Sahadaki Akustik Olciimler ve
Akustik Kamera

Laboratuvarda gerceklestirilen akustik deneylerinin yani sira
sahada gerceklestirilen ses performansi él¢timleri de
laboratuvarimizin hizmet kapsaminda yer almaktadir. Bu dlglim
hizmetleri TS EN 16283-1 ve TS EN 16283-2 metot standartlari
vasitasiyla musterilere sunulmaktadir. Bu metot standartlari
Gzerinden sahadaki yapi elemanlarinin (kapi, duvar, pencere,
doseme vb.) hava doguslu veya darbe doguslu ses yalitimi
performanslari sahada 6l¢tlebilmektedir.

Hem laboratuvar hem sahadaki 6lcimlerdeki yalitim kagaklarinin
tespitinde kullanmakta oldugumuz 256 mikrofona sahip Akustik
Kameramiz ses yalitimi performansinin belirlenmesi hizmetler-
inde cok blyuk katki saglamaktadir. Oldukga hassas olan Akustik
Kamera, mikrofon sayisinin cok olmasi sebebiyle hayalet
nokta-“side-lob” etkisini de ortadan kaldirarak ve sesin gercek
zamanli uzamsal dagilimini net bir sekilde gdstererek
kullanicilara guriltt analiz imkani sunar. Boylelikle Akustik
Kamera, tasarim hatalarina karsi Greticilere Ar-Ge destegi
vermektedir.

Acoustic Measurements in the
Field and Acoustic Camera

In addition to the acoustic tests performed in the laboratory,
tests performed in the field are also in the service scope of our
laboratory. These test services are submitted to the customers via
TS EN 16283-1 and TS EN16283-2 method standards. By
means of these standards airborne and impact noise insulation
performances of construction elements (doors, walls, windows,
floors etc.) can be measured in the field.

Our Acoustic Camera with 256 microphones, which we use for
determining the sound leakages in both laboratory and field
measurements, makes a great contribution in services for
determining the sound insulation performance. Our very precise
Acoustic Camera provides sound analyze means to users by
eliminating the side-lob effect due to numbers of its
microphones and showing clearly the real time spatial
distribution of sound. By this way Acoustic Camera provides R&D
support to manufacturers against the insulation errors.
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Akustik Yalitimi

Hava Doguslu Ses Yalitimi

TSE Yalitim Laboratuvarlari Kompleksi’'nde yer alan Akustik
Yalitimi Bolimi’nde; Hava Doguslu Ses Yalitimi Odalari,
Darbe Doguslu Ses Yalitimi Odalari, Ginlama Odasi ile
Empedans Tiipl ve Hava Akis Direnci deney setleri sayesinde
deneyler gerceklestiriimektedir.

Akustik Bdliimii hizmet kapsaminda asagidaki deney metotlari

yer almaktadir:

® Kapl, pencere, duvar, kepenk, bolme elemanlari gibi diigey
konumlu yapi elemanlarinin hava doguslu ses yalitimi deneyleri
* Doseme ve doseme elemanlarinin (kaplama, parke, hali vb.)
ve her tirll yatay konumlu yapi elemanlarinin darbe ses yalitimi
deneyleri

® Yatay yap! elemanlarinin hava doguslu ses gegis kaybi deneyleri

o Gurtltt bariyerlerinin ses gecis kaybi ve ses yutum
katsayilarinin 6l¢limesi

e Her tlrlli yapi malzemesinin ses yutum katsayisinin oda
metodu ile 6lgimi

e Her tlrll yapl malzemesinin ses yutum katsayisinin
empedans tipu ile dlgimi

 Belirli bir bytiklige kadar makine ve elektronik cihazlarin
(beyaz esyalar, yazicl, printer, motor vb.) ses giicli seviyesinin
olctlmesi

e Cinlanim stresi dlgimu

o Akustik saha olgumleri

Acoustic Insulation

Acoustic measurements are performed in Airborne Sound
Insulation Measurement Chambers, Structure Borne Sound
Insulation Chambers, Reverberation Room, and special acoustic
appliance such as Empedance Tube and Airflow Resistivity
Measurement Systems in the Acoustic Insulation Department
of TSE Insulation Laboratories Complex.

In the service scope of Acoustic Department the tests given below
are available:

e Airborne sound insulation measurements for vertical
constructional components e.g. doors, windows, walls, shutters
e Structural borne sound insulation measurements for horizontal
constructional components e.g. floors, floor coverings

® Airborne sound insulation for horizontal constructional
components e.g. floors, floor coverings

e Sound transmission loss and sound absorption measurements
for noise barriers

* Sound absorption coefficient measurements for all
constructional materials according to special reverberation
room method

* Sound absorption coefficient measurements for all
constructional materials by using empedance tube

e Sound power level measurements for household appliance
(limited volume)

e Reverberation time measurements

® Acoustic field measurements
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Yapi elemanlarinda hava doguslu ses yalitiminin laboratuvarda
olciilmesi:

Hava doguslu ses yalitimi lgiimleri igin iki adet digey,

iki adet yatay olmak tizere toplam dort adet ézel olarak
tasarlanmis akustik oda bulunmaktadir. Olctim araligi

50 Hz - 5000 Hz'dir. Deney odalari TS EN ISO 10140-5
standardinin tim kosullarini saglamaktadir. Laboratuvarimiz
TS EN ISO 10140-2 standardindan akreditedir.

Kapi, pencere, duvar ve kepenk gibi dlisey yapi elemanlarinin
yaninda déseme ve déseme kaplamasi gibi yatay yapi
elemanlarinda da hava doguslu ses yalitimi élgimleri
gerceklestirilebilmektedir. Gurtltu bariyerlerinin hava
doguslu ses yalitimi 6lctimleri de yapilmaktadir. Numunelerin
yerlestirildigi deney acikliklari, tam deney agikhgi igin

4,06 m*3,06 m, kapi ve pencereler gibi 6zel deney agikliklari
icin ise sirasiyla 2,10 m*1,25 m ve 1,50 m*1,25 m
boyutlarindadir.

Yontem; yapi malzemeleri iireticilerine, giiriiltii bariyeri
iireticilerine ve tasarimcilara yénelik ¢oziimler sunar.

Airborne Sound Insulation

Laboratory measurement of airborne sound insulation of

building elements:

There are four special acoustic chambers (two horizontal

and two vertical) for airborne sound insulation measurements.
Measurement range is between 50 Hz - 5000 Hz frequencies.
Test chambers comply with all requirements of TS EN ISO
10140-5. Our laboratory has been accredited for TS EN ISO
10140-2 standard.

Airborne sound insulation measurements can be performed
for vertical constructional components such as doors,
windows, walls, shutters and also for horizontal constructional
components such as floors and floor coverings. Airborne
sound insulation measurements can be performed for noise
barriers. Test openings for installation, have a dimension of
4,06 m*3,06 m for full size test openings, and for special
test openings such as doors and windows have a dimensions
of 2,10 m*1,25 m and 1,50 m*1,25 m respectively.

Method presents solutions for construction material producers,
noise barrier producers and designers.
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Darbe Ses Yalitimi

Ses Yutumunun Olgiilmesi

Yapi elemanlarinin darbe ses yalitiminin laboratuvarda dlgiilmesi:
Darbe ses yalitimi dl¢timii igin 6zel olarak tasarlanmis iki adet
disey oda bulunmaktadir. Olgiim araligi 50 Hz - 5000 Hz'dir.
Laboratuvarimiz TS EN ISO 10140-3 standardindan tlkemizde
akredite olan ilk ve tek laboratuvardir. Deney odalari

TS EN ISO 10140-5 standardinin tim kosullarini saglamaktadir.
Darbe yalitiminin élgtilmesinde kullanilan deney agiklig
boyutlari 4,89 m*3,75 m'dir. Déseme ve déseme kaplamasi

gibi yapi elemanlarinin darbe ses yalitimi élgtimleri
gerceklestirilebilmektedir.

Yontem, yapi malzemeleri iireticilerine ve tasarimcilara yonelik
goziimler sunar.

Impact Sound Insulation

Laboratory measurement of impact sound insulation of building
elements:

There are two special acoustic chambers for impact

sound insulation measurements. Measurement range is
between 50 Hz - 5000 Hz frequencies. Our laboratory is
first and only laboratory in Turkey which has been accredited
for TS EN ISO 10140-3. Test chambers comply with all
requirements of TS EN ISO 10140-5. Test opening that is
used for impact sound insulation measurements has

a dimensions of 4,89 m*3,75 m. Impact sound insulation
measurements can be performed for vertical constructional
components such as floors and floor coverings.

Method presents solutions for construction material producers
and designers.
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Ses yutumunun élglilmesi igin yaklasik 300 m3 hacimli
&zel bir ginlama odasi bulunmaktadir. Olgiim aralig
100 Hz - 5000 Hz'dir. Deneyler igin 10 m2 ile 13 m2
arasinda alana sahip numune kullaniimaktadir.

Laboratuvarimiz TS EN ISO 354 standardindan akreditedir.
Ses yutum katsayisi her bir frekans bandinda verilebilmekte
ve sonuglar TS EN ISO 11654 standardina gére
derecelendirilebilmektedir.

Ydntem, yapi malzemeleri iireticilerine ve tasarimcilara yonelik
coziimler sunar.

Sound Absorption
Measurements

There is a special reverberation room with volume of nearly
300 m3 for sound absorption measurements. Measurement
range is between 100 Hz - 5000 Hz frequencies. Samples
have an area in the range of 10 m2 and 13 m2 are used for
tests.

Our laboratory has been accredited for TS EN ISO 354
standard. Sound absorption coefficient can be given in each
frequency bands and results can be rated according to

TS EN ISO 11654 standard.

Method presents solutions for construction material producers
and designers.




Ses Kaynaklarinin ve Ev Aletlerinin
Ses Giicii Seviyelerinin Belirlenmesi

Gozenekli Malzemeler icin
Akustik Olciimler

Ses giicl seviyelerinin dl¢llmesi igin yaklasik 300 m3 hacimli
6zel bir ¢inlama odasi bulunmaktadir. Deney tesisimizde

TS EN ISO 3741 standardina gore ses kaynaklarinin ses giicl
seviyeleri belirlenebilmektedir. Olgiim araligi 50 Hz - 10 kHz'dir.
Laboratuvarimiz TS EN ISO 3741 standardindan akreditedir.
Laboratuvarimizda TS EN 60704-2 serisi standartlarda
bahsedilen buzdolabi, ¢gamagir makinesi, bulagik makinesi vb.
ev aletlerinin ses giicti seviyeleri dlgtilebilmektedir. Olgiim aralig
63 Hz - 8 kHZ'dir.

Laboratuvarimiz tim TS EN 60704-2 serisi standartlarindan
akreditedir. TS EN 60704-3 standardina gore ev aletlerinin
ses gicl beyanlarinin dogrulanmasini akredite olarak
gerceklestirebilmektedir.

Sound Power Level Measurements
for Household Appliances and
Sound Sources

There is a special reverberation room with volume of nearly

300 m3 for sound power level measurements. Our test facility
is capable of determining sound power levels of noise sources
according to TS EN ISO 3741. Measurement range is between
50 Hz - 10 kHz frequencies. Our laboratory has been accredited
for TS EN ISO 3741 standard. Household appliances like
washing machines, dish washers, refrigerators etc. that
mentioned in TS EN 60704-2 series, sound power levels can
be measured in our laboratory. Measurement range is between
63 Hz - 8 kHz frequencies.

Our laboratory has accredited for all parts of TS EN ISO
60704-2 standards and can perform the verification of
declaration for sound power values of household appliances
according to TS EN 60704-3 standard in our accreditation
scope.

TS EN IS0 10534-2 standardina gére empedans tiipii dlciimleri:
Empedans tipi ile TS EN ISO 10534-2 standardina

uygun olarak AR-GE ve kalite kontrol amagli deneyler
yapilabilmektedir. Malzemelerin ses yutum katsayilarinin yani
sira ses iletim kaybi degerlerinin belirlenmesi de mimkinddr.

Yontem; tekstil, otomotiv ve yapi sektdrlerine yonelik ¢oziimler
sunar. Numune ihtiyacinin az, uygulamasinin kolay olmasi ve
deneyin kisa siirede gerceklestirilmesi iireticiye avantaj
saglamaktadir.

Olgtim araligi 63 Hz - 8000 Hz'dir. Diisiik frekanslarda dlgim
icin 100 mm’lik tiip (50 Hz - 1500 Hz), yiiksek frekanslarda
ise 28 mm’'lik tip (800 Hz - 8000 Hz) kullaniimaktadir.
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Acoustic Measurement
Methods for Porous Materials

TS EN ISO 10534-2 impedance tube measurements:
According to the TS EN ISO 10534-2 standard, tests can be
performed using impedance tube for the purpose of research
and development and quality control. Also sound transmission
loss parameter can be determined beside sound absorption
coefficient determining.

Method presents solutions for textile, automotive, construction
sectors and provides an advantage to producer due to its
easiness, short test durations and minimum needs of sample.

Measurement range is between 63 Hz - 8000 Hz
frequencies. 100 mm tubes are used for low frequencies
(50 Hz - 1500 Hz) while 28 mm ones used for the high
frequencies (800 Hz - 8000 Hz).
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