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Bu deney raporu, Uluslararasi Birimler Sistemi'nde (Sl) tanimlanmis birimleri gergeklestiren ulusal dlgim standartlarina izlenebilirligi
belgeler.
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Cihaz / Numune
Device / Test Item

Teknik Tanim
Technical Description

Uretici Firma
Manufacturer

Cag Muhendislik Mimarlik Tic. Ltd. Sti.

Malzeme Tarifi
Description of material

100 mm kalinliginda CelluBOR Seltiloz Yalitim Malzemesi
CelluBOR Cellulose Insulation Material having thickness of 100 mm

Malzeme Detayi

Muhteviyati  : %81 kagittan elde edilen sellloz, % 7 Boraks

Content pentahidrat ve %12 Borik Asit

: 81 % Cellulose obtained from paper, 7% Borax pentahydrate

and 12 % Boric acid

Properties of material Kalinlik 10 cm
Thickness
Yogunluk : 30 kg/m?
Density

Uygulama
Application of matenial into
the room

Normal serpme olarak zemine yerlestiriimistir. Cevresi aliminyum

levha ile gevrelenmistir.

Absorption surface is obtained by nommal spreading method on the room floor. The

perimeter of the surface is surrounded by aluminum plate.
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Deney Yontemi ve Prosediirii
Test Method and Procedure

CelluBOR seliloz yalitim malzemesinden olusan yiizeyin ses yutma katsayisi élgimleri UME Cinlanim
Odasi igerisinde TLM 05-G2AK-04-16 “Malzemelerin Akustik Ozelliklerinin Belirlenmesi” talimatina gore
ISO 354:2003 standardinin sartlari dogrultusunda gergeklestirilmistir.

UME Cinlanim odasi 9,7 m uzunluk 6,6 m genislik, 4,1 m yikseklik boyutlarinda ve dikdértgen yapiya
sahiptir. Oda hacmi 262,5 m® ve oda ig yiizeylerinin toplam ylzey alani 261,7 m?dir. Oda igerisinde
sesin sacilimini saglamak icin gesitli boyutlarda 16 adet yansitici degisik konumlarda ve yonlerde tavana
asili olarak bulunmaktadir. Oda ig ytzeyleri epoksi boya ile boyanmis sert beton yiizeyden olugsmaktadir.

6 adet mikrofon ve 2 adet ses kaynaginin oda igerisindeki yerlesim konumlar Sekil 2'de gosterilmektedir.
Olguim noktalarindaki mikrofonlar yerden minimum 1,0 m yukseklikte konumlandirildi. Mikrofonlar ve ses
kaynaginin konumlari ISO 354:2003 standardinda verilen mikrofon ve ses kaynagi 6lgim konumlari
sartlarini saglayacak sekilde dizenlendi.

CelluBOR sellloz yalitim malzemesinden olusan yutucu yiizey 3,0 m x 4,0 m (12 m?) boyutlarinda bir
ylzey alani olusturacak sekilde oda zemininde konumlandiridi. Olgim yiizeyinin cevresi 2 mm
kaliniginda aluminyum levhalar kullanilarak gevrelenmistir. Oda igerisinde olusturulan ylzey alani Sekil
1 ve Sekil 2'de verilmektedir.

Ses yutuculuk dlcumlerinde, Briel & Kjaer (B&K) 4191 ve 4133 tip kapasitif mikrofonlar ve B&K tip 3560
D PULSE 15 Kanalli Analizér Sistemi (The ‘Multi Analyzer System) kullanildi. Her bir mikrofon
konumundaki dlgimler es zamanli yapildi.

Cinlanim stresi élgimlerinde; yénsiiz ses kaynagi, ¢inlanim odasi icerisinde Sekil 1'de gésterilen 3 farkli
noktada (1, 2, 3) konumlandirildi. Dusik frekanslarda sesi olusturmak amaciyla 4 nolu noktada bir adet
sabit ses kaynadi konumlandirildi. "Yénsiz ses kaynaginin her bir konumu icin dlgumler 5 kez
tekrarlandi. Gergeklestirilen dlciimlerin ortalamasi alinarak oda igerisinde ses yutucu ylzey varken ve
yokken 100 Hz - 5000 Hz frekans araliginda 1/3 oktav bant merkez frekanslarinda ¢inlanim sareleri
6lguldu. Tablo 1’de verilen ¢inlanim siiresi de@erleri T20 sirelerinden elde edilmigtir.

Olgillen ginlanim stresi degerleri kullanilarak 1SO 354 (2003) standardinda verilen formile gore
CelluBOR sellloz yalitim malzemesinden olusan yiizeyin ses yutma katsayisi degerleri hesaplandi.
Adirliklandiriimis ses yutma katsayisi (a,) 1ISO 11654:1997, standardina gore hesaplanarak belirlendi.

Olgiimlerden énce ve sonra élgiim sisteminin dogrulamasi B&K tip 4231 Akustik Kalibratér kullanilarak
gerceklestirilmistir.
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Sound absorption coefficient measurements of CelluBOR Cellulose Insulation Material were carried out in UME’s Reverberation
Room in accordance with TLM-05-G2AK-04-16 “Instruction for determination of acoustical properties of acoustical materials”
and ISO 354:2013 standard.

UME's Reverberation Room has a length of 9.7 m, width of 6.6 m and a height of 4.1 m. It has a rectangular shape. The volume
of the room is 263 m® and the total inner surface area of the walls is 262 m”. In order to provide diffusion, there are 16 diffusers
having different dimensions and hanged randomly in the room. The inner surfaces of the room are hard concrete surfaces and
painted with epoxy.

Six (6) microphones and two (2) sound source positions in the room used during measurements are shown in Figure 1. The
height of the microphones at the measurement points was minimum 1 m from ground surface. The positions of microphones
and sound sources in the room were determined according to recommendations of ISO 354:2000 standard.

Absorption surface consist of CelluBOR Cellulose Insulation Material having dimension of 3 m x 4 m (12 mz) was put on the
room floor. The perimeter of absorption surface was surrounded by an aluminum plate having 2 mm thickness. The absorption
surface in the room is shown in Figure 1 and 2.

Briiel & Kjaer (B&K) Type 4191 and B&K Type 4133 microphones, B&K PULSE Type 3560 D 15 channels multi analyzer

system were used in sound absorption coefficient measurements. Measurements at each microphone location were performed
simultaneously.

In reverberation time measurements, two (2) sound sources were used to provide broadband noise in the room. One of them
covers low frequency range and was kept fixed at 4" position as shown in Figure 1. The other one is omni directional sound
Source and was located in three (3) different comers (1, 2'and 3° positions' as shown in Figure 1) in the room during the

measurements. Measurements were repeated five (5) times at each microphone locations for every omni directional sound

Sound absorption coefficient values of the absorption surface consist of CelluBOR Cellulose Insulation Material was calculated
by using measured reverberation times according to formula given in ISO 354:2003 Standard. Weighted sound absorption
coefficient (a.) was calculated according to ISO 11654:1997 standard.

Measurement system was checked before and after the measurements by using B&K type 4131 Acoustical Calibrator
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Sekil 1. CelluBOR seliloz yalitim malzemesinden olusan ses yutucu yiizey, mikrofonlar ve ses
kaynaklarinin ¢inlanim odasi icerisindeki yerlesimi

Figure 1. Location of microphones, sound sources and absorption surface consisting of CelluBOR
Cellulose Insulation Matetial in reverberation room

Sekil 2. CelluBOR seliloz yalitim malzemesinden olusan ses yutucu yiizey ve mikrofonlarin
¢inlanim odasi igerisindeki yerlesiminin gésterimi

Figure 2. The picture showing location of microphones, sound sources and absorption surface consisting
of CelluBOR Cellulose Insulation Matenial in reverberation room
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Cevre Sartlan
Environmental Conditions

Qda icerisinde malzeme varken
Absorbing surface inside the room

Sicaklik (22,2 + 1,0)°C
Temperature

Bagil Nem (42,1 £3,0) % rh
Relative Humidity

Basing 1 (100,10 £ 0,10) kPa
Pressure

Oda icerisinde malzeme yokken
Empty Room

Sicaklik (22,4 £ 1,0)°C
Temperature

Bagil Nem (42,2+3,0)%rh
Relative Humidity

Basing : (100,10 £ 0,10) kPa
Pressure
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Deney Sonuglan
Test Results

Olgiim sonuglari Tablo 1, 2 ve Sekil 3'te verilmistir.
Measurement results are presented in Tables 1, 2 and Figure 3.

Tablo 1. Bos odanin ve CelluBOR selliloz yalitim malzemesinden olusan ses yutucu ylzey oda
icindeyken 6lculen ¢inlanim streleri ve hesaplanan ses yutma katsayisi degerleri

Table 1. Measured reverberation time values of empty room and when CelluBOR Cellulose Insulation Material placed in the room
and calculated sound absorption coefficient values

Cinlanim Siiresi
Ses yutucu yiizey |Ses yutucu yiizey |Ses Yutma Katsayisi
Frekans yokken varken
Sound Absorption
Frequency Empty Room Absorbing Surface Coefficient
inside the room

(cp)
(Hz) (s)
100 3,77 2,66 0,39
125 7,30 2,59 0,88
160 6,92 2,16 1,00
200 7,95 2,15 1,00
250 8,73 2,19 1,00
315 8,30 2,00 1,00
400 7,80 2,18 1,00
500 8,06 2,19 1,00
630 8,79 2,34 1,00
800 8,07 2,35 1,00
1000 .51 2,29 1,00
1250 6,89 2,31 1,00
1600 6,37 2,20 1,00
2000 5,60 2,12 1,00
2500 464 1,95 1,00
3150 3.53 1.7 1,00
4000 2,86 1,51 1,00
5000 2,18 1,32 1,00

Bu rapor, TUBITAK UME’nin yazili izni olmadan k k galtil i ve miihiirsiiz raporlar gegersizdir.

Py P ¢Og
This report shall not be reproduced other than in full except with the permission of TUBITAK UME. Test reports without signature and seal are not valid.

TUBITAK Gebze Yerleskesi PK54 41470 Kocaeli / TURKIYE  T+902626795000 F+902626795001  www.umetubitak gov.tr



TUBITAK AB-0092-T

Paoe ULUSAL METROLOJi ENSTITUSU coakon2

NATIONAL METROLOGY INSTITUTE 12-14

-t
o

o
@

o
[

Ses Yutma Katsayisi,
Sound Absorption Coefficient
o
S

0,2

- 5 n L S Y

1000 10000

Frekans, Hz
Frequency, Hz

$Sekil 3. Ses yutma katsayisinin frekansa gore degisimi
Figure 3. Sound absorption coefficient versus frequency

Tablo 2. ISO 11654:1997 standardina gére elde edilen agirliklandiriimis ses yutma katsayisi ve ses
yutuculuk sinifi
Table 2. Weighted sound absorption coefficient and absorption class according to ISO 11654:1997 standard

Agirliklandinimis Ses
Yutma Katsayisi, a,, 10

Weighted Sound Absorption
Coefficient

Ses Yutuculuk Sinifi
Sound Absomtion Class
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Olgiim Belirsizligi
Measurement Uncertainty

Ses yutma katsayisi élgumlerindeki tahmini belirsizlik %10,0'dur.

Uncertainty of sound absorption coefficient measurements is 10.0 %.

Beyan edilen genisletilmis 6lgiim belirsizligi, standart élgim belirsizliginin normal dagilim igin yaklasik
% 95 guvenilirlik seviyesini saglayan k=2 kapsam faktérli ile garpiminin sonucudur. Standart Olgim
belirsizligi GUM ve EA-4/02 dokiimanlarina uygun olarak belirlenmistir.

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the

coverage factor k = 2, which for a normal distribution corresponds to a coverage probability of approximately 95%. The standard
uncertainty of measurement has been determined in accordance with GUM and EA-4/02.

Gériigler, Agiklamalar ve Uygunluk Beyani
Comments, Remarks and Statement of Compliance

Deney sonuglari sadece deneyi yapilan CelluBOR Seliiloz Yahtim Malzemesi numunesine aittir.

The test results refer only to the tested CelluBOR Cellulose Insulation Material.

Bu rapor, 2014 tarih ve G2AK-0147 numarali rapor yerine hazirlanmis olup, eski rapor yanlis anlamalari
onleyecek sekilde ortadan kaldiriimalidir.

This report replaces the report with the numbered G2AK-0147 and dated 2014. The previous report must be withdrawn to
prevent misunderstandings.

Deneyi Yapan(lar) * Laboratuvar Sorumlusu *
Performed By Head of the Laboratory
Cafer KIRBAS Dr. Eyup BILGIC

* Elektronik olarak onaylanmistir.
Approved electronically.
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