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Mimari olmadan akustik, akustik olmadan da mimarlik
olmaz! Mimari ve akustik el ele gider ve ben genellikle
‘iyi akustik gértlmek icin orada dedildir, mimarinin bir
parcasi olmal™ derim.

X: akustik

There is no acoustics without architecture, and there
is no architecture without acoustics! Architecture and
acoustics go hand in hand, and | often say that “fine
acoustics is not there to be seen, it should become

part of the architecture”.
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Eckhard Kahle

Kahle Acoustics

* Akustik, icinde hangi alt bilegenleri barindinyor? Akustik ve mimaride
akustik deyince aklimiza ne gelmeli?

Ses ve akustik, biiyiik bir konser salonu veya katedraldeki sarip
sarmalayan, cinlayan sesten, ofislerimizin, okullarimizin ve
evlerimizin mahrem oldugunu timit ettigimiz seslerine kadar her
yerdedir. Ses ve miizik yagamimizda ve toplumlarimizda 6nemli
anlar belirtmek ve kutlamak i¢in kullanilir, kiiltiirii tanimlar
ve ortak bir zemin olustururlar. Miizik psikolojik sagligimiz,
artistik ve duygusal ifade ve gevseme i¢in hayati 6nem tasir.
Bu giristen sonra, ilk basta su nokta agik¢a anlasilmali: Bir
mekanin akustigi onun kullanimii yansitir - bir katedraldeki
uzun siireli yankilanma bir sinemada ise yaramaz, ne de bir ofis,
senfoni konserleri igin gerekli olan, kisiyi miizigin i¢ine alan
dramatik etkiyi saglayacaktir.

ikinci olarak: Mimari olmadan akustik, akustik olmadan da
mimarlik olmaz! Aslinda insanin duyabilecegi ses dalgalarinin
boyu birka¢ milimetreden metrelerceye kadar uzanan bir aralikta
degisir - ve bunlar tam olarak mimarlarin ugrastigi mikro
yapilardan, boyalarin “doku”sundan balkon cepheleri, altlari
veya akustik yansiticilar, bir odanin genel bi¢im ve hacmi gibi
daha biiyiik elemanlara kadar olan boyutlarin aynisidir. Mimari
ve akustik el ele gider ve ben genellikle “iyi akustik goriilmek
i¢in orada degildir, mimarinin bir pargast olmali.” derim. Bu
nedenle, performans sanatlari mekanlarini tasarlarken mimar
ve akustik uzmani arasindaki ig birligi oldukga 6nemli ve iyi
is birliklerinin sonunda kimin mekanin neresini veya hangi
ozelligini tasarladigini sdylemek artik pek miimkiin degil.

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

Sound and acoustics are everywhere: from the resonant,
immersive sound in a grand concert hall or a cathedral to
the hopefully intimate sound of our offices, schools and
homes. Sound and music are used to signify and celebrate
important events in our communities and our lives, they define
cultures and provide common ground. Music is vital for our
psychological well-being, artistic and emotional expression and
relaxation. From this introduction, it should be clear that, first
of all, the acoustics of a space should reflect its uses — the long
reverberation in a cathedral would not work well as a cinema,
nor would an office provide the dramatic immersion required
for symphony concerts!

Secondly: there is no acoustics without architecture, and there
is no architecture without acoustics! In fact, the size of sound
waves that humans can hear ranges from a few millimeters
to many meters — and these are exactly the same dimensions
the architects are interested in: from the microstructure and
“texture” of finishes to the larger elements such as balcony
fronts, undersides or acoustic reflectors, to the overall shape
and volume of a room. Architecture and acoustics go hand
in hand, and I often say that “fine acoustics is not there to
be seen, it should become part of the architecture.” This is
why collaboration between architect and acoustician is so
important when designing performing arts spaces, and in good
collaborations, at the end, it is often no longer possible to say
who has designed what part or aspect of the room.
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Bir binanin genel olarak basarili olmasi
icin sadece buyuk “gorsel mimari'ye
deqil, kulturel veya toplumsal kullanim
amacina gore optimize edimis iyi bir
akustige sahip olmasi sart.

For a building to be an overall success it
must have good acoustics - acoustics
that are optimized for its uses,

culture and community - not

just great ‘visual architecture’,

* Akustik acidan iyi mekanlar olusturmak neden énemli bir konu?

Bir binanin genel olarak basarili olmasi i¢in sadece bilyiik
“gorsel mimari’ye degil, kiiltiirel veya toplumsal kullanim
amacina gore optimize edilmis iyi bir akustige sahip olmasi
sart. Mimari hacimleri kullandigimiz zaman, bu gosteri
sanat1 salonlari, okullar veya kamusal binalar olabilir, biitiin
duyularimizi kullaniriz. Duyularimizin bize nasil olup da
cevremiz hakkinda ¢oklu bicimli genel bir izlenim saglamak
iizere kombine olduklarmi anlamanin heniiz ¢ok baslarinda
olabiliriz ama akustigin bunda roli oldugunu biliyoruz.
Samimi bir akustik (¢ok ¢abuk ulasan ses yansimalari) gorsel
olarak daha yakin hissetmemizi veya bir miizik ya da drama
performansina daha duygulu bir baglant1 kurmamizi saglayabilir
ya da tamamen degisik bir 6rnek olarak ucaktaki giiriiltiiniin
spektrumu yiyeceklerin tadini etkiler.

Bir gosteri sanatlar1 mekanimin basarili sayilabilmesi igin,
icinde bulundugu toplumda bir odak noktas: haline gelmesi,
finansal olarak siirdiiriilebilir olmasi ve en biiyiik salonlar
icin diinya Olgeginde bir simge olmasi gerekir. Bu tip
yapilarda tabii ki sanatcilarin en iyi icray1 gosterebilmesi ve
izleyicilerine baglayici, i¢ine alan bir deneyim yaratabilmeleri
icin milkemmel bir akustik esastir. Sanatcilar, izleyiciler ve
medya salonun akustik kalitesi hakkinda konusurlar bu da
binanin ve bagli oldugu kurumlarin isim yapmasini saglar.
Londra’nin (¢ok yiiksek maliyetli) yeni bir konser salonunu
giindeme almasmin &nemli sebeplerinden birisi de Ingiliz
klasik miizik endiistrisinin sahip oldugu sohretin, Londra’daki
salonlarin kalitesi ile smirli oldugu seklinde algilanmasidir.
Yeni bir mekan i¢in toplumun isteklerine uyarlanmis, oraya
Ozel benzersiz bir “akustik karakter” gelistirmeye galisiriz.
Baglangicta bu karakter “fikrimizin kulagi”ndadir, tipki bir
mimarin binanin nasil gériinmesi gerektigini hayal etmesi ve her
perspektiften hissetmesi gibi. Bu temelden hareketle “akustik
karakteri” hayata gecirmek i¢in salonun bi¢imi ve geometrisini
gelistirmek, izleyicilerin yerlesimi, malzeme se¢imleri igin
mimarlar ve mithendislerle yakin is birligi icinde ¢alisiriz.

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

For a building to be an overall success it must have good
acoustics — acoustics that are optimized for its uses, culture
and community — not just great ‘visual architecture’. When
we experience architectural spaces, be they performing arts
venues, schools or urban spaces, we use all of our senses. We
are only at the very beginning of understanding how our senses
combine to provide us with a multi-modal overall impression
of our surroundings, but we do know that acoustics play an
important role. An intimate acoustic (sound reflections arriving
quickly) can make us feel visually closer and more emotionally
connected to a music or drama performance and, to give a
totally different example, the spectrum of noise on an air plane
affects the taste of the food!

For a performing arts venue to be considered a success requires
that it becomes a focal point of its community, is financially
sustainable and, for the largest venues, becomes a landmark on
the world stage. In this type of building it is of course clear
that excellent acoustics are essential for performers to play
at their best and to create an engaging, immersive experience
for their audiences. Artists, audiences and the media spread
the word about the acoustical quality of the venue, which
builds its reputation, and that of its home institutions. One of
the key reasons London is considering a new concert hall (at
great cost) is that the reputation of the British classical music
industry is perceived to be restricted by the quality of venues in
London. For a new room, we try to develop a unique ‘acoustic
character’, adapted to the aspirations of the community. At
first this character is in our ‘minds ear’ — just as the architect
imagines how the space should look and feel from every
perspective. From this basis we work in close collaboration
with the architects and engineers to develop a room shape and
geometry, audience layout and material choices to bring the
‘acoustic character’ to life.
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BUtUN akustik ve mUhendislik unsurlarinin
kesintisiz olarak mimari tasarima entegre
oldugu butuncul tasarimin en iyi tasarim
olduguna inaniyoruz. Bircok insan iy
akustik’in duvarlara paneller asilmasi veya
asill akustik yansiticllar ile basarlabilecegine
naniyor gibi gorunuyor. Tadilatler veya
akustik ayarlama tesebbuslerinde bunlar
kesinlikle birer secenek ken en iyi sonug
mimari ve akustik i¢ ice oldugunda alinr.

ar

* Yeni yapilan binalarda akustik hangi agamada ve nasil ele alinmali?

Biitiin akustik ve miihendislik unsurlarinin kesintisiz olarak
mimari tasarima entegre oldugu biitiinciil tasarimm en iyi
tasarim olduguna inantyoruz. Birgok insan “iyi akustik”in
duvarlara paneller asilmasi veya asili akustik yansiticilar ile
basarilabilecegine inaniyor gibi goriiniiyor. Tadilatlar veya
akustik ayarlama tegebbiislerinde bunlar kesinlikle birer secenek
iken en iyi sonuglar mimari ve akustik i¢ ice oldugunda alinir.

Bu entegrasyonun olmasi igin, akustik uzmanlari en basindan
beri isin i¢inde olmali - mimarlar, akustik¢iler ve tiyatro
planlamacilar1 miisteri ile birlikte, yakin ig birligi ile bina i¢in
konsept gelistirmeliler. Bu, biitiin taraflarin son derece anlayish
olmasimi gerektirir ve en iyi projeler herkesin, digerlerinin
goriislerini ve kisitlarini kendi tasarim fikrinin igine sindirdigi
ekiplerden ¢ikar.

Norvec Stavanger’deki 1.500 koltuklu konser salonu Fartein
Valen buna giizel bir 6rnek. Oslo merkezli Ratio Architecter ile
birlikte calisarak kayda deger akustik kompleksiteyle incelikle
birlesen, uyumlu bir mimari yarattik: Salon boyunca sesin
ilerlemesini iyilestirmek i¢in duvarlardan serbestce sarkan
balkonlar yapildi, her balkonun 6n sekli ve acis1 dinleyicilere
dogru yansimay1 saglamak i¢in ve sahnede mitkemmel dinleme
ortamini yaratmak i¢in optimize edildi; salonun tavani akustik
voliimil ve rezonansi artirmak bdylece senfoni orkestralarindan
oda miizigi ve cagdas miizik topluluklarina kadar degisik
biyiikliikteki orkestralara yer vermek i¢in 5 metre hareket
edebiliyor. Oyle ki, tasarim ekibi icindeki miikemmel is birligi
sonucunda salon su anda diinyadaki en iyi akustige sahip
salonlardan birisi olarak degerlendiriliyor. Ve mimarlar klasik
goriinimlii, ahsapla tamamlanmis salonda “uyumlu sadelik”
ve “ilging karmagiklik”in ¢arpici bir karisimini yaratmak igin
akustik kompleksitenin avantajini kullandilar.
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* In which stage and how acoustics should be handled in newly
constructed buildings?

We believe that the best design is holistic, where all acoustical
and engineering aspects are seamlessly integrated into the
architectural design. Many people seem to think that ‘good
acoustics’ can be achieved by hanging panels on the walls or
suspending acoustic reflectors. While in renovations or acoustic
tuning interventions these are definitely options, the best results
are when architecture and acoustics are one.

For this integration to happen, the acousticians must be involved
in the design from the very start — architects, acousticians and
theatre planners, together with the client, should develop the
concept for the building in close collaboration. This takes a
great deal of understanding from all sides and the best projects
result from teams where everybody assimilates each other’s
views and constraints into their own design thinking.

A great example of this is the Fartein Valen, a 1,500-seat
concert hall in Stavanger, Norway. Working together with Ratio
Architekter of Oslo, we created a harmonious architecture that
subtly incorporates significant acoustical complexity: the side
balconies hang free of the walls to improve sound propagation
along the hall, every balcony front shape and angle is optimized
to provide reflections to the audience and for excellent
listening conditions on stage, the ceiling of the hall can move
5 m to vary the acoustical volume and resonance of the hall
to accommodate different size ensembles, from symphony
orchestras to chamber and contemporary music. That the hall
now has acoustics considered as some of the best in the world
is down to the excellent collaboration within the design team.
And the architects took advantage of the acoustic complexity
to create a stunning mixture of ‘harmonious simplicity’ and
‘interesting complexity’ in a seemingly classic, wood-finished
concert hall.

We believe that the best design is holistic,
where all acoustical and engineering aspects
are seamlessly integrated into the architectural
design. Many people seem to think that ‘good

acoustics’ can be achieved by hanging panels on
the walls or suspending acoustic reflectors. While

in renovations or acoustic tuning interventions
these are definitely options, the best results are
when architecture and acoustics are one.

Fartein Valen Concert Hall, Stavanger, No'r\'ecl
< el

* Yenileme agamasindan gegen binalarda akustik tasarim streci nasil
olmalr?

Yenileme projeleri, salonun i¢inin tamamen degistirilmesinden,
hafif dokunuslu (ama genellikle ¢ok Onemli) akustik
iyilestirmelere veya bir tadilat sirasinda ¢ok degerli bir konser
salonunu emniyete almaya kadar olan bir aralikta yer alabilir.
Her tip yenilemenin kendine 6zgii zorluklart vardir fakat hepsi
mevcut yapinin akustigini timiiyle anlamakla baglar. Bu ii¢
boliimden olusur:

Oncelikle binanin korunmasi gereken énemli akustik dzellikleri
veya yetersizliklerinin anlasilabilmesi i¢in eger varsa binanin
orkestra veya tiyatro grubu gibi deneyimli kullanicilart ile
yapilacak gérlismeler en dnemli adimdir. Sonra performanslar
ve provalar esnasinda kendi dinlemelerimiz esastir; bdylece
salonun karakteri hakkinda iyi bir 6znel duygu sahibi oluruz.
Mevcut akustigin yerel dinleyiciler tarafindan begenildigi
Briiksel’deki La Monnaie Opera Binasi veya Cenevre’deki
Victoria Hall gibi tarihi salonlar icin, salonun karakterini
oznel olarak anlamak ve bdylece yenileme siirecinde onu
koruyabilmek bizim i¢in devasa bir konudur. Son olarak
binanin karakteristigini dokiimante etmek i¢in tam ve dikkatli
akustik dlgiimler -ve daha gok dinleme- yapariz. Onerilerimizi
iyi bir bilimsel esasa oturtmak igin Ol¢limlerimiz ve 6znel
deneyimlerimiz arasinda bir baglanti arariz.

Yenilemeler lizerinde ¢alismaktan 6zellikle zevk aliyoruz ¢iinkii
bunlarda yeni bina projelerinden farkli tipte bir yaraticilik s6z
konusu. Genellikle binanin dikkat etmeniz gereken uzun bir
tarihi ge¢misi vardir ve herhangi bir tasarim karari bu tarih
baglaminda alinmak zorundadir - bu halen iizerinde ¢alistigimiz
Isvigre Bern’deki XIV. Louis stili Kulturcasino projesinden
Briiksel’deki Art Deco Flagehy Konser Salonu’na veya iki
tarz arasindaki herhangi bir seye kadar uzanan bir yelpazede
olabilir. Dahasi, kiymetli salonuna dénen dinleyici herhangi bir
seyi begenmemesi durumunda ciddi bir elestirmen olacaktir!

* How should acoustics design process be for buildings under
renovation?

Renovation projects can range from a complete reworking of
the interior of a venue, to light-touch (but often still highly
significant) acoustical improvements, to safeguarding a beloved
concert venue during a refurbishment. Each type of renovation
has its own challenges, but they all begin with thoroughly
understanding the acoustics of the existing building. This
comprises three parts:

Firstly, when a building has experienced users, such as a
home orchestra or theatre company, discussions with them are
the most important step in understanding what the important
acoustical characteristics are that should be preserved and
what any deficiencies might be. Next, our own listening during
performances and rehearsals is essential so that we have a
good subjective sense of the character of the room. For historic
venues such as La Monnaie opera house in Brussels or Victoria
Hall in Geneva, where the existing acoustic is enjoyed by local
audiences, it is paramount for us to subjectively understand
the character of the room so that we can maintain it through
the renovation. Finally, we carry out thorough acoustical
measurements — and more listening — to document the
characteristics of the building. We seek connections between
the measurements and our subjective experience to put our
recommendations on a good scientific basis.

We particularly enjoy working on renovations because they
involve a different type of creativity to new-build projects — you
have an often long history of the building to draw upon, and any
design decisions have to be in the context of that history and
the existing architecture — this could range from the Louis XIV
style at our current Kulturcasino project in Bern, Switzerland to
Art Deco at the Flagey concert hall in Brussels, or anything in
between. Furthermore, the audience returning to their cherished
hall will be serious critics if anything is not to their liking!
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* Akort/Mudahale projeleri de portfolyonuzda énemli bir yer tutuyor.
Akustik tasariminin bu yéniiniin nasil gergeklestirildiginden bahseder
misiniz?

Bunun ge¢misimiz dolayisiyla oldugunu diisiniiyorum. Kahle
Acoustics’teki biitiin akustikgilerin hem miizik hem de doga
bilimlerinde egitim ve gegmisleri var. Ben fizik okudum ve
akustik konusunda doktora derecem var, ayn1 zamanda degisik
uluslararas1 gruplarda viyola ¢alan profesyonel bir miizisyen
olarak calistim. Dolayisiyla sahnede ¢almanin nasil bir his
oldugunu biliyorum - ve orada neyin kotii gidebilecegini;
salonlart nasil tasarlayabilecegimi — ve orada da neyin kot
gidebilecegini  biliyorum.  Akort/miidahale  projelerinde
“terciime”de ¢ok vakit harcanir: Goézlemler ve miizisyenlerin
sikayetlerinin akustik agisindan ne anlama geldiginin tercimesi
ve akustik eksiklikleri salon ve/veya mimari unsurlarin
Ozelliklerine terciime etmek. Amag bir salonun neden sorun
yarattigini ve sonra da bunu nasil diizelteceginizi bulmaktir.

Bazen kendimizi fizyoterapist gibi hissederiz. Viicudu
“dinlemek” ve “her seyin yerine oturmasi” icin kiiclik
degisiklikler yapmak. Baz1 mekénlarda akustik konular salonun
bir kismina 6zeldir veya belli bir mimari elemana atfedilebilir.
Bu durumlarda boélgesel olarak ylizeyleri ayarlamakla veya
dikkatli miidahalelerle nemli akustik iyilestirmeler saglanabilir.

Diger durumlarda mekéan uzun siireyle kapatilamaz (genellikle
biiytik bir yenileme isi salonun bir veya iki yil kapatilmasini
gerektirir) ve bir dizi dikkatli kii¢iik proje, performanslar arasina
veya salonun kapali oldugu dénemlere 6rnegin yaza sikistirilir.
Siirekli bir projenin aksine her asamada verimli geri besleme
alabildigimiz bu tiir projeler, geri beslemeleri miidahalenin bir
sonraki agamasini yonlendirmek iizere kullanmamiz sebebiyle
ozellikle orkestra sefi, miizisyenler ve yonetimle siki bir is
birligi yapmamiza olanak verir.
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Renovation projects can range from a
complete reworking of the interior of a venue,
to light-touch acoustical improvements, to
safequarding a beloved concert venue during
a refurbishment. Each type of renovation has
its own challenges, but they all begin with
thoroughly understanding the acoustics of the
existing building.

ning/Interventions projects are also an important part of your
/ Y

portfolio you please tell us how this aspect of acoustics design

is realized?

I think this is because of our background! All acousticians
from Kahle Acoustics have a background and education both in
music and in natural sciences. [ myself have studied physics and
have a PhD in acoustics, and at the same time I have worked as a
professional musician playing the viola in different international
groups. So I know what it feels like to play on a stage — and
what can go wrong there; and [ know how to design rooms — and
what can go wrong there as well. In tunings/interventions, a lot
of time is spent “translating”: translating the observations and
complaints of the musicians into what this means acoustically,
and translating the acoustic deficiencies to features of the room
and/or architectural elements. The aim is to find out why a room
is creating a problem, and then how to fix it.

Sometimes we feel like a physio-therapist, “listening” to a body
and making slight changes so that “all falls in place”. In some
venues the acoustical issues are specific to one part of the room,
or can be attributed to a particular architectural element. In
these cases, significant acoustical improvements can be made
by locally tuning surfaces or with discreet interventions.

In other cases, the venue cannot be closed for a long period
(often a large renovation requires a venue to be closed for a
year or two) and a series of discreet, smaller projects can be
fit in between performances or during downtime, for instance
during the summer. These kinds of projects allow us to
collaborate particularly closely with the conductor, musicians
and management since unlike a continuous project we can get
productive feedback after each step and use this to steer the next
step of intervention.

Miizisyenlerin kendilerini ve digerlerini duyma kosullarinin
yeterince iyi olmadigi bazi salonlarda iyilestirmeler yaptik.
Portekiz Porto’daki Casa da Musica, Isvigre’deki Winterthur
Stadthaus ve Stockholm’deki Konserthus’da sahnedeki
isitmeyi iyilestirmek, yliksek sesli vurmali ¢algilar ve piring
enstriimanlar1 daha sessiz yayl calgilar ve tahta nefesli
calgilar ile daha iyi dengelemek i¢in mimariye entegre akustik
yansiticilar ve stratejik olarak yerlestirilmis ses emici yiizeyler
gelistirdik. Stockholm’de tavandan gelen yansimanin kuvvetini
ve duyulabilirligini artirmak icin teknik kafes seviyesinde bir
elektro akustik zenginlestirme sistemi monte edilerek daha
ileri bir iyilestirme yapildi —aslinda mimari akustik problemleri
¢ozmek icin bir elektro akustik sistem kullanildi. Teknik kafes
kullanim kolaylig1 saglamak i¢in daha onceki bir yenileme
sirasinda ilave edilmisti ve salonun tamamini kapliyor. Kafes
sahneden tavana dogru giden sesi iletim kaybi yaratarak
soniimlendiriyor ve yansimanin azalmasma yol agtyordu.
Zenginlestirme sistemi, teknik kafes nedeniyle olusan rezonans
kaybinin yerini tutmasi i¢in salonun kendi yansimasini zarif bir
bicimde kuvvetlendiriyor. Tavan bir kez daha “akustik acidan
yerini bulmus” olup salon simdi bu sekilde ses veriyor.

Stadthaus, Winterthur, Isvigre

We have made improvements at a number of venues where
conditions for musicians to hear themselves and each other
were not good enough. At the Casa da Musica in Porto,
Portugal, Winterthur Stadthaus concert hall in Switzerland
and Stockholm’s Konserthus we developed architecturally
integrated acoustical reflectors and strategically located sound
absorbing surfaces to improve on-stage hearing and to better
balance the louder percussion and brass instruments against
the quieter strings and woodwinds. In Stockholm, a further
improvement has been to increase the strength and audibility
of reverberation from the upper room by installing an electro-
acoustic enhancement system above the technical grid level
-actually using an electro-acoustic solution to solve an
architectural acoustics problem. The technical grid was added
during a previous renovation for simplified access and covers
the whole hall. The grid was attenuating the sound travelling
from the stage to the ceiling, creating a transmission loss and a
resulting lack of reverberation. The enhancement system subtly
amplifies the hall’s own reverberation to replace the resonance
lost due to the technical grid. The ceiling has, once again, “fallen
in place acoustically” and this is how the hall now sounds.
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* Yakin dénemde tamamlanan Philharmonie de Paris projenizden
bahseder misiniz? Nasil bir tasarim stireci oldu?

Paris Filarmoni &zellikle meydan okuyucu ve eglenceli bir
projeydi. Fransa’min yakin tarihindeki bu en prestijli yap1
projesine sadece Fransa’nin en taninmis mimari Jean Nouvel
degil onun yan1 sira dort akustik danigman da dahildi. Kahle
Acoustics olarak miisterinin akustik¢isiydik, akustik brief’i
hazirladik, tasarim gelistirme, insaat ve acgilisa nezaret ettik.
Auckland’dan Marshall Day Acoustics ve mimara &zel
danigmanlik yapan Los Angeles’tan Yasuhisa Toyota of Nagata
Acoustics’le tasarim akustikgileri idi.

Kahle Acoustics’in brief’i bu ikonik salonun akustiginin
tamamen essiz, ¢agdas ve en gelismis teknolojik prensiplere
dayanmasini sagladi. Tasarim ekibi milkemmel sekilde birlikte
calisti, akustik brief’imizi ¢ok giizel goriiniimlii ve muhtesem
ses veren bir salona doniistiiren meslektaslarimizi ve mimarlart
tebrik ediyoruz!

o Akustik konusunda gegmisten bugiine ulasan yéntemler diginda,
teknolojinin gelismesiyle ortaya gikan yeni malzemeler ve uygulamalar
neler? Bunlarin projelere etkisinden bahseder misiniz?

Grekler, Epidaurus Amfi Tiyatrosu gibi yapilar1 tasarlarken
akustigin temel prensiplerini olusturmus olsalar da akustik
nispeten yeni bir bilim. 19. yy. sonlarinda Helmholtz ve W.C.
Sabine’in ¢aligmalarina kadar ses fizigi gelisme gostermemisti.

Akustik bilimi son zamanlarda ¢ok heyecan verici bir donemde.
Insan kulaginin isitmesine yénelik artan psikolojik destekten,
3D akustik ol¢lim, playback teknikleri ve gergek zamanli
akustik simiilasyon araglarina kadar bircok cephede akustik
bilimi hizla ilerliyor.

Ses yansima yollarmi izleme yetenegi ve ayarlamalarin
etkilerini dogrudan mimari model iizerinde gormek son
birkac yildaki dnemli ilerlemeler. Artik mimarlarla ayni hizda
calisabilir ve tasarimi optimize etmek i¢in alternatif geometriler
veya parametreler Onerebiliyoruz. Bu araglar olmaksizin,
Stavanger ve Paris’teki salonlar akustik agidan simdi olduklart
kadar iyi optimize edilemezlerdi. Bu metotlar1 her ikisi de
Cenevre’de olan gecici Opéra des Nations ve yeni Théatre
de Carougeda duvar panellerinin agilarii saptamakta ve
Cin’deki Fuzhou Opera Hall’de akustik parametrelerden tersine
mithendislik yoluyla i¢ mekan bi¢imini belirlemekte kullandik.
Bir¢ok durumda mimarlarla oturup degisiklikleri, vakit alan
akustik bilgisayar modellemeleri i¢in ofise donmek zorunda
kalmaksizin birlikte yapabiliyoruz ki bu akustigin kesintisiz
olarak mimariye entegre oldugu biitlinciil tasarim yaratmak igin
muazzam Olgiide yararli.

* Please tell us about your recently completed project of Philharmonie
de Paris. How was the design process?

The Philharmonie de Paris was a particularly challenging and
fun project! Not only was this the most prestigious building
project in France in living memory, with France’s most well-
known architect Jean Nouvel but in all there were 4 acoustics
consultants involved! Kahle Acoustics were acousticians to
the client and defined the acoustical brief, supervised the
design development, construction and opening. Marshall Day
Acoustics of Auckland were the design acousticians with
Yasuhisa Toyota of Nagata Acoustics, Los Angeles acting as
special advisor to the architect.

Kahle Acoustics’ brief ensured that the acoustics for this iconic
hall would be totally unique, contemporary and based on state-
of-the-art principles. The new typology sees a compact, intimate
inner room for the audience floating within a reverberant outer
volume. In this way acoustical intimacy and immediacy is
generated by the surfaces of the inner room with resonance
and reverberation delivered by the larger volume. The design
team worked extremely well together and we congratulate our
colleagues — and the architects — on translating our acoustic
brief into a beautiful looking and great sounding hall!

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

Acoustics is a relatively young science — although the Greeks
established the basic principles of acoustics in designing
structures such as the Amphitheatre at Epidaurus, it was not until
Helmholtz and W.C. Sabine working in the late 19th Century
that the physics of sound began to be thoroughly developed.

The science of acoustics is currently in a very exciting period.
On many fronts, the science of acoustics is being improved at
a rapid pace: from a better psychological underpinning of how
humans hear, to 3D acoustical measurement and playback
techniques and real-time acoustic simulation tools.

The ability to trace sound reflection paths and see the effects
of adjustments directly in the architect’s model is a major
advancement from the last few years. We can now work at the
same pace as architects and propose alternative geometries
or parametrics to acoustically optimize the design. The halls
in Stavanger and Paris could not have been acoustically
optimized to the extent they are without these tools. We have
also used these methods to determine the angles of wall panels
at the temporary Opéra des Nations and the new Théatre de
Carouge (both in Geneva) and to determine the interior shape
of the Fuzhou Opera Hall, China via reverse engineering from
acoustical parameters. In many instances we can sit with the
architects and make changes together, without having to return
to the office for lengthy acoustic computer modeling, which
is enormously beneficial for creating a holistic design with
acoustics integrated seamlessly into the architecture.

* Yakin dénemde akustik agidan en basarili buldugunuz proje/mekan
hangisi? Neden?

Stavanger, bir fiyorda bitisik simdiye kadar isitmis oldugunuz
en iyi orkestra sesini iireten giizel bir salon... Paris Filarmoni,
alisilmisin diginda bir mekan, yenilik¢i mimari ve sanatgilarla
izleyiciler arasinda (hem gorsel hem akustik) bir iliski kuran,
degisik ve heyecan verici bir salon. Ve Bochum... Bochum
Senfoni Orkestrasi i¢in yeni konser salonu. Belki bunun
sebebi gecen hafta orkestranin yeni yerindeki, heniiz tam
olarak bitmemis bir salonda, ilk provalarini izlemek i¢in orada
olmamdi. Fakat ses simdiden oradaydi ve giizeldi! Veya sadece
yeni evlerini kesfeden miizisyenlerin mutlu yiizlerini gérmek
miydi giizel olan?

* Son dénem projelerinizde ve gelecekteki hedeflerinizden bahseder
misiniz?

Miikkemmel akustik miikemmel is birliklerinin sonucudur
ve umariz ki akustigi anlamamizin derinlesmesi bizi daha
iyi iy ortagi yapar. Ayni zamanda amacimiz daima akustik
arasgtirmalarindaki en son gelismeleri kapsamak ve psikolojiyi
tasarimlarimiza dahil etmek. Gegtigimiz yillarda mimarlarin
kendi 3D modelleri iginde ¢alisacak akustik modelleme
teknikleri gelistirerek mimarlarla daha yakin (ve ¢abuk) ig birligi
yapma yetenegimizi gelistirmek i¢in ¢cok ¢aligtik. Ancak akustik
sonunda tamamen sese iligkindir ve bu teknikler hala bizim
gorsel sonuglari hayal edilmis bir akustik sonuca ¢evirmemize
dayantyor. Bizim i¢in bundan sonraki adimlar modeli ger¢ek
zamanli olarak ayarlarken olacak mimari degisikliklerin etkisini
dinleyebilme imkan1 olacak. Ancak nihai test her zaman ayni
kalacak: Gergek miizisyenler tarafindan ¢alinan gercek miizigi
kendi gergek kulaklarinizla dinlemek - burada duygular devreye
girer ve gergek heyecan buradadir... m

* Recently which project/ space is the most successful one from the
viewpoint of acoustics? Why?

Stavanger, a beautiful hall next to a fjord that produces some of
the best orchestral sound you have ever heard... Philharmonie
de Paris, a novel space, innovative architecture and a
relationship between performers and audience (both visually
and acoustically) that is different, and exciting... And Bochum,
the new concert hall for the Bochumer Symphoniker. Perhaps
this is because I was there last week for the first rehearsals of
the orchestra in their new space, in a hall that is still not quite
yet finished. But the sound is already there and it is beautiful!
Or is it just beautiful so see all the happy faces of musicians that
discover their new home?

* Will you please tell us about your recent projects and future aims?

Excellent acoustics is the result of excellent collaborations and
we hope that our deepening understanding of acoustics makes
us better collaborators. At the same time, our aim is always to
incorporate the latest developments in acoustics research and
psychology into our designs. In recent years we have worked
hard to improved our abilities to collaborate even more closely
(and quickly) with architects by developing acoustical modeling
techniques that operate in the architects’ own 3D model. But
acoustics is ultimately all about sound, and these techniques still
rely on us converting a visual result into an imagined acoustic
result. The next steps will be for us to be able to listen to the
effect of architectural changes as we make adjustments to the
model in real-time. Yet the ultimate test will always stay the
same: listening to real music by real musicians with your own,
real ears - this is where the emotions come in and this is where
the real excitement is... m
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