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Bu deney raporu, Uluslararas: Birimler Sistemi’'nde (SI) tanimlanmig birimlerl gergeklegtiren ulusal 6lgiim standartiarina izlenebllirligi
belgeler.
This test report documents traceability to national standards, which realize units of measurement according to the Intemational System of Units (Sl).

Deney laboratuvari olarak faaliyet gosteren TUBITAK UME, TURKAK tarafindan AB-0092-T numarali akreditasyon sertifikasi ile
TS EN ISO/IEC 17025:2017 standardina goére akredite edilmigtir.

TUBITAK UME, as a testing laboratory, has been accredited by TURKAK according to TS EN ISOAIEC 17025:2017 with the accreditation number AB-0092-T.

Tiirk Akreditasyon Kurumu (TURKAK) deney raporlarinin taninirigi konusunda Avrupa Akreditasyon Birligi (EA) ile Gok Tarafh Anlagma
(MLA) ve Uluslararasi Laboratuvar Akreditasyon Birligi (ILAC) ile Kargilikli Tamma Anlagmasi (MRA) imzalamistir.

The Turkish Accreditation Agency (TURKAK) is a signatory to the European Cooperation for Accreditation (EA) Multilateral Agreement (MLA) and to the
Intemational Laboratory Accreditation Cooperation (ILAC) Mutual Recognition Arrangement (MRA) for the recognition of test reports.

Deney vel/veya dlgiim sonuglan, genigletilmig 6lgiim belirsizllkieri (olmas: halinde) ve deney metotlari bu raporun tamamilayici kism: olan
takip eden sayfalarda verilmigtir.

Test and/or measurement results, expanded measurement uncertainties (if applicable) and test methods are given on the following pages, which are part of this
report.
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Cihaz / Numune
Device / Test ifem
Sanic (37146) tiil perde
Stnic {37146) fype net cuftain
Deneyin Yapildig Yer
Location
TUBITAK UME
Deneyde Kullanilan Referans(lar)
Reference(s} Used in Test
' Ko Cihaz Adi Uretici Firma "Tip/ Model Seri No lzlenebilirlik
) Instrument. Name Manufacturer Type/Mode/ Senal No Traceability
Kapasitif Mikrofon _ UME, G2AK-0086,
1. ‘Condenser Microphone G:RAS. AL 173243 01.07.2020
Kapasitif Mikrofon . UME, G2AK-0087,
2. Condenser Microphone G.RAS. 40AR 173244 01.07.2020
Kapasitif Mikrofon - e UME, G2AK-0088,
3. | condenser Microphon G.R.AS. 40AR 173245 01.07.2020
Kapasitif Mikrofon o UME, G2AK-0089,
4. Condenser Microphone G.RAS. 40AR e 01.07.2020
Kapasitif Mikrofon . UME, G2AK-0090,
S | Condenser Microphone G.RAS. 40AR 173247 01.07.2020
Kapasitif Mikrofon ' UME, G2AK-0091,
6. Condenser Microphone G.RAS. 40AR 173248 : 01.07.2020
Akustik Kalibratér " , ' _ _ UME, G2AK-0053,
7. | Acoustical Calibiator Briiel & Kjaer 4231 2343192 | 11.05.2020

Deney Yéntemi ve Prosediirii

Test Method and Procedure

Symiphony (37146) tul perdenin ses yutma katsayisi 8lgtimieri TUBITAK UME Cinlanim Qdasi igerisinde
“Malzemelerin Akustik Ozelliiklerinin Belirlenmesi Deney Taiimati’na (TLM 05-G2AK-04-16) gbre 1SO
354:2003 standardinin sartlari dogrultusunda gergeklestirilmistir.

TUBITAK UME Cinlanim odas! 9,7 m uzunluk, 6,6 m genislik, 4,1 m ylkseklik boyutlarinda ve dikdortgen
yaplya sahiptir. Oda hacmi 262,5 m® ve oda ic yiizeylerinin toplam yiizey alant 261,7 m?dir. Oda
icerisinde sesin saglliminr saglamak igin gesiti boyutlarda 16 adet yansitici degisik konumlarda ve
ybnlerde tavana asili olarak bulunmaktadir. Oda ig ylizeyleri epoksi boya ile boyanmis sert beton

ylizeyden olugmaktadir.
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6 adet mikrofon ve 2 adet ses kaynaginin oda igerisindeki yerlegim konurnfar Sekil 1'de gisteriimektedir.
Olglim noktalarindaki mikrofonlar yerden minimum 1,0 m yiikseklikte konumlandiriidi. Mikrofonlar ve ses
kaynaginin konumlari 1SO 354:2003 standardinda verilen mikrofon ve ses kayna@i élgiim konumlari
sartlarini sadlayacak sekilde diizenlendi. "

Symphony (37146) til perde 4,00 m x 3,06 m:ylzey alanin (12,24 m?) kaplayacak sekilde oda uzun
kenarina duvardan 10 cm bogluk kalacak gekilde tavandan asagiya dogru asildi. Perdenin normal
genl§llgl 3,4 metredir, ancak Slglimierde 3,06 .m- geniglik olacak sekilde perde Uizerinde homojen gekilde

blizgliler olusturulmustur. Oda igerisinde perdenin duvara asiimasi ile olugan yiizey alan Sekil 1 ve Sekil
-2'de veriimektedir.

Ses yutuculuk Slglimierinde, G.R.A.S. 40AR tip kapasitif mikrofonlar ve Brilel & Kjaer tip 3560.D PULSE
15 Kanalll Analizér Sistemi (The Muiti Analyzer System) kullanildi. Her bir mikrofon konumundaki
dletimier es zamanl yapildi.

Ginlanim siiresi Slgiimierinde; yonsiiz ses kaynag, ginlamm odasi igerisinde Sekil 1'de gosterilen 3 farkh
noktada (1,2, 3) konumiandirildi. Yénsiiz ses kaynaginin her bir konumu igin diglimler 5 kez tekrarland.
Gercgeklestirilen 6[9._i‘1m1e_rin orfalamas! alinarak oda igerisinde ses yutucu ylizey varken ve yokken
100 Hz - 5000 Hz frekans arahiinda 1/3 oktav bant merkez frekanslarinda cginlanim siireleri Slciildii.
Tablo 1'de verilen ginlanim siiresi degerleri T30 ve T20 siirelerinden elde edilmistir,

Olgiilen ginlamm siiresi degerleri kullamiarak 1SO 354:2003 standardinda verilen yonteme gore
-Symphony (37148) til perdeden .olugan yizeyin ses yutma katsayisi degerleri hesaplanmigtr.
Agirtiklandiriimis ‘ses yutma katsayisi (o), ses yutuculuk sinifi ve sekil géstergeleri ISO 11654:1997
standardina gore belirlenmistir.

Olgiimlerden dnce ve sonra Slglim sisteminin dogrulamas) Brilel & Kjaer tip 4231 Akustik Kalibratdr
kullanilarak gergekiestirildi.

Sound absorpfion coefficient measurements of Symphony {37146) tyoe net cirtain were camied out in TUBITAK UME's
Reverberation Room in accordance- with-the “Instruction for Defermination of Acoustical Properies of Acoustical Materials”
(TLM-05-G2AK-04-16} and ISO 354.:2013 standari.

TUBITAK UME’s- Reverberatron Room has a. Iengm of 9.7 m, width of 6.6 m and . height of 4 1 m. It has a rectangufarshape.

ThHe volume of the room is 262.5-m* and the . lotal | inner surface area of the .walls is 261.7 m?, In order to provide diffusion, 16
difiisers having different dimensions. hanged :andomfy in the room. The inner surfaces of the reom are hard concrete surfaces
and painted with epexy paint.

Six (6} microphones and ‘two (2) sound source positions in the room used during measurements are shown in Figure 1 and
Figure. 2. The: height of the mjciophones at the measurement points was. minimum 1.0 m from the fidor of the room. The

pasitions of microphones.and sound sources in the room were determined acconding to recommendations of the 18O 354:2000
standard..

Symphiony (37146) type net curtain was hung parallel to the fong side wall of the room in‘the size of .00 m x 3.10 m{12.24 m3).
A 10 cm clearance was Jeft betweerr the surface of the net curtain and the wall, as described in ISO 354 standard as G-100 lype’
mounting. White the normal width of the curtain was 3.4.m, it was shorfened to 3.06 m by making. puckers on the surface of the
curtain. during the measuremeants. The placement of the curtain and measurement surface in reverberation foom is shown in
Figure 1 and F.f_'_gUfe_ 2.

‘G.R.A.S. type 40AR microptiones and Brie! & Kjaer Puise type 3560 D 15 Channels Analyzer system were used for sound
-absomtion coefficient measurements. Measurements at edch mrcraphone lacalion were performed simuftanecusly.
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Omnidirectional sound source was used to provide broadband noise in the room for reverberation time measurements.
Omnidirectional sound source 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 location for each
omnidirectional sound source position. Ensemble averaging of reverberation time was calculated from measured values in
conditions with and without curtain in the room at 1/3 octave band center frequencies in the frequency range from 100 Hz to
5000 Hz. Values for reverberation time declared in the Table 1 were obtained from T30 and T20 reverberation times.

Sound absorption coefficient values of the absorption surface formed by Symphony (37146) type net curtain backed to 100 mm
space was calculated by using measured reverberation times according to formula tabulated in the ISO 354:2003 standard.
Weighted sound absorption coefficient (aw) was calculated according to the ISO 11654:1997 standard.

Measurement system was checked before and after the measurements by using B&K type 4 231 Acoustical Calibrator.
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Sekil 1. Somic (37146) til perdeden olusan ses yutucu ylizey, mikrofonlar ve ses kaynaklarinin

¢inlanim odasi igerisindeki yerlegimi
Figure 1. Sound absoiption measurement surface formed by Symphony (37146) type net curtain, locations of microphones

and sound sources in the reverberation room
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Sekil 2. Sonic (37146) tul perdeden olusan ses yutucu ytuzey ve mikrofonlarin ginlanim odasi
igerisindeki yerlesiminin gosterimi

Figure 2. The view of sound absorption measurement surface formed by Symphony (37146) type net curtain, locations of
microphones and sound sources in the reverberation room

Cevre Sartlan
Environmental Conditions

Oda icerisinde ses yutucu yluzey varken
With the sound absorpition surface in the room

Sicaklik :(236+ 10)°C
Temperature

Bagil Nem (445 £3.0) %rh
Relative Humidity

Statik Basing  : (99.05 £0.10 ) kPa
Static Pressure

Oda icerisi bosken

Without the sound absorpition surface in the room

Sicaklik (236 + 1.0)°C
Temperature

Bagil Nem :(40.6 £3.0) %rh
Relative Humidity

Statik Basing
Static Pressure

:(99.61 £ 0.10 ) kPa
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Deney Senuglari
Test Resulfs

Olgiim senuglart Tablo 1-2 ve Sekil 3'te verilmistir.
The measurement resulfs are given in Tables 1-2 and Figure 3.

Tablo 1. Bos odanin ve Senic (37146) til perdeden olugan ses -yutucu ylizeyin oda icindeyken
Olcllen ¢inlamim sureleri ve hesaplanan ses yutma katsayis| degerleri
Table 1. Measured reverberation imes with and without Symphony (37146)}-type net curtain in the room and cafculated values of
sound absomtion coefficent

Cmlanim Siiresi
Reverberation Time -
Frekans — = . . | Ses.Yutma Katsayisi
Frequency Ses yutucu yiizey | €S YUtUCU YUzey | gound Absorption Coefficient
yokken varken
Without the sound |  With the sound (@p)
absorption surface | absomtion surface

100 3.93 3.91 0.01
125 6.08 5.96. 0.01
160 7.95 757 0.02
200. 8.11 7.54 0.03
250 8.23 7.35. 0.05
315 7,86 6.67 | 0.08
400 7.89 5.91 0.15
500 8.23 5.39 0.22
630 8.92 4.82 0.33
800 8.38 394 046
1000 8.04 357 0.54
1250 6.92 3.23 0.57
1600 6.35 '3.06 0.59
2000 5.57 2.89 0.58
2500 4.69 261 0.60
3150 362 2.20 0.64
4000 2.76 1.87 0.64
5000 2.30 162 0.70
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Sekil 3. Ses yutma katsayisinin frekansa gore degisimi
Figure 3. Sound absorption coefficient versus frequency

Tablo 2. ISO 11654:1997 standardina gore elde edilen agirhklandiriimis ses yutma katsayisi ve ses

yutuculuk sinifi
Table 2. Weighted sound absorption coefficient and absormption class according to the ISO 11654:1997 standard

Agirliklandinimig Ses

Yutma Katsayisl, a., 0.30
Weighted Sound Absorption '
Coefficient
Ses Yutuculuk Sinifi D

Sound Absorption Class

Gosterge* H
indicator*

* Raporda beyan ediien tek sayili gésterge degerinin ses yutma katsayisi egrisinin tum verileri ile bilesik
kullaniimasi kuvvetle tavsiye edilir.

* It is strongly recommended to use this single-number rating in combination with the complete sound absorption coefficient
curve values.
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Ol¢iim Belirsizligi
Measurement Uncertainty

Ses yutma katsayisi dlglimlerindeki tahmini befirsizlik %10,0'dur.
Uncertainty of sound absorplion coeflicient measurements is 10.0 %.

Beyan edilen .genisletiimis digiim belirsizigi, standart dlglim belirsizliginin normal dagihm. igin yaklagik
% 95 giveniliriik seviyesini saflayan k = 2 kapsam faktorii ile carpiminin senucudur. Standart Slgiim
belirsizligi GUM doklUmanina uygun olarak belirlenmistir.

The reported expanded unceriainty of measurement is stated as the standard: uncertainty -of measurement
mulfiplied by the coverage factor k = 2, which for a normal distribution corresponds fo a coverage probability of
approximately 95%. The standard uncertainty of measurement has been dstermined in accordance with GUM

document

Gorisler, Aciklamalar ve Uygunluk Beyani
‘Comments, Remarks. and Stalement of Compiiance

Deney sonuglars sadece deneyi yapilan Symphony (37146) numunesine aittir. _

Sinif degerlendirmesinde basit karar kurah uygulanmis olup, belirsizlik degeri dikkate alinmarmstir.
The test results refer only to the tested Symphony (37146) sample. o

Simple decision rule was used for class evaluation, where unceriainty value was not taken into account

Deneyi Yapan(lar) *
-Performed By

Laboratuvar Sorumlusu *
Head of the Laboratory

Dr. Cafer KIRBAS

Dr. Eyiip BILGIG

* Elekironik olarak onaylanmigtir.
Approved electronically.
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