ®®®®  0.0 0.0 No No No 22 73 

63.8 
7. Width ¬¬¬¬  0.0 0.0 No No No 22 75 
8. Width ®®®®  0.0 0.0 No No No 19 58 
9. Width ¬¬¬¬  0.0 0.0 No No No 22 55 
10. Width ®®®®  0.0 0.0 No No No 20 58 

 
 
 
Revisions To Test Report: 
 
Sample Details Original Detail(s) Revised Detail(s) 
Quality: Recycling Dimout Ecoline Two Dimout 
 
 
This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 
course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to 
the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or representations 
either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis 
and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in the event of our 
gross negligence or willful misconduct. 

















 

OUR LETTERS AND REPORTS ARE FOR THE EXCLUSIVE USE OF THE CLIENT TO WHOM THEY ARE ADDRESSED. ANY COMMUNICATION TO OTHERS OR THE USE OF OUR COMPANY NAME MUST RECEIVE PRIOR 
APPROVAL. OUR TEST RESULTS APPLY ONLY TO THE SAMPLE TESTED AND ARE NOT NECESSARILY INDICATIVE OF THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. SAMPLES NOT DESTROYED 
IN TESTING ARE RETAINED A MAXIMUM OF THIRTY DAYS. THE LETTERS, REPORTS OR NAME OF DIVERSIFIED TESTING LABORATORIES, INC. MAY NOT BE USED IN ADVERTISING TO THE GENERAL PUBLIC. 

November 19, 2020 

Ms. Angelika Schmidt-Koch 
DELIUS GMBH & CO. KG 
�*�R�O�G�V�W�U�D���H���������± 18  
33602 Bielefeld 
Germany 

Reference: Laboratory Test Report 
  Lab Identification No. 43459 
  Invoice No. 74691 

Dear Ms. Schmidt-Koch: 

One (1) sample, identified as Article Ecoline Two Di mout , was received and tested in accordance with the National Fire 
Protection Association No. 701, "Standard Methods of Fire Tests for Flame Propagation of Textiles and Films, 2019 Edition, 
(Test 1)". The results are as follows: 

Test Results 

Specimen Number  Residual Flame  Weight Loss  
 (seconds) (percent) 

1 0.0 14.70 

2 0.0 12.64 

3 0.0 12.85 

4 0.0 14.51 

5 0.0 16.64 

6 0.0 15.61 

7  0.0 12.72 

8 0.0 14.21 

9 0.0 14.75 

10 0.0 14.84 

AVG 0.0 14.35 

The sample submitted meets the minimum requirements of the above standard. The average percent weight loss cannot 
exceed 40% and the weight loss of individual specimens cannot exceed mean value plus three standard deviations. The 
average residual flame cannot exceed 2.0 seconds. 

If there are any questions or when we can be of further assistance, please let us know. 

Sincerely, 

 
Brian S. Dement 

BSD/mr 



 

   
 
 
 
 
 
Müller-BBM GmbH 
Robert-Koch-Str. 11 
82152 Planegg bei München 
 
Telefon +49(89)85602 0 
Telefax +49(89)85602 111 
 
www.MuellerBBM.de  
 
M. Eng. Philipp Meistring 
Telefon +49(89)85602 228 
Philipp.Meistring@mbbm.com 
 
01. Oktober 2020   
M76176/46 Version 1 MSG/STEG 

 

 

 

Müller-BBM GmbH 
HRB München 86143 
USt-ldNr. DE812167190 
 
Geschäftsführer: 
Joachim Bittner, Walter Grotz, 
Dr. Carl-Christian Hantschk,  
Dr. Alexander Ropertz,  
Stefan Schierer, Elmar Schröder 
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Firma Delius GmbH & Co KG, 
Vorhangstoff  

Ecoline Two Dimout 

Prüfung der Schallabsorption im 
Hallraum nach DIN EN ISO 354 

Prüfbericht Nr. M76176/46 

 

 

 

 

 

 

Auftraggeber: Delius GmbH & Co KG 
Goldstraße 16 – 18 
33602 Bielefeld 
Deutschland 

Bearbeitet von: M. Eng. Philipp Meistring 

Berichtsdatum: 01. Oktober 2020 

Lieferdatum der Prüfobjekte: 15. September 2020 

Prüfdatum: 22. September 2020 

Berichtsumfang: Insgesamt 12 Seiten, davon  
6 Seiten Textteil, 
1 Seite   Anhang A,  
1 Seite   Anhang B und 
4 Seiten Anhang C. 
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1 Aufgabenstellung 

Im Auftrag der Firma Delius GmbH & Co KG, 33602 Bielefeld, Deutschland, war die 
Schallabsorption des Vorhangstoffes vom Typ Ecoline Two Dimout gerafft hängend 
mit 100 % Zugabe nach DIN EN ISO 354 [1] im Hallraum zu bestimmen. Die Prüfung 
wurde für eine Anordnung mit einem Wandabstand von 100 mm durchgeführt. 

 

2 Grundlagen 

Diesem Prüfbericht liegen folgende Unterlagen zugrunde: 

[1] DIN EN ISO 354: Akustik – Messung der Schallabsorption in Hallräumen. 
Dezember 2003 

[2] DIN EN ISO 11654: Akustik – Schallabsorber für die Anwendung in Gebäuden –
Bewertung der Schallabsorption. Juli 1997 

[3] ASTM C 423-17: Standard Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method. Revision: 
February 2017 

[4] ISO 9613-1: Acoustics – Attenuation of sound during propagation outdoors – 
Part 1: calculation of the absorption of sound by the atmosphere. June 1993 

[5] E DIN EN ISO 12999-2 (Normentwurf): Akustik - Bestimmung und Anwendung 
der Messunsicherheiten in der Bauakustik - Teil 2: Schalldämpfung. 2019-08. 
Deutsche Fassung prEN ISO 12999-2:2019. 

[6] DIN EN ISO 9053-1: Akustik – Bestimmung des Strömungswiderstandes, 
Teil 1: Verfahren mit statischer Luftströmung (ISO 9053-1:2018); 
Deutsche Fassung EN ISO 9053-1:2018. März 2019 

[7] DIN EN ISO 5084: Textilien – Bestimmung der Dicke von Textilien und textilen 
Erzeugnissen (ISO 5084:1996); Deutsche Fassung EN ISO 5084:1996. 1996-10 
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3 Prüfobjekt und Prüfaufbau 

3.1 Prüfobjekt 

Der geprüfte Vorhangstoff wird vom Auftraggeber wie folgt beschrieben: 

- Bezeichnung: Ecoline Two Dimout, Artikel Nr. 43728, Farbe 3550 

- Material: 28 % Recycle Polyester FR / 72 % Polyester FR 

 
Durch die Prüfstelle wurden anhand einer DIN A4-Probe aus dem Prüfmaterial 
folgende Parameter ermittelt: 

- Dicke gemäß DIN EN ISO 5084 [7] 
(3 Messpunkte, Druck 1,00 kPa, Druckstempel 2000 mm²): t = 1,06 mm 

- flächenbezogene Masse: m'' = 419 g/m² 

- spezifischer Strömungswiderstand 
gemäß DIN EN ISO 9053-1 [5]: Rs = 1081 Pa � ̃s/m 

 
Vom Auftraggeber wurde ein werkseitig fertig konfektionierter Vorhang mit Raffung 
geliefert: 

- Breite: 3500 mm (Zugabe 100 % - Bahnbreite 7000 mm) 

- Höhe: 2930 mm 

- Konfektionierung: unten 100 mm Saum (darin eingelegt Bleiband 50 g/m), 
  seitlich 20 mm Saum,  
  oben 50 mm Universalkräuselband 

 

3.2 Prüfaufbau 

Der Einbau des Prüfobjektes im Hallraum erfolgte am Messtag durch Mitarbeiter der 
Prüfstelle. Die Prüfanordnung lässt sich wie folgt beschreiben: 

- in Anlehnung an Montagetyp G-100 nach DIN EN ISO 354 [1] 

- Anordnung gerafft hängend, 100 % Stoffzugabe 

- Befestigung direkt unter der Hallraumdecke an einer Deckenschiene 
(h = 60 mm), Abstand zur Rückwand 100 mm 

- Prüfung ohne Umfassungsrahmen 

- Abmessungen der Prüffläche (ab Unterkante Deckenschiene) 
B x H = 3,50 m x 2,87 m = 10,05 m² 

Weitere Angaben zum Prüfaufbau sind im Prüfzeugnis in Anhang A und in den 
Bildern in Anhang B dargestellt. 
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4 Prüfverfahren 

Die Messungen wurden nach DIN EN ISO 354 [1] durchgeführt. 

Das Prüfverfahren, der Prüfstand und die verwendeten Prüfmittel sind in Anhang C 
beschrieben. 

 

5 Auswertung 

Es wurde der Schallabsorptionsgrad �.S in Terzen zwischen 100 Hz und 5000 Hz 
gemäß DIN EN ISO 354 [1] bestimmt.  

Zusätzlich wurden nach DIN EN ISO 11654 [2] folgende Kennwerte ermittelt: 

- Praktischer Schallabsorptionsgrad �.p in Oktavbändern 

- Bewerteter Schallabsorptionsgrad �.w als Einzahlangabe: 

Der bewertete Schallabsorptionsgrad �.w wird aus den praktischen Schallabsorp-
tionsgraden �.p in den Oktavbändern zwischen 250 Hz und 4000 Hz ermittelt. 

 
Nach der ASTM C 423-17 [3] wurden folgende Kennwerte ermittelt: 

- Noise reduction coefficient NRC als Einzahlangabe:  

Arithmetischer Mittelwert der Schallabsorptionsgrade in den vier Terzbändern 
250 Hz, 500 Hz, 1000 Hz und 2000 Hz; Mittelwert auf 0,05 gerundet. 

- Sound absorption average SAA als Einzahlangabe:  

Arithmetischer Mittelwert der Schallabsorptionsgrade in den zwölf Terzbändern 
zwischen 200 Hz und 2500 Hz; Mittelwert auf 0,01 gerundet. 

 

6 Messergebnisse 

Die Schallabsorptionsgrade �.S in Terzbändern, die praktischen Schallabsorptions-
grade �.p in Oktavbändern sowie die Einzahlangaben (�.w, NRC und SAA) sind dem 
Prüfzeugnis in Anhang A zu entnehmen. 

Angaben zur Messunsicherheit sind in Anhang C enthalten. Bei der Zuordnung der 
Absorptionsgruppe wurde entsprechend DIN EN ISO 11654 [2] die Messunsicherheit 
nicht berücksichtigt.  
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7 Anmerkungen 

Die ermittelten Prüfergebnisse beziehen sich ausschließlich auf die untersuchten 
Gegenstände und beschriebenen Zustände. 

 

 

M. Eng. Philipp Meistring 
(Projektverantwortlicher) 

 
Dieser Prüfbericht darf nur in seiner Gesamtheit, einschließlich aller Anlagen, ver-
vielfältigt, gezeigt oder veröffentlicht werden. Die Veröffentlichung von Auszügen 
bedarf der schriftlichen Genehmigung durch Müller-BBM.  

 

 



   
  

Schallabsorptionsgrad nach ISO 354
Messung der Schallabsorption in Hallräumen

Auftraggeber: Delius GmbH & Co. KG, Goldstraße 16 - 18, 33602 Bielefeld, Deutschland
Prüfgegenstand: Vorhangstoff Ecoline Two Dimout,

Wandabstand 100 mm, gerafft 100% Zugabe

Vorhangstoff:
Angaben des Auftraggebers
�‚ Bezeichnung Ecoline Two Dimout, Artikel Nr. 43728, Farbe 3550
�‚ Material 28 % Recycle Polyester FR / 72 % Polyester FR
Angaben der Prüfstelle
�‚ flächenbezogene Masse m" = 419 g/m²
�‚ Strömungswiderstand Rs = 1081 Pa s/m

�‚ Dicke t = 1,06 mm

Prüfanordnung:
�‚ Anordnung des Vorhangs in Anlehnung an Montagetyp G-100 nach DIN EN ISO 354
�‚ gerafft hängend vor der Hallraumwand
�‚ aufgehängt an 60 mm hoher Deckenschiene an der Hallraumdecke, Abstand zur Rückwand 100 mm
�‚ Aufbau ohne Umfassungrahmen
�‚ konfektioniert als Fertigvorhang 2930 mm x 3500 mm (100 % Zugabe; Bahnbreite 7000 mm),
  mit 50 mm Universalband gekräuselt, seitlicher Saum 2 cm, unterer Saum 10 cm mit 
  eingelegtem Bleiband 50g
�‚ Prüffläche B x H = 3,50 m x 2,87 m (ab Unterkante Deckenschiene)

Frequenz f / Hz
125 250 500 1000 2000 4000

S
ch

al
la

bs
or

pt
io

ns
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 �.

S

0,0

0,2

0,4

0,6

0,8

1,0

1,2
Schallabsorptionsgrad 

Frequenz
 

[Hz]

�.S
Terz

�.p
Oktave

100 0,08
125 0,12 0,15
160 0,21
200 0,36
250 0,53 0,55
315 0,76
400 0,95
500 0,97 1,00
630 1,05
800 1,03

1000 0,99 1,00
1250 1,02
1600 1,00
2000 1,02 1,00
2500 0,99
3150 1,00
4000 0,99 1,00
5000 1,00

Absorptionsfläche kleiner als 1,0 m²
�.S Schallabsorptionsgrad nach ISO 354
�.p Praktischer Schallabsorptionsgrad nach ISO 11654

�� [°C] r. h. [%] B [kPa]

Ohne Probe 22,9 57,2 94,9

Mit Probe 23,1 57,1 94,6

Prüfdatum: 22.09.2020
Prüffläche: 10,05 m²
Volumen: 199,60 m³
Raum: E

Bewertung nach ISO 11654:
Bewerteter Schallabsorptionsgrad

 �.w = 0,85 (H)
Schallabsorberklasse: B

Bewertung nach ASTM C423:
Noise Reduction Coefficient NRC = 0,90

 
Sound Absorption Average SAA = 0,89

MÜLLER-BBM Planegg, 01.10.2020
Prüfbericht Nr. M76 176/46

Anhang A
Seite 1

Bau4(v1,11,100,0)  -  R:\BAU\Pruefst\Bau4Data\76\76176\2020-09-22\76176_2020-09-22_2.mb4: 02.10.2020 
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Vorhangstoff Ecoline Two Dimout , Firma Delius GmbH & Co KG 
 

 

Abbildung B.1.  Prüfobjekt im Hallraum: Frontalansicht. 

 

Abbildung B.2.  Prüfobjekt im Hallraum: Schrägansicht. 
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Angaben zum Prüfverfahren zur Er mittlung der Schallabsorption 
im Hallraum  
 

1 Messgröße 

Es wurde der Schallabsorptionsgrad �D des Prüfobjekts bestimmt. Hierzu wurde die 
mittlere Nachhallzeit im Hallraum ohne und mit Prüfobjekt ermittelt. Die Berechnung 
des Schallabsorptionsgrads erfolgte nach folgender Gleichung: 

  
S
AT

S � �.  

  )(4
11

3,55 12
1122

mmV
TcTc

VAT �����¸�¸
�¹

�·
�¨�¨
�©

�§
���  

Dabei sind: 

�.S Schallabsorptionsgrad 

AT Äquivalente Schallabsorptionsfläche des Prüfobjekts in m2 

S die vom Prüfobjekt überdeckte Fläche in m2 

V Hallraumvolumen in m3 

c1 Schallgeschwindigkeit in Luft im Hallraum ohne Prüfobjekt in m/s 

c2 Schallgeschwindigkeit in Luft im Hallraum mit Prüfobjekt in m/s 

T1 Nachhallzeit im Hallraum ohne Prüfobjekt in s 

T2 Nachhallzeit im Hallraum mit Prüfobjekt in s 

m1 Luftabsorptionskoeffizient im Hallraum ohne Prüfobjekt in m-1 

m2 Luftabsorptionskoeffizient im Hallraum mit Prüfobjekt in m-1 

 
Als Fläche des Prüfobjekts wurde die vom Prüfobjekt überdeckte Fläche verwendet. 

Die unterschiedliche Dissipation der Schallausbreitung in Luft wurde gemäß Ab-
schnitt 8.1.2 DIN EN ISO 354 [1] berücksichtigt. Die Berechnung der Luftabsorp-
tionskoeffizienten erfolgte nach ISO 9613-1 [4]. Die klimatischen Bedingungen 
während der Prüfung sind in den Prüfzeugnissen aufgeführt.  

Angaben zur Wiederholpräzision und zur Vergleichspräzision des Messverfahrens 
sind in DIN EN ISO 354 [1] und E DIN EN ISO 12999-2 [5] enthalten.   

 

2 Prüfverfahren 

2.1 Beschreibung des Hallraums  

Der Hallraum entspricht den Anforderungen nach DIN EN ISO 354 [1].  

Der Hallraum weist ein Volumen von V = 199,6 m3 und eine Raumoberfläche von 
S = 216 m2 auf. 
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Es sind sechs ungerichtete Mikrofone sowie vier Dodekaeder fest im Hallraum instal-
liert. Zur Erhöhung der Diffusität sind sechs Verbundbleche mit den Abmessungen 
1,2 m x 2,4 m und sechs Verbundbleche mit den Abmessungen 1,2 m x 1,2 m 
gekrümmt und unregelmäßig im Raum aufgehängt. 

In Abbildung C.1 sind Zeichnungen des Hallraums dargestellt.  

 

Abbildung C.1.  Grundriss und Schnitte des Hallraums. 
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2.2 Messung der Nachhallzeit  

Die Ermittlung der Impulsantworten erfolgte nach dem indirekten Verfahren. Als 
Prüfsignal wurde ein Gleitsinus mit einem Rosa Spektrum verwendet. Mit und ohne 
Prüfobjekte wurden jeweils 24 unabhängige Lautsprecher-Mikrofon-Kombinationen 
erfasst. Die Auswertung der Nachhallzeit erfolgte nach DIN EN ISO 354 [1], wobei 
eine lineare Regression zur Berechnung der Nachhallzeit T20 aus dem Pegel der 
rückwärtsintegrierten Impulsantwort verwendet wurde.  

Die ermittelten Nachhallzeiten sind in Tabelle C.1 aufgeführt.  

Tabelle C.1.  Nachhallzeiten ohne und mit Prüfobjekten. 

Frequenz  
f / Hz 

Nachhallzeit T / s 

T1 (ohne Prüfobjekt)  T2 (mit Prüfobjekt)  

100 5,27 4,66 

125 5,83 4,75 

160 6,02 4,33 

200 5,51 3,40 

250 5,74 2,95 

315 5,65 2,40 

400 5,61 2,10 

500 5,44 2,04 

630 5,21 1,92 

800 4,86 1,89 

1000 4,86 1,94 

1250 4,93 1,91 

1600 4,96 1,94 

2000 4,72 1,88 

2500 4,09 1,79 

3150 3,45 1,65 

4000 2,81 1,50 

5000 2,37 1,36 
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2.3 Prüfmittel 

In Tabelle C.2 sind die verwendeten Prüfmittel aufgeführt.  

Tabelle C.2.  Prüfmittel. 

Bezeichnung Hersteller Typ Serien-Nr. 

AD-/DA-Wandler RME Fireface 802 23811470 

Verstärker APart Champ 2 09050048 

Dodekaeder Müller-BBM DOD360A 372828 

Dodekaeder Müller-BBM DOD360A 372829 

Dodekaeder Müller-BBM DOD360A 372830 

Dodekaeder Müller-BBM DOD360A 372831 

Mikrofon Microtech Gefell M370 1355 

Mikrofon Microtech Gefell M370 1356 

Mikrofon Microtech Gefell M360 1786 

Mikrofon Microtech Gefell M360 1787 

Mikrofon Microtech Gefell M360 1788 

Mikrofon Microtech Gefell M360 1789 

Mikrofonspeisegerät MFA IV80F 330364 

Hygro-/Thermometer Testo Saveris H1E 01554624 

Barometer Lufft Opus 10 030.0910.0003.9.4.1.30 

Mess- und Auswertesoftware Müller-BBM Bau 4 Version 1.11 

Dickenmessgerät Hans Schmidt  
& Co GmbH 

D-2000-C0913 2985 

Messschieber  Mitutoyo CD-15PPR 07019377 

Waage Kern KB1200-2N W1402353 
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Delius GmbH & Co. KG, 
Curtain fabric  

Ecoline Two Dimout 

Measurement of sound absorption  
in a reverberation room  

according to DIN EN ISO 354 

Test Report No. M76176/46 

 

 

 

 

 

Client: Delius GmbH & Co. KG 
Goldstraße 16 - 18 
33602 Bielefeld 
Germany 

Consultant: M. Eng. Philipp Meistring 

Date of report: 2020-10-01 

Delivery date of test object: 2020-09-15 

Date of test: 2020-09-22 

Total number of pages: In total 12 pages, thereof  
6 pages text part, 
1 page   Appendix A, 
1 page   Appendix B and 
4 pages Appendix C. 
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1 Task 

On behalf of the company Delius GmbH & Co. KG, 33602 Bielefeld, Germany, the 
sound absorption of the curtain fabric type Ecoline Two Dimout (gathered with fabric 
addition of 100 %) was to be determined by measurements in the reverberation room 
according to DIN EN ISO 354 [1]. The fabric was arranged at a distance from the re-
flecting wall of 100 mm. 

 

2 Basis 

This test report is based on the following documents: 

[1] DIN EN ISO 354: Acoustics - Measurement of sound absorption in a reverbera-
tion room (ISO 354:2003); German version EN ISO 354:2003. 2003-12 

[2] DIN EN ISO 11654: Acoustics - Sound absorbers for use in buildings - Rating of 
sound absorption (ISO 11654:1997); German version EN ISO 11654:1997. 
1997-07 

[3] ASTM C 423-17: Standard Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method. Revision 17: 
2017-02 

[4] ISO 9613-1: Acoustics – Attenuation of sound during propagation outdoors – 
Part 1: Calculation of the absorption of sound by the atmosphere. 1993-06 

[5] E DIN EN ISO 12999-2 (draft): Acoustics - Determination and application of 
measurement uncertainties in building acoustics - Part 2: Sound absorption. 
August 2019. German and English version prEN ISO 12999-2:2019 

[6] DIN EN ISO 9053-1: Acoustics – Determination of airflow resistance – Part 1: 
Static airflow method (ISO 9053-1:2018); German version EN ISO 9053-1:2018. 
March 2019 

[7] DIN EN ISO 5084: Textiles – Determination of thickness of textiles and textile 
products (ISO 5084:1996); German Version EN ISO 5084: 1996. October 1996 
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3 Test object and test assembly 

3.1 Test object 

The tested material is described by the client as follows: 

- designation: Ecoline Two Dimout, article no. 43728, colour 3550 

- material: 28 % Recycle Polyester FR / 72 % Polyester FR 

 
The testing laboratory has measured as follows  
(values determined at one sample 210 mm x 297 mm from the test material): 

- Thickness acc. DIN EN ISO 5084 [7] 
(3 positions, pressure 1.00 kPa, pressure-foot 2000 mm²): t = 1.06 mm 

- area specific mass: m'' = 419 g/m2  

- specific airflow resistance 
acc. to DIN EN ISO 9053-1 [6]: Rs = 1081 Pa � ̃s/m 

 
A factory-made ready-for-use, gathered curtain was delivered by the client: 

- width: 3500 mm (addition 100 % - width of fabric 7000 mm) 

- height: 2930 mm 

- edging: 100 mm lower hem (with inserted lead tape 50 g/m), 
20 mm lateral hem,  
at the top 50 mm universal curtain tape  

 

3.2 Test assembly 

The installation of the test object was carried out by employees of the test laboratory 
at the reverberation room of Müller-BBM. The mounting details for the tested 
arrangement are as follows: 

- in style of mounting type G-100 according to DIN EN ISO 354 [1] 

- arranged hanging folded, 100 % fabric addition 

- fixed directly underneath the ceiling of the reverberation room, suspended 
from a metal rail (height 60 mm), distance to the back wall 100 mm 

- test set-up without enclosing frame 

- total dimensions of the test surface (starting at the lower border of the 
metal rail): width x height = 3.50 m x 2.87 m = 10.05 m² 

 
The test certificate in Appendix A and the photographs in Appendix B show further 
details of the test arrangement. 
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4 Execution of the measurements 

The measurements were executed according to DIN EN ISO 354 [1]. 

The test procedure, the test stand and the test equipment used for the measurements 
are described in Appendix C. 

 

5 Evaluation 

The sound absorption coefficient �.S was determined in one-third octave bands 
between 100 Hz and 5000 Hz according to DIN EN ISO 354 [1]. 

In addition, the following characteristic values were determined according to 
DIN EN ISO 11654 [2]. 

- Practical sound absorption coefficient �.p in octave bands 

- Weighted sound absorption coefficient �.w as single value 

The weighted sound absorption coefficient �.w is determined from the practical 
sound absorption coefficients �.p  in the octave bands of 250 Hz to 4000 Hz. 

 
According to ASTM C 423-17 [3] the following characteristic values were determined: 

- Noise reduction coefficient NRC as single value 

Arithmetical mean value of the sound absorption coefficients in the four one-
third octave bands 250 Hz, 500 Hz, 1000 Hz and 2000 Hz; mean value rounded 
to 0.05. 

- Sound absorption average SAA as single value 

Arithmetical mean value of the sound absorption coefficients in the twelve one-
third octave bands between 250 Hz and 2500 Hz; mean value rounded to 0.01. 

 

6 Measurement results 

The sound absorption coefficients �.S in one-third octave bands, the practical sound 
absorption coefficients �.p in octave bands and the single values (�.w, NRC und SAA) 
are indicated in the test certificates in Appendix A. 

Information on the uncertainty of measurement is given in Annex C. When assigning 
the absorption group, the measurement uncertainty was not taken into account in 
accordance with DIN EN ISO 11654 [2].  
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7 Remarks 

The test results exclusively relate to the investigated subjects and conditions 
described. 

 

 
M.Eng. Philipp Meistring 
(Project manager)  
 
This test report may only be published, shown or copied as a whole, including its 
appendices. The publishing of excerpts is only possible with prior consent of 
Müller-BBM. 
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Sound absorption coefficient ISO 354

Measurement of sound absorption in reverberation rooms

Client: Delius GmbH & Co. KG, Goldstraße 16 - 18, 33602 Bielefeld, Germany
Test specimen: Curtain fabric Ecoline Two Dimout,

arranged hanging folded with 100 mm wall distance, 100 % fabric addition

Curtain fabric:
Information provided by the client
�‚ designation Ecoline Two Dimout, article no. 43728, colour 3550
�‚ material 28 % recycled polyester FR / 72 % polyester FR
Information provided by testing laboratory
�‚ area specific mass m" = 419 g/m²
�‚ airflow resistance Rs = 1081 Pa s/m

�‚ thickness t = 1.06 mm

Test arrangement:
�‚ curtain arranged in the style of mounting type G-100 acc. to DIN EN ISO 354
�‚ hanging folded in front of a reflecting wall
�‚ fixed directly underneath the ceiling of the reverberation room, suspended from a metal rail
  (height 60 mm), distance to the back wall 100 mm
�‚ test arrangement without enclosing frame
�‚ factory-made ready-for-use, gathered curtain 2930 mm x 3500 mm (100 % fabric addition;
  width of fabric 7000 mm), with 50 mm universal curtain tape, lateral hem 2 cm, 
  lower hem 10 cm with, inserted lead tape
�‚ test surface width x height = 3.50 m x 2.87 m (starting at the lower edge of the metal rail)

Frequency f / Hz
125 250 500 1000 2000 4000
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1.2
Sound absorption coefficient 

Frequency
 

[Hz]

�.S
1/3 octave

�.p
octave

100 0.08
125 0.12 0.15
160 0.21
200 0.36
250 0.53 0.55
315 0.76
400 0.95
500 0.97 1.00
630 1.05
800 1.03

1000 0.99 1.00
1250 1.02
1600 1.00
2000 1.02 1.00
2500 0.99
3150 1.00
4000 0.99 1.00
5000 1.00

Equivalent sound absorption area less than 1.0 m²
�.S Sound absorption coefficient according to ISO 354
�.p Practical sound absorption coefficient according to ISO 11654

�� [°C] r. h. [%] B [kPa]

without specimen 22.9 57.2 94.9

with specimen 23.1 57.1 94.6

Date of test: 2020-09-22
Size: 10.05 m²
Volume: 199.60 m³
Room: E

Rating according to ISO 11654:
Weighted sound absorption coefficient

 �.w = 0.85 (H)
Sound absorption class: B

Rating according to ASTM C423:
Noise Reduction Coefficient NRC = 0.90

 
Sound Absorption Average SAA = 0.89

MÜLLER-BBM Planegg, 2020-10-01
No. of test report M76 176/46

Appendix A
Page 1

Bau4(v1,11,100,0)  -  R:\BAU\Pruefst\Bau4Data\76\76176\2020-09-22 E\76176_2020-09-22 E_2.mb4: 02.10.2020 
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Curtain fabric Ecoline Two Dimout by Delius GmbH & Co. KG 

 
Figure B.1.  Test object in the reverberation room: frontal view. 

 

Figure B.2.  Test object in the reverberation room: diagonal view. 
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Description of the test procedur e for the determination of the 
sound absorption in a reverberation room  
 

1 Measurand 

The sound absorption coefficient �D of the test object was determined. For this pur-
pose the mean value of the reverberation time in the reverberation room with and 
without the test object was measured. The sound absorption coefficient was calcu-
lated using the following equation: 

  
S
AT

S � �.  

  )(4
11

3,55 12
1122

mmV
TcTc

VAT �����¸�¸
�¹

�·
�¨�¨
�©

�§
���  

 
With: 

�DS sound absorption coefficient 

AT equivalent sound absorption area of the test object in m2 

S area covered by the test object in m2 

V volume of the reverberation room in m3 

c1 propagation speed of sound in air in the reverberation room  
 without test object in m/s 

c2 propagation speed of sound in air in the reverberation room  
 with test object in m/s 

T1 reverberation time in the reverberation room without test object in s 

T2 reverberation time in the reverberation room with test object in s 

m1 power attenuation coefficient in the reverberation room without test object in m-1 

m2 power attenuation coefficient in the reverberation room with test object in m-1 

 
The area covered by the test object was used as testing area. 

The different dissipation during the sound propagation in the air was taken into 
account according to paragraph 8.1.2 of DIN EN ISO 354 [1]. The power attenuation 
coefficient was calculated according to ISO 9613-1 [4]. The climatic conditions during 
the measurements are indicated in the test certificates. 

Information on the repeatability and reproducibility of the test procedure are given in 
DIN EN ISO 354 [1] and E DIN EN ISO 12999-2 [5].  
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2 Test procedure 

2.1 Description of the reverberation room  

The reverberation room complies with the requirements according to 
DIN EN ISO 354 [1]. 

The reverberation room has a volume of V = 199.6 m3 and a surface of S = 216 m2. 

Six omni-directional microphones and four loudspeakers were installed in the rever-
beration room. In order to improve the diffusivity, six composite sheet metal boards 
dimensioned 1.2 m x 2.4 m and six composite sheet metal boards dimensioned 
1.2 m x 1.2 m were suspended curved and irregularly. 

Figure C.1 shows the drawings of the reverberation room.  

 

Figure C.1.  Plan view and sections of the reverberation room. 
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2.2 Measurement of reverberation time  

The determination of the impulse responses were carried out according to the indirect 
method. In all tests, a sinusoidal sweep with pink noise spectrum was used as test 
signal. In the reverberation room with and without test objects each 24 independent 
combinations of loudspeakers and microphones were measured. The reverberation 
time was evaluated according to DIN EN ISO 354 [1], using a linear regression for the 
calculation of the reverberation time T20 from the level of the backward integrated 
impulse response. 

The determined reverberation times are indicated in Table C.1. 

Table C.1.  Reverberation times without and with test object. 

Frequency  
f / Hz 

Reverberation time T / s 

T1 (without test 
object)  

T2 (with test object)  

100 5.27 4.66 

125 5.83 4.75 

160 6.02 4.33 

200 5.51 3.40 

250 5.74 2.95 

315 5.65 2.40 

400 5.61 2.10 

500 5.44 2.04 

630 5.21 1.92 

800 4.86 1.89 

1000 4.86 1.94 

1250 4.93 1.91 

1600 4.96 1.94 

2000 4.72 1.88 

2500 4.09 1.79 

3150 3.45 1.65 

4000 2.81 1.50 

5000 2.37 1.36 
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2.3 List of test equipment 

The test equipment used is listed in Table C.2.  

Table C.2.  List of test equipment. 

Name Manufacturer Type Serial-No. 

AD-/DA-converter RME Fireface 802 23811470 

Amplifier APart Champ 2 09050048 

Dodecahedron Müller-BBM DOD360A 372828 

Dodecahedron Müller-BBM DOD360A 372829 

Dodecahedron Müller-BBM DOD360A 372830 

Dodecahedron Müller-BBM DOD360A 372831 

Microphone Microtech Gefell M370 1355 

Microphone Microtech Gefell M370 1356 

Microphone Microtech Gefell M360 1786 

Microphone Microtech Gefell M360 1787 

Microphone Microtech Gefell M360 1788 

Microphone Microtech Gefell M360 1789 

Microphone power supply MFA IV80F 330364 

Hygro-/Thermometer Testo Saveris H1E 01554624 

Barometer Lufft Opus 10 030.0910.0003.9.
4.1.30 

Software for measurement 
and evaluation 

Müller-BBM Bau 4 Version 1.11 

Thickness gauge Hans Schmidt  
& Co GmbH 

D-2000-C0913 2985 

Digital measuring slide  Mitutoyo CD-15PPR 07019377 

Electronic balance 
 

Kern KB1200-2N W1402353 

 

 


