Dresden Kulturpalast konser salonunun
sahne tistiinde asili ses yansiticilari.
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+ Akustik, icinde hangi alt bilegenleri barindinyor? Akustik ve mimaride
akustik deyince aklimiza ne gelmeli?

Ses ve gorsellik en onemli algilarimiz. Mimarlik daha ¢ok gorsel
yonlere odaklanir. Cogu durumda akustik ihmal edilir. Ama
sesin kendimizi iyi hissetmemiz ve iletisimimiz iizerinde biiyiik
etkisi mevcut. Hacimlerin akustigi biiyiikliik, geometri ve ylizey
malzemeleri tarafindan belirlenir. Bilyliik bir mekanda her bir ses
kaynagi daha algak fakat muhtemelen daha uzun siirebilecek sesler
cikarir. Daha fazla yanki olur. Sesi yansitmayip emen malzeme
kullanimiyla yanki azaltilabilir. Bu, mekéanlarin akustigini etkileme
yollarindan birisi ama ayni zamanda mekanin gérselligi lizerinde de
etkisi olabilir. Dolayisiyla akustik uzmant ve mimarlarin is birligi
yapmast gerekir. Amag, akustigin mimarinin bir pargasi olmasini
saglamak ve béylece akustik 6geleri az goriiniir kilmak olmali. Ancak
kimi zaman baska bir secenek olmaz ve sahnedeki miizisyenlerin
duyulabilirligini destekleyen asili yansiticilar gibi akustik elemanlar
mecburen goriiniir olur.

Seceneklerin cok erken bir asamada
arastirldigr durumlar, mimara islevsel ve
akustik gereksinimleri de kapsayacak
mimari konsept Uzerine odaklanmas

konusunda faydali olabilir.
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Akustik uzmani ve mimarlarin is birligi
yapmasl gerekir. Amac, akustidin
mimarinin bir parcasi olmasini sadlamak
ve boylece akustik dgeleri az gorunor
kilmak: olmall,

A good collaboration between
acoustician and architects is essential
The goal is to let the acoustics be a
part of the architecture, so acoustic
elements should not be visible as such.

» What are the elements of acoustics? What should come to our minds
when acoustics and acoustics in architecture is mentioned?

Vision and sound are our most important means of perception.
Architecture is very focused on the visual aspects. Acoustics is
ignored in many cases. Nevertheless, sound has major impact on our
wellbeing and our communication. Acoustics in spaces is determined
by size, geometry and surface materials. In a big space each individual
sound source will sound less loud, but it might also last longer. There
is more reverberation. By application of materials that do not reflect
but absorb the sound, the reverberation can be reduced. So, this is
one of the ways to influence the acoustics of spaces, but it might
also impact the visual appearance of a space, so a good collaboration
between acoustician and architects is essential. The goal is to let the
acoustics be a part of the architecture, so acoustic elements should
not be visible as such. Sometimes there is no other option and the
acoustical elements are necessarily visible, like suspended reflectors
that support the audibility between musicians on stage.

In the cases where a very early exploration
of the options could be helpful for the
architect to focus on an architectural
concept that can incorporate the functional,
acoustical, requirements.
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* Akustik agidan iyi mekanlar olusturmak neden énemli bir konu?

Mekanlarin akustigi, sesi algilayis bigimimizi belirler. Miizigi
nasil duydugumuz, konusan birini anlayip anlamadigimiz,
girtiltiilic bir ortamda konsantre olup olamadigimiz veya
disaridan trafik, ucak giriiltiisii eve girdiginde uyuyup
uyuyamadigimiz gibi. Isitmeleri azalan insanlar ¢evrelerinden
kopmus gibi hisseder. Dolayisiyla ses ve akustik ¢ok dnemli.

Uygun akustik elde etmeye iliskin hedefler duruma bagl
olarak degisebilir. Genellikle giiriiltii kontrolii, sesin fazlasmnin
emilimi, yankmin giderilmesi dolayisiyla ortamm daha az
giiriiltiilii olmasiyla ilgilidir. Bunlara 6rnek; aligveris merkezleri,
havaalani salonlar: gibi kamusal alanlar ama ayni1 zamanda ofis
mekanlari, kabul salonlar1 ve miizelerdir.

Akustik atmosfer yaratir: Ornegin; sessiz, giivenli bir atmosfere
karsihik giirltilii ve agresif bir atmosfer. Fakat uygun
akustik ayn1 zamanda ¢ok islevsel bir konudur; ne soylendigi
anlagilmiyorsa sozIlii anons sistemi olmasiin anlami yoktur.
Anons anlagilabilirlik konusu 6zellikle biiyiikk hacimler igin
yalnizca biiylik miktarda ses emilimi olan uygun akustikle
kombine edilerek iyi bir hoparlér tasarimiyla c¢oziilebilir.
Dolayistyla ¢ogu zaman hem hoparlér tasarimi hem de akustik
iizerinde ¢alisiriz. (Ornegin; Abu Dabi Havalimam veya
Amsterdam Schiphol Havalimani)

Acik ofislerde ise tam tersine insanlarin digerlerinden daha
az rahatsiz olmalart igin ¢ok diisiik konusma anlasilabilirligi
elde etmeye calisiriz. Toplant: ve sunum odalarinda ise aksine
yiiksek konusma anlasilirligi gerekir. Bu, uygun yerlerde ses
yansitici ve ses emici ylizeylerin kullanimiyla gergeklestirilir.

Fakat tiyatro ve miizik salonlar1 gibi iyi akustigin hayati
6nem tasidigi mekanlar da séz konusu. Eger sanatciyi
anlayamiyorsaniz, bir tiyatro ve miizik kulaga kotii geliyorsa
miizik mekani islevsiz hale gelir. Dolayisiyla iyi akustik bu
mekanlarin birincil amacidir.
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) Akustik ve anons, sisteminin entegre tasarimiyla

Schiphol Havalimani, Amsterdam

* Why it is an important issue to make acoustically good spaces?

Acoustics of spaces determines how we perceive a sound. How
we experience music, if we can understand someone speaking,
if we can concentrate in a noisy environment or if we can sleep
when noise from outside like road traffic or aircraft enters our
homes. Hear impaired people feel a detachment from their
surroundings. So, sound and acoustics is very important.

The goals regarding obtaining adequate acoustics can be
different, depending on the situation. In many cases it has to
do with loudness control, absorbing excess of sound, removing
reflections, so the environment is less loud. Examples of these
are public spaces like shopping malls, airport halls, but also
office spaces, reception halls and museums.

The acoustics create an atmosphere: for example, a quiet,
confident atmosphere as opposed to a noisy and aggressive
atmosphere. But adequate acoustics can also be a very
functional issue: There is no sense to have a speech evacuation
system if you can’t understand what is being said. This speech
intelligibility issue can only be solved by a good loudspeaker
design in combination with adequate acoustics with a lot of
sound absorption, especially for large spaces. So, in many cases
we work on both: the loudspeaker design and acoustics (e.g. for
Abu Dhabi Airport or Amsterdam Airport Schiphol).

In open plan offices we try to do the opposite, obtain a very
low speech intelligibility, so people are less disturbed by each
other. Not for the meeting rooms of course, in meeting and
presentation rooms a high speech intelligibility is needed. This
is done by sound reflecting and sound absorbing surfaces, at the
right places.

But there are also spaces where good acoustics is of vital
importance, like theatres and music venues. A theatre is useless
if you can’t understand the actor and a music venue is useless if
the music sounds bad. So good acoustics is the prime goal for
these spaces.

Aclk ofislerde insanlarin
digerlerinden daha az rahatsiz

olmalari icin cok dusuk konusma
asllabilirligi elde etmey

e Callsirz.
TO P anti ve sunum o d ala
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rnda ise
aksine yuksek konusma anlasilirlig
gerekir.

In open plan offices we try

to obtain a very low speech
intelligibility, so people are less
disturbed by each other. In
meeting and presentation rooms a
high speech intelligibiity is needed.
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* Yenileme asamasindan gegen binalarda akustik tasanm stireci nasil olmali?

Renovasyon, dzellikle gosteri mekanlari igin 6zel bir durum. Nasil ses
verdigini duyabilecegimiz ve akustik 6zelliklerini Slgebilecegimiz
bir mekan s6z konusu. Kullanicilarindan akustigin nasil olduguna
dair geri bildirim aliriz. Dolayistyla durumu analiz eder ve sonra
hesaplamalar veya Ol¢ekli model arastirmalari yaparak akustigi
iyilestirmek i¢in binada degisiklikler dneririz.

Bu gergekten ilging bir ¢alisma ve bu tiir projelerden ¢ok sey 6grendik.
Ornegin, senfonik miizik i¢in harikulade akustigiyle diinyaca iinlii
olan Amsterdam Concertgebouw un renovasyonunu yaptik. Ozellikle
ilging olan, akustigin iyi olmayip gelistirilmesi gereken renovasyon
projeleridir. Mevcut durumun dikkatli analiz edilmesi sayesinde
akustik kalitesi lizerinde biiyiik etkisi olan degisiklikleri 6nerebildik.
Buna o6rnekler Diisseldorf’daki Tonhalle konser salonu ve Berlin
Unter den Linden Staatsoper’in yakin zamandaki renovasyonu. En
son c¢alismada daha ¢ok hacim ve yansima yaratmak i¢in tavani 5
metre ylikselttik.

+ Yeni yapilan binalarda akustik hangi asamada ve nasil ele alinmal?

Bu, farkli tipte yapilara gore degisir ancak ¢ogunlukla erken bir
asamada degerlendirilmesi gereken bir seydir. Ornegin; eger mimar
tim yiizeylerde tugla kullanimini temel unsur olarak alan tasarim
yaparsa, daha sonra ses emici malzemelerin eklenmesi mimari
konseptle giiclii bir sekilde gatisabilir. Dolayistyla seceneklerin ¢ok
erken bir agamada arastirildigi durumlar, mimara islevsel ve akustik
gereksinimleri de kapsayacak mimari konsept {izerine odaklanmasi
konusunda faydali olabilir.

Gosteri mekanlarinda dogru akustik i¢in geometri temeldir. Yansitict
yiizeyler, dogru yansitma saglayacak sekilde yonlendirilir. Bazen
mimar heniiz gorevlendirilmeden &nce akustik uzmani bir tasarim
yapar. Ornegin; opera, miizikal ve senfonik miizik konserleri de
yapilmast amacglanan yeni bir tiyatroya damigmanlik yaptigimiz
sirada temel Olgeklerle kavramsal tasarim yaptik ve daha sonra bu
akustik konsepti bizimle beraber mimari tasarima uygulamak {izere
bir mimar gorevlendirildi.

* In which stage and how acoustics should be handled in newly constructed
buildings?

This is different for different types of buildings, but mostly it is
something that has to be considered already at an early stage. For
example, if an architect makes a design with as key element the use
of brickwork for all surfaces, a later addition of sound absorbing
materials could be strongly conflicting his architectural concept.
So, in those cases a very early exploration of the options could be
helpful for the architect to focus on an architectural concept that can
incorporate the functional, acoustical, requirements.

For performance spaces the geometry is essential for the right
acoustics. The reflecting surfaces are directed in a way to provide
the right reflections. Sometimes the acoustician makes a design even
before an architect is hired. For example, we have been consulting a
new theatre that was also intended for opera, musicals and concerts
of symphonic music. So, we made a conceptual design with the
main dimensions and later an architect was hired to implement this
acoustical concept, together with us, into an architectural design.

* How should acoustics design process be in the buildings under renovation?

Renovation is a special situation, especially for performance spaces.
There is an existing space, where we can listen how it sounds and we
can measure the acoustic properties. And we get feedback from the
user, how it the acoustics is experienced. So, we analyze the situation,
and then make calculations or do scale model research and propose
alterations to the building to improve the acoustics.

This is very interesting work, we learned a lot of these projects. For
example, we did the renovation of the Amsterdam Concertgebouw,
a world famous building for its marvelous acoustics for symphonic
music. Especially interesting are the renovation projects where the
acoustics is not good need to be improved. By careful analyzing the
existing situation we were able to propose alterations that had a big
impact on the acoustic quality. Examples are the concert hall Tonhalle
in Diisseldorf and the recent renovation of the Staatsoper Unter den
Linden in Berlin. In the latter case we raised the ceiling by 5 meters
to create more volume and more reverberance.
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D-Marin Klasik Miizik Festivali
Turgutreis, Bodrum

+ Acik hava mekanlariicin uygulanan akustik céziimler neler?

Akustik tipik olarak i¢ mekanlar i¢in kullanilir. D1g mekanlarda
¢ok az yansima vardir dolayisiyla pek fazla akustik yoktur
ve genellikle ses gii¢lendirilir. Ancak dis mekanda mesafeler
biiyiiktiir ve 6rnegin bir binadan yansima oldugunda, bu hemen
rahatsiz edici olabilir. Bodrum’daki klasik miizik festivalinde
rahatsiz edici yansimay: gidermek i¢in bir binayi ses emicilerle
kapladik.

+ Yakin zamanda tamamlanan projelerinizden bahseder misiniz?

Minorden majore degisen aralikta yaklasik 3.000 projede ¢alistik.
En gbze carpan projeler biiyiik performans mekanlari. Gegen y1l
senfonik miizik i¢cin Almanya Dresden ve Hollanda Arnhem’de
iki konser salonunu bitirdik ve Berlin Unter den Linden
Staatsoper’in renovasyonunu yaptik. Salonlarin tiplerinin farkli
olmasina ragmen, Dresden konser salonu iiziim bagi seklinde;
Arnhem salonu ise dikdortgen. Her {i¢ projenin ortak noktasi
mevcut: Cok sicak ve zengin ses. Bu bizim hedefimizdi ve bu
kadar iyi calistigint gérmekten ¢ok mutluyuz. Miizisyenler,
dinleyiciler ve elestirmenlerden aldigimiz geri bildirimler son
derece olumlu. Birkag yi1l 6nce Istanbul Volkswagen Arena’y1
gerceklestirdik. Bu tiir mekanlarin akustik agisindan farkli
gereksinimleri olur. Ag¢ik hava mekanlarma benzerler; tekil
yansimalar rahatsiz edici olabilir dolayisiyla tim yiizeyler
hatta izleyici alanlart bile ses emicidir. Birkag¢ yil dncesinde
gergeklestirmis oldugumuz Heineken Music Hall (simdi: Afas
Live) ve Ziggo Dome Amsterdam ile birlikte Volkswagen Arena
Avrupa’da yiikseltilmis miizik i¢in en iyi akustige sahip.

For performance

spaces the geometry is
€ for the rignt acoustics. Sometirr
the acoustician makes a (ch\gw even before

an architect is hired.
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+ What are the acoustic solutions applied to open-air spaces?

Acoustics is typically referring to indoor situations. In outdoor
situations there are little reflections, so there is not much
acoustics and usually the sound is amplified. However, in
outdoor situation the distances are large and when there is a
reflection, for example from a building, this might quickly
be disturbing. For the classical music festival in Bodrum we
covered a building with sound absorption to get rid of the
disturbing reflection.

+ Can you tell us about your recently completed projects?

We work on about 3000 projects ranging from very small to very
large. The most eye-catching projects are the large performance
spaces. Last year we finished two concert halls for symphonic
music: in Dresden, Germany and in Arnhem, Netherlands and
the renovation of the Staatsoper Unter den Linden in Berlin.
Although the type of halls is different, the Dresden concert hall
is a vineyard shape concert hall and the Arnhem concert hall as
a rectangular shape, the sound in all 3 projects has a common
feature: a very warm and rich sound. This is also our goal and
we are very pleased that this works out so well. Feedback from
musicians, audience and critics is overwhelming positive. A
few years ago, we realized the Volkswagen Arena in Istanbul.
These kinds of venues have much different requirement for the
acoustics. It is like the open air spaces: individual reflections
can be disturbing so all surfaces, even the audience areas are
sound absorptive. Together with the Heineken Music hall (now:
Afas Live) and Ziggo Dome Amsterdam, projects we realized
a number of years earlier, the Volkswagen Arena has the best
acoustics in Europe for amplified music.

VolkswagenArena, IStanbul

+ Son dénemde akustik agidan en basarili proje / mekan hangisi? Neden?

iki tanesinden sz etmek isterim: Staatsoper Berlin ve Kulturpalast
Dresden. Dresden’de, iiziim bagi seklindeki salonun koltuklar
seviyesinde ayakkabi kutusu seklindeki salon gibi ses vermesini
sagladik. Erken yansimalar saglayarak balkonlarda ¢ok hacimli
ve samimi bir ses ortami gergeklestirdik. En uzak pozisyonda bile
sahneye yakin hissediliyor. Elestiriler vgii doluydu: Ornegin; “21.
ylizyilin romantikleri” (FAZ).

Berlin Opera binasi bir renovasyondu. Duvarlarin ses emiciligini
azalttik ve boylece giiclii yan duvar yansimalari yarattik. Bir yansima
galerisi ile birlikte yiikseltilmis tavan kombinasyonu, ¢ok kuvvetli
sekilde sicacik bir ses yaratti. Burada da elestirmenler ¢ok olumluydu:
Ornegin; “Akustik muhtesem” (FAZ).

\
Staatsoper Unter déu Linden, Beériin

+ Akustik konusunda gegmisten bugtine ulagan ydntemler diginda,
teknolojinin gelismesiyle ortaya ¢ikan yeni malzemeler ve uygulamalar neler?

Malzemede yenilik¢ilik devam ediyor. Yeni ihtiyaclar ve gelismeler
nedeniyle her tiir malzeme gelistirildi. Ornegin, yiiksek dayaniklilik
ve diisiik hava akim direnci gibi ilging 6zellikleri olan plastik siselerin
geri donligiimiinden yapilan son kat malzemeleri. Bu malzemeler
cogunlukla diger malzemelerle kombine edilerek akustik amaglarla
uygulanabilir. Kendimize ait akredite akustik laboratuvarimizda
bu {riinler icin ses emiciligi, ses yalitimi, ekipmanin ses giicii
gibi olgiimleri yapiyoruz. Uriinlerin daha fazla gelistirilip
geligtirilmeyecegini  gdrmek i¢in  sonuglari  miisterilerimizle
tartigiyoruz. m

+ What is the most successful project / venue in terms of acoustics in the

recent period? Why:

I would like to mention two: both Staatsoper Berlin and Kulturpalast
Dresden. In Dresden we made the vineyard hall sound like a shoebox
hall at stalls level. By providing early reflections we were able to
realize a very spaciousness and intimate sound at the balconies. Event
at the most far away position it feels close to the stage. The critics
were laudatory: for example, “Romantics of the 21st century” (FAZ)

The Opera Berlin was a renovation. We reduced the sound absorption
of the walls and by doing so, we created strong side wall reflections.
In combination with the creation of a reverberation gallery with a
raised ceiling, an overwhelmingly warm sound was created. Also,
here the critics were very positive, for example, “The acoustics is
fabulous” (FAZ).

* Aside from methods coming from past to date in acoustics field what
are the new materials and applications that come out by technological

developments?

Innovation in materials is continuing. All kinds of materials are
developed, because of new needs and new developments. For
example, finishing materials made from recycling of plastic bottles,
with interesting properties like high durability and low air flow
resistance. These materials can, mostly in combination with other
materials, be applied for acoustic purposes. We have our own,
accredited acoustics laboratory and we perform measurements to
these products, for example sound absorption, sound insulation or
even sound power of equipment. Mostly we discuss results with
clients to see if the products can be improved further. m
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