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Ozet

Akilli kentler; akilli binalar, yerlesim alanlari, is merkezleri gibi cesitli mekanlari igerisinde barmmdiran bir
yapilanmadir. Bu kentler; multidisipliner olarak ¢alisan, icerisinde cesitli teknolojik, ekonomik, ekolojik ve
stirdiiriilebilir 6zellikleri bir arada bulundurarak yasam alanlarimi iyilestirmeyi veya yeni yasam alanlart
olusturmayr hedeflemektedir. Hedeflenen yasam alanlarmin kentsel olcekteki problemlerine ¢oziim oOnerisi
getirebilecek alti ana bilesen bulunmaktadir. Bu bilesenler; akilli yonetim, akilli ekonomi, akilli hareketlilik,
akilli ¢evre, akilli insan ve akilli yasam olarak belirlenmistir. Birbirini besleyen, gelistiren ve destekleyen bu
bilesenler akilli kent tasariminda biitiinciil bir sekilde ele alinmalidir. Diinya genelinde bu bilesenleri i¢erisinde
barindirmayt hedefleyen akilli kent uygulamalart mevcuttur. Sunulan ¢alismada ise; akilli kent olacagini iddia
eden NEOM-The Line incelenmektedir. Diger akilli kentlerden farkli olarak The Line in sifirdan insa edilecek
olmasi ¢calismada segilme sebebidir. Kentin, on dort yatirim hedefi mevcuttur. Bu dogrultuda da ¢alismada The
Line’in belirlenmis hedefleri kapsaminda ¢evresel, sosyal, ekonomik ve yonetimsel baglamda degerlendirilmesi
ve hangi akilli kent bilesenlerine sahip oldugunun belirlenmesi hedeflenmektedir. Kentin barindiracagi
ozelliklerin degerlendirilmesi ile elde edilen sonuglarla, akilli kent bilesenleri baglaminda olumlu ve olumsuz
potansiyelleri tespit edilmektedir.

Anahtar Kelimeler: NEOM, The Line, Akilli Kent, Akilli Kent Bilesenleri, Sifirdan Akilli Kentler.

SMART CITIES FROM SCRATCH: AN ANALYSIS IN THE CONTEXT
OF NEOM-THE LINE CITY

Abstract

Smart cities are a structuring that includes various spaces such as smart buildings, residential areas and
business centers. These cities aim to improve living spaces or create new living spaces by working in a
multidisciplinary manner and incorporating various technological, economic, ecological and sustainable
features. There are six main components that can offer solutions to the urban scale problems of the targeted
living spaces. These components are smart governance, smart economy, smart mobility, smart environment,
smart people and smart life. These components that feed, develop and support each other should be handled
holistically in smart city design. There are smart city applications around the world that aim to incorporate
these components. In the present study, NEOM-The Line, which claims to be a smart city, is analyzed. Unlike
other smart cities, The Line will be built from scratch, which is the reason for its selection in the study. The city
has fourteen investment targets. Accordingly, the study aims to evaluate The Line in the environmental, social,
economic and administrative context within the scope of its set goals and to determine which smart city
components it has. With the results obtained by evaluating the characteristics of the city, its positive and
negative potentials in the context of smart city components are determined.

Keywords: NEOM, The Line, Smart City, Smart City Components, Smart Cities from Scratch.
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* Bu ¢calisma, 21-22 Kasim 2022 tarihlerinde diizenlenen “IIl. Uluslararas: Kentsel Arastirmalar Kongresi” nde
“Suudi Arabistan’in Yeni Akilli Kenti: NEOM-THE LINE” bashgwyla sunulan ozet bildirinin genisletilmis ve
gelistirilmis halidir.
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1. GIRIS

Akilli kent kavramu, kullanildigi giinden itibaren ¢ok sayida calismaya konu olmustur. Onemli
teknolojik sirketler, akilli kent kavramima uyumlu olarak, ¢esitli, kompleks bilgi islem sistemlerini
kente, kentsel alt yapilara dahil etmistir (Arroyo-Canada ve Gil-Lafuente, 2017). Cesitli bilgi
sistemlerinin kente dahil edilmesi multidisipliner bir yaklasimi da beraberinde getirmistir. Akill
kentler, bu baglamda yenilikgi {irlin ve hizmetlerin yan1 sira bireyleri destekleyen, kentin endiistriyel
gelisimini iyilestirme firsat1 sunan, kentlerdeki siirdiiriilebilirligi ve Bilgi-islem Teknolojilerini (BIT)
dikkate alan bir biiylime alani olarak yorumlanmistir (Solano vd., 2017). Akilli kent, kentlerde
biiylimenin sosyo-teknik ve sosyo-ekonomik yonlerini ele alan entelektiiel bir yaklasim olarak da

tanimlanabilir.

Buradan hareketle akilli kentler, genis bant ekonomisi ve akilli inovasyon gibi bir¢ok yenilik¢i sistemi
icerisinde barindirir. Teknolojik ozellikleriyle kentsel problemlere ¢oziim iiretmeye calisan akilli
kentlere toplumsal agidan bakildiginda, bu kentler yaratic1 yagama tesvik eden ve insan potansiyelini

ortaya ¢ikarmay1 amag edinen dzelliklere de sahiptir (Oztopgu ve Salman, 2019).

Akilli kentler {izerine yapilan ¢aligmalarda bu kentlerin gelisimine katki saglayan baslica bilesenler
akilli ekonomi, akilli ¢evre, akilli insan, akilli hareketlilik, akilli yonetim ve akilli yasamdir (Cohen,
2018; Komninos, 2008; Giffinger vd., 2007). Akilli kentlerin tasariminda ve degerlendirilmesinde bu
bilesenler dogrultusunda hareket edilen calismalar mevcuttur. Bu baglamda kiiresel Olgekteki
caligmalarda, kentlerin akilli kent bilesenlerinin gogunu igerdigini ya da birkac¢ini temel aldigim

soylemek miimkiindiir (Oztopgu ve Salman, 2019).

Kiiresel ol¢ekte akilli kentler, kentlerin mevcut durumda kendini gelistirerek ya da sifirdan inga
edilerek olusmaktadir. Sifirdan inga edilen akilli kentler, sosyal ve fiziksel olarak eski kullanicilari,
yapilari, altyapilar1 olmayan arazilerde veya devlet tarafindan korumali bolgelerde insa edilmektedir.
Proje alanlar1, yeni nesil akilli ¢éziimlerin kullanicilar1 ve gelistiricilerinin var olmasi i¢in yeni
sakinleri ve sirketleri cezbetmeyi hedeflemektedir (Kemeg, 2023). Sifirdan insa edilen akilli kentlerin
belirleyici 6zelliklerinden birisi de var olan kentlerin karmasikligindan ve dengesiz olma halinden
koklesmis sosyal ve fiziksel altyapilari, is rutinleri, politik alanlar araciligiyla giiglii bir sekilde
korunmasidir (Carvalho, 2014). Sifirdan yaratilan akilli kentlerde, zaman i¢inde gelisen kentlerdeki
gibi parga parca ve kademeli olarak bir gelisim s6z konusu degildir. Bu kentler, hizl1 bir kullanim i¢in
kademeli bir gelisim olmaksizin inga edilmektedir. Sifirdan insa edilen akilli kent planlarinda, bina

tipolojileri, mimari tarzlar1 onceden belirlenen biitiinsel bir anlayis ile belirlenmektedir (Kemeg, 2023).

Sunulan bu calismada da sifirdan insa edilecek ve akilli kent olma niteligini hedefleyen Suudi

Arabistan’da ingas1 devam eden NEOM-The Line sehri incelenmek iizere secilmistir. Ayrica kentin
2
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tasarim hedefleri kapsaminda gevresel, sosyal, ekonomik ve yonetimsel baglamda degerlendirilmesi ve

hangi akilli kent bilesenlerine sahip oldugunun belirlenmesi ¢calismanin ana hedefini olusturmustur.

Calismanin organizasyonu 6 ana boliimden olusmaktadir. Birincisi giris béliimiidiir. Ikinci ve iiciincii
bolimde calismanin temellerini olusturabilmek adina akilli kent ve akilli kent bilesenlerinden
bahsedilmistir. Dordiincli boliimde ise, NEOM- The Line kentinin 06zellikleri ve hedeflerine
deginilmistir. Besinci bolimde, cevresel, sosyal, ekonomik ve yoOnetimsel baglamda etkileri
degerlendirilmis ve hangi akilli kent bilesenlerine sahip oldugu tespit edilmistir. Son boliimde ise

calisma ile ilgili genel sonuclar 6zetlenmistir.

2. AKILLI KENT

Niifusun artmasiyla enerji tiiketiminin fazlalasmasi ve buna bagl olarak enerji kaynaklarmin giin
gectikce azalmasi, ¢evre kirliligi ve iklim degisikligine neden olmaktadir. Bu durum siirdiiriilebilir
gelismelere, enerji verimli ulagim sistemlerini olusturmaya, yesil teknoloji yatirimlarina tesvik edici
bir etki yaratmaktadir. Bu gelisim ve gelismeler, kentte yeni planlama paradigmalarinin olugmasina
ortam hazirlamaktadir. Bu paradigmalar, ekolojik kent, enerji verimli kent, sifir karbon kent gibi enerji
konusuna odaklanan ve gelisen teknolojilerin katkisiyla farkli bakis agilart ortaya koyan yaklagimlari
beraberinde getirmistir (Ates ve Onder, 2018). Bu farkli bakis agilar1 ile akilli kentler giiniimiiz kent
sorunlarina ¢6ziim bulabilmek ve daha yasanabilir bir ortam olusturmak igin kentin altyapi, bilgi ve
islem teknolojileri gibi birgok sorunun ¢ozliimiinii kapsayan biiylik bir organik sistem olarak kargimiza

¢ikmaktadir (Cetin ve Ciftci, 2019).

Teknolojinin gelismesi ve yayginlagmasiyla, BiT’in kentsel alanda sosyal ve mekansal boyutlart
tizerindeki etkisi goriilmeye baglanmigtir. Bu etkilerden dolayi, bilgisayar ve bilgi teknolojileri
kentlerden ve bireylerden ayirt edilemez bir parca haline gelmistir. Giiniimiizde yaygin olarak
giindemde olan ve kullanilan akilli kent stratejileri, akilli kent arastirmacilar tarafindan aslinda bir
realiteden ziyade ¢ogunlukla kent adina gelecek igin stratejik bir vizyon olarak kabul edilmektedir.
Stratejik vizyonda, akilli kent kavrami, kentsel gelisme evresinde mevcut ya da yeni kentlerin (yesil
kentler, sifirdan kentler, planli kentler vb.) olusmasimm saglamaktadir. Kiiresel anlamda mevcut
kentlerin sorunlarini ¢ozerek akilli kent olma amaciyla ilerlerken; Planit Vadisi (Portekiz), Cyberport
Hong Kong (Cin), Masdar City (Abu Dha-bi-BAE) gibi yeni kentler sifirdan tasarlanip insa edilerek,
onde gelen akilli teknolojiyi ve yesil fiziksel planlama oOzelliklerini icerisinde barmndirmaktadir
(Akbas, 2018).

Akillt kentler bazi1 6zelliklere ve bu oOzellikleri destekleyen araglara sahiptir. Bundan 6tiirii birgok

aragtirmaci tarafindan cesitli noktalara vurgu yapilacak sekilde tanimlanmistir (Sekil 1). Hall vd.

3
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(2000) akall1 kentlerin kendi kendine yetebilen bir sistem niteligi tasima potansiyeline sahip olmasi
gerekliligini vurgulayarak; giivenli, ¢evre dostu ve her anlamda siirdiiriilebilir 6zellikler tasimasi
gerektigini belirtmistir. Hollands (2015) ve Harrison vd. (2010) ise tanimlamalarinda akilli kentlerin
egitim, yonetim, saglik, ulasim gibi hizmetlerin altyapilartyla bilisim teknolojilerinin altyapisinin
birbirine entegre edilmesi gerektigini vurgulamislardir. The Institute for Diversification and Energy
Savings (IDAE, 2012)’de bu tanimlamaya benzer bir sekilde akilli kentlerde BIT’ten
faydalanilmasinin gerektigini belirtmistir. Eger (2009) ise akilli kent kavraminin akilli toplumdan
geldigini; akilli toplumlarin bu kentleri insa ederken bulunduklar1 yere ait olma duygusunu da insa

edeceklerini belirterek toplumsal bir bakis agisiyla bu kavrami tanimlamistir.

Gorildiigi lizere akilli kent kavrami cesitli sekillerde tanimlanmaktadir. Fakat en temel anlamda
teknoloji ile baglantili, kaliteli bir yasami amag¢ edinen, yenilikgi, siirdiirebilir kentsel alan olarak
karsimiza c¢ikmaktadir. Bir kentin akilli olmasi i¢in ekonomik gelismeyi destekleyen, sosyallesme
kavramini barindiran, ¢evrenin korunmasina izin veren bir yapiya sahip olmasi gerekir. Bu baglamda
Sekil 1’de hem yonetimin hem de halkin kullanabilecegi araglarla bir kenti akilli kente

doniistiirebilecek unsurlar gosterilmektedir (Eremia vd., 2017).

sosyal
gevresel \»\
/ \'
\\ yasanablhr) /“/“\’\
( 1k11D»? /’ D ’/;;ri\\ { blimqleslk\
\ dostu | <" |yenilikei | p anlama |
_ ¢ /\\\y 7 \odakin) &
/ N ~—~— \,\7 ).-"/ . 5
{ \ Qr
areketli.
%]\; JT—— ozellikler araglar —{ ngnﬁl?;;)

/ / a o\
- "j’“\ (kapsayier)  (BIT) P
Y’ = - -

( kaylnk
yeterliligi VN > y N
\‘ Y !d"]dmlk‘ \dlrenchi >— /katilime
"\ \ ] / yuklagunl,“
\ ./
ekonomik
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Sekil 1. Akilli sehri tanimlamak igin kullanilan 6zellikler ve araglar (Eremia vd. (2017)’den
faydalanilarak yazarlar tarafindan gelistirilmistir.).

Genel olarak akilli bir kentin amaglar1 su tedariki, verimli ulasim, giivenilir enerji, verimli kamusal
idare, kamusal bilgilere her an erisim vb. olarak belirlenmistir. Bu dogrultuda da akill1 bir kentin ortak
ozellikleri; kaynaklarin daha etkin ve verimli kullanimi, maliyet ve enerji tasarruflu uygulamalar
saglanmasi, yasam kalitesinin yiliksek olmasi, karbon saliniminin diisiik ve ¢evre kirliliginin az olmasi,
planlama konusunda katilimcilik ilkesinin etkin rol almasi olarak siralanabilir. Akilli Kkentlerin

planlamasinda yeni yaklagimlar ise yere 6zgii mimari, insan 6lgeginde kamusal mekanlar, yiiriinebilir

4
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mahalleler, karma alan kullanimi, aidiyet hissi, kentlerin kiiltiirel karakterlerinin taninmasi, temiz ve
giivenilir mekan, islevsel cesitlilikte kentsel mekan seklinde siralanabilir (Sinmaz, 2013; Cetin ve
Ciftci, 2019). Ozetle, akilli kentlerin tasarlanmasinda teknolojik lgiitlerin yaninda kamusal, toplumsal
ve kiiltiirel ¢esitli unsurlar da 6n planda olmalidir. Bu dogrultuda akilli kentler i¢in ekonomi, insan,
yonetim, ¢evre, yasam, ulagim gibi bagliklarda oOlgiitler belirlenmistir. Bunlardan bir sonraki baglikta

bahsedilmistir.

2.1. Akilh Kent Bilesenleri

Nam ve Pardo (2011) akilli kent kavramini teknolojiyi, yontemi ve politikay1 da ele alan bir yenilik
olarak gormiis ve bu ydnde bir ¢alisma ortaya koymustur. Bu calismada, kentlerin, akilli kent olma
siireglerinde, kentin akilli ekonomi, akilli yonetim, akilli hareketlilik, akilli ¢evre, akilli insan, akill
yasami hedeflemesinin gerekli oldugunu ifade etmistir. Giffinger vd., (2007); akilli kenti, ekonomi
veya is giiciiyle ilgisi, icerisinde yer alan insanlarin egitim diizeyi ile baglantisi, kent yonetimi veya
idaresi ile insanlar arasindaki iliski, glinliik kent yasaminda modern teknolojinin kullanimi gibi ¢esitli
alanlarda ele aldigini ifade etmektedir. Sanayi, egitim, teknik altyap: gibi cesitli alanlar1 ele alan akilli
kentin (Giffinger vd., 2007) alt1 ana karakteri oldugunu tanimlanmistir. Bu 6zellikler, akilli kentlerin
daha ayrintili bir sekilde ele alinmasina yardimci olmaktadir. Akilli insan, akilli yonetim, akilli ¢evre,
akilli ekonomi, akilli ulagim, akilli yasam olarak belirlenen alt1 kriter ile akilli kentler, ileriye doniik
bir sekilde iyi bir performans gosteren, kendi kendine karar veren, bilingli vatandaslarin faaliyetlerinin

yer aldig1 ‘akill’’ bir kombinasyon iizerine insa edilmistir (Giffinger vd., 2007).

Bu kombinasyon igerisinde bilesenler; birbirini besleyen, gelistiren ve destekleyen biitiinciil bir iligki
icerisindedir (Cetin ve Ciftgi, 2019). Akilli bir kentin, modern bilgi ve iletisim teknolojilerine
dayanarak insanlar1, yasami, gevreyi, yonetimi, ekonomiyi ve hareketliligi birbirine entegre etmesi
gerekmektedir (Koztowski ve Suwar, 2021). Birbirine entegre bu bilesenler, Cohen (2018) tarafindan
kaliteli bir kent yasami i¢in kendi igerisinde de alt basliklara ayrilmistir (Sekil 2). Burada her bilesen 3
alt bilesenle irdelenmistir. Bu alt bilesenler incelendiginde, ana bilesenlerin kapsami da daha net bir
sekilde anlagilmaktadir. Ornegin bir akilli kent bileseni kapsaminda degerlendirilen kentte, belirtilen
alt kriterlerin herhangi birinin mevcut olmamasi1 bu baglamda eksiklikler barindirdigina isaret

etmektedir.
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Sekil 2. Akilli kent bilesenleri ve bunlarin alt bilesenleri (Cohen, 2018).

Kisaca akilli kent kavramina sistematik bir sekilde yaklasan Cohen, olusturdugu ‘Akilli Sehir Cark1’®
nda (Sekil 2) akilli kentlerin temel faktorlerine yer vererek, bu faktorleri olusturmaya yonelik etkenleri
stralamustir (Ates ve Onder, 2018). Cohen (2014) tarafindan belirlenen temel faktorler ve bu faktorleri

olusturmaya ydnelik etkenleri ve bu etkenlerin ¢alisma alanlari, Tablo 1’de agiklanmustir.

Tablo 1. Cohen tarafindan belirlenen temel faktorler, bu faktorleri olusturmaya yonelik etkenler ve bu etkenlerin
caligma alanlar1 (Cohen, 2014).

Temel Faktor Calhisma Alam Temel faktorleri olusturmaya yonelik
(Akilh kent Bilesenleri) etkenler
Akilh cevre Akl binalar Stirdiiriilebilirlik Sertifikali Binalar
Akilli evler
Kaynak yonetimi Karbon ayak izi
Hava kalitesi
Atik olusumu
Su tiiketimi
Stirdiiriilebilir kentsel planlama Iklim esnekligi planlamasi
Yogunluk
Kisi bagina diisen yesil alan
Akill hareketlilik Ekonomik tagima Temiz Enerji Tagimaciligt
Cok modlu erisim Toplu tagima
Teknoloji altyapisi Akallt kartlar
Gergek zamanli bilgiye erigim
Akilli yonetim Cevrimigi hizmetler Cevrimigi prosediirler
Elektronik fayda 6demeleri
Altyap1 Wi-Fi kapsama alani

Genis bant kapsami

Sensor kapsami

Entegre saglik + giivenlik operasyonlari
Acik Hiikiimet Acik veri

Agik uygulamalar

Gizlilik
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Tablo 1. (Devam).

Temel Faktor Calisma Alani Temel faktorleri olusturmaya yonelik
(AKkill kent Bilesenleri) etkenler
Akalh ekonomi Girisimeilik ve yenilikg¢ilik Yeni girisimler
Aragtirma ve Gelistirme
Istihdam Diizeyi
Inovasyon
Uretkenlik Kisi basina diisen GRP"
Yerel ve kiiresel baglantilar Ihracat
Uluslararasi etkinlikler diizenlenmesi
Akilli insan Kapsayicilik Internet baglantili haneler

Akilli telefon penetrasyonu
Sivil katilim

Egitim Ortadgretim
Universite mezunlari
Yaraticilik Yabanci uyruklu gogmenler

Kentsel yasam laboratuvari
Yaratici endiistri isleri

Akilli yasam Kiiltiir ve refah Yasam kosullar
Gini endeksi'
Yasam kalitesi siralamasi
Giivenlik Su¢
Akilli Su¢ Onleme
Saglik Saglik gecmisi

Beklenen yasam siiresi

Tablo 1°de yer alan akilli kent bilesenleri ve bu bilesenlerin ¢aligma alanlarindan, 6zelliklerinden ve
bilesenler hakkindaki literatiirde elde edilen bilgilerden yola cikilarak; alt1 bilesenin, bir kentin akilli
kent olarak nitelendirilmesindeki siirecte hangi oOzellikleri barindirmasi gerektigine dair verileri

saglayacagi disiiniilmektedir. Bu bilesenlerin her birinden asagida ayrintili olarak bahsedilmektedir.

2.1.1. Akilli Yonetim

Akilli kentlerin bir bileseni olan akilli y6netimin amaci, demokratik siirecleri desteklemek,
iyilestirmek, birey odakli gelisim ve siyasi stratejilerde esitlik saglamaktir. Bireylerin hem kamu
hizmetlerini hem de kamu kurumlarina olan giivenini artirmak igin gerekli ihtiyaclar1 kargilamaktadir
(Doheim vd. 2019). Akilli yonetim, katilim, seffaflik, bilgi erisilebilirligi, kamu ve sosyal hizmetler
gibi kavramlarla da iliskilidir (Oztopgu ve Salman, 2019). Akilli ydnetim kavrami, kent sakinlerinin
politik, toplumsal meselelere aktif olarak katilmasini amaglar. Kent sakinleri bu siiregte karar veren,
kararlar etkileyen hayati itici giice sahiptir. Buradan akilli yonetimin kentsel yonetim siireclerinde
kullanict merkezli oldugu ¢ikarimi yapilabilmektedir. Ornegin Cidde akilli kentinde bireylerin, devlet
hizmetlerine her an ve kolay bir sekilde eriserek, verimli bir iletisim kurmalari hedeflenmektedir

(Doheim vd. 2019).

' GRP (Gross Regional Product): Bélgesel Briit Uriin (Qonita ve Giyarsih, 2023)
i Gini Indeks: degisken dagilimlardaki dengesizlikleri ve iilkeler arasindaki gelir dagilimlarini niceliksel olarak
6lgmek icin kullanilabilir (Nisper vd., 2009)

7



KARESI JOURNAL OF ARCHITECTURE

a r e S l KARESI MIMARLIK DERGISI
‘“’ "/ °/ “4( feclure Volume 2, Number 2 | December 2023
Cilt 2, Say1 2 | Aralik 2023

2.1.2. Akillh EKkonomi

Verimlilik artig1, e-ticaret, ileri diizeyde iiretim ve yonetim sistemleri uygulamalarimin bilgi ve iletisim
teknolojileri ile desteklenmesidir. Akilli ekonomi, yenilik¢i ruh, girisimcilik, tlretkenlik, is giicii
piyasasi, uluslararasi entegrasyon kavramlarin ele almaktadir (Cetin ve Ciftci, 2019; European Smart
Cities, b.t.). Akilli ekonomi, esnek isgiicii piyasasi, geri doniisiim kapasitesi ve saglam bir ekonomik
itibar1 olan iiretken bir kentin girisimci ve yenilik¢i ruhunu yansitmaktadir. Akilli ekonomi sayesinde
bagka sirketler, iilkeler akilli ekonominin yer aldig1 kentlerle is birligi icerisinde olmak istemektedir
(Rodriguez-Nufiez ve Periafiez-Cafiadillas, 2017). Akilli kent &rneklerinde diger bilesenlere oranla
daha fazla tercih edilen akilli ekonomidir. Kalkinmaya yardimci olmasi ve kentin kendi kendini idare
edebilme kapasitesini artirmasindan otiirii neredeyse c¢ogu akilli kent, akilli ekonomi bilesenini

barindirmaktadir.

2.1.3. Akill Hareketlilik/Ulasim

Ulasim, insanoglunun var oldugu giinden itibaren bir gereklilik olarak karsimiza ¢ikmaktadir. Akill
hareket bileseni sayesinde bireylere, sokaklarin kalabalik seviyesi, alternatif gilizergahlar gibi bilgi
aktarimlar1 yapabilmekte ve boylece bireylerin emniyetini saglamaktadir. Akilli hareketlilik/ulagim,
akilli yol aglari, sehirlerarasi tren aglari, metro ve metro tren aglari, emniyetli toplu tagima, korunakli
bisiklet yollar1 ve yaya yollar1 sunmaktadir. Ulasim1 temel alan bu bilesen, trafik yonetimi, toplu
tasima, lojistik, ulagilabilirlik gibi kavramlar ele alirken, ¢evre dostu ve dezavantajli gruplar i¢in bilgi
ve teknoloji destegi ile ulasima ¢oziimler getirmektedir. Akilli hareketlilik/ulagim sistemlerini kente
entegre etmek, kentlerin verimliligini artirirken, sehir i¢i ulagimin zaman, maliyet gibi unsurlarin1 da
optimize etmektedir (Silva vd, 2018; Cetin ve Ciftci, 2019; Oztopgu ve Salman, 2019). Akill
hareketlilik bilesenini saglamay1 hedefleyen kentlerden biri de Mekke kentidir. Hareketliligin oldukca
yiiksek oldugu Mekke’de akilli mobilite projeleri ile hacilarin ulasimini ve hac iglerini takip ve kontrol
etmek i¢in akilli sistemlerin ve elektronik kimlik bilekliklerinin olusturulmasi hedeflenmektedir

(Haberler.com, 2022; Doheim vd., 2019).

2.1.4. Akilli Cevre

Akillr sebekeler, mikro-sebekeler, hava kirliligini izleme, ¢evre dostu binalar, yenilebilir enerji ile
akilli su yonetimini ele almaktadir. Ayrica enerji verimliligi, kent planlama, kentsel yenileme gibi
konular da akilli cevrenin bilesenlerindendir (Cetin ve Ciftci, 2019; Oztopgu ve Salman, 2019). Akilli
cevre kavrami altinda ele alinan enerji parametresi; yenilenemeyen enerji kaynaklarinin

stirdiiriilebilirligini saglamay1 ve bu enerjinin ¢evre iizerindeki olumsuz etkilerini en aza indirmeyi



KARESI JOURNAL OF ARCHITECTURE

a r e S l KARESI MIMARLIK DERGISI
‘“’ "/ °/ “4( feclure Volume 2, Number 2 | December 2023
Cilt 2, Say1 2 | Aralik 2023

amaclamaktadir (Silva vd, 2018). Bu noktada verilebilecek en giizel drneklerden birisi Kopenhag
kentidir. Kentin en dénemli hedefi 2025 yilina kadar ndtr karbon bagkenti olmaktir. Bu dogrultuda da
akilli gevre bileseni etrafinda birgok plana sahiptir (Comertler ve Comertler, 2021).

2.1.5. AKilli insan

Egitimin bireyler lizerindeki gelisimini ana ara¢ olarak kabul eden akilli insan parametresi, bireylerin
akilli kent yasamina katilimini temel almaktadir (Doheim vd., 2019). Akilli kentler, yeniye ve
teknolojiye Ozendiren, kapsayici, insanlarin {iretme becerilerini gelistiren, bilgi ve iletisim
teknolojilerini kullanan bir toplum olusturmay1 ama¢ edinmistir (Cetin ve Ciftci, 2019). Akilli insan
bileseninde, bireylerin yeteneklerini gelistirmek, sosyal ve etnik farkliliklara duyarlilik olusturmak,
kiiltiirel ¢esitliligi ve kamusal hayata katilimi tesvik etmek gibi amaglar da yer almaktadir (Rodriguez-

Nuiiez ve Perianez-Canadillas, 2017).

2.1.6. Akill Yasam/Saghk

Akilli yagsam, bireylerin ihtiyaglarini karsilamak, bireylere yiiksek bir yasam kalitesi saglamak i¢in
BIT kullanan, kamusal alan ve hizmetlerinin akillica yéntemi olarak tanimlanmaktadir (Doheim vd.,
2019). Akilli yasam parametresi turizm, kiiltlir ve rekreasyon, saglik hizmetleri, glivenlik gibi konulari
bilgi ve iletisim teknolojileri ile ele alarak insanlarin yagsamlarinin kolaylastirilmas: ve daha saglikli ve
konforlu bir yasam siirmesini amag¢ edinmektedir (Cetin ve Ciftgi, 2019; Erdogan, 2019). Giderek
¢ogalan niifus, ¢cok sayida saglik sorununu da beraberinde getirdigi i¢in geleneksel tibbi uygulamalar
diinya niifusunun saglik taleplerini kargilamakta yetersiz kalmaktadir. Bu noktada, Akilli yasam, saglik
hizmetindeki arz ve talep arasindaki boslugun kapatilmasini, hizmet kalitesinin arttirilmasini amag
edinmektedir. Akilli saglik hizmetlerinin kentlere entegre edilmesi, akilli kent kavraminin kiiresel
olarak gerceklestirilmesinde 6nemli bir atilim olarak goriilmektedir (Silva vd, 2018). Singapur’da
yalniz yasayan yaslilarin evlerinde kullanilan sensorlerle kontrol saglanmasi ve saglik kurulusuna bilgi

aktarilmasi akill1 yasam bilesenine ornek verilebilir (Orselli ve Akbay, 2019).

2.2. Akillh Kent Bilesenlerinin Cevresel, Sosyal, Yonetimsel ve Ekonomik Baglamda Ele
Alinmasi

Ozetle, akill1 kentler kentsel problemlere ¢dziim bulan, 6 ana bilesen etrafinda gelisim gdsteren alanlar
olarak karsimiza ¢ikmaktadir. Bu bilesenler birbirini besleyen, gelistiren ve destekleyen biitlinciil bir
iligki igerisindedir (Cetin ve Cift¢i, 2019). Akilli kent ve bilesenleri ile ilgili tamimlar ve 6zellikler

incelendiginde cevresel, sosyal, ekonomik ve yonetimsel etkileri baglaminda bir degerlendirme
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yapilabilecegi dislinlilmiistiir. Literatlirde taranan c¢alismalar bu dogrultuda Tablo 2’de

gruplandirtlmistir.

Tablo 2. Akilli kent bilegenleri tanimlarinin ¢evresel, sosyal, ekonomik ve yonetimsel baglamda ele alinmast.

Akalli Insan Akill Akill Akill Akilli Cevre Akill
Hareketlilik Yasam Yonetim Ekonomi
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Akilli kent bilesenlerinin bu c¢er¢evede ele alinmasinin, kentlerin akilli kent niteligi tasimayi
hedefledigi siirecte gevresel, sosyal, ekonomik ve yonetimsel etkiyi géz dniinde bulundurarak biitiinciil
bir gelisim gostermesine yardimci olacagi ongoriilmektedir. Bu baglamda, c¢evresel etkiler; akilli

hareketlilik, akilli ¢evre, akilli ekonomi; sosyal etkiler, akilli ekonomi, akilli yonetim, akilli yasam;

10



KARESI JOURNAL OF ARCHITECTURE

a r e S l KARESI MIMARLIK DERGISI
‘“” "’{ ‘/ ’céfT"‘n“’ Volume 2, Number 2 | December 2023
‘ Cilt 2, Say1 2 | Aralik 2023

ekonomik etkiler, akilli ekonomi, akilli hareketlilik; yonetimsel etkiler ise akilli yonetim, akilli insan,

akilli yasam bilesenlerinin 6zelliklerini i¢erisinde barindirmalidir (Sekil 3).

Akilli Insan

__~ Cevresel

Sosyal \

Ekonomik

Etkenler

DNV

y by
24 Akilh Hareketlilik
Akilli Cevre N .
Yonetimsel

Akl Yénetisim [©

Sekil 3. Akilli kent ve ¢gevresel, sosyal, ekonomik etkiler arasindaki iliski.

Sunulan bu ¢alismada da The Line kenti, akilli kent bilesenleri baglaminda ¢evresel, sosyal, ekonomik
ve yonetimsel olarak ele alinmistir. Kentin insa edilme siirecinin devam etmesinden dolay1 ¢aligma
‘https://www.neom.com/en-us’ (NEOM (a), b.t.) uzantili web sitesinde yer alan hedefler baglaminda

degerlendirilmistir.

3. NEOM - THE LINE

Suudi Arabistan, kurucusu Ibn Suud’un torunlari tarafindan yonetilen 33,5 milyon niifuslu bir islam
Kralligidir. Petrole dayali ekonomisi, son zamanlardaki petrol fiyatlarindaki diisiisle tehdit altinda
kalmistir (Doheim vd., 2019). Ulke ekonomisini desteklemek, yalmizca petrole bagimli olmamak igin
yapili gevre tiretimi ve bu ¢evrelerin markalagmasi hedefi 6n plana ¢ikmistir. Bu dogrultuda da tilkenin
onemli kentlerine akilli kent niteligi kazandirmak amaglanmistir. Bunlara Mekke, Riyad ve Cidde
kentleri Ornek verilebilmektedir. Akilli kent bilesenleri dogrultusunda kentlere yeni islevlerin
kazandirilmak istendigi goriilmektedir. Ornegin; Mekke’de hacilarin ulasimini ve hac islemlerini takip
etmek ve kolaylastirmak igin akilli mobilite sistemleri gelistirilmistir (Haberler.com, 2022; Doheim
vd., 2019). Riyad kentinde akilli kent hizmetlerinden ulasim, trafik yonetimi, bilgi, ¢evre, kamu
hizmetleri, giivenlik gibi alanlarin iyilestirilmesini saglayacak sistemler gelistirilmistir (Doheim vd.,
2019; Harrigan, 2017). Cidde kentinde ise akilli yonetim, akilli ¢evre, akilli ekonomi gibi ¢esitli akilli
kent bilesenleri dikkate alinmistir (Doheim vd., 2019).

Mevcut kentlerin akilli kent bilesenleri baglaminda gelistirilmesine ek olarak hiikiimet, sifirdan bir
akillt kent inga etmek i¢in ¢alismalara baglamistir. Bu noktada Neom, Suudi Arabistan ekonomisinin
cesitliligini, kamu hizmeti sektorlerini gelistirmek ve petrole daha az bagimli hale gelmek, bilgiye,
teknolojiye, hosgoriiye ve gesitlilige yeniden yonlendirme amaciyla 2017°de Prens bin Salman’in

mirast olarak sunulmustur (Paszkowska- Kaczmarek, 2021; Aly, 2019). Suudi Arabistan'in Riyad
11
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kentinde diizenlenen "Gelecegin Yatirim Girisimi" konulu konferansta NEOM sehri hakkinda konusan
Veliaht Prens Muhammed bin Salman, NEOM sehrinin (Sekil 4) Suudi Kralligi'ndaki ilk defa
gerceklestirilecek fiitiiristik akilli mega sehir olacagini duyurmustur (Doheim vd., 2019).

Sekil 4. NEOM- The Line kenti (Akkad ve Uddin, 2022).

Yukarida bahsedildigi gibi NEOM, sadece yeni bir sehir olarak degil, bir fiitiirist kent olarak tasvir
edilmektedir. Ayrica Neom’un sira digi bir yasam i¢in yeni bir model yaratmanin pargasi olmak
isteyen bireyler i¢in de bir varig noktasi olma potansiyeli tagimakta oldugundan s6z edilmektedir (Al-
Sayed vd., 2022). Neom’un kendi web sitesinde de kentten, ‘‘gelecegi yaratirken gelecegi yasadigimiz
yer’” olarak bahsedilmektedir NEOM (a), b.t.).

Koétiilesen altyapi, cevre kirliligi ve niifus yayilimi gibi medeniyetin ilerlemesini engelleyen kentsel
sorunlara ¢oziim getirmeyi amaglayan (Al- Sayed vd., 2022) NEOM akilli kentinin ad1 iki kisimdan

3 ’

olusmaktadir. Ik kistm olan ‘Neo’ Yunanca’da “’yeni’’ anlamina gelmektedir. ‘M’ ise iki sekilde
aciklanmistir. Birincisi Arapga’da ‘gelecek’ anlamina gelen ‘mustagbal’ kelimesini karsilamaktadir.
Ikinci olarak da Veliaht prensin ismi olan ‘Mohammed’in bas harfine karsilik gelmektedir (Sekil 5)

(NEOM (a), b.t.).

NEO M

Yunanca’ da staqbal

hammed

Sekil 5. NEOM isminin kékeni.

‘Yeni gelecek’ anlamina gelen bu akilli megakentin; Misir, Urdiin ve Suudi Arabistan sinirlari

icerisinde insa edilmesi planlanmaktadir. Kentin sifirdan insa edilecek olmas1 bugiine kadar uygulanan

12
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akilli kentlerden NEOM’u ayristiran temel ozellik olarak karsimiza ¢ikmaktadir. Plajlar ve daglar
boyunca toplam 26.500 km?’lik bir alan1 kapsayacak olan sehrin konumundan dolay1 Asya, Avrupa ve
Afrika’y1 birbirine baglayan kiiresel bir merkez olacagindan bahsedilmektedir (Farag, 2019; Rashed ve
Mahmoud, 2018; Doheim vd., 2019). Ayrica NEOM’un giines ve riizgar enerjisi iiretimi, mineral
kaynaklari, petrol ve gaz agisindan da olduk¢a verimli bir konuma sahip oldugu diisiiniilmektedir

(Doheim vd., 2019).

3.1. Ozellikler

Dogrusal sehir fikri, teorik olarak ideal bir sekilde tasarlanabilen bir sehir imaj1 yaratarak mekani
diizenleme paradigmasin1 icermektedir. Neom Company tarafindan oOnerilen 170 kilometre
uzunlugunda, 200 metre genisliginde ve 500 metre yiiksekliginde insa edilmesi planlanan dogrusal
kent modeli ile diinya sehirciliginin gelecegi i¢in onemli olan fiitiiristik akilli kentlesme adina

deneysel bir alan olusturulacag: diisiiniilmektedir (Paszkowska- Kaczmarek, 2021).

Cizgi konseptiyle, kentlesme sonucu ortaya c¢ikan altyapr problemleri, hava kirliligi, trafik sikisikligs,
toplu tagima aglarinin diizensizligi gibi konulara ¢6ziim bulunarak daha yasanabilir bir kent
yaratmanin hedeflendigi goriilmektedir. Ayrica sehrin dogrusal olmasiyla biyomimikriye de atif
yapilmaktadir. SOyle ki; insanlarin kiiciik habitatlarda toplanacaklari sehir modiillerinin vahalara
benzemesi ya da her giin su kaynaklarma gidip gelen kuslarin izledikleri yola benzeyen genel
geometrisiyle doganin islevsel siirdiiriilebilirligini taklit eden bir omurga yapisina sahip oldugu
goriilmektedir (Paszkowska- Kaczmarek, 2021). Mevcut kentsel yapmin disina ¢ikarak daha iyi
organizasyon saglama hedefi ile dogrusal olarak tasarlanan akilli kentte olusturulan modiillerde temel
giinliik ihtiyaglara, okullara, tibbi kliniklere, eglence tesislerine ve yesil alanlara ulasim bes dakikalik

yiiriime ile saglanmaktadir. Bundan dolayi da arabalara ve caddelere ihtiya¢ duyulmamaktadir (NEOM
(@), b.t.).

Modiiller igerisinde kisa yiiriime mesafeleriyle hedeflere varis kolay olsa da caddelerin olmamasi kent
diizeyinde ulasimla ilgili ¢aligmalar1 gerektirmektedir. Bu nedenle de 9 milyon kisi kapasiteli ¢izgi
seklindeki kentte ulagim ii¢ seviyeye ayrilarak ¢oziimlenmistir. Ilk katman, yaya katmani olarak
adlandirilan en st kisim yalmzca yayalarin kullanimi ig¢in olacaktir. Hizmet katmani olarak
adlandirilan ikinci katmanda ise; okullar, tibbi klinikler, eglence tesisleri gibi tiim hizmet olanaklar
bulunacaktir. Omurga katmani olarak adlandirilan en alt seviyede ise seyahat etmeyi kolaylastiracak
ve kent sakinlerine vakit kazandiracak ultra yiiksek hizli toplu tasima ve otonom araglar yer alacaktir.
Yolculuk siiresinin ise 20 dakikadan uzun siirmeyecegi belirtilmektedir (Paszkowska- Kaczmarek,
2021).
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Sekil 6. The Line’1n ulagim katmanlari.

Yiriime ve toplu tagima odakli ulagim sayesinde de arabalardan kaynakli karbondioksit emisyonunun
olmamasi kentin siirdiiriilebilirlik hedeflerinden birini olusturmaktadir. Bu noktada bir baska hedef,
kentte %100 yenilenebilir enerjinin kullanilmasi olarak agiklanmigtir. Col kumlarindan elde edilen
silisyumun kullanildig1 enerji panelleri ve riizgar tiirbinleri ile kent i¢in enerji saglamak amaglanmistir.
Ayrica kentin %95’inin doga i¢in korunacak olmasi da sehrin siirdiiriilebilirlik agisindan 6n plana

cikan 6zelliklerinden birisi olarak goriilmektedir (NEOM (a), b.t.).

Sekil 7. The Line Kenti (NEOM (b), b.t.).

3.2. Hedefler

Ekonomik rekabetin dayattig1 kiiresel diinyada ayakta kalabilmek i¢in sehir markalasmasi zorunlu hale
gelmistir. Bu noktada da Suudi Arabistan, hayalperestler i¢in bir yer olarak NEOM kentini
markalagtirmay1 hedeflemektedir (Farag, 2019). Caligmak ve yagamak i¢in en verimli, en mutlu, en
giivenli ve en saglikli sehri yaratmay1 ve diinyay1 gelecege tasimayi amaglayan bu kentin; on dort 6zel

yatirm sektorii etrafinda hedefleri sekillendirilmistir. Bunlar: tasarim ve dizayn, enerji, su,
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hareketlilik, eglence ve kiiltiir, gida, liretim, medya, turizm, spor, finansal hizmetler, saglik, egitim ve

teknoloji ve dijitaldir. Bu hedeflerden Tablo 3°de ayrintili bir sekilde bahsedilmektedir.

Tablo 3. NEOM akilli kentinin hedefleri (NEOM (a), b.t.)

HEDEFLER
Tasarim ve Insaatinda, atiklar1 ortadan kaldirmayi, malzemeleri geri déniistiirmeyi ve genel olarak doganin
Dizayn stirdiiriilebilir dongiistine katki saglamay1 hedeflemektedir. Modern yapim tekniklerinin kullanilmasi

ile insa edilecek kentte modiiller halinde ilerlenecektir. Ayrica zaman alan gdrevlerin sorunsuz bir
sekilde otomatiklestirilmesini saglayan teknolojiyi benimseyecektir.

Enerji Giines ve riizgar enerjisinin kullanimiyla NEOM kenti; endiistrilere, igletmelere ve evlere minimum
emisyon ve optimum giivenilirlikle temiz ve ucuz enerji tedarik edecektir. Boylelikle diisiik maliyetli
yenilenebilir enerji sebekesi olusturacaktir. Ayni zamanda enerjinin nasil iglenecegi ve
ticarilestirilecegi konusunda da bir 6rnek olusturacaktir.

Su NEOM, atik sular1 temizlerken yiiksek kaliteli igme suyu saglayarak yenilenebilir enerji ile ¢alisan
akilli su sistemleri insa edecektir. Ayrica, Kizildeniz ekosistemine tamamen uyumlu deniz suyu aritma
caligmalarimi yiiriitecektir.

Hareketlilik Insanlar1 ve hizmetleri birbirine baglamak ana hedef olarak belirlenmistir. Bunun i¢in de yenilenebilir
enerji ile desteklenen akilli bir toplu tagima altyapist olusturulacaktir. Her modiil kendi igerisinde ise
yiiriime veya bisiklet mesafesinde olacaktir. Ayrica kentte, diinyada ilk tam otomatik liman ve
havaalani olacaktir.

Eglence ve NEOM, Sosyal entegrasyonu, sosyal degerleri ve kiiltiirel tanitimi artiracak canli bir gehir olarak kendi

Kiiltiir eglence markasini olugturmayi hedeflemektedir. Ayrica moda endiistrisinde siirdiiriilebilirlik ve vegan
modaya yatirim da bu sektor altinda hedeflenenler arasindadir.

Gida Minimum g¢evresel etkiye sahip siirdiiriilebilir, iklim degisikligine dayanikli ve karli bir gida sisteminin

olusturulmasi hedeflenmektedir. Bunun i¢in de Kizildeniz kiyis1 boyunca uzanan NEOM kenti,
stirdiiriilebilir su gift¢iligini tegvik etmek amactyla biyoteknolojiden yararlanacaktir. Ek olarak, et ve
siit Uirlinlerine bitki bazl alternatif proteinler gelistirmek hedeflenmektedir.

Uretim NEOM, diinyanin ilk tam entegre fiziksel ve dijital tedarik zinciri agin1 sunmay1 hedeflemektedir.
Bunu ise bastan sona ¢evre bilincine sahip bir sekilde olusturacaktir. Son teknoloji bir arastirma ve
inovasyon kampiisii ile akill iiretime ge¢isi hizlandiracaktir.

Medya Kent, yayn stiidyolar1, oyun merkezleri ve prodiiksiyon ofislerini igeren tesisler ve hizmetler
sunacaktir. Bu tesislerde ise yeni yetenekler egitilecektir.

Turizm Artirilmug gergeklik ve sanal gergekligin kullanilacag: kentte ziyaretciler dinamik giizergahlarda
gezebilecektir.

Spor NEOM, kiiresel spor markalartyla ortaklik kurarak, bolge sakinlerinin yasamlarini destekleyen ve kente

ekonomik olarak da katk: saglayabilecek biiyiik spor etkinlikleri i¢in bir destinasyon olmay1
hedeflemektedir. Yeni spor konseptlerini teknoloji ile destekleyerek kenti heyecan verici yarigmalar
icin uygun hale getirecektir.

Finansal Kesintisiz ugtan uca ¢oziimler, dijital 6demeler, gelismis arayiizler, biyometrik tanimlama sistemleri ve

Hizmetler diger teknolojilere ulasarak finansal hizmetlere evrensel erisim hedeflenmektedir.

Saghk Ust diizey teknolojiler ile olusturulan Dr. NEOM sistemiyle hastanin sanal bir doktora baglanabilecegi
ve kendi sagligini takip edebilecegi bir platform kullanimi hedeflenmektedir.

Egitim Bilim ve teknolojide sinirlari zorlayabilmek adina birkag¢ adet Uygulamali Arastirma Enstitiisii

kurulmas1 hedeflenmektedir. Ayrica NEOM sakinleri, Talent Academy ve mesleki egitim enstitiileri
araciligiyla cesitli alanlarda beceri gelistirme ve yagam boyu 6grenme igin gesitli firsatlara da sahip

olacaktir.
Teknoloji & NEOM ile insanlarin ve makinelerin sorunsuz bir sekilde etkilesime girdigi bir topluluk olusturmak
Dijital hedeflenmektedir. Bu dogrultuda da, kuantum sifreleme teknolojisini kullanarak sakinlerin ilk biligsel

sehirde yasamalarini saglamakla kalmayip, ayn1 zamanda bilgilerinin glivende olmasini
hedeflemektedir.

3.3.Hedeflerin Akill Kent Bilesenleri Baglaminda Etkileri

Kentin kapsamli hedefler dogrultusunda tasarlanmasi olduk¢a 6nemli goriilmiistiir. Bu ¢alismada da
belirlenmis hedefler ¢evresel, sosyal, ekonomik ve yonetimsel agidan ele alinarak, sehirde hangi akilli

kent bilesenlerinin temel alindiginin tespit edilmesi amaglanmistir. Bu amag¢ dogrultusunda, Tablo 4’te
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hedeflerin muhtemel etkileri yorumlanmis ve bu etkilerin hangi akilli kent bilesenini barindirdigi

belirlenmistir.

Tablo 4. NEOM ‘The Line’ kentinin hedeflerinin gevresel, sosyal, ekonomik, yonetimsel etkileri ve barindirdigi
akilli kent bilesenleri.

Hedeflerle Cevresel Etki Sosyal Etki Ekonomik Etki Yonetimsel Barmdirdigx
gelistirilen Etki Akillh Kent
¢coziimler Bileseni
Siirdiiriilebilir ' Cevreye V' Yagam kalitesinin v Tasarimin v Kullanict v Akilli gevre
tasarim ve verilecek zararli  artmasi. yasam memnuniyetinin v Akilli yagam
dizayn etkilerin v Gelecek i¢in dongiistindeki yOnetimin V Akillt yonetim
azalmasi. hazir binalar. maliyetlerinde devamlihigini / Akilli ekonomi
azalma. saglamasi.
Yenilenebilir v CO2 v Yeni bir is VElde edilen v Elde edilen v Akilli gevre
enerji iiretimi salimiminin kolunun olusmasi. tasarrufun kentin tasarrufun v Akilli ekonomi
azalmasi. bagka giderlerine yonetimin kendini /A 11y yonetim
harcanabilmesi. kanitlayabilecegi
bagka islerde
kullanilabilmesi.
Su Vv Atik sularin v Kizildeniz’in v Yakin su v Olasi kitlik Vv Akalli gevre
kaynaklarinin igilebilir hale Onemi ve kaynaklarinin durumlari igin v Akilli yonetim
kullanimu ve getirilmesiyle imkanlariyla ilgili kullanimiyla yOnetimin VAkilli yasam
yonetimi geri doniigiime toplumda sosyal tagima onceden dnlem 7 Akilli ekonomi
katki saglamasi.  bilincin olugmast. tasarrufunun alma ihtiyacini
saglanmasl. ortadan
kaldirmasi.
Siirdiiriilebilir  Giiriiltiiniin ve v Daha hizli ve v Trafikte vakit --- Vv Akillh
mobilite ve CO2 salimminin ~ giivenli bir sekilde kaybedilmemesini hareketlilik
entegre ulasim  azalmasi. saglanan n kentte ¢alisma Y Akilli gevre
sistemi v Tamamen yolculuklar. hayatini cazip JAkillt yasam
toplu tasgrma ile v Arag kilmast. V Akalli ekonomi
sehir igi kullaniminin v Ulagim
ulagimin olmamasindan maliyetlerinde
saglanmasiyla kaynakli stressiz azalma.
kentte araglara gecirilen
ve yollara yolculuklar.
ihtiyag
duyulmamasi.
Gida giivenligi v Gida v Alternatif gida v Yapilacak su --- v Akilli gevre
ve korunumu sisteminin (bitki bazli cifteiliginin yakin v Akilli yasam
stirdiiriilebilir proteinler) gevredeki su
olmasi. dretiminin toplumu  kaynaginda
bilimsel ¢alismalara  yapilmasi.
tesvik etmesi.
Siirdiiriilebilir v Cevreye V Zincirde is v Kurulacak v Uretimin v Akilli yénetim
iiretkenlik verilecek imkaninin olmasi. tedarik zincirinin yOnetimle JAkilli cevre
etkinin V Teknoloji tabanli  kent ekonomisine  eslesmesinin J Akilli ekonomi
azalmasi. olmasiyla yeni katki saglamasi. yonetime karsi
sistemler giiven
gelistirilmesine olugturmas.
imkan taninmasi.
Medya v Yeni yeteneklerin v Verilecek --- v Akill insan
endiistrisi kesfine imkan egitimlerle kentin v Akilli ekonomi
olusturmak vermesi ve bu alanda v Akalli yasam
gelisimlerine katki cekiciliginin
saglamasi. artmasl.
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Tablo 4. (Devam).

Hedeflerle Cevresel Etki Sosyal Etki Ekonomik Etki Yonetimsel Barmdirdigx
gelistirilen Etki Akilh Kent
coziimler Bileseni
Finansal v Zamandan -Finansal v Kentin ve v Akilli yonetim
hizmetlere tasarruf saglayarak hizmetlerde iilkenin v Akilli yasam
evrensel erisim erigim alanini kentin gelistirdigi  yonetiminin J Akilli ekonomi
artirmast. sistematigin tercih  evrensel 6lgiide
edilmesi. tanmirh @i
saglamasi.
Entegre saghk v Gereksiz v Geligtirilen v Saglik v Insanlarin v Akill yonetim
sistemi olusan tibbi sistemin zamandan kuruluglarinda temel ihtiyaci olan  / Akilli yagam
atiklarin tasarruf saglamasi kullanilacak kagit, —saglikta istikrarin =/ A}q11; ekonomi
azalmast. ve hastanelerdeki tibbi geregler vb. ve iyilesmenin Akl
- .0 cevre
yogunluk oranini Malzemelerden yonetime basar1
diigiirmesi. tasarruf edilmesi.  getirmesi.
Ogrenme v Akademilerle v Akalli insan
ekosistemi insanlarin bilimsel v Akill yagam
acidan
yetistirilmesinin
kentin geligiminde
etkili olmasi.
Dijital altyapr - v Insanlar ve v Kisisel v Yoénetimin v Akilli yénetim
sistemleri makinelerin bir bilgilerin glivende  giincelliginin ve v Akill insan
isleyis icerisinde kalmasiyla gelismisliginin bir /A1)y yasam
sorunsuz altyapidan gostergesi olmas.
etkilesimde faydalanma
kalabilmesi. talebinin
olugmast.
Spor, turizm - v Yeni spor v Biiyiik spor ve ~ --- v Akilli insan
ve eglence konseptleriyle eglence Y Akilli ekonomi
destinasyonu toplumun spora etkinliklerine ev
tesvik edilmesi. sahipligi
v Eglence yapabilme
hedefleriyle kapasitesi olmas.

toplumu monoton

isleyisten styirmasi.

4. DEGERLENDIRME

Calismada incelenen NEOM-The Line’in, akilli kentlerin sifirdan insa edilmesi ile ilgili yeni
caligmalara 6rnek olacagi noktalar elbette mevcuttur. Fakat akilli kent kriterlerini hangi noktalarda ne
kadar barmdirdiginin yorumlanmasi gerektigi de bu ¢aligmanin ana motivasyonunu olusturmustur. Bu
bolimde de belirlenen amag¢ dogrultusunda bir degerlendirme yapilmistir. Kentin, akilli bilesenler ve
bunlarin alt kriterleri baglaminda barindigi olumlu ve olumsuz o&zelliklerinden bu bdliimde

bahsedilmistir.
Tespit edilen olumlu 6zellikleri agagidaki gibidir:

e Spor, turizm ve eglence destinasyonu i¢in bir merkez olusturma amaglariyla yerel ve kiiresel
baglantilar noktasinda akilli ekonomi kriterinin goz 6niinde bulunduruldugu goriilmektedir.

Ayrica Kizildeniz kiyisinin kullanilma potansiyellerinin artirilmasi, yenilenebilir enetji tiretimi
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girigimleri, siirdiiriilebilir mobilite gibi kriterler noktasindaki hedeflerin de yine akilli ekonomi

bilesenini girigsimcilik ve iiretkenlik noktasinda destekleyici oldugu diistiniilmektedir.

o Siirdiiriilebilir tasarim ve dizayn hedefiyle kentin tasariminin yapilmasi, yenilenebilir enerji
iiretimi ve kullanimiyla ilgili girisimler yesil sehir planlamas1 ve yesil enerji baglaminda akilh

cevre bilesenini 6nemsediklerini gdstermektedir.

¢ Finansal hizmetlere evrensel erisimle seffaflik ve agik veri kullanimini destekleyerek, entegre
saglik sistemi ve dijital alt yap1 sistemleriyle de BIT’i kente entegre ederek akilli yonetim

bilesenini sisteme dahil etmeye caligmaktadirlar.

e Kentin sinirlarinin belirli olmasi, gida giivenliginin ve korunumun saglanmasi ve entegre

saglik sistemlerinin olusturulmasi hedefleri ile akilli yasamin desteklendigi goriilmektedir.

e Yiriime ve yiiksek hizli toplu tasima araclarinin kullanildigi karma bir erisim sisteminin
olmasi ve bunun da minimum karbon salimimi ile temiz bir sekilde saglanmasi akilh

hareketlilik bilesenine katki saglamaktadir.

e Akademiler kurarak yiizyilla uygun bir O6grenme ekosisteminin olusturulmasi, medya
endiistrisinde yeteneklerin desteklenmesi gibi hedeflerle akilli insan kriteri {izerinde

durulmaktadir.

Ana bilesenler baglaminda olumlu 6zelliklere bakildiginda, genel olarak biitiin bilesenlerle ilgili
hedefler mevcuttur. Fakat bu ana bilesenlerin alt bilesenleri noktasinda iizerinde durulmayan noktalar
oldugu goriilmiis ve bunlarin da olumsuz 6zellikler olarak nitelendirilebilecegi diisiiniilmiistiir. Bu

baglamda tespit edilen olumsuz 6zellikler asagidaki gibidir:

e Ogzellikle akilh ¢evre baglaminda; daha ¢ok yesil sehir planlamasi ve yesil enerji noktalarinda

hedefler belirlendigi, yesil binalar 6l¢egindeki hedeflere deginilmedigi goriilmektedir.

o Kentte heniiz yasayan bir niifusun olmamasi nedeniyle arz ve talep iliskisinin de olmamasi

akilli yonetim bileseninde eksiklikler olusturmaktadir.

e Akill yasam baglaminda kenti degerlendirdigimizde, canli ve mutlu bir toplum alt bilesenini

kargilama potansiyeli olan hedeflerin oldukc¢a az alanda ve kisith oldugu diistiniilmektedir.

e Entegre BIT sistemlerinin kente dahil edildigi goriilmektedir fakat akilli hareketlilik

bilesenine bu noktada bir katki sunmadigi diisiiniilmektedir.

Kentin dar, uzun ve yiiksek sinirlarindan 6tiirii ice doniik bir yapiya sahip oldugu diisiiniilmektedir. Bu
noktada da akilli insan bileseninin alt kriteri olan kapsayici toplum 6zelligini yalnizca kendi igerisinde

gosterdigi, kentin disi ile olan iligkilerinde bu kapsayiciligi saglayamayacagi ongoriilmektedir.
10
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5. SONUC

Akall kentler, multidisipliner olarak ¢alisan ve internet tabanl ekonomisi'™,

bilgi ve iletisim teknolojisi
gibi bir¢ok yenilik¢i sistemi icerisinde barmdiran bir yapiya sahiptir. Kentsel problemlere ¢6ziim
tiretmeyi hedefleyen akilli kentler, bireyleri yaratici yasama tesvik etmeyi amaglamaktadir. Bu amag
dogrultusunda akilli kentler; ekonomi, insan, yonetim, ¢evre, yasam, hareketlilik olarak belirlenen alti

ana bilesenin 6zelliklerini karsilamay1 hedeflemektedir.

Sunulan bu ¢alismada da akilli kent olma hedefi tagiyan Neom-The Line incelenmistir. Neom- The
Line kentini diger cogu akilli kentten ayiran ise kentin sifirdan insa ediliyor olmasidir. Bu dogrultuda
kent, on dort hedef ile tasarlanmistir. Hedeflerin gevresel, sosyal, ekonomik ve yonetimsel etkilerinin,
bilesenler baglaminda kentte 6ne ¢ikan olumlu ve olumsuz yonleri belirleme noktasinda Onemli
oldugu diisiiniilmiistiir. Bu dogrultuda yapilan degerlendirmede kentin birgcok akilli kent bilesenini
etkileriyle barindirabilecegi goriilmiistiir. Cevresel, sosyal, ekonomik ve yonetimsel anlamda olumlu
etkilerin yogunlukta oldugu tespit edilmistir. Fakat bazi bilesenler ve bunlarin alt bilesenlerindeki
olumsuz o6zelliklerin veya eksikliklerin kenti ¢evresel, sosyal, ekonomik ve yonetimsel baglamda
etkileyecegi Ongoriilmektedir. Dolayisiyla kentin akilli kent niteligi tasiyabilmesi i¢in olumlu

yonlerinin ~ korunmasi, olumsuz yonlerinin de gelistirilmesi  gerektigi  disiintilmektedir.

il Hizla gelisen internet teknolojisiyle, ekonomik faaliyetlerini, internet temelli uygulamalara dayandirmalartyla
birlikte ortaya ¢ikan bir kavramdir (Aslan ve Oner, 2006).
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Ozet

Gergek diinyayr simiile eden ve deneyime imkdn veren bir teknoloji olarak hayata gegirilen sanal gerceklik
teknolojisi, giiniimiizde, eglence, egitim, saglik, turizm, mimariik, miihendislik ve diger bir¢ok sektorde yaygin
olarak kullanmilmaktadwr. Son 20 yillik siiregte, sanal gerceklik ortamlari tasarim alaninda mimari diisiinceyi
yansitan bir temsil ortami olarak tasarimcuar tarafindan kullaniimaya baglamilmistir. Tasarim siireglerini
gelistirmek ve nitelikli bir tasarim tiriinii i¢in katilimct bir siirecin islemesini kolaylagtirmanin yani sira, sanal
gergeklik teknolojisini tasarim siireglerinin bir parcasi konumuna getirmek, mimarlhk alaminda gelecek
donemlerde yayginlasmasi beklenen onemli atilimlardan olacaktir. Mekdnsal deneyimle sanal ortamda yaratilan
mimari projenin dogrudan bir par¢asi ve kullanicist olmamin getirdigi pek ¢ok avantaj goz oniinde
bulunduruldugunda, bu teknolojinin potansiyeli agiga ¢itkmaktadir.

Bu makalede, sanal gergeklik teknolojisinin tarihsel siire¢ icerisindeki gelisimine vurgu yapmak ve giintimiizde
mimarideki yerini kullanim alanlar iizerinden tanimlayarak potansiyellerine dikkat ¢ekmek amaglanmuistir.
Literatiir arastirmasindan yararlanilarak sanal gergeklik teknolojisinin yapay zekd teknolojisi ile iligkisi
actklanmis, ardindan mimarideki kullanim alanlari dorvt baslik altinda 6zetlenmistir.

Arastirmanin  bulgulari, sanal gerceklik uygulamalarinin diger yazilimlarla birlikte kullanilarak farkl
potansiyeller ortaya ¢ikarabilecegini gostermektedir. Hentiz sinirly bir kullanim alanina sahip olsa da gelecekte
daha kolay erisilebilir sanal gerceklik ortamlarimin tasarim siirecinin bir parcasi haline gelebilecegini ve
mimarlik sektorii i¢in yenilik¢i ve ozgiin bir ¢calisma alani olusturabilecegini diigtindiirmektedir.

Anahtar Kelimeler: Sanal Gergeklik, Yapay Zekd, Kullanict Deneyimi, Mimarlik Sektorii.

THE PLACE OF VIRTUAL REALITY (VR) TECHNOLOGIES IN THE
ARCHITECTURE

Abstract

Virtual reality technology, which was implemented as a technology that simulates the real world and enables
experience, is today widely used in entertainment, education, health, tourism, architecture, engineering and
many other sectors. In the last 20 years, virtual reality environments have begun to be used by designers as a
representation environment that reflects architectural thought in the field of design. In addition to improving
design processes and facilitating a participatory process for a qualified design product, making virtual reality
technology a part of design processes will be one of the important breakthroughs expected to become
widespread in the field of architecture in the future. Considering the many advantages of being a direct part and
user of the architectural project created in a virtual environment with spatial experience, the potential of this
technology becomes clear.

In this article, it is aimed to emphasize the development of virtual reality technology in the historical process and
to draw attention to its potential by defining its place in architecture today through its usage areas. Using
literature research, the relationship between virtual reality technology and artificial intelligence technology is
explained, and then its usage areas in architecture are summarized with four titles.

The findings of the research show that virtual reality applications can reveal different potentials when used with
other software. Although it still has a limited area of use, it suggests that more easily accessible virtual reality
environments may become a part of the design process in the future and create an innovative and original
workspace for the architecture industry.

Keywords: Virtual Reality, Artificial Intelligence, User Experience, Architecture Industry.
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1. GIRIS

Sanal gergeklik ortami, ger¢ek diinyaya iliskin bir durumun, bilgisayar tarafindan yaratilmig ii¢
boyutlu bir simiilasyon i¢inde deneyimlendigi, farkli yazilimlarin, araglarin ve tekniklerin bir arada
kullanilmasi ile olusturulan temsil ortamidir. Kullanici, simiilasyon ortamini 6zel aygitlar yardimiyla
duyusal olarak algilarken, ayni zamanda kontrol edebilmektedir (Kayapa, 2010). Simiilasyon ortamu,
dijital cagda kurulan insan-makine iligkisinin maddi alandan dijital platformlara aktarilmasiyla
olusturulan hiper-gerceklik evreninin kendisidir (Birinci ve Birol, 2021). Sanal gerceklik, insan-
makine etkilesimini, gorsel ve isitsel iletisimin yani sira hissetme yoluyla da saglamaya ¢alisan bir

PRI

teknolojidir (Kurbanoglu, 1996). Pimental ve Teixeira (1995)’a gore; “etkilesim”, “ii¢ boyutlu grafik
diinya” ve “igine girme” kavramlar1 sanal gerceklik teknolojisinin ii¢ temel dzelligidir. Insan ve
bilgisayar arasindaki etkilesimin {i¢ boyutlu grafik diinyaya taginmasi olanagi insanlar1 ekrana bakiyor
olma hissinden ve zahmetinden kurtarip, insanlara ekrandaki simiilasyon ortaminin igine girebilme

hissini deneyimletebilmektedir (Kurbanoglu, 1996).

Teknolojinin hizla gelismesiyle birlikte, bir¢ok sektdrde yeni firsatlar ve yenilikler ortaya ¢ikmustir.
Bu sektorlerden biri de mimaridir. Yaygin olarak tasarimcilar, mekana iligkin diistincelerini iki boyutlu
cizgisel anlatim, perspektif, maket, eskiz, animasyon ve modelleme gibi yontemlerle temsil etmekteler
ve boylelikle mekansal konsept, meslek disiplini icerisinden olmasa dahi herhangi birine
aktarilabilecek ve algilanabilecek gerceklige kavugmaktadir (Kayapa, 2010). Son yillarda tasarim
alanina entegre edilen teknolojik sunum olanaklari, projeleri daha iyi anlatmak, tasarimlar1 daha etkili
bir sekilde iletmek ve kullanicilara daha iyi bir deneyim sunmak igin kullanilmaya baslanmistir.
Gergek diinyay1r simiile eden ve deneyime imkan veren bir teknoloji olarak hayata gecirilen sanal

gerceklik teknolojisi, tasarim alaninda bagvurulan ¢agdas sunum tekniklerinden biridir.

Bu makalede, sanal gerceklik teknolojisinin tarihsel siire¢ icerisindeki gelisimine vurgu yapmak ve
glinimiizde mimarideki yerini kullanim alanlar1 iizerinden tanimlayarak potansiyellerine dikkat
cekmek amacglanmistir. Giincel literatlirden yararlanilarak sanal gergeklik teknolojisinin yapay zeka
teknolojisi ile iliskisi, mimarideki yeri ve uygulama alanlari incelenmistir. Arastirmanin bulgulari,
sanal gerceklik uygulamalarimin diger yazilimlarla birlikte kullanildiginda mimari tasarim siirecini
giiclendiren, 6zgiin sonuglar elde edilmesi saglayan ve kullanic1 odakli bir tasarim stireci yaratilmasini
kolaylastiran potansiyeller ortaya gikarabilecegini gostermektedir. Akademik literatiirde mimarlik
sektorii icin yenilik¢i ve Ozglin bir arastirma alaninin gelismekte olduguna dikkat ¢cekmek bu

caligmanin hedefleri arasindadir.
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2. SANAL GERCEKLIK TEKNOLOJISININ GELIiSIiMi

1950’1 yillarda ilk kez deneyimlenen sanal gerceklik teknolojisi siire¢ icerisinde teknolojik devrime
paralel bir gelisim gostermistir. S6z konusu teknolojinin farkli disiplinlere adaptasyonunu tetikleyen
onemli kirilmalarla birlikte arastirma alan1 genisletilmistir (Resim 1).

Sensorama, 1950

Morton Heili Lammers, 1986 Binokiiler Omni-Orientation
g Jaron Lanier Monitor (BOOM), 1989
ilk sanal ger¢eklik deneyimi X g
= ? bir sanal HMD olan g6z telefonu Fake Space Labs
sunan makine S i
I
! 1 1 Sanal gergekligin oyun endistrisine adaptasyonu
1 Hesaplamah Tasarim Kurami R e T ST
" Yapay zekanin tasarim alanina adaptasyonu ! !
prmeies 1
S ik . :
= 1 1 X
I 1 i
1 | |
I I |
SketchPad, 1963 ! il I Virtual Boy, 1995
Ivan Sutherland The Sword of Damocles, 1968 o ! Nintendo
CAD yazihminin énciisii olan Ivan Sutherland, Bob Sproull !
¢lzim programi ilk sanal gerceklik bashg: Sega VR, 1994
Sega

Resim 1. Sanal gergeklik teknolojisinin gelisim siirecindeki kirilmalar.

[lk sanal gergeklik deneyimlerinden biri, 1950'lerde Morton Heilig tarafindan tasarlanan ve “Gelecegin
Sinemas1” baglikli, 1955 tarihli bir makalede tanitilan "Sensorama" adl1 bir makinedir (Resim 2). Bu
makine, stereoskopik goriintiileri ses, koku ve riizgar efektleri gibi cesitli duyusal uyarilarla birlikte
kullanarak, kullanicilara bir sanal gergeklik deneyimi sunmaktadir. Stereoskopik goriintiiler, her goz
icin ayr1 ayri olusturulan goriintiilerin 6zel bir gdzliik kullanilarak birlestirilmesiyle derinlik algisi
olusturmaktadir. Genis agil1 bir gorlintiide ii¢ boyutlu goriintiileri yansitan ve gorilintiiye gore viicut

acisinin degisimine imkan veren bu cihaz adeta bir tiyatro deneyimini andirmaktadir (Baran, 2019).

Aug. 28, 1962 M. L HEILIG 3,050,870
SEXSORAMA STMULATOR

7iled Jan, 10, 1961 B Shesto-Teet 3

_Tx g5 e

_'r:;q. &. -
Resim 2. {1k sanal gergeklik deneyimi, Sensorama (Alharthi, 2015).
Bilgisayar teknolojilerinin 1960 yilindan itibaren tasarim alaninda kullanilmasi ile yapay zeka
teknolojisi tasarim alanina entegre edilmeye calisilmig, mimari tasarimin sayisal ortamdaki temsilini

sunmak {iizere analiz, modelleme ve tasarim yontemlerini igeren hesaplamali tasarim kurami
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gelistirilmistir (Palabiyik ve Demircan, 2020). 1963 yilinda Harvard Universitesi'nde galisan Ivan
Sutherland, doktora tezinde SketchPad adinda bir program yazmistir. Program, modern Bilgisayar
Destekli Tasarim (CAD) yaziliminin bir dncisiidiir (Alharthi, 2015). Buna paralel olarak Sutherland,
ogrencisi Bob Sproull ile birlikte, kullanicilarin sadece basit grafikleri ve c¢izimleri
goriintlileyebilmesini ve bunu deneyimleyebilmesini saglama amaciyla ilk sanal gergeklik basligin
tasarlamistir. Sanal gerceklik terimi ilk kez, “Head-Mounted Display (HMD)” (basa takilan ekran)
olarak adlandirilan bu basghigin kullanildig1 sistemle giindeme gelmistir. Agirlig1 sebebiyle kullanim
kolaylig1 saglanmasi i¢in tavandan sarkitilarak kullanilan ve bir kask seklinde gelistirilen “The Sword
of Damocles” adli sistemde, (Resim 3) izleyiciye verilen goriintii bir bilgisayar programindan
aktarilmaktadir (Baran, 2019; Ferhat, 2016). Bas ve goz hareketlerini takip ederek kullanicinin bir
sanal ortamda bulunma hissini yasamasina olanak veren bu baslik, zaman igerisinde gelistirilerek
gercekei 3 boyutlu goriintiiler sunmaya baslamistir (Dokonal vd., 2022). Sutherland’in bu bulusu,
arayliziin kullanim mantig1 ve yaratilan gerceklik algisiyla giiniimiiziin modern sanal gergeklik

bagliklarinin prototipi sayilmaktadir.
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Resim 3. ilk sanal gerceklik cihazi, The Sword of Damocles (Sutherland, 1968).

1970’1 yillarda sanal gerceklik teknolojisi {izerine arastirmalar devam etmis, yapay zeka, grafik ve
gorlintlii isleme teknolojilerindeki gelismeler sanal gergeklik deneyimini gelistirmeye yardimci
olmustur. 1980'li yillarda sanal gerceklik teknolojisi, simillasyon ve egitim alaninda yaygin olarak
kullanilmaya baslanmustir. Ozellikle askeri, havacilik ve tibbi alanlarda, sanal gerceklik
simiilasyonlari, ger¢ek¢i deneyimler saglayarak kullanicilarin becerilerini gelistirmelerine imkan
tanimistir. “Visual Programming Languages (VPL)” (Gorsel Programlama Dilleri) arastirmasi, Jaron
Lanier tarafindan 1980’li yillarin sonlarinda baglatilmistir. Lanier (2001), "sanal gercekligin babas1”
olarak tanimlanan bir bilgisayar bilimcisidir. Sanal gergeklik uygulamalarini kullanan ¢esitli liriinler

gelistiren Lanier, 1986 yilinda bir sanal HMD olan Lammers admi verdigi goéz telefonunu
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tasarlamistir. Sirket miisterilere “Virtual Reality (VR)” (Sanal Gergeklik) gozliikleri ve veri eldivenleri
satan ilk sirket olmustur (Alharthi, 2015).

1989°da Fake Space Labs adli kurulus, “Binokiiler Omni-Orientation Monitor (BOOM)” adinda bir
cihaz tasarlamis ve bu iirlinii ticarilestirmistir (Resim 4). Bu elektronik baglik, 6zel veri eldiveni veya
tim viicudu saran ozel bir giysi ile kullanilmaktadir. BOOM, goz deliklerinden goriilebilen iki
“Cathode Ray Tube (CRT)” monitor iceren kiiciik bir kutu seklindedir. BOOM sisteminde kullanici
g6z hareketleri ile kiigiik kutuyu alip sanal ortamlarda hareket ettirebilmekte ve goz yonelimi ile
kutuyu takip edebilmekte, takip ise kutuyu tutan kol baglantilarindaki sensorler araciligiyla
gergeklestirilmektedir. Bu donanim sayesinde insanin hareketlerinin degisimi, dogrudan bilgisayara
aktarilmaktadir. Bilgisayar bu bilgileri derleyerek viicudun, basin, elin veya goziin mevcut ortama gore
konumunu saptamaktadir. Ardindan sanal mekani veya objeyi elde edilen verilere gore hareket
ettirerek, insan ile bilgisayar ortamindaki {i¢ boyutlu diinya arasinda ger¢ek ortamla benzer iletigim

kurulmasini saglamaktadir (Okul, 2022).

Resim 4. BOOM (Binocular Omni-Orientation Monitor).

1990'l y1llarin baginda, sanal gercgeklik teknolojisi ticari olarak ilk defa sanal gerceklik cihazlar1 olarak
piyasaya siriilmeye baslanmistir. Bu cihazlar, bir¢ok farkli sensér ve ekran kullanarak gergekei bir
sanal gergeklik deneyimi sunmaktadir. Bu dénemde, sanal gergeklik oyunlar1 popiiler hale gelmis ve
bircok oyun sirketi sanal gerceklik cihazlari igin oyunlar gelistirmistir. Ozellikle Sega'nin "Sega VR"
ve Nintendonun "Virtual Boy" gibi sistemleri popiilerlik kazanmis, ancak bazi teknik sorunlar
nedeniyle piyasaya siiriillememistir (Alharthi, 2015).

Son 20 yilda sanal gergeklik teknolojisi daha geliserek 6nemli bir doniim noktasina ulagsmis ve ¢esitli
sektorler tarafindan daha kolay erisilebilir hale gelmistir. Teknoloji sirketleri sanal gergeklik alanina

yatirrm yapmaya baslamislardir. Sanal gergeklik oyunlari, egitim uygulamalari, simiilasyonlar ve
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saglik sektorii gibi birgok alanda kullanim alani bulmustur. Sanal Gergeklik Teknolojisi ve Gelecek
Ongoriileri Arastirma Raporu (2022)’na gore; bu teknolojinin ilk uygulama buldugu alan video
oyunlar1 ve eglence diinyasi olsa da giliniimiizde egitim, saglik, miihendislik, turizm, bankacilik ve

finans alanlarinda yaygin olarak kullanilmaktadir.

3. SANAL GERCEKLIK TEKNOLOJILERININ YAPAY ZEKA ILE iLiSKiSi

Yapay zekd ve sanal gerceklik, birbirleriyle yakindan iliskilidir. Yapay zeka, sanal gerceklik
uygulamalarinda kullanilan bir¢ok teknolojinin temelini olusturmaktadir. Sanal gerceklik uygulamalari
genellikle gercek diinyada yer alan nesnelerin, mekénlarin ve olaylarin sanal bir ortamda
yaratilmasiyla gerceklestirilmektedir. Bu nedenle, yapay zekdnin bu sanal diinyanin yaratilmasi ve
yonetilmesinde kritik bir rol oynadig1 sdylenebilir. Ornegin, sanal gerceklik uygulamalari igin gerekli
olan sanal karakterlerin ve nesnelerin hareketleri, yapay zeka algoritmalari kullanilarak kontrol
edilebilir. Ayrica, sanal gerceklik uygulamalari i¢in gercekei 3D goriintiiler ve efektler olusturmak i¢in
derin 6grenme teknikleri kullanilabilmektedir. Sanal gerceklik uygulamalari i¢in kullanilan yapay zeka
teknolojileri, sanal diinyalarin ger¢ek diinyaya daha fazla benzerlik gdstermesine ve daha gergekei
deneyimler sunmasina yardimei olmaktadir. Diger yandan, sanal gerceklik teknolojisi de yapay zekay1
destekleyen bir ara¢ olarak kullamlabilir. Ornegin, yapay zeka algoritmalari, sanal gergeklik
uygulamalarinda kullanilan verileri analiz edebilir ve bu verileri daha iyi anlamak i¢in sanal bir
ortamda gorsellestirebilir. Ayrica, yapay zeka ve sanal gerceklik birlestirilerek, robotik ve otonom

sistemlerin gelistirilmesinde kullanilabilir (CoziimPark Biligim Portali, 2020).

Yapay zeka alaninin en giincel teknolojilerinden biri olup, 2023 yilinin Mart ayinda giincellenerek
piyasaya siiriilen GPT-4 ve bu yazilimin kullanimina aracilik eden ChatGPT, cesitli profesyonel ve
akademik Oolgiitlerde insan diizeyinde performans sergileyen, goriintli ve metin verileri kabul
eden/iireten birgok modlu model olarak karsimiza c¢ikmaktadir. ChatGPT, yapay zeka ve sanal
gerceklik arasindaki iliskiyi agiklayan bazi noktalart asagidaki gibi tanimlamaktadir:

e Igerik iiretimi ve gelistirme: Yapay zekd, sanal gerceklik iceriklerinin iiretiminde ve
gelistirilmesinde Onemli bir rol oynayabilir. Yapay zeka algoritmalari, sanal gerceklik
uygulamalar1 i¢in daha ger¢ek¢i ve detayli 3D modeller, animasyonlar ve ses efektleri
olusturabilir. Ayrica, yapay zeka, sanal gerceklik iceriklerinin otomatik olarak olusturulmasini
veya ger¢ek diinyadan veri toplayarak daha gercek¢i sanal ortamlarin olusturulmasini
saglayabilir.

e Duygusal geribildirim: Yapay zeka, sanal gergeklik deneyimlerinde kullanicilara gergekei

duyusal geribildirim saglamak igin kullamlabilir. Ornegin, yapay zekd algoritmalari,
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kullanicinin hareketlerini takip edebilir ve sanal gergeklik ortaminda etkilesimlerini ger¢ek
diinyaya daha yakin bir sekilde yansitabilir. Ayrica yapay zeka, kullanicinin tepkilerini analiz
ederek deneyimi kisisellestirebilir ve daha zengin bir sanal gergeklik deneyimi sunabilir.

e Kullanict deneyimi ve adaptasyon: Yapay zeka, sanal gergeklik deneyimlerini kullanicinin
tercihlerine ve davranislarma gore uyarlayabilir. Ornegin yapay zekd, kullamicinin ilgi
alanlarim1 ve reaksiyonlarini analiz ederek deneyimi kisisellestirebilir. Ayrica yapay zeka,
kullanicinin hareketlerini takip ederek daha rahat ve dogal bir kullanic1 deneyimi saglayabilir.

o Interaktif karakterler ve dijital asistanlar: Yapay zeka, sanal gerceklik deneyimlerinde
interaktif karakterler veya dijital asistanlar olusturmak icin kullanilabilir. Yapay zeka
algoritmalari, karakterlerin yapay zekd destekli davramislarini ve konusmalarini kontrol
edebilir. Bu, kullanicilarla etkilesime girebilen, gergekei ve duygusal tepkiler verebilen sanal

karakterlerin olusturulmasini saglayabilir.

4. MIMARIDE SANAL GERCEKLIK UYGULAMALARININ KULLANIM
ALANLARI

Geleneksel olarak, mimarlar tasarimlarim kagit iizerinde veya 2D/3D bilgisayar ortaminda
hazirlamaktadir. Ancak sanal gerceklik, mimarlarin tasarimlarini ii¢ boyutlu olarak deneyimlemelerini
saglamis, tasarim siirecinde sanal gerceklik teknolojisini kullanarak daha iyi sonuglar elde etmelerini
kolaylastirmistir. Sanal gergeklik kullanicinin kendini bire bir 6l¢ekli ve ti¢ boyutlu sanal bir ortamin
icine sokmasina, gergekte oldugu gibi mekanla etkilesime girmesine olanak vermektedir. Daha tasarim
asamasindaki bir yapinin igine girilip gezilebildigini, dogal aydinlanmasinin incelenebildigini,
kapilardan gecip farkli mekanlar arasindaki iligkinin gozlemlenebildigini, koridor uzunlugu ve esyalar
arasindaki mesafenin yeterli olup olmadigimin algilanabildigi bir ortamin varligi diisiiniildiigiinde, bu
teknolojinin mimara projeyi daha iyi tasarlayabilme ve sunabilme olanagi saglayacagini sdylemek

miimkiindiir (Oksel, b.t.).

Newyork merkezli Ennead Architects adli bir firma, Sangay'daki bir planetaryumun ingasi i¢in giin
boyunca 151k 1s1nlarmi ve 1s1k birikimini gorsellestirmek i¢in sanal gergeklik teknolojisini kullanmustir.
Tasarimcilarin 15181in nerelerde yogunlasacagi, giines isinlarinin sabah ve &gleden sonra nereye
vuracagi ile ilgili bildikleri her seyi hissedebildikleri ifade edilmistir. Resim 5’de goriildiigi gibi VR
ekranlarinda, onerilen Sangay Planetaryumu'nun en fazla 15181 alacak alanlarim gdsteren cesitli renkli
bloklar kullanilmis olup daha kirmiz1 bloklar daha fazla 1s18a maruz kalan alanlar1 gostermektedir

(Quirk, 2017).
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Resim 5. Sangay'daki Planetaryum Binasi.
Londra merkezli mimarlik firmasi, Urbanist Architecture, mimari tasarim siireclerinde sanal gerceklik
teknolojisini kullanarak miisterilerini projeye dahil edip, 6nerilen gelismeleri deneyimlemelerine ve
tasarim stireci lizerinde daha fazla kontrol sahibi olmalarina olanak sagladiklarini ifade etmektedir
(Urbanist Architecture (b.t.). California merkezli Skidmore, Owings & Merrel Inc, firmasi 2015
yilindan beri, mimarlara tasarimu iyilestirebilecek degisiklikleri aninda yapabilme ve daha hizli geri
bildirim alabilme olanag1 saglamak amaciyla cesitli projeler icin sanal gergeklik yazilim

kullanmaktadir (SOM, 2016).

Giliniimiizde mimarlik alaninda sanal gergeklik uygulamalar1 tasarimdan kullanima her asamada
bagvurulan araglar haline gelmistir. Tasarimciy1 ve tasarimin kullanicisini yonlendirme noktasinda
ciddi bir potansiyel barindirmaktadir. Mimarlik alani igerisindeki kullanim alanlarini genel olarak 4

baslik altinda ele almak miimkiindiir (Tablo 1).

Tablo 1. Sanal gergeklik uygulamalarinin mimarideki kullanim alanlart.

Insaat Siirecini Iyilestirme

Kullanic1 Dene
Sunum Gelistirme

Proje Tanitinm ve Pazarlama reyi Canlandirma ve

Dijital Miras

Gergek mekansal deneyim
hissi

Proje igerisinde hareket

Projenin tamamlanmis
halini tasarim evresinde
gozlemleyebilme
*Autodesk Revit Live

Tasarima yonelik geri
bildirim elde etme

Etkilesimli mimari
gorsellestirmeler olusturma
*3ds Max Interactive

Tasarim evresinde projenin
sunumu ve kullanict geri
bildirimi

Ingaat 6ncesinde tasarimin
islevselligini ve
kullanilabilirligini test etme

Malzeme ve tasarim
alternatiflerinin
gorsellestirilerek segiminin
kolaylastirilmasi

Insaat siirecinde saha
imalatinin takibi ve proje
yonetimi

Insaat sirasinda hatalarin ve
bunlardan kaynaklanan
uygulama maliyetlerinin
azaltilmasi

Daha etkileyici ve garpict
sunumlar gelistirme

Projelerin gorsellestirilmesi ve

kullanicilara mekant
kisisellestirme imkani
verilmesi

Pazarlama materyallerinin
olugturulmasi

Kullanicilara 6zellestirme
alternatiflerinin sunulmasi

Kullanicilara mekansal
kullanim hakkinda ilham
verilmesi

Restorasyon projelerinin ve tarihi
mekanlarin canlandirilmasi

Tarihi bir binanin 6zgiin halini veya
restorasyon sonrasi halini
gozlemleme imkani sunma

Restorasyon uzmanlarma ve
tasarimcilara proje kapsamindaki
yap1 ya da alan iizerinde ¢aliymak
igin ortam hazirlama

Kiiltiirel bellek unsurlarini
deneyimleme ve sunum alternatifleri
gelistirme

Miize deneyimi ve sanal turlar
sayesinde kiiltiirel mirasin korunmasi
konusunda kamusal biling yaratma
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4.1. Kullanic1 Deneyimi ve Sunum Gelistirme

Sanal gerceklik, mimarlarin kullanicilara daha iyi bir deneyim sunmasina olanak tanimaktadir.
Mimarlar, kullanicilar1 sanal gerceklik ortaminda projelerin igine ¢ekebilmekte ve onlara yapilacak
yapiin gercek hissini yasatabilmektedir. Kullanicilar, sanal gergeklik gozliikleri veya diger sanal
gergeklik cihazlart araciligiyla projeyi gezebilmekte, odalari ve mekéanlart kesfedip projenin
tamamlanmis hali hakkinda gergek¢i bir hisse sahip olabilmektedir. Bu olanak, kullanici
memnuniyetini arttirmakta ve mimarin projeyi meslek disiplininin digindan herhangi birine daha etkili
bir sekilde iletebilmesini saglamaktadir. Sanal gerceklik sayesinde kullanicilar, tasarimi sanal
gerceklik ortaminda deneyimleyerek, daha iyi bir fikir edinmekte ve tasarima yonelik geri

bildirimlerde bulunabilmektedir (Oksel, b.t.).

Tasarim gorsellestirme uzmanlari i¢in “3ds Max Interactive”, Autodesk Stingray tabanl siiriikleyici ve
etkilesimli mimari gorsellestirmeler olusturmak iizere 3ds Max'in giiclinii artiran bir sanal gergeklik
motorudur. Programin odak noktasi, mimari gorsellestirmeler gibi animasyonlari carpici sanal
gerceklik deneyimlerine doniistiirme siirecini basitlestirmeye yardimci olmaktir (Resim 6). Benzer
sekilde, “Autodesk Revit Live”, Autodesk Revit tasarimlarini masaiistiinde veya sanal gerceklikte
hizla kesfetmek, anlamak ve paylagsmak i¢in bir ¢6ziime ihtiya¢ duyan mimarlar i¢in tasarlanmistir

(Symetri, 2021).

Resim 6. 3ds Max Interactive (Symetri, 2021).

4.2.Insaat Siirecini Tyilestirme

Mimarlar, insaat 6ncesinde ve sirasinda sanal ger¢eklik uygulamalarini kullanarak, tasarimlarin1 daha
iyi bir sekilde sunabilirler. Insaat 6ncesi sanal gergeklik sayesinde mimarlar, projeyi gergek bir

¢evrede yiirliyormus gibi deneyimleyebilmekte, tasarimlarini test edebilmektedirler. Bu, tasarimin
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islevselligini ve kullanilabilirligini test etmelerini ve potansiyel sorunlari dnceden tespit etmelerini
saglamaktadir. Ayrica ingaat siirecinde sanal gerceklik uygulamalari, iscilerin talimatlari daha iyi
anlamasina ve projenin belirli agamalarin1 daha kolay takip etmelerine yardime1 olabilmektedir. Sanal
gergeklik uygulamalari, ingaat siirecinde iscilere egitim vermek ve insaat yonetimini kolaylastirmak
icin de kullanilabilmektedir. Ayn1 zamanda insaat siirecinde hatalarin azalmasina ve verimliligin

artmasina katkida bulunmaktadir (Ferhat, 2016).

Ayrica sanal gerceklik sayesinde, farkli malzemelerin ve tasarim seceneklerinin nasil goriinecegi
gorsellestirebilmektedir. Ornegin, sanal gerceklik gozliikleriyle kullanicilarin hayallerindeki banyoyu
gozlerinin Oniine getirerek banyo malzemelerini satin almadan 6nce incelemeleri saglanmaktadir.
Mimar igin bu, ¢ok biiylik zaman ve maliyet tasarrufu anlamina gelmektedir. Mimarlar, kullanicilarin
istedigi geri bildirimi siirece dahil ederek, bunun mekanin bi¢imi ve islevselligi iizerindeki etkisini
degerlendirebilmektedir. Bu girdi, sonucun kullanicinin beklentilerini karsilamasini saglayabilmekte,
ayn1 zamanda tasarimin dogrulugunu artirarak insaat asamasinda maliyetli hasar kontrol siireglerinden

kacinarak proje uygulama maliyetlerini azaltabilmektedir (Plus Render, 2023a).

4.3.Proje Tamitimi ve Pazarlama

Sanal gerceklik uygulamalari, mimarlar i¢in projelerini tanitmak ve pazarlamak i¢in etkili bir aragtir.
Mimarlar, kullanicilsra ve potansiyel yatirimcilara projelerini sanal gergeklik ortaminda gostererek,
daha etkileyici ve ¢arpict sunumlar yapabilirler. Bu, projenin vizyonunu ve atmosferini daha iyi
iletebilir ve projeye ilgi duyan kisilerin heyecanini artirabilir. Ayrica, sanal gergeklik uygulamalari,
projelerin gorsellestirilmesinde ve pazarlama materyallerinin olusturulmasinda kullanilabilir. Bu,
mimarlarin projelerini daha etkili bir sekilde tanitabilmelerini saglayacaktir. Kullanicilara dzellestirme
segenekleri sunarak potansiyel kullanicilara mekani nasil kullanabilecekleri konusunda ilham verecek,
kullanicinin mimari elemanlar arasindaki iliskiyi optimize ederek daha iyi etkilesime gecebilmesine ve

mekani kigisellestirebilmesine yardimci olacaktir (Plus Render, 2023a).

4.4.Fiziksel Cevreyi Canlandirma ve Dijital Miras

Tarihi yapilar1 ve anitlar gibi somut ve somut olmayan degerleri kapsayan kiiltlirel miras ge¢mise
taniklik etmenin 6tesinde kolektif kimligi ve mekan duygusunu da sekillendirmektedir. Ancak hava
kosullar1 gibi dogal ve dogal olmayan faktorler, bu mimari degerlerin korunmasi ve restorasyonu
acisindan Onemli zorluklar yaratmaktadir. Mimari gorsellestirme, kiiltiirel mirasin korunmasinda
hayati bir rol Ustlenmektedir. Mimari gorsellestirme, koruma uzmanlarimin herhangi bir fiziksel

caligma yapilmadan Once restorasyon siirecini gorsellestirmesine ve planlamasina olanak tanimakta,
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tarihi yapilarm mevcut durumunun belgelenmesinde degerli bir ara¢ olarak hizmet etmektedir (Plus
Render, 2023b).

Sanal gergeklik uygulamalari, kiiltiirel mirasin sanal olarak restorasyonuna ve yeniden insasina olanak
taniyarak restorasyon projelerinde uzmanlara nitelikli bir ¢aligma ortami, kullanicilara ise sanal
gerceklik ortaminda yeniden insa edilen dijital miras1 deneyimleme olanagi sunmaktadir. Mimarlar,
tarihi bir binanin 6zglin halini veya restorasyon sonrasi halini sanal ger¢eklik ortaminda

olusturabilmektedir (Plus Render, 2023b).

Son 10 yilda yapay zekd uygulamalarmin kullanim alanlarinin genislemesiyle birlikte, toplumlarin
kiiltiirel belleginin yapitaslarini olusturan tiim bilgiler ve topluma ait miras dgelerinin dijital ortamda
paylasildigi/sunuldugu ¢oéziimler gelistirilmekte, miize deneyimi sanal turlarla herkese erisebilir hale
getirilebilmektedir. Miizelere gitme imkdni1 olmayanlar, sanal gerceklik gozliikleriyle herhangi bir
miizeyi gorebilme ve gezerek deneyimleyebilme olanagi bulmaktadirlar (Ferhat, 2016). Etkilesimli
sanal turlar, multimedya sunumlar1 ve g¢evrimi¢i platformlar araciligiyla tarihsel baglam, mimari
Ozellikler ve oOnerilen degisiklikler gdzlemlenebilir hale gelmekte ve ilgi c¢ekici bir sekilde
sergileyebilmektedir. Bu etkilesimli deneyim, ayni zamanda koruma c¢abalarina yonelik kamusal

bilincin gelismesine katki saglamaktadir (Plus Render, 2023b).

5. SONUC VE DEGERLENDIRME

1960’11 yillardan beri teknolojik devrimin onemli bir pargasini olusturan sanal gerceklik teknolojisi
yapay zeka teknolojilerinin de gelisimi ile birlikte hizli bir ilerleme kaydetmistir. Baslangicta oyun ve
eglence sektorlerinde prototipleri uygulanan sistemler, pek ¢ok farkli sektorde hayati kolaylagtiracak
ve bireysel deneyime olanak verecek ara¢ ve yazilimlarin da destegi ile kendine yer bulmustur. Son 20
yilda tasarim alan1 ve mimarlk, sanal gerceklik teknolojilerinin yaygin olarak kullanilmakta oldugu

sektorlerden biri haline gelmistir.

Sanal gerceklik uygulamalari, mimaride 6nemli bir rol oynamaktadir. Tasarim siirecinde, kullanici
deneyimlerinin gelistirilmesinde, ingaat siirecinin iyilestirilmesinde ve projelerin tanitiminda
kullanilan bu teknoloji, mimarlarin islerini daha etkili bir sekilde yapmalarini saglamaktadir. Sanal
gerceklik, mimarlarm tasarimlarim1 daha iyi anlamalarini, kullanicilara daha etkili bir deneyim
sunmalarin1 ve projelerini daha etkileyici bir sekilde tanitmalarimi saglayarak, mimarlik sektoriinde
biiyiikk bir potansiyele sahiptir. Fakat 6te yandan, sanal gergeklik teknolojisinin avantajlar1 oldugu
kadar dezavantajlar1 da vardir. Tasarima entegrasyonunun zor ve maliyetli olmasimin yani sira

entegrasyonun is akis siireci igerisinde zaman almas1 énemli kisitlardandir (Ozkuyumcu vd., 2022).
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Yapay zeka ve sanal gergeklik birbirleriyle siki bir sekilde baglantilidir ve birgok uygulama alaninda
birlikte kullanilmaktadirlar. Ileriye doniik olarak, yapay zeka ve sanal gergeklik teknolojileri, daha
fazla entegre edilecek ve birlikte kullanilarak daha da giiclii ve etkili hale gelecektir. Tasarim alaninda
gelistirilecek yapay zeka uygulamalari, sanal gerc¢eklik ortamlarinin erisilebilirligini arttiracak, tasarim
stirecinin dogal bir pargasi haline gelerek biiytik dl¢iide kolaylik ve 6zglinliik saglayacaktir. Gelecekte,
sanal gerceklik teknolojisinin daha da gelisecegi ve mimarlarin bu teknolojiden daha fazla

faydalanacag1 sOylenebilir.

Yazar Notu: Sorumlu yazar Nazlican Birinci Ertiirk, T UBITAK BIDEB 2211-A Doktora bursiyeridir.
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Abstract

As the population increases day by day and technology develops, the need for energy increases. Natural
resources are mostly used to meet the energy needs of people and over time, especially non-renewable resources
are depleted. Buildings in which many actions are performed in daily life play an important role in energy
consumption. While performing actions in the interior spaces of the buildings, users need to meet certain
building physical conditions and one of these conditions is thermal performance. In order to provide thermal
comfort conditions in the interior of the building, it is necessary to make cooling in summer periods and heating
in winter periods. The decisions to be taken at the design stage affect the energy consumption required for
heating-cooling. The thermal insulation status of the building envelope and air leaks are parameters affecting
energy consumption. Factors such as the material used in the outer wall mesh, thermal insulation application,
window/wall ratio have an important role on the amount of energy required to provide the most suitable indoor
thermal comfort for the building users since they affect the heat intake to the interior and the preservation of the
existing heat. In addition, when it comes to indoor thermal comfort, the effect of the activity on the floor above or
below is important. Besides, the intended use of the space determines the heating-cooling times of that space.
For example, a place with commercial use is mostly used during daytime hours and is heated during the hours it
is used in winter. There is heat exchange between the spaces separated from each other by walls or floor
surfaces. For this reason, the volumes to which the space is related are important in terms of thermal comfort.
The study aims to analyse comperatively the energy consumption of 3 different identical floors with a
commercial function space underneath, with apartments both above and below and with a roof above, by
simulation method. It is concluded that House A, located on the first floor of identical houses, provides thermal
comfort conditions with the least energy consumption. House C, located under the roof, consumes the most
energy to ensure indoor thermal comfort. As a result of the study the apartment with the best thermal
performance were further anlaysed to reduce energy consumption by making simulations according to different
building envelope scenarios and examining different types of wall materials.

Keywords: Building simulation, energy consumption, energy efficiency, building monitoring, residential.

YAPILARDA FARKLI KOTLARDAKI ENERJi TUKETIMLERININ
INCELENMESI VE ENERJI VERIMLILIGININ GELISTIRILMESI:
BALIKESIR ORNEGI

Ozet

Her gecen giin niifus arttikca ve teknoloji gelistikce enerjiye olan ihtiyag artmaktadir. Insanlarin enerji ihtiyacini
karsilamak amaciyla ¢ogunlukla dogal kaynaklar kullanilmakta olup zamanla ozellikle yenilenemeyen
kaynaklarin tiikenmesine yol agmaktadwr. Giinliik hayatta bir¢ok eylemin igerisinde gergeklestivildigi yapilar
enerji titketiminde onemli rol oynamaktadir. Yapilarin i¢ mekanlarinda eylemler gercgeklestirilirken
kullamicilarin belirli basli yapr fizik kosullarini saglamasi gerekmekte olup bu kosullardan birisi de 1sil
performanstir. Yapimin i¢ mekaninda 151l konfor kosullarinin saglanabilmesi igin i¢c mekanda yaz donemlerinde
sogutma, kis donemlerinde ise isitma yapmak gerekmektedir. Tasarim agamasinda alinacak kararlar isitma-
sogutma igin gerekli enerji tiiketimini etkilemektedir. Bina kabugunun is1 yalitim durumu, hava kagaklari da
enerji tiiketimini etkileyen parametrelerdir. Dis duvar orgiisiinde kullanilan malzeme, 1s1 yalitim uygulamasi,
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pencere/duvar orani gibi etmenler i¢ mekana isimin alinmasini ve mevcut isumin korunmaswini etkilediginden
dolayr yapt kullanicilart igin en uygun i¢ mekan 1sil konforunun saglanmasi igin gerekli enerji miktari lizerinde
onemli bir rolii bulunmaktadir. Ayrica séz konusu i¢ mekan 1s1l konforu oldugunda ele alinan mekanin kaginci
katta bulundugu, altindaki veya iizerindeki kattaki aktivitenin etkisinin 6nemli oldugu bilinmektedir. Mekanin
kullanmim amact o mekanin 1sitma-sogutma siirelerini belirlemektedir. Ornek vermek gerekirse ticari kullaniml
bir mekan ¢ogunlukla giindiiz saatlerinde kullanilmakta olup kis aylarinda kullanildigi saatlerde 1sitilmaktadir.
Birbirleriyle duvar veya doseme yiizeyiyle ayrilan mekanlar arasinda 1s1 aligverigi olmaktadir. Bu nedenle
mekanin iligkili oldugu hacimler 1sil konfor agisindan onemlidir.

Bu ¢alisma kapsaminda temelde altinda ticari fonksiyonlu mekan bulunan, hem alt hem de iistiinde daire
bulunan ve tizerinde ¢ati bulunan birbirleriyle 6zdes 3 farkl katin enerji tiiketimlerini simiilasyon metoduyla
incelemek ve sonuglart karsilagtirmak hedeflenmektedir. Calismanin sonucunda elde edilecek en iyi isil
performansa sahip daire i¢in farkli bina kabugu senaryolarina gére simiilasyonlar yapilarak farkli duvar
malzemeleri ¢esitleri incelenerek enerji tiiketimini azaltilmak hedeflenmektedir.

Anahtar Kelimeler: Bina simiilasyonu, enerji tiiketimi, enerji verimliligi, bina izleme, konut.

1. INTRODUCTION

The construction sector has a significant potential in terms of energy efficiency and environmental
sustainability in our country as well as in the rest of the world. While most of the energy in buildings
is consumed during the construction phase, an important part is consumed in order to provide indoor

comfort during the usage phase, which is the longest period of the building life cycle.

As a result of the concept of energy efficiency, which expresses the evaluation of energy resources
with the highest efficiency at all stages from production to consumption, terms such as green
buildings, sustainable environment and resource use appear in both practice and legal regulations with
the European Union's Our Common Future report. In line with the goals of the Paris Agreement, the
European Commission continues to work to lead the transition to a climate-neutral economy by 2050.
A comprehensive package was adopted in 2009 to meet the EU's 2020 climate and energy targets. The
20-20-20 targets of this package are 20% increase in energy efficiency, 20% reduction in greenhouse
gas emissions compared to 1990 levels and 20% increase in renewable energy use by 2020
(Malinauskaite, 2020). In 2016, 2030 climate and energy targets were set with the Clean Energy for
All Europeans package, which emphasizes “Energy Efficiency First” as one of the basic principles of
energy, since energy efficiency is a more cost-effective way to reduce emissions, increase energy
reliability and energy consumption for all users (URL-1). Important decisions were taken in the 2012
Energy Efficiency Directive to ensure that the EU achieves its 2020 target of 20% energy efficiency
(URL-2). EU member states are required to use energy more efficiently at all stages of the energy
chain, including energy generation, transmission and end-use consumption, and the energy efficiency
target for 2030 has been set at least 32.5% by the EED (Union Oj of the E. Directive (EU) 2018/2002).

The European Commission has published a strategy for a climate-neutral economy with net zero
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emissions by 2050 under the Paris Agreement (URL-3). In addition, the EU operates EU Emissions
Trading Systems that price greenhouse gas emissions to reduce emissions and create fiscal incentives
for industry and businesses (Malinauskaite, 2019).

It has taken an important step in energy efficiency by publishing the European Union (EU) Building
Energy Performance Directive (2002/31/EC) in 2002. The Building Energy Performance Directive
aims to provide more efficient use of energy in buildings by establishing a regular inspection and
evaluation mechanism, as well as bringing certain standards and a common method for energy
performance assessment in both existing and new buildings in Europe. Building energy class
certification is the most important method in determining the energy consumption rate. It is aimed to
make this practice mandatory in all member states. According to the "Energy Performance in
Buildings Directive (2010/31/EU)" revised in 2010, it is necessary to prepare the regulations based on
the optimum cost and define the development methods, taking into account the different life processes
of the buildings according to the purpose of use, primarily according to the targets brought to the
member countries on the minimum energy requirement. According to the European Union energy
targets, it has been determined that all public buildings will be approximately zero energy buildings by
2018-2019 and all other buildings until 2020-2021. In addition, it is the responsibility of the member
states to establish a separate control system for the heating and air conditioning systems of the
buildings (Islamoglu, 2017). The purpose of the Building Energy Performance Directive is to regulate
all energy use values and CO2 emissions of a building, taking into account external climatic

conditions, user needs and cost effectiveness (URL-4).

Based on the Energy Performance in Buildings Directive (2010/31/EU), the Energy Performance
Regulation in Buildings in Turkey aimed at limiting greenhouse gas emissions in terms of primary
energy and carbon dioxide (CO2) emissions of buildings, and obtaining an Energy Identity Certificate
was made mandatory on January 1, 2011 (URL-5).

In Figure 1, the share of residences in the distribution of energy by sectors in Turkey is seen as 37%,
while in Figure 2 it is seen that this rate was 27% in the EU in 2011 (Ecoyfs; OeEB, 2013). The fact
that buildings have a large share in energy consumption throughout the world has brought the concept
of low-energy buildings to the agenda, taking measures for energy-efficient buildings. The concept of
energy efficient building has led to the emergence of energy efficient buildings with passive design

parameters, technological developments and the use of new materials (Su, 2021).
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Figure 1. Turkey’s total energy consumption distribution, 2015 (Ecoyfs).
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Figure 2. Distribution of the EU’s total final energy consumption, 2011 (OeEB, 2013).

K. Fabbri, in his study, made measurements with a datalogger in a 4 and 5 age group nursery and
investigated user satisfaction by making a survey (Fabbari, 2013). Y. Diler was examined from 2015
to 2018 in order to examine the thermal comfort of the Great Mosque in Manisa, which is a cultural
heritage. Hourly temperature data of the mosque were examined and different scenarios were created
for thermal reinforcement with the DesignBuilder program. In study by F. Han et al., the largest
certified PH office building in China was considered and examined as a field study. It has been
confirmed as a result of the monitoring that this structure is approximately 69% more energy efficient
than the current public building standards in China (Han, 2022). M. Motalebi et al.'s study presents a
BIM-based mathematical optimization model to increase the energy efficiency of existing buildings.
In this study, effective strengthening measures and alternative material selection are applied. With the
scenario created, a 24% - 58.2% reduction in energy consumption is achieved (Motalebi, 2022).

Z. Su et al. A metaheuristic method called the Balanced Water Strider Optimization Algorithm is
presented to predict the thermal variables of a building. In this study, DesignBuilder simulation
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program was used to create the thermal model. The operation of the proposed model is demonstrated
by applying simulated building and energy usage data in two different geographical conditions in New
Zealand. The model of the building is also simulated according to the geographical environment of
another city. According to the results obtained, it is understood that the proposed method can
efficiently predict the changes according to the geographical conditions (Su, 2021). Y. Liu et al.
estimating building energy consumption based on the design of the building envelope, which includes
the comprehensive heat transfer coefficient and solar radiation absorption coefficient of the exterior
walls, the comprehensive heat transfer coefficient and solar radiation absorption coefficient of the
roof, the comprehensive heat transfer coefficient of the exterior windows, and the window-to-wall
ratio. proposes an approach to In this study, a Building Information Model of an education building in
China is created in Revit and energy consumption analysis is made in DesignBuilder. The results show
that the most important parameters with the highest correlation with building energy consumption are
the overall heat transfer coefficients of exterior walls and exterior windows and the window-to-wall
ratio (Liu, 2021).

In the study of A. Darvish et al., the tree configuration and types that affect the indoor and outdoor
thermal comfort and energy demand of courtyard buildings were analyzed by modeling in the
DesignBuilder program and field measurements. In this study, two courtyards with and without trees
on the campus of the International Imam Khomeini University in Qazvin, Iran, were modeled and
simulated. Also, in this study, it was observed that deciduous and coniferous trees located near the
interior thermal zones increase the annual energy demand from April to October (Darvish, 2021). In
another study by H. Huang et al., it was stated that existing residential buildings have a significant
share in energy consumption and the existing housing stock should be strengthened. Within the scope
of this study, a high-rise residential building in the north of China was chosen as a field study, and the
electricity consumption and indoor temperature of the target building were collected and analyzed. In
addition, with the help of the DesignBuilder program, necessary measures were determined to adapt
the target building to the Passivhaus standard. With the measures to be taken as a result of the
simulation, it was observed that the energy used was reduced by 96% for heating, 8.7% for cooling,
and 78.9% in total (Huang, 2020). Aboelata's study indicated that buildings in Cairo are exposed to
extremely high temperatures, which increases the demand for cooling energy. This study aims to
investigate the effect of air temperature and buildings on reducing energy demand as an alternative
strategy in urban areas of different densities. The DesignBuilder model was then used to calculate the
cooling energy savings resulting from lowering the air temperature of the buildings. Combining trees
with cool flooring reduced cooling energy by 3.2% while maintaining this balance in a low-density
urban area (Aboleta, 2021). In the study conducted by M. A. M. Alhefnawi et al., the effect of the use
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of aluminum and terracotta coating on energy in an educational facility in Saudi Arabia was
investigated. Simulations and analyzes were carried out in the DesignBuilder program regarding the
properties of both coating materials. As a result of the study, it was stated that the thermal insulation
efficiency of terracotta was better than aluminum plates. As a result of the study, it was stated that the
thermal insulation efficiency of terracotta is better than aluminum sheets (Alhefnawi, 2021).

The main hypothesis in this study is that the energy consumption of houses on different floors will be
different, even if they are identical. For this reason, a building in Balikesir Province will be discussed,
and the residences on different floors of this building will be modeled in the DesignBuilder program
and the energy model will be simulated. In this way, energy consumption on different floors of an
apartment building with identical residences will be compared. Additionally, energy consumption
improvement will be presented with different model scenarios to be applied on the model of the

mezzanine flat in this building.

2. MATERIAL AND METHOD
2.1.Local Climatic Data

One of the most widely used climate classification methods in the world to classify climates is the
Koppen—Geiger climate classification (URL-6). (Turkey climate According to Koppen Climate
Classification, 2020). According to Geiger, it has been revealed that there are 13 different climate
zones in Turkey (Figure 3). Balikesir Province, where the building examined in the field study is
located in a very dry and hot summer climate (Csa) Region according to Koppen-Geiger climate types,
and in the 2nd degree-day region of Turkey according to TS 825 Thermal Insulation Rules in
Buildings Standard (Figure 4).
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Figure 4. Climate types of Turkey according to Koppen climate classification (URL-6).

2.2.Method

In the research, first of all, a detailed literature review was conducted on energy consumption and
efficiency in residences. Within the scope of the study, floors were modeled separately in the
DesignBuilder program in order to estimate the energy consumption of residences on different floors.
In order to calibrate the model created in DesignBuilder, measurements were taken with hobo
simultaneously while the model was being created. The method of the study is shown in detail in
Figure 5.
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2.3.Case Building

INVESTIGATION OF ENERGY CONSUMPTION
AT DIFFERENT FLOORS IN BUILDINGS AND

IMPROVEMENT OF ENERGY EFFICIENCY:
BALIKESIR CASE

Measurement

Measurements

made with the Hobo
U-12 datalogger on

26 December -
31 December.

Method

Simulation

went -The residence examined,

-The apartment under the attic and
-The apanment on the upper ﬂoor of the

ial areas were

Calibration

With the measurements obtained as a result

of monitoring with dataloggers, the weather
conditions of Balikesir were transferred to the
DesignBuilder program and the hourly temperature
data of the outdoor area, RH values and simulation
results were calibrated.

After calibrating the examined flat, the flat under the
roof and the flat above the commercial area, different

ios for the d flat were simulated as well as
the results were compared.

Figure 5. The method of study.

The building considered as a field study is located in Balikesir Province (Figure 6). The building was

built in 2007 as a reinforced concrete frame system. Figure 6 also shows the relationship of the

building with its surroundings through the layout plan.
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Figure 6. The location of Case Building in Balikesir and Location of the building on the aerial photograph.

As seen in Figure 7, the east facade of the building is adjacent and there are windows only on the east
and west facades. As can be seen in the figure, the ground floors of the examined building and
adjacent structures are for commercial purposes and the upper floors are for residential purposes. The
examined building consists of 1 basement + ground floor + 5 identical floors. In the section of the

building given in Figure 7, the relationships of the examined floors with the lower and upper floors are

| wovsed

HOUSE

also indicated.

HOUSEA' |

Figure 7. Photograph and section of the east facade of the examined building.

Floor plans of identical houses considered as field studies are given in Figure 8. The gross area of the
examined flat is 95.20 m2 and the net area is 86 m2. The balconies in the residences are closed and
used as winter gardens. The gross volume of the flat is 285.6 m3 and the net volume is 223.6 m3. As
seen in the floor plan given in Figure 8, this apartment consists of a living room, a room, a children's

room, a bedroom, two bathrooms, a corridor and two winter gardens. House A is located on the first
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floor of the building, above the commercial space on the ground floor. House B has identical
apartments above and below and is on the third floor of the building. House C is located on the fifth
floor, which is the last floor of the building, and while there is an identical apartment on the lower
floor, there is an attic above House C.

Balcony
3m’

e Bathroom
: 3m?

Figure 8. Schematic plan of the selected apartment flat.

The building considered as a field study was designed in 2006 and its construction was completed in
2007. The building was designed as a reinforced concrete frame system. The flooring used in the
building is hollow block flooring and its thickness is 32 cm. The exterior walls of the building are
made of aerated concrete wall material and its thickness is 19 cm. On exterior walls, 2 cm to the inner
surface of the aerated concrete wall material and 3 cm to the outer surface. No insulation material is
used on external walls. The interior walls separating the flats are made of 19 cm brick material, 2 cm
in size. It consists of plaster. 20 cm in rooms. on the ground, 3 cm. on reinforced concrete floor. A
mattress was applied over the leveling concrete application, and laminate flooring was applied on the
mattress. Low flooring was made in wet areas, 30 cm of slag was filled on a 20 cm reinforced concrete
slab, leveling concrete was applied on it and ceramics were applied with ceramic adhesive. The roof
has tile covering from outside to inside, bitumen waterproofing, roof board and rafters. PVC double
glass was used in the building. The interior doors of the flat are wooden and the main door is steel. U
values of the materials are given in Table 1.
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Table 1. Base Case materials thicknesses and thermal values.

BASE CASE MATERIALS

COMPON LAYERS U- MATERIAL CONDUCTI | SPESIF | DENSI | THICKN
ENT VAL VITY W/M - IC TY ESS (m)
UE K HEAT Kg/m?
W/M? J/kg-K
-K
External ‘ 0,878 | Cement/Plaster/ 0,35 840,00 950,00 0,040
Wall : Mortar
& o Aerated 0,240 1000,00 | 750,00 0,190
3 E Concrete Block

Gypsum 0,40 1000,00 | 1000,00 0,025
Plastering
Internal : 2,194 | Cement/Plaster/ 0,72 840,00 | 1760,00 0,02
Wall Mortar
Brick 0,72 840,00 | 1920,00 0,85
OUTER IN
Gypsum 0,400 1000,00 | 1000,00 0,02
Plastering
Flat Roof 0,731 | Marble (White) 2,770 802,00 | 2600,00 0,03
Floor/Roof 0,4100 840,00 | 1200,00 0,03
Screed
EPS Expanded 0,046 1400,00 10,00 0,03

Polystyrene
(Lightweight)

Bitumen, felt 0,230 1000,00 | 1100,00 0,005
sheet (not to
scale)
Floor/Roof 0,410 840,00 | 1200,00 0,05

Screed

Concrete, 2,500 1000,00 | 2400,00 0,10
Reinforced (with
%2 steel)
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Figure 9. DesignBuilder model of examined House.

In addition, 5 different scenarios will be created in the study and these scenarios will be processed

through House B and compared with the current situation.
Scenarios;

A model of the apartment above the commercial areas on the ground floor of the apartment building
and the residence under the roof will be made and the energy consumption of these three identical
residences will be compared. In addition, modeling was done for different scenarios for House B, and
the energy consumption of House B was compared with its current situation. In the first scenario, 10
cm to the existing external walls. foam polyurethane, 5 cm to existing walls and interior floors in the
second scenario. EPS insulation material, and in the third scenario, the outer wall system was changed,
EPS thermal insulation was applied between two 8.5 cm. bricks and the amount of energy required for
monthly heating was compared with the simulation results of the current situation with these
scenarios. In the fourth scenario, sunshades are added and it is calculated how much the energy
required for cooling in summer will decrease. The properties and thermal values of the materials used

in these scenarios are shown in the Table 2.
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Table 2. Scenarios different materials and thermal values.

COMP | LAYERS U- MATERIA | CONDUCTI | SPESI | DENSI | THICKN
ONEN VAL L VITY W/M - FIC TY ESS (m)
T UE K HEAT | Kg/m?
WIM J/kg-K
2K
SC1 Externa 0,213 | Cement/Plas 0,35 840,00 | 950,00 0,040
I Wall ter/Mortar
g 2 Foam- 0,3500 840,00 | 950,00 0,10
° Polyurethan
e
Aerated 0,240 1000,00 | 750,00 0,190
Concrete
Block
Gypsum 0,40 1000,00 | 1000,00 0,025
Plastering
SC2 Externa 0,453 | Cement/Plas 0,35 840,00 | 950,00 0,040
I Wall ter/Mortar
g 5 EPS 0,046 1400,00 10,00 0,05
3 z
Aerated 0,240 1000,00 | 750,00 0,190
Concrete
Block
Gypsum 0,40 1000,00 | 1000,00 0,025
Plastering
Internal | ¢ ’“/,/j -+ 0,558 Flooring 0,14 1200 650 0,0076
Floor o . Blocks
0,3in 0,0076
Shingles
Concrete, 2,50 1000 2400 0,20
Reinforced
(with %2
steel)
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Table 2. (Cont.)

EPS 0,046 1400,00 | 10,00 0,05
Gypsum 0,40 1000 1000 0,020
Plastering
SC3 Externa 0,606 | Cement/Plas 0,35 840,00 | 950,00 0,040
| Wall ter/Mortar
& Brick 0,7200 840,00 | 1920,00 0,085
=)
o
EPS 0,046 1400,00 | 10,00 0,05
Brick 0,7200 840,00 | 1920,00 0,085
Gypsum 0,40 1000,00 | 1000,00 0,025
Plastering
SC4 Externa 0,606 | Cement/Plas 0,35 840,00 | 950,00 0,040
I Wall ter/Mortar
g 2 Foam- 0,3500 840,00 | 950,00 0,10
° Polyurethan
e
Brick 0,7200 840,00 | 1920,00 0,19
Gypsum 0,40 1000,00 | 1000,00 0,025
Plastering
SC5 Louvre Blade mat.
S
Steel 0,002
3. FINDINGS

3.1. Measurements

The examined house was examined with a data logger between 26-31 December to monitor the

outdoor and indoor climate conditions. In order to monitor the outdoor temperature and relative
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humidity, a HOBO U-12 datalogger device was installed on the balcony of the flat on the 3rd floor to
prevent the dataloggers from getting wet from rain and from direct sunlight. A data logger was
installed in the living room of House B to record the indoor air temperature. These data loggers
recorded indoor and outdoor temperature and relative humidity every ten minutes. During the
measurement, there was no electricity consumption or ventilation in the room where the data logger
was placed. During the measurement, the windows were never opened, and the doors and lights were
generally not turned on. The plan given in Figure 10 shows the locations of the data loggers placed

indoors and outdoors. Figure 11 shows photographs of these dataloggers in place.

Outdoor Measurements: The hourly temperature and relative humidity curves as a result of the
measurements made outdoors are shown in Figure 12. The temperature values measured as a result of
the measurements carried out between 26 December 00.02 and 31 December 23:59 vary between
22,39717 oC and 17,44283 oC. The highest temperature during the measurement was measured on 27
December. During the lowest measurement on 31 December, RH values vary between 32.925% and
57.55333%, when the highest temperature value is reached, the RH value is 40.44%, and when the
lowest temperature is measured, the RH value is 44.34%. When the highest relative humidity was
measured, the temperature value was 21,393 oC, while the lowest relative humidity was 22,142%
(Table 3).

Table 3. Maximum and minimum recorded values of drybulb temperature (T) and relative humidity (RH) of

outdoor weather.
Day Time T(°C) RH (%)
T(°C) max 27.12.2021 14.02 22,39717 40,44
T(°C) min 31.12.2021 07.02 17,44283 44,34
RH (%) max 27.12.2021 12.02 21,393 57,5533
RH (%) min 30.12.2021 14.02 22,142 32,925
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Figure 12. Outdoor temperature and relative humidity during monitoring period.

Indoor Measurements: In this part, the data recorded by the datalogger in the interior is evaluated and
the temperature and relative humidity values obtained during the measurements are shown in Figure
13. The temperature values measured as a result of the observations made between 00.00 on 26
December and 23.59 on 31 December vary between 25.61 oC and 27,764 oC. During the
measurement, the highest temperature was measured at 17.12 on 26 December, and the lowest
temperature was measured at 03.02 on 29 December. The RH value was 38.47% at 03.02 on 29
December when the lowest temperature was measured, and 34.62% at 17.12 on 26 December when
the highest temperature was measured. During the measurement, RH values vary between 29.79% and
43.55%. The lowest relative humidity was measured at 9.42 on 26 December, and the indoor
temperature was measured as 26.39 oC when this relative humidity value was measured. The highest
relative humidity was measured at 08:42 in the morning of 29 December, and the indoor temperature
at this hour was 26 oC (Table 4). When the data obtained during the monitoring period were
examined, the average indoor temperature was calculated as 26,3328 oC, and the average relative

humidity was calculated as 37.1973%.
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Table 4. Maximum and minimum recorded values of drybulb temperature (T) and relative humidity (RH) of

indoor weather.

Day Time T(°C) RH (%)

T(°C) max 26.12.2021 17.12 27,764 34,62
T(°C) min 29.12.2021 03.02 25,61 38,47
RH (%) max 29.12.2021 08.42 26,00 43,55
RH (%) min 26.12.2021 09.42 26,39 27,79
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Figure 13. Indoor temperature and relative humidity during monitoring period.

3.2.Simulations

The heating values obtained as a result of the simulations of House A, House B and House C in
DesignBuilder are given comparatively in Figure 14. According to the results obtained, the house that
needs the most energy for heating is House C, located under the roof. The flat with the least energy
required for heating is House A, which has a commercial place on the ground floor.
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Figure 14. According to the simulation results, the amount of energy required for heating of 3 houses.

The cooling values obtained as a result of the simulations of House A, House B and House C in
DesignBuilder are given comparatively in Figure 15. According to the results obtained, the house that
needs the most energy for cooling is House A, located on the commercial floor. The apartment with

the least energy required for cooling is House C, which is located under the roof.
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Figure 15. According to the simulation results, the amount of energy required for cooling of 3 houses.

3.3.Calibrations

Simulation is generally accepted as a best practice approach to performance analysis in the

construction industry, and there may be significant differences between the simulation results and the
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measured consumption values of existing buildings (Clarke, 2007). Therefore, it is necessary to
calibrate the models with the measured data. Reddy et al. (2006) explored the various tools,
techniques, approaches, and procedures commonly used to calibrate building energy models and
explored manual iterative calibration, graphing, and procedures based on user experience, which
consists of adjusting inputs and parameters on a trial-and-error basis until the program output matches
known data. It is classified as calibration based on statistical methods and automatically calibrated
methods based on analytical procedures and tests involving specific challenges and measurements.
However, these methods are not precise. In addition, different methods such as the use of graphical
and statistical analysis methods can be used together to support manual calibration (Mustafaraj, 2014).
An effective method for measuring the accuracy of a model for the calibration of the building model is
the approach in ASHRAE Manual 14 (Pisello, 2016). As seen in the table, if the MBE (Mean Bias
Error) for monthly values is in the range of +5% and CV RMSE is below +15% for monthly values,

the results obtained from the model are considered to be in the safe range.
Np Np
MBE (%) = Z(mi — si) /z(mi)
=1 =1

mi: actual measured value
si: simulated value

Np: It is the number of data in the “p” interval (Nmonthly=12).

For the calibration, firstly the hourly internal temperature values and the temperature values measured
as a result of the simulation were taken as a basis. According to MBE, the value obtained as a result of
the transaction is 6.38%. In the hourly evaluations according to the ASHRAE standard, the calibration
result should be below 15%. This model is reliable based on calibration over internal temperature
(Figure 16).
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Figure 16. Measured and Simulated Indoor Temperatures.

The second calibration was made from indoor hourly average relative humidity. Values measured
indoors and obtained as a result of simulation were processed in the MBE formula and the result was
obtained as 16.14%. According to the ASHRAE standard, the hourly calibration value should be

below 15%. It can be said that the model is safe because the output value is at the limit (Figure 17).
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Figure 17. Measured and Simulated Indoor Rh values.

When the measured indoor temperatures and simulated indoor temperatures are calibrated according to
CVRMSE, the result is 20.6%. According to the ASHRAE standard, this value should be less than
30% in monthly results. The model is reliable.
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3.4.Scenarios

In the first scenario, a 10 cm foampolyurethane was applied to the exterior walls. As a result of the
simulation made in the Designbuilder program, it was determined that the amount of energy consumed
for heating decreased to 52 percent compared to the current situation (Figure 18).
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Figure 18. Base Case and Scenario 1 Simulation Heating Results.

In the second scenario, 5 cm EPS was applied to the exterior walls and under the reinforced concrete
floor. As a result of the simulation made in the Designbuilder program, it was determined that the
amount of energy consumed for heating decreased to 63 percent compared to the current situation
(Figure 19).
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Figure 19. Base Case and Scenario 2 Simulation Heating Results.
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In the third scenario, the exterior walls were processed between double bricks as a 5 cm EPS thermal
insulation application. As a result of the simulation made in the Designbuilder program, it was
determined that the amount of energy consumed for heating decreased to 69 percent compared to the

current situation (Figure 20).
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Figure 20. Base Case and Scenario 3 Simulation Heating Results.

In scenario 4, the exterior wall material was processed as bricks and a 10 cm foampolyurethane was
applied. As a result of the simulation made in the Designbuilder program, it was determined that the
amount of energy consumed for heating decreased to 53 percent compared to the current situation
(Figure 21).
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Figure 21. Base Case and Scenario 4 Simulation Heating Results.

59



KARESI JOURNAL OF ARCHITECTURE

a r e S l KARESI MIMARLIK DERGISI
Deur nal é ?&CZJ”TA re Volume 2, Number 2 | December 2023
Cilt 2, Say1 2 | Aralik 2023

In scenario 5, steel sunshades were added to the windows of the flat. As a result of the simulation
made with these sunshades, the amount of electricity consumed for total cooling decreased by 5%
compared to the current situation (Figure 22).
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Figure 22. Base Case and Scenario 5 Simulation Cooling Results.

4. CONCLUSION

In the study, the building, which was primarily considered as the field study, was monitored and
recorded with Hobo dataloggers between 26-31 December. Then, the current state of the flat was
modeled in the DesignBuilder V7 simulation program and the model was calibrated with the data
obtained as a result of monitoring with data loggers. However, this study was followed for a limited
period of time. It would be healthier to increase the reliability of calibration if the monitoring period

for calibration is longer and includes different seasonal periods.

When the simulation results in the study are examined, it is seen that House A, which is the residence
on the ground floor, requires less energy during the heating period than the other two residences.
According to the simulation results, House C, located under the roof, needs the most heating energy.
However, there is no big difference between the heating energy required by houses. The reason for this
situation is thought to be that the air temperature decreases as you move up from the ground plane.
The simulations were repeated for the cooling period, and when the simulation results of the cooling
period were examined, it was concluded that the house that required the least energy for cooling was
House C. When the simulation results are examined, the issue that requires the most energy for

cooling is House A.
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In the study, different scenarios were created and different wall systems and thermal insulation
systems were processed in these scenarios. The presence of thermal insulation in the processed
scenarios decreased the U values of these wall materials. In addition, the amount of energy required
for heating decreased significantly in these scenarios. In the 5th scenario, a sunshade design was made
on the windows of the building and other parameters were kept constant. Thus, it has been determined
that the amount of electricity to be consumed for cooling, especially in summer, will decrease by 5%.

This study emphasizes the effect of the building envelope and the importance of thermal insulation in
energy efficient building design. It provides information for future studies on how different materials
to be used in the building envelope and the floor on which the house is located will affect energy

consumption.
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Abstract

This paper explores the intricate theoretical interconnections between “everyday life” and “public space” and
its methodological framework is grounded in critical theory, particularly its method of critique. The relationship
between everyday life and public space is multifaceted, encompassing routines, temporalities, and social
practices. Understanding the theoretical connections between the notions of “everyday life” and “public space”
is crucial for designing spaces responsive to individuals’ needs and behaviors. This paper argues that public
spaces are shaped by everyday activities and, reciprocally, exert a profound impact on how people experience
daily existence. By critically analyzing the seminal works of key theorists, such as Henri Lefebvre, Michel de
Certeau, Georg Simmel, Erving Goffman on everyday life, and Hanna Arendt, Jurgen Habermas, Richard
Sennett, and Chantal Mouffe on public space, the paper demonstrates this reciprocal relationship. Moreover,
this paper contends that for designing socially sustainable and vibrant public spaces, it is crucial to
acknowledge and navigate the theoretical connections between “everyday life” and “public space.” This
conceptual dialogue not only reveals emancipative practices but also includes the design of environments
responsive to diverse individual needs. By recognizing the potential for creativity, and meaningful social
interactions in everyday life, and by supporting the emergence of resistance mechanisms through their designs,
architects and designers can contribute to the transformation and empowerment of public spaces.

Keywords: Public Space, Everyday Life, Critical Theory.

ELESTIREL BIiR DIYALOG ARAYISI: GUNDELIK HAYAT VE
KAMUSAL ALAN ETKILESIMININ SORGULANMASI

Ozet

Bu makale, “giindelik hayat” ve “kamusal alan” arasidaki karmasik kuramsal baglantilar: arastirmaktadir ve
metodolojik ¢ergevesi elestirel teoriye, ozellikle de elestri yontemine dayanmaktadir. Giindelik hayat ile kamusal
alan arasindaki iliski, rutinleri, zamansalliklar ve sosyal pratikleri kapsayan ¢ok yonlii bir iligkidir. “Giindelik
hayat” ve “kamusal alan” kavramlar: arasindaki kuramsal baglantilari anlamak, bireylerin ihtiya¢larina ve
davranmiglarina yanit veren mekanlar tasarlamak agisindan énem tasimaktadir. Bu ¢alisma, kamusal alanlarn,
giindelik faaliyetler tarafindan sekillendirildigini ve karsilikli olarak insanlarin giindelik varolusu nasil
deneyimledikleri iizerinde derin bir etki yarattigint savunmaktadir. Henri Lefebvre, Michel de Certeau, Georg
Simmel, Erving Goffman gibi onemli kuramcilarin giindelik hayat iizerine ve Hanna Arendt, Jurgen Habermas,
Richard Sennett ve Chantal Mouffe gibi kuramcilarin kamusal alan iizerine ufuk acici ¢alismalarint elestirel bir
bakis agistyla analiz ederek bu karsilikli iliskiyi ortaya koymaktadir. Bu makale, sosyal agidan siirdiiriilebilir ve
canlt kamusal alanlar tasarlarken, “giindelik hayat” ve “kamusal alan” arasindaki teorik baglantilar
anlamanin ve bu baglantilar arasinda iliskiler kurmanmin onemini de savunmaktadir. Bu kavramsal diyalog
sadece ozgiirlestirici pratikleri ortaya ¢ikarmakla kalmaz, ayni zamanda farkl bireysel ihtiyaglara yanit veren
ortamlarin tasarimini da icerir. Mimarlar ve tasarimcilar, giindelik hayat i¢inde yaraticilik ve anlamli sosyal
etkilesime dayali potansiyellerin farkina vararak ve dirvenis mekanizmalarinin ortaya ¢ikisina tasarimlariyla
destek saglayarak kamusal alanlarin doniigiimiine ve gii¢lenmesine katkida bulunabilirler.
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1. INTRODUCTION

Everyday life is the primary context in which people experience public spaces, whereas public spaces
involve the social spaces where people interact with each other and with their environment in the
context of everyday life. These two intertwined notions are much more important today, especially
after the pandemic, in which how to create spaces that facilitate positive social interactions and
strengthen community bonds become a current debate’. The theoretical connections between the
notions of “everyday life” and “public space” are important for various fields that mainly focus on the
issue of space such as urban studies, sociology, geography, and especially architecture. In terms of the
discipline of architecture, exploring the theoretical connections between “everyday life” and “public
space” is important for creating environments that are responsive to the needs, behaviors, and
experiences of the individuals who inhabit them daily. Moreover, understanding how people engage
with public spaces in everyday life can inform user-centered design approaches, ensuring that
architectural interventions align with the lived experiences of the users. The theoretical connections
between “everyday life” and “public space” can allow architects to understand the ways individuals
perceive and experience spatial environments and design spaces beyond “abstract space”s, which is
coined and defined by Henri Lefebvre (1991b:31-52) as a capitalist apprehension of space for

enclosing an emptiness.

By considering the importance of thinking about how to design public spaces that are more socially
sustainable, equitable, and vibrant, this paper aims to built theoretical connections between the notions
of “everyday life” and “public space”. Thus, it employs a methodological foundation rooted in critical
theory, notably its method of critique. For firstly deconstructing “everyday life” and “public space”,
then creating new theoratical relations between these notions, this paper critically examines the
seminal works of key theorists such as Henri Lefebvre, Michel de Certeau, Georg Simmel, Erving
Goffman (for everyday life), and Hanna Arendt, Jurgen Habermas, Richard Sennett, and Chantal
Mouffe (for public space).

In this context, the next section will explain the methodological and theoretical framework.
Subsequently, the discussion will delve into the core element that both notions share, which is the
concept of “space”. It will be followed by an exploration of their underlying key concepts and

culminate in concluding remarks.

" After the pandemic, several architectural competitions have been announced for designing public spaces that play vital roles
in rebuilding social cohesion and community bonds by considering daily practices. For examples please visit these sites:
https://www.archdaily.com/949088/seoul-city-architectural-ideas-competition-preparing-for-the-post-covid-19-era;
https://www.archdaily.com/973405/snohetta-wins-competition-to-revitalize-urban-square-in-helsinki
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2. METHODOLOGICAL AND THEORETICAL FRAMEWORK: CRITICAL
THEORY

The methodological framework of this study is structured by critical theory and its method of critique.
Critical theorists posit that individuals are subjected to a subtle yet pervasive form of control over their
thoughts and actions. This control, exercised through various societal mechanisms, permeates
everyday life, manifesting through institutions and cultural products. The insidious nature of this

control lies in its normalization; it becomes so deeply ingrained that it goes unnoticed by society.

Critical theorists challenge this status quo, rejecting the notion that societal control is inevitable or
unchangeable. They advocate for critiqgue as the primary method to expose and dismantle the
mechanisms of domination (Geuss, 1981; Dant, 2003). They argue that critique serves a dual purpose:
it not only enhances our understanding of society but also empowers us to bring about positive change.

Thus, the critical theory with its method of critique is central to this paper.

3. THE NUCLEUS OF THE ¢“EVERYDAY LIFE” AND “PUBLIC SPACE”:
“SPACE”

In his treatise “The Production of Space,” Henri Lefebvre (1991b), laid the foundation for a
comprehensive theory of space with his treatise “The Production. At the heart of his argument lies the
assertion that every society produces its own unique space, which he refers to “social space”
(Lefebvre, 1991b:33). Social space encompasses the intricate interplay of individual social actions and
the cultural tapestry of societies. Lefebvre (1991b:31-52) critiqued the erosion of social space in
modern societies, resulting in the emergence of “abstract space,” a phenomenon he attributed to a
powerful tool for domination. He argued that Cartesian logic, with its apprehension of space as a
geometric abstraction, played a pivotal role in this transformation. Lefebvre (1991b), challenged this
notion and asserted that space is not merely a geometrical construct, it is socially produced. Space,
therefore, is not only a material product it is also a social product. According to Lefebvre (1991b), the
formation of the abstract space in modern societies involves three crucial moments of production, each
doubly determined. His twofold theory of space encompasses three dialectically interconnected

dimensions, collectively termed spatial trialectics (Figurel).
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Figure 1. Diagrammatic description of Lefebvre’s spatial trialectics.

The first triad consists of “Spatial practices”, “Representations of space” and ‘“Representational
space”. “Spatial practices” refer to the networks of interaction and communication that animate
everyday life in a given space, emphasizing the physical dimension. “Representations of space”
encompass scientific knowledge, theories, codes, and signs that shape the understanding of space, as
well as the maps, plans, and designs produced by technocrats, architects, and urban planners that
represent the mental dimension of space. Finally, “Representational space” transcends the physical
realm of spaces themselves, encompassing their symbolic representations, such as divine power, logos,

the state, or masculine and feminine principles, representing the symbolic dimension.

The second triad comprises “perceived”, “conceived” and “lived space”. “Perceived space” emerges
from the collective production of spatial activities within a society, encompassing residential, work,
and leisure activities. “Conceived space” takes form through the knowledge, signs, and codes of
technocrats, architects, and urban planners, shaping idealized spaces that regulate and prescribe
patterns of spatial practices within society. “Lived space” represents the direct experiences of users. It
encompasses the potentials for resistance against the conceived spaces and the endeavor to reclaim

social spaces.

Employing the concept of spatial trialectics, Lefebvre (1991b), defines space as a social product,

continually produced through the interplay of the three triadic dimensions. Not only space is produced

by the interaction of these triads, but the triads themselves are also shaped by space. Based on this

premise of spatial production, Lefebvre (1991b), succinctly defines abstract space as the spatial
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manifestation of capitalism, characterized by the disintegration and self-destruction of towns and
urban spaces. According to Lefebvre (1991b), the space of capitalism embodies instrumental
rationality, fragmentation, homogenization, and commaodification. Hence, he defines abstract space as
“the devastating conquest of the lived by the conceived, by abstraction” (Wilson, 2013:366). Lefebvre
asserts that capitalists and state actors are primarily concerned with the quantifiable aspects of space,
such as size, width, area, location, and profit, rather than the lived experiences of everyday life or the
preservation of spaces imbued with memories. Lefebvre (1991b), attributes these preferences to the
legacy of mathematicians' logic, which conceptualizes space as a mere void, a container, or a
geometrical abstraction. Inheriting these attitudes towards space, capitalists and their interests have
engendered an abstraction of space, creating an abstract shell for everyday users. This abstract shell
alienates users from the very spaces they actively produce through their everyday spatial practices. In
this context, Lefebvre (1991b) argues that the control exerted over lived space through abstract space
is inherently problematic. This control alienates us from our everyday lives by creating spaces of
alienation, and by imposing homogeneous, global, and quantifiable spaces (Lefebvre, 1991a; Wilson,
2013).

In addition to presenting a comprehensive theory of space, Lefebvre’s seminal work, “The Production
of Space” also aimed to elucidate the path towards reclaiming social space from the clutches of
alienation. He emphasized the need for social space to encompass both mental and physical
dimensions, stating, “Social space will be revealed in its particularity to the extent that it ceases to be
indistinguishable from mental space (as defined by the philosophers and the mathematicians) on the
one hand, and physical space (as defined by practico-sensory activity and the perception of nature) on
the other” (Lefebvre, 1991b:27). In this regard, Lefebvre identified modern societies’ public spaces as
the spaces where the alienation is particularly acute (Wilson, 2013). In order to resist the spaces of
alienation and reclaim the social space, Lefebvre (1991b:52; 2009:195) proposed the concept of
“differential space,” an alternative spatial apprehension that pioritizes use value over exchange value.
This redefinition of space, according to Lefebvre, holds the potential to resist the homogenizing effects

of abstract space and foster a heterogeneous, desalinated space (Wilson, 2013).

Lefebvre's work suggests that the design of public spaces should prioritize the freedom of users' lived
spaces, fostering a diversity of activities and practices that reveal social relations and transform
alienated everyday life (Lefebvre, 1971; 2013; Mitchell, 2003). Moreover, Lefebvre recognized the
“right to the city” for diverse publics, advocating for their involvement in public spaces not merely as
consumers of “products and consumable material goods” but also as participants in “creative activity”
(Mitchell, 2003:18). In this sense, Lefebvre (1971) not only acknowledged the mundane aspects of

everyday life but also perceived a latent potential within it by means of creativity, ignited by the
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rejection of the rationalized practices of abstract spaces. Here, it is possible to state that this potential
lies in the apprehension of public space.

Building upon Lefebvre's emphasis on resistance mechanisms, this paper advocates for a critical
dialogue between public space and everyday life. Hence, the subsequent section will delve into an
exploration of the underlying key concepts of everyday life and public space, establishing theoretical

connections.

4. KEY CONCEPTS OF “EVERYDAY LIFE”

Everyday life is perhaps the most familiar notion to us. It is the domain from which we draw answers
to questions like “How is your day?” or “What did you do yesterday?” The possible responses to these
guestions stem from the lived experiences of our daily lives. In other words, when we recount our day
to someone, we typically focus on the experiences, emotions, and outcomes rather than the events
themselves. It is possible to state that everyday life encompasses a diverse range of lived experiences
across different cultures. Given its culturally constructed nature, how can we define the notion of
“everyday life” and identify its key concepts? Rather than seeking a universal definition, this section
will delve into the works of pioneering theorists, exploring their diverse perspectives and critiques, to
decipher the key concepts embedded within the term “everyday life”. By considering these critiques, it
is possible to derive two conceptual explanations of the term “everyday life”. The first emphasizes the
routine nature of everyday life, characterized by its quotidian spatial and temporal rhythms (Lefebvre,
1991a; Simmel, 1998). The second conceptualization positions everyday life as a generative site of
capitalist relations, highlighting the prevalence of boredom and banality (de Certeau, 1988; Fiske,
1989). The latter also acknowledges the forms of resistance that emerge within everyday life against

the reproduction of capitalist relations.

By considering these two conceptual explanations, theoretical discussions on everyday life can be
organized around three key concepts. The first group perceives everyday life as a liminal experience,
divided into distinct compartments offering diverse experiences. The second group views everyday
life as a choreographed social reality, while the third group conceptualizes it as the realm of social

practices.

4.1.Everyday Life: As a Limbo

The fragmentation of different temporalities in the everyday transforms it into liminal spaces between
the compartments, likewise, being in limbo. Before delving into these compartments, it's crucial to

define the overarching concept of these temporalities, namely “everyday”. While it's tempting to
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simply define “everyday” as the time of routine, Lefebvre (1987) offers a more nuanced perspective:
“a set of functions which connect and join together systems that might appear to be distinct”. He
further elaborates on this definition by considering the notion of everyday as a product of the era we
inhabit, where production engenders consumption, and consumption is manipulated by producers, who
also control the intellectual, instrumental, and scientific means of production (Lefebvre, 1987).
Moreover, by means of industrialization the time for everyday is divided into public time, associated
with work or school, and private time, associated with home life (Bennett, 2005). However, beyond
these shared time assumptions, the question of who’s everyday we are talking about becomes crucial.
When we consider the diverse social categories such as gender, sexuality, and ethnicity, it becomes
apparent that everyday life holds simultaneously different meanings, durations, temporalities, and
spaces within society. Since, the quotidian experiences of individuals and groups shape how they

experience everyday life.

Post-World War 1l saw a shift in capitalism's focus from colonizing nations to colonizing the quotidian
experiences of individuals. This shift prompted some philosophers and theorists to explore the
potential of everyday life as a site for resistance against the suffers of capitalism. The upheavals and
depressions of the postwar era opened the door to a deeper examination of human experiences in the
shadow of capitalism. Williams (2002) argues that the ordinary events of society are immanent to the
formation of the culture of societies, and everyday life is a culturally constructed domain. Similarly,
Hall (1980) contends that the quotidian experience of people’s daily lives influences the ideologies,
cultures, and structures of society. On the other hand, ideologies and structures also shape the
guotidian experiences of society. The latter point emphasizes the intricate relationship between

individual experiences in everyday life and broader social structures.

Beyond the term “everyday”, “moments” and ‘“rhythms” are also inherent to the nature of
everydaylife. In his seminal work the “Critique of Everyday Life” Lefebvre (1991a) argues how
capitalism creates equal units of work time and leisure time. According to Lefebvre (1991a),
individuals experience specific moments in specific spaces, such as workspaces, resting spaces, and
leisure spaces. Leisure space serves as a sub-space of the workspace, ensuring preparation for a
working time by enabling certain consumption practices. Lefebvre (1991a) refers to this as the

colonization of everyday life that results in banality.

The repetitive nature of these moments triggers boredom in society. According to Simmel (1998), the
lived common experiences of modern daily life bring a “blasé attitude”, a sense of detachment and
apathy, to the lived common experiences of modern daily life. In other words, it is individualism

through the pursuit of uniqueness in the Metropol life as a result of the modernization process
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(Simmel, 1998). This individualism, arising from the pursuit of uniqueness in the Metropol life, leads
to a struggle for uniqueness within the confines of absolute boredom. On the other hand, Siegfried
Kracauer (2002) identifies “boredom” as a key feature of modern daily life in Weimer Germany in
1924. However, unlike Simmel, Kracauer (2002), views boredom as a creative condition for
generating new forms of resistance. Guy Debord, a leading theorist of Situationist International (S.1.),
shares Kracauer's belief in the creative potential of boredom. He argues that everyday life triggers
productive boredom, which can fuel the pursuit of new forms of resistance through ephemeral
situations (Debord, 2002).

Thus, the fragmentation and compartmentalization of everyday life, along with the pervasiveness of
boredom, create a liminal space where individuals navigate between distinct temporalities and
experiences. However, this liminality also holds the potential for resistance and creative expression.
Individuals can reclaim their agency within the everyday by recognizing the power of their

experiences and challenging the structures that shape them.

4.2.Everyday Life: As a Choreography

In 1959, sociologist Erving Goffman declared in his book “The Presentation of Self in Everyday Life”
that everyday life is a grand performance of society that is shaped by individual performances
(Goffman, 1959). He defines performance as a mode of behavior or activity in the daily life. He posits
that we are all actors playing various roles in our lives before our audiences, which include our family,
friends, and colleagues. However, we are not consciously aware that we are in the middle of a
performance. This unconscious nature of our performances leads Goffman (1959) to regard the social
reality of everyday life as a performance. Here it is possible to state that Goffman and Debord share
the same idea that everyday life is choreographed. Debord states that in everyday life, “everything that

was directly lived has moved away into a representation” (Debord, 1994).

It is crucial to emphasize that the conceptualization of everyday life as a choreography emerged from
the profound societal transformations witnessed during the 1960s. The widespread student revolts,
demonstrations, and peace movements the Vietnam War, as well as various movements and actions
related to women’s rights and gay rights, led to the questioning of many intrinsic values. For instance,
the May 1968 student revolts in France were sparked by a text titled “On the Poverty of Student Life”,
which was published and distributed to the students of the University of Strasbourg with the
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cooperation of Situationist International (S.l.) (Members of the Situationist International and some
Students of the University of Strasbourg, 1966)".

McDonough (2002) and Wark (2011), agree that Debord and the S.I. were heavily influenced by
Lefebvre’s ideas about everyday life. This influence stemmed from Lefebvre's 1957 article
“Revolutionary Romanticsm” (Lefebvre, 1957). Sharing Lefebvre's critique of everyday life, S.I.
sought new ways to intervene in everyday life by creating ephemeral situations. In “The Society of the
Spectacle” Debord (1994), who was the leader of S.I., criticized the everyday life of modern society
by addressing the modernity had transformed daily life into a grand spectacle, with images circulating
incessantly and society acting as spectators. For instance, advertisements in modern society not only
promote the product itself but also promise uniqueness, ethics, and status. As a result, the spectacle

infiltrates social relations in everyday life, fostering alienation.

In here, it is important to note that S.l.'s concept of alienation differs from Marx's theory of alienation
in work and labor. S.I.'s alienation refers to the alienation from art and everyday life. According to
S.1., alienation in everyday life breeds boredom, represses the creative power of society, and separates
art from everyday life. He writes about the alienation in the everyday life in “The Society of the

Spectacle” as follows:

“Separated from his product, man himself produces all the details of his world with ever increasing
power, and thus finds himself ever more separated from his world. The more his life is now his

product, the more he is separated from his life” (Debord, 1994: 47).

Thus, the main aim of S.I. was to emancipate society from the spectacle by revolutionizing everyday
life. In order to reach this, Debord states that S.I. should act as both an “artistic avant-garde” and an

“experimental investigation of the free construction of daily life” (Debord, 2002b:159).

4.3.Everyday Life: As a Realm of Social Practices

Michel de Certeau focuses on the domain of practicalities in everyday life and sees it as a battleground
between two forms within the domain of practices in everyday life, which are strategy and tactics. In
other words, De Certeau asserts that everyday life is a realm of social practices encompassing two
forms: “strategy,” the dominating tools of power, and “tactic,” the resistance mechanisms that develop
against strategies (de Certeau, 1988:xix). In this sense, he describes everyday life as a complex set of
interrelations where both capitalist production relations and the entire associated social structure are

reproduced. According to de Certeau (1988), everyday life embodies possibilities and clues for

il The Situationist International (S.I) was founded by a group of theorists, poets, painters, and students in 1957, who shared
the idea that everyday life was choreographed under the effect of the interwoven relation of art, culture, and socio-economic
system. The group was dissolved itself in 1972.
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alternative practices of liberation. In this regard, de Certeau views everyday life as a realm of
creativity and resistance.

Similarly, Fiske defines everyday life as “micro-politics” that resists the institutions of power (Fiske,
1989:9). Both de Certeau's (1988), “tactics” and Fiske's (1989) “micro-politics” refer to the resistance
mechanisms that subvert daily routines, such as taking a shortcut on the grass rather than using the
designated pathway. Michel de Certeau’s “tactics” and Fiske’s “micropolitics” are standing side by
side in their apprehension of everyday life. Thus, it can be said that both de Certeau and Fiske accept
everyday life as a realm of social practices that foster creativity and resistance. In a similar vein to
Lefebvre’s differential space, and to de Certeau’s strategy and tactics along with Fiske’s micro-
politics, Debord and S.I. resist to abstract space of state power. In this regard, by using the method of
“unitary urbanism” they criticized the bourgeois culture and the abstract spaces of high modernism
(Sadler, 1998; Debord, 2002b). In the first issue of Internationale Situationniste journal (June 1958)
“unitary urbanism” was defined as follows: “The theory of the combined use of arts and techniques as
means contributing to the construction of a unified milieu in dynamic relation with experiments in
behavior” (Debord, 1958). Through this method, S.I. aimed to break the passivity of individuals in the
everyday life of a capitalist society and establish a new spatial politics of resistance using
revolutionary spatial devices such as “psychogeography,” “derive,” “detournement,” and “situations”
(Debord, 2002b)". By means of these devices, S.I. aimed to disrupt the passivity of individuals in the
everyday life of a capitalist society, create a transformation, and foster a new spatial politics of

resistance against abstract space.

Therefore, everyday life can be defined as a complex interplay of relationships, where capitalist

production relations and broader societal relations are reproduced. It encompasses social encounters

iii. According to Wark, S.1.’s tool of “derive, was influenced by Lefebvre’s work and leisure division in the spaces of city
(Mckenzie Wark, 2011: 23). In his Critique of Everyday Life Lefebvre posits that capitalism creates equal units of work time
and leisure time. Consequently, individuals live certain experiences in certain spaces such as workspace, resting space, and
leisure space, according to these divided times. Leisure space serves as a sub-space of the workspace, ensuring preparation
for working time by enabling certain consumption practices. Wark argues that, through the practice of derive, S.I. utilizes the
spaces of the city beyond their designated functions. Thus, the term “derive” can be considered as a Situationist version of
flaneur. Like flaneurs, derivers stroll the city streets to experience the effects of modernization. However, Sadler (1998)
distinguishes dérive from the random strolls of flaneurs along the boulevards of Paris. He explains that the dérive involves
tactics such as playful-constructive behavior and awareness of psychogeographical effects. Dérivers allow themselves to be
drawn by the city’s attractions and the encounters they find within it, guided by psychogeographical factors, to cultivate
entirely new and authentic experiences. Another revolutionary tool of the S.I. was the psychogeography. In the Situationist
Definitions (1958) “psychogeography” was defined as “the study of the specific effects of the geographical environment
(whether consciously organized or not) on the emotions and behavior of individuals” (Debord, 1958). According to Sadler,
psychogeography was also an artistic activity of the S.1.; however, rather than being confined to conventional gallery spaces,
it was conducted on the streets, observing and intervening in everyday life (Sadler, 1998:69). The final tool of S.I. was
“détournement”, an abbreviation of “détournement of pre-existing aesthetic elements” (Debord, 1958). S.I. criticized the
bourgeois culture by mapping new forms of geographical environment and creating new visions of the city through this tool.
A “détournement” involved a collection of disrupted artistic products, images and texts that were integrated into a new
ensemble to disrupt the spectacle in everyday life and subvert the bourgeois culture. In 1959, Debord outlined two
fundamental laws of detournement: the first being the loss of the original nature of each “detourned” product, and the second
being the organization of a meaningful body in which each product acquires a new nature (Debord, 1959).
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that reveal and define public spaces. Public spaces, in turn, play a vital role in shaping everyday life,
providing settings for social interaction, community engagement, and individual expression. In this
regard, it is possible to state that the conceptual dialogue between “everyday life” and “public spaces”
has the potential to offer publicness in which people encounter the political. Therefore, the conceptual
dialogue between the everyday life and public space with their relationship to potential publicness is
important to consider for revealing alternative and emancipative practices as well as designing spaces
that are responsive to the needs and behaviors of individuals. Thus, considering the importance of
designing socially sustainable, equitable, and vibrant public spaces, the next section delves into the
key concepts of public space, seeking to establish theoretical connections between “everyday life” and

“public space”.

5. KEY CONCEPTS OF “PUBLIC SPACE”

In the literature on public space, the notion of public space is discussed in terms of two contexts,

which are the “socio-spatial context” and the “political context”.

5.1.Socio-Spatial Context

The “socio-spatial context” explores public spaces in the material realm and examines their potential
to reveal social dynamics (Goffman, 1959; Sennett, 1992; Mitchell, 1995). In a nutshell, it is possible
to state that, scholars in this context deal with public spaces in terms of evolving societal relationships
within the public sphere. For instance, Erving Goffman, who can be recalled as pioneer in this context,
conceptualized public space as a dramaturgic space (Goffman, 1959). He argued that societal
performances shape everyday interactions and relationships between individuals, and this leads to a
choreographed public life (Goffman, 1959). Similarly, Richard Sennett defines public space as a grand
physical system outside of the private (Sennett, 1992). According to Sennett, public space has

experienced a decline as public life has transitioned from an extrinsic to a more intrinsic practice.

Don Mitchell also identifies the underlying cause of this erosion of public space in contemporary
society, attributing it to the controlling mechanisms employed by power structures. In his article,
Mitchell presents The People's Park in Berkeley as a case study, highlighting the ongoing struggle
between activists who aim to reclaim public space and the forces that seek to restrict its usage. Since
1969, the park has served as a battleground for this conflict (Mitchell, 1995:115). Drawing from his
analysis of the publicness of the park, Mitchell outlines two opposing conceptions of public space in

contemporary society.
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The first conception views public space as “an unconstrained space within which political movements
can organize and expand into wider arena” (Mitchell, 1995:115). He aligns his definition of public
space with this perspective (Mitchell, 1995:115-116). The second conception, in contrast, perceives
public space as follows:
“Open space for recreation and entertainment, subject to usage by an appropriate public that is allowed in. Public
space thus constituted a controlled and orderly retreat where a properly behaved public might experience the
spectacle of the city [...] Users of this space must be made to feel comfortable, and they should not be driven away
by unsightly homeless people or unsolicited political activity.” (Mitchell, 1995:115)
In this view, public space transforms into a controlled and orderly retreat where a well-behaved public
can enjoy urban spectacles. Mitchell emphasizes that this space must cater to the comfort of its
occupants, excluding unsightly individuals like homeless people or unwelcome political activities.
Mitchell contends that the second conception, which prioritizes controlled recreation and comfort, is
gaining prominence in contemporary society, and it is effectively “squeezing out” the more
unmediated and political conception of public space (Mitchell, 1995:115-126). In order to explain the
distinction between these two conceptions, Mitchell draws upon Henri Lefebvre’s arguments about
“lived space” and “abstract space” (Mitchell, 1995:115).

5.2.Political Context

Within the political context of the public space discussions, a group explores the notion of public

9% <¢

space, which is democratic, through four distinct models: “proletarian”, “feminist”, “agonistic”, and
“discursive” (Arendt, 1958; Habermas, 1989; Fraser, 2004; Oskar and Kluge, 2004; Moufte, 2007).
The proletarian model defines public space through the lens of production relationships (Oskar and
Kluge, 2004). It categorizes public space into three distinct spheres: dominant, alternative, and
counter publics. Dominant public space refers to political public space controlled by the ruling classes.
Alternative public space encompasses the discourses and actions that address the concerns of
marginalized groups within society. Counter publics, on the other hand, are comprised of individuals
who stand outside the dominant public sphere. It challenges the bourgeois public space and seeks to
reconstruct it through the collective, productive, and anti-capitalist actions and discourses. The
feminist model addresses the exclusion of women from the public sphere and advocates for the
integration of issues traditionally relegated to the private realm into the public domain (Fraser, 2004).
Similar to the proletarian model, the feminist model aims to reconstruct public space by incorporating

previously excluded groups.

The agonistic model defines public space as a shared ground, where differences emerge and are

shaped through political means among equal individuals (Arendt, 1958; Mouffe, 2007). Hannah
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Arendt and Chantal Mouffe are prominent figures associated with this model. Hanna Arendt argues
that human activity can be divided into three: the “private”, encompassing the “home”; the “social”,
involving “work and labor”; and the “public realm”, where “political action” takes place (Arendt,
1958:45). According to her, activities related to daily life and labor do not belong to the public realm.
For Arendt (1958), the public is confined to political matters, while non-political issues are considered
as private. Arendt maintains a strict distinction between private and public, defining the “public realm”
as the space for political action where “people acting and speaking together” (Arendt, 1958:198). For
Arendt (1958), this togetherness is exclusive to men, as she states that only men can express
distinctions within the public realm (Arendt, 1958:176). Yet, she acknowledges the importance of a
plurality of differences in the public realm, as it fosters the appearance of different perspectives and
ideas (Arendt, 1958:41). In that context, Arendt (1958:179) defines “public space” as a site of

appearance where differences appear, but they act in concert with to reach a public opinion.

Chantal Mouffe, however, challenges Arendt's conception of the public realm in terms of the
emergence of differences (Mouffe, 2013:9-10). Mouffe opposes Arendt's notion of cohesion among
differences in the public realm, and instead introduces the concept of the “agonistic public sphere”
(Mouffe, 2002a; 2002b; 2013:91). She refers to individuals within the public sphere as “agonists”
(polemical adversaries) who are not “antagonists” (enemies) (Mouffe, 2013:41; 2002a:90) For her, the
agonistic public sphere is characterized by agonistic relationships between these polemical
adversaries. In this context, Mouffe (2007:3) defines “public space” as “the battleground” of the
differences, where individuals engage as polemical adversaries, not seeking consensus or acting in
concert. In contrast to Arendt, Mouffe views contestation as the driving force behind publicness, rather
than consensus. In other words, Mouffe posits that agonistic relations, conflictual structures, and
opposing viewpoints among adversary individuals constitute the public sphere, without any possibility
of a final reconciliation. (Mouffe, 2007:3; Mouffe, 2013:138). Mouffe proposes the agonistic public
sphere as the foundation of democracy in contemporary society, which she sees as dominated by
neoliberalism (Mouffe, 2013:7). She contends that “critical art” practices and artistic critique are
crucial elements in emerging an agonistic public sphere (Mouffe, 2007:4; Mouffe, 2014:69). She
asserts that critical art has the potential to bring contestation to the forefront, contributing to the

development of more democratic societies (Mouffe, 2007:4).

The final model within the discussions surrounding public space in the political context is Jiirgen
Habermas's discursive model. Habermas, a critical theorist and member of the Frankfurt School,
developed his discursive model from the cultural, social, and political exchanges that took place in
coffee houses and salons during academic exhibitions (Habermas, 1989). He argues that between the

17th and 18th centuries, the bourgeoisie gathered in these cultural and social spaces, such as salons
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and coffee houses, to engage in discussion (Habermas, 1989). Salons served as spaces for academic
exhibitions frequented by courtiers and members of the academy, where “art criticism” flourished
(Habermas, 1989:41). Coffee houses, on the other hand, were the preferred gathering places for the
bourgeoisie, where they discussed literature, social issues, and the practices of state and politics
(Habermas, 1989). Habermas (1989) conceptualizes all of these spaces as public spaces where public
opinion and cultural critique are formed, and he defines public space as the sphere where public

discourse occurs.

According to Habermas (1989), these spaces fostered critical breaks in the bourgeoisie's daily life
through the communicative practices that occurred within them. He asserts that the “public sphere”
emerged as a direct result of the communicative exchanges that took place in these spaces (Habermas,
1989:31-43). Within the “public sphere,” discussions related to public opinion flourished, leading to
the formation of shared judgments (Habermas, 1989:27). He argues that the emergence of the “public
sphere” triggered a transformation in the fundamental pattern of “representative publicness”
(Habermas, 1989:5). He posits that, during the Middle Ages, all social relations were structured within
the publicly represented feudal system (Habermas, 1989). According to Habermas (1989), the public
notion during this period served as a representation of the lordship's power. In the 15th century, the
public notion no longer represented but rather served the power of the monarchy, marking a separation
between society and the state (Habermas, 1989). The 18th century witnessed the emergence of the
“public sphere” through “critical reasoning,” initially expressed in the form of communicative letters
and later through printed political journals, newsletters, and public talk. This evolution led to the
association of the public with “public opinion” (Habermas, 1989:18-26). In this regard, Mitchell
(1995), Orum and Neal (2010), and Barrett (2012) concur that Habermas defines the public sphere as a

non-physical, discursive, and abstract space.

Within the agonistic and discursive models of public space, there are several key distinctions. The
agonistic model views public space as a political arena for the expression and actions of a collective
(Arendt, 1958; Mouffe, 2007). In this shared space, the experience of being together is crucial for the
appearance of the differences. In this context, Arendt (1958) and Mouffe (2007) conceptualize the

public in a pluralistic manner.

In contrast, Habermas's (1989), conception of public space does not emphasize the significance of
differences. Fraser (2004), Mouffe (2007), and Mitchell (1995) agree that Habermas’s public sphere
excludes existing counter-publics, which encompass groups such as women, workers, immigrants,
people of color, and LGBTQ+ individuals. Mouffe (2007; 2014) and Mitchell (1995) argue that

Habermas's (1989) conception of the public sphere strives to achieve a universal consensus, which is
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considered essential for democracy. Mitchell (1995) asserts that within Habermas's (1989) public
sphere, public spaces served to mediate relationships between society and the state while excluding
marginalized groups and ideas. In summary, the agonistic model emphasizes the role of differences in
shaping public space, while Habermas's discursive model prioritizes consensus-building.

In addition, the nature of publicness in the conceptualizations of Habermas (1989) and Arendt (1958)
introduces another layer of distinction between these two models. According to Arendt (1958), public

space is exclusively concerned with political matters, distinct from the private spaces of individuals.

On the other hand, Habermas (1989) encompasses debates beyond the realm of politics, extending to
social and cultural issues. Habermas (1989:127) attributes the emergence of publicness to the social
interactions and debates among the bourgeoisie in cafes and salons. He states:
“The ‘social’ could be constituted as its own sphere to the degree that on the one hand the reproduction of life took
on private forms, while on the other hand the private realm as a whole assumed public relevance. The general rules
that governed interaction among private people now become a public concern.”(Habermas, 1989:127)
As this quotation implies, Habermas's (1989) discursive model expands the scope of public discourse
to encompass social and cultural issues, while Arendt's (1958) conception of public space confines
public discourse to political matters. This distinction reflects the differing perspectives of the two

theorists on the nature and purpose of public discourse.

Furthermore, Habermas (1989) diverges from Arendt's (1958) conceptualization by incorporating the
interests associated with individuals' daily lives into the public sphere. He contends that involving
individuals' distinct experiences from their daily lives in the public sphere can contribute to the
exchange of ideas on social issues. In this regard Habermas (1989) expands the concept of public
space beyond political matters to encompass everyday experiences, enabling individuals to contribute
their unique perspectives to social discourse. Therefore, the agonistic and discursive models of public
space offer distinct perspectives on the role of differences, the nature of publicness, and the function of
public discourse. While the agonistic model emphasizes the importance of differences in shaping

public space, Habermas's discursive model prioritizes consensus-building.

6. CONCLUDING REMARKS

This paper explored the theoretical connections between the notions of “everyday life” and “public
space” through the lens of critical theory. Grounded in critical theory and drawing from the seminal
works of pioneering theorists, it argued that public spaces are shaped by the everyday activities and
interactions of individuals, and in turn, they have a profound impact on the way people experience

everyday life. The relationship between everyday life and public space is a complex and multifaceted
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one. Everyday life is a broad notion that encompasses routines that are dependent on the routines of
time and social life and includes public space. It is also a latent and inclusive term that overlaps with
social life. Public space, on the other hand, is a physical or non-physical space where social, political,
and cultural action or discourse is produced. In this regard, this paper argued that the paramount
context for individuals to encounter public spaces is embedded within the fabric of everyday life. In
other words, public spaces delineate the social spaces wherein individuals engage in interactions with
others and the surrounding environment, all within the overarching framework of daily existence
(Figure2).
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Figure 2. Social space, public space and everyday life.

Moreover, this study argued that the notion of “everyday life” has been dissected into three key
concepts: as a limbo, a choreography, and a realm of social practices. Lefebvre's (1971; 1987; 1991a)
exploration of the temporalities within the everyday, the colonization of moments leading to banality,
and the subsequent emergence of resistance and creativity in the face of boredom, form a critical
foundation. Goffman's (1959) dramaturgic lens and the societal transformations of the 1960s, as seen
through the perspective of S.I. and Debord (1994) contribute to the understanding of everyday life as a
choreographed performance. Additionally, de Certeau's (1988) emphasis on tactics as a form of
resistance and Fiske's (1989) concept of micro-politics further enrich the exploration of everyday life
as a realm of social practices, fostering creativity and resistance. However, the notion of “public
space” has been examined within “socio-spatial” and “political” contexts. Goffman's (1959)
dramaturgic space, Sennett's (1992) decline of public life, and Mitchell's (1995) analyses of public
spaces underscore the socio-spatial context. In the political context, the proletarian, feminist, agonistic,

and discursive models offer diverse perspectives on public space as a battleground for societal
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relations, a platform for marginalized voices, a shared ground for political differences, and a discursive
space for societal debates, respectively.

This paper highlighted the importance of recognizing the diverse and contested nature of public
spaces. Public spaces are not neutral or apolitical; they are sites of struggle and contestation where
different groups and interests come into conflict. It is, therefore, crucial to design public spaces that
are inclusive and welcoming to all, and that reflect the diversity of the communities they serve. In this
regard, Mouffe's (2002a; 2002b; 2013) concept of the “agonistic public sphere” provides a framework
for understanding public spaces as sites of contestation and debate. By engaging in agonistic
relationships with polemical adversaries, individuals can articulate and defend their diverse
perspectives, fostering a more vibrant and democratic public sphere. Public spaces can be designed to
promote social sustainability, equity, and vibrancy. By critically analyzing how individuals engage
with public spaces in everyday life, architects and designers can create environments that foster
meaningful social interactions, strengthen community bonds, and empower individuals to reclaim their
agency. In this regard, Lefebvre's (1991b; 2009) “differential space” offers a valuable framework for
understanding the potential of public spaces to foster social sustainability, equity, and vibrancy. By
prioritizing the lived experiences of users and resisting the homogenizing effects of abstract space,
differential spaces can empower individuals to reclaim their agency and create more meaningful social
interactions. Moreover, de Certeau's (1988) and Fiske's (1989) conceptualization of everyday life as a
realm of social practices highlights the potential for resistance and creativity within public spaces. By
employing tactics and micro-politics, individuals can challenge dominant power structures and create

alternative spaces for expression and engagement.

Therefore, theoretical connections between everyday life and public space are evident in the way both
are shaped by power structures, societal relationships, and individual experiences. The liminal nature
of everyday life, the choreography of societal performances, and the realm of social practices
collectively influence the dynamics of public spaces. In turn, public spaces serve as settings for the
enactment of everyday life, offering opportunities for social interaction, community engagement, and
individual expression. In the pursuit of designing socially sustainable, equitable, and vibrant public
spaces, it is imperative to acknowledge the interplay of the theoretical connections of “everyday life”
and “public space”. The conceptual dialogue between these notions not only reveals alternative and
emancipative practices but also informs the design of environments responsive to the diverse needs
and behaviors of individuals. As architects and designers navigate the complexities of these theoretical
connections, they can be poised to create environments that not only reflect societal structures but
actively contribute to the transformation and empowerment of individuals within the public sphere. By

recognizing the potential for resistance, creativity, and meaningful social interactions within everyday
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life and public spaces, the path can be paved for the emergence of environments that truly resonate
with the diverse experiences of individuals in contemporary society. Thus, by critically analyzing the
relationship between these two concepts, we can develop a more nuanced and informed approach to
the design and planning of public spaces.
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Ozet

Kentsel mekanlar bireylerin stirekli kullandiklari, birbirleri ile vakit gecirdikleri ve faaliyetlerde bulundugu
onemli alanlardir. Bu mekanlarin islevselligi ve estetik degeri, kent mobilyalari gibi elemanlarla artiriir.
Kentsel oturma elemanlari kullanicinin oturup dinlenmek, etrafi izlemek, gozlemlemek veya diger bireyler ile
etkilesimde bulunmak i¢in yogun olarak kullandigi kent mobilyalarindandir. Gelisen teknolojinin sundugu
imkanlarla parametrik tasarim, sayisal modelleme araglart araciligiyla tasarimcilara esneklik saglayarak,
kentsel oturma elemanlarinin daha ozgiin ve iglevsel olmasint miimkiin kilmaktadir. Bu ¢aligma, kentsel oturma
elemanlarinin tasariminda parametrik tasarim yonteminin etkisini incelemektedir.

Calismanmin odak noktasi, “A’Design Award and Competition” yarismasinda 6diil alan parametrik tasarim
yontemleri ile tasarlanmis beg kentsel oturma elemaninin analizidir. Calisma kapsaminda Skystation Sculptural
Bench, Mountain Bench, Manifold Bench, Wave Bench ve Ola Bench tasarimlari, kent mobilyalar
tasarimlarimin etkin parametrelerinden olan form, malzeme, estetik ve islevsellik acisindan incelenerek
parametrik tasarimin bu elemanlarin evrimine ve kullanici deneyimine olan olumlu etkisi ortaya konmustur.
Analiz sonuglari, parametrik tasarim yontemi ile tasarlanan cagdas kentsel oturma elemanlarinin geleneksel
tasarimlardan onemli farkliliklar icerdigini gostermektedir. Tasarimcilarin bu yontemle daha hizli, 6zgiin ve
kisisellestirilmis tasarimlar ortaya koymasi, kentsel mekanlarin daha c¢agdas ve etkili tasarimlarla
bi¢imlenmesine katki saglamaktadir. Bu ¢alisma, parametrik tasarim yénteminin kent mobilyalarinin evrimine ve
kullanici deneyimine olumlu etkilerini vurgulayarak, kentsel mekanlarin tasarmminda yenilik¢i ¢oziimler
gelistirme potansiyelini 6ne ¢ikarmaktadir.

Anahtar Kelimeler: Parametrik Tasarim, Kentsel Oturma Elemanlari, A’Design Award.

THE IMPACT OF PARAMETRIC DESIGN METHOD ON URBAN
SEATING ELEMENTS: AN INVESTIGATION ON A’DESIGN AWARD-
WINNING DESIGNS

Abstract

Urban spaces are important areas where individuals constantly use, spend time with each other, and participate
in various activities. The functionality and aesthetic value of these spaces are enhanced with elements such as
urban furniture. Among these, urban seating elements are used extensively by individuals for activities such as
resting, watching and observing surroundings, and interacting with others. With the opportunities offered by
advancing technology, parametric design, through digital modeling tools, provides flexibility for designers,
enabling urban seating elements to be more unique and functional. This study examines the impact of parametric
design method on the design of urban seating elements.

The focus of the study is the analysis of five urban seating elements designed with parametric design methods
that won awards in the “A’Design Award and Competition” competition. Within the scope of this study, the
designs—Skystation Sculptural Bench, Mountain Bench, Manifold Bench, Wave Bench, and Ola Bench—have
been examined in terms of form, material, aesthetics, and functionality, and the positive effect of parametric
design on the evolution of these elements and user experience was revealed.

The results of the analysis show that contemporary urban seating elements designed with the parametric design
method have significant differences from traditional designs. Designers’ ability to produce faster, original and
personalized designs with this method contributes to the shaping of urban spaces with more contemporary and
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effective designs. This study highlights the positive effects of parametric design methods on the evolution of
urban furniture and user experience, emphasizing its potential to develop innovative solutions in the design of
urban spaces.

Keywords: Parametric Design, Urban Seating Elements, A ’Design Award.

1. GIRIS

Kentsel mekanlar, bireylerin giinliik yasamlarim siirdiirdiikleri, etkilesimde bulunduklar1 ve cesitli
faaliyetlerde bulunduklari 6nemli alanlardir. Kentsel mekanlar, sadece fiziksel gercevelerden ibaret
olmayip, ayni zamanda kent sakinlerinin kimligini, kiiltiirlinii ve toplumsal iligkilerini sekillendiren
onemli unsurlart igermektedir. Bu mekanlar, kent mobilyalar1 gibi kentsel donati elemanlar
araciligryla daha islevsel ve estetik bir hale getirilir. Kent mobilyalari, 6zellikle kent iginde dinlenme,
etkilesim, gozlemleme gibi aktiviteler igin tasarlanan 6gelerdir. Bu elemanlardan biri olan kentsel
oturma birimleri, kullanicilarin kentsel mekanlarda konforlu bir sekilde vakit gegirmelerinin

saglanmasinda 6nemli bir rol oynamaktadir.

Kent mobilyalari, giiniimiizde 6zellikle teknolojinin giinliik yasama kattig1 yeni olanaklarla sayisal
olarak daha da ¢esitlenen ve farkli diizlemlerde farkli bakis agilarini igeren endiistriyel tasarim
tiriinleridir (Celbis, 2001). Kent mobilyalarinin tasarimi ve tiretiminde dijital teknolojinin hizla
gelismesi ile hem malzemede hem de iiretim tekniklerinde yenilik ve esneklik saglanmistir. Bu sayede
tasarimcilarin bilgisayar programlarinin ve iiretim teknolojilerinin olanaklarindan faydalanarak daha

serbest formlu ve 6zgiin sonuglar elde edebildigi sdylenebilir.

Kent mobilyalarindan biri olan kentsel oturma elemanlarinin tasarimi, form, malzeme, estetik ve
islevsellik gibi temel parametreler etrafinda sekillenmektedir. Bu parametreler, tasarimin kullanici
ihtiyaclarina uygun ve ergonomik olmasini, ¢evresiyle uyum i¢inde olmasini, dayanikli olmasini ve

kentin karakterini yansitmasini saglamakta rol oynar.

Bilgi ve iletisim teknolojilerindeki gelismeler, tasarimcilara parametrik tasarim yontemleri gibi
yenilikgi araclar1 kullanma imkan1 sunarak, kentsel mekan tasariminda daha 6zgiin ve etkili ¢oziimler
ortaya koymalarina olanak saglamistir. Parametrik tasarim, sayisal modelleme ve tasarim araglar
araciliiyla tasarimcilara birden fazla alternatif {iretme ve segme ayrica kavramsal tasarim asamasinda
yaratic1 fikirler ortaya koyma konusunda esneklik sunarak, kentsel oturma elemanlari gibi kent
mobilyalarmin daha islevsel, estetik, ergonomik ve kisisellestirilmis hale gelmesine olanak

saglamaktadir.
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Bu caligma, 'A’Design Award and Competition' yarigmasinda 6diil alan parametrik tasarim yontemi ile
tasarlanmis beg farkli kent oturma elemanini 6zgiin kent mobilyalarinin tasarimini etkileyecebilecek
Olciitler baglaminda incelemeyi amacglamaktadir. Calisma kapsamini olusturan bu tasarimlar, form,
malzeme, estetik ve islevsellik basliklart altinda incelenerek, parametrik tasarimin kent mobilyalariin

evrimine ve kullanici deneyimine olan etkisi agisindan ele alinacaktir.

Bu baglamda ¢aligmanin ilk béliimiinde kent mobilyalarinin kentsel mekanlara katkilarina ve kentsel
oturma birimlerinin evrim siirecine odaklanilacak, ardindan parametrik tasarim ydnteminin kent
mobilyalar1 tasariminda nasil bir serbestlik sagladigi ve bu serbestligin kentsel oturma birimlerinin
tasarimina nasil yansidigi incelenecektir. Parametrik tasarim yontemi kullanilarak tasarlanmis bes
farkli oturma elemaninin form, malzeme, estetik ve islevsellik agisindan analizi gerceklestirilecektir.
Bu analiz sonucunda, parametrik tasarimin kentsel oturma birimlerinin tasariminda nasil bir degisim
yarattigr ve bu degisimin hangi kriterlere bagli olarak gergeklestigi ortaya konacaktir. Bu ¢alisma,
kentsel mekanlarin tasariminda parametrik tasarimin 6nemini vurgulayarak, kent mobilyalarinin daha

etkili, kullanici dostu ve kente 6zgii hale gelmesine katkida bulunmay1 amaglamaktadir.

2. KENT MOBILYALARI

Kentler, zaman igerisinde farkli bircok faktdrden etkilenerek degisime ugramakta ve dolayisiyla
kendilerine 6zgii dokular1 ve kimlikleri olugmaktadir. Giiniimiizde kentlerin kendilerine 6zgii sahip
olduklar1 bu degerler biitiiniine kentsel kimlik denilmektedir (Ozgeris, 2018). Kent dokusunu ve kent
kimligini olusturan yapisal elemanlar arasinda binalar, yollar, parklar, acik alanlarin yam sira kentsel
donati elemanlar1 da yer almaktadir. Kentsel mekanin igerisinde kalici ya da gegici kullanimda
bulunan 6geler (otobiis duraklari, aydinlatma elemanlari, ¢op kovalari, ¢igeklikler, banklar, vb.)
kentsel donat1 elemanlar1 olarak adlandirilmaktadir. Kent mobilyalari, kentsel donati elemanlarinin bir
alt baghigidir ve kentsel mekan taniminda kullanicilarin kent ile iliski kurmasini saglar. Kent
mobilyalar;; kamusal mekanlarda bulunan, toplumun giindelik ihtiyaglarmi karsilayan, ozellikli
uzmanlasmis yap1 ve orgiitlenmeleri ifade eden kentsel donatimlar1 olustururlar (Ozaydin vd., 1991).
Her yas, cinsiyet ve gelir diizeyi grubundaki kullanicilar1 kapsayacak sekilde genele yonelik
tasarlanirlar. Insanlarm yerlesik hayata gegmesiyle ortaya ¢ikmaya baslayan kent mobilyalarinin ilk
ornekleri Romalilar doneminde goriilmektedir. Kavramsal olarak ‘kent mobilyasi’ terimi ise ilk olarak
1950 yilinda ingiltere’de kullamlmaya baslanmis daha sonrasinda Avrupa ve Amerika’ya yayilmistir.
Kent mobilyalarmin genis bir tamim Aksu (2012) tarafindan asagidaki alintida yer aldigi gibi
yapilmustir.

“Kent mobilyalari, ¢evremizde cadde, sokak, yol, otopark, teras, yaya yollart ve

meydanlar ile rekreasyonel amaglh genel ya da o6zel kullamim alanlarinda yer
00
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verilen oturma, barinma, korunma, kusatma, danmisma, aydinlanma, ulasim,
iletisim, oyun ve spor gibi islevieri destekleyip giiclendiren, toplum yasamini
kolaylastiran, kullanicilarin begeni ve destegini kazanan, kentsel ve kirsal alanda
i¢c ve dis mekanlarda, islevsel, giivenli ve saglhkli ortamlarim olusumu iizerinde

etkili, ozgiin tasarim tiriinleridir”

Kent mobilyalarinin iglevsel ve estetik unsurlar1 barindirmasi ve iginde bulundugu kenti yansitmasi
beklenir. Her tiirlii kent mobilyasinin tasariminda, kullanici gruplart ve onlarin beklentileri, kullanim
aliskanliklari, kullanim amaglari, mekanin 6zellikleri g6z oniinde bulundurulmalidir (Elmali, 2018).
Kentin kiiltiirel 6zelliklerine gore cesitlenen kent mobilyalarinin tasarimlar: kullanici profiline gore de

degisiklikler gosterir.

Kent mobilyalar tasariminda farklilik olusturabilecek ve kullanicilarin begeni diizeyini etkileyebilecek
Olciitler Aksu (2012) tarafindan su sekilde belirlenmistir; renk uyumu, 6l¢li/oran dengesi, islevsel
uygunluk, malzeme uyumu, bakimli/temiz olma, modern olma, yeni olma, tarihi nitelikte olma, tarihe
atif yapilmasi, farkli olma, etkileyici olma, ilging olma, gosterisli olma, orijinal/6zglin olma,
konumunun iyi olmasi, ¢evre ile uyumlu olma, c¢evre ile karsit olma, anlamsal ve anitsal olma,

simgesel olma ve gorsel zenginlik olusturma.

2.1. Kent Mobilyalarinin Gelisim Siireci

Tarihte mekanlarin tanimlanmasi ve diizenlenmesi amaci ile kullanilan kent mobilyalari, kentlerin
gelisimi ile birlikte farkli islevlerde, farkli amaclara yonelik kullanilmaya baslanmustir. Tk drnekleri
Antik Yunan ve Roma kentlerinde goriilen kent mobilyalar1 ilk olarak kamusal mekanlarda (arena,
plaza, podyum) ortaya ¢ikmistir. (Wan, 2008). Mil taslari, at oluklar1 ve baglama kaziklari ilk donem
kent mobilyalarmdandir. Ilerleyen dénemde ise kentlerde artan niifus ve gelisen teknoloji ile kent
icindeki gereksinimler artmig, boylelikle kent mobilyalarinda c¢esitlenmeler meydana gelmistir.
Yikseltilmis su kanallari, kaldirimlar, sokak lambalari, ¢icek tarhlari ayrica tabela sistemleri
kullanilmaya baslanmigtir. Kent igerisindeki yayalarin ve yollarin giivenligi i¢in bazi sinirlayicilar
olusturulmus, ac¢ik alanlarin kullanimini arttirmak i¢in golgelikler ve oturma birimleri yapilmis ayrica
estetik kaygisinin artmasindan dolay1r su elemanlari, gorsel birimler gibi cesitli tasarimlar ortaya
cikmistir (Giiner, 2015; Elmali, 2018). Helenistik kent 6rneklerinde islevselligin yani sira anitsallik ve
sokak siislemesi kentsel mobilyalarinda yogun bir sekilde kullanilmistir. Roma kentlerinde ise zafer
taklari, ¢esmeler ve havuzlar gibi tasarimlar, sehri, kentlileri ve kiiltiirleri yansitacak sekilde insa

edilmistir.
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18. yiizyila gelindiginde ise Paris kenti, kentsel tasarimi ve diizenlemesi ile 6ne g¢ikmaktadir.
Geometrik kraliyet bahgesi, radyal sokak sistemi, yildiz seklindeki plaza ve klasik mimari, zafer
taklari, sokak lambalari, anitlar ve ¢esmeler dahil olmak iizere kent mobilyalarinin koordinasyonu ve

diizenlenmesi kent ile uyum igerisinde tasarlanmistir (Wan, 2008).

19. yiizyilda sanayi devriminin ger¢eklesmesi ile birlikte kentlerdeki yasam hizli bir sekilde gelismeye
ve donlismeye baslamistir. Kentlere yasanan gog¢ ve artan niifus sebebiyle kent mobilyasina duyulan
ihtiya¢ artmistir. Ayni1 zamanda yeni kent mobilyalarini da ortaya ¢ikarmistir. Sanayi devrimi sonrasi
gelisen teknoloji kent mobilyalarimin tasarim ve iiretim siireclerinde kullanilmaya baslanmistir.
Uretimde makineler tercih edilirken malzeme olarak da dénemde ortaya ¢ikan yeni malzemelerden
metal, cam ve beton tercih edilmistir. Kentlesmenin hizl1 artis1, kamusal alanlarin 6nemini vurgulamas,
teknolojinin ilerlemesi ise kent mobilyalarinda yeni kavramlarin ortaya ¢ikmasina neden olmustur.
Ingiltere'de baslayan ve Avrupa ile Amerika'ya yayilan bu gelisme ile iletisim sektoriiniin ilerlemesi
telefon kuliibeleri, ulasim sektoriiniin gelismesi ise tabelalar gibi yeni unsurlar1 kent mobilyalarina

eklemistir (Cokar, 1994).

Kentsel tasarim ve kent mobilyalarinin iglevsel ve teknolojik olarak belirli bir diizeye ulastig1 20.
Yiizyilin ikinci yarisinda ise endiistriyel ve teknolojik gelismelere bagl olarak farkli gereksinimler
ortaya ¢ikmigtir (Wan, 2008). Buna cevap olarak da yeni malzeme ve tiretim tekniklerinden, bilgisayar
programlarindan ve modellemelerden yararlanilmigtir. Kentsel tasarim, sehircilik, planlama, mimari
tasarim ve enddistri tasarimi gibi birgok disiplinle baglantili olan kent mobilyalarinin tasarlanmasi ve
gelismesi, kentin ve kentlinin ihtiyaclarina, degismesine ve gelismesine bagli olarak cesitlenmistir

(Ziilfikar, 1998).

2.2. Kentsel Oturma Elemanlari

Oturma elemanlar1 kent igerisinde Ozellikle kisa siireli dinlenmeler i¢in ihtiya¢ duyulan kent
mobilyalaridir. Bu elemanlar genellikle dinlenme, sohbet etme, birini bekleme veya sadece zaman

gecirme gibi aktivitelerde kullanilirlar.

Kentsel oturma elemanlar hareketli ve hareketsiz olarak siniflandirilabilirler. Tarih boyunca antik
Yunan kentlerinde goriilen amfi diizeni, taslarin oyularak oturma birimine doniismesi daha sonraki
donemlerde ise evlerin insasinda binaya bitisik olarak yapilan oturma elemanlar1 sabit birimler yani
hareketsiz oturma elemani olarak adlandirilir (Resim 1). Ahsap, beton, ¢elik gibi farkli malzemeler ile
iiretilen ve herhangi bir yapiya bitisik olmayan oturma elemanlar1 ise hareketli yani tagiabilir kent

mobilyasi olarak adlandirilir (Uslu ve Ertiirk, 2019).
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Resim 1. Hareketsiz tturma elemanlari (Uslu ve Ertiirk, 2019)

Tarihte bilinen islevine uygun tasarlanmig ilk kentsel oturma elemani 18. ylizyilda Paris'te ahsap ve
dokme demir kullanilarak tasarlanan Paris Bank'tir (Resim 2). Donemde ulagim imkani kisith oldugu
igin insanlarin her yere yiiriiyerek gitmesi gerekmektedir. insanlarin dinlenmesi ve daha konforlu bir
sehir olusturulmasi i¢in Paris sokaklari, halka agik binlerce oturma birimiyle donatilmistir (Pierre,
2019; Uslu ve Ertiirk, 2019). Paris’in genis cadde ve kaldirimlarinda halen bulunan bu banklarin

oturma ve arkalik kisimlar1 ahsaptan, destek ayaklar1 ise dokme demirden yapilmustir.

Resim 2. 18. Yiizyil Paris bank tasarimi (Pierre, 2019).

Kentsel alanda bulunan oturma elemanlar1 o mekanin kullanilabilirligini arttirmaktadir. Hem i¢ hem
de dis mekanda kullanilan ve giin igerisinde bir ¢ok farkli kullaniciya hizmet veren oturma birimleri ev
mobilyalarinda tercih edilen malzemelerden farkli olarak ahsap, celik, plastik gibi ¢evre ve hava
kosullarina dayanikli malzemelerden tiretilmektedir. Ayn1 zamanda bi¢im, oran ve 6l¢li bakimindan
gevreye uygun olmali, kullanimi rahat ve davet edici goriinmelidir. Oturma elemanlar: tasarlanirken
oncelikli olarak konfor ve ergonomi gbz Oniinde tutulmalidir. Bank tasarimlarinda Neufert’in
belirledigi insanin ergonomik yapisina en uygun olan, rahat oturma yiiksekligi yaklagik 40-50 cm
tercih edilmelidir (Neufert, 1982).

Kent igerisinde oturma elemanlart konumlandirilirken bireylerin gorlisiinic ve dolasimin
engellemeyecek ve oturduklarinda kendilerini giivenli hissedecekleri noktalar se¢ilmelidir (Uslu ve
Ertiirk, 2019). Oturma elemanlar1 konumlandirilirken, g¢evresinde kullanicilar1 rahatsiz edebilecek

ozelliklere sahip (tohum, meyve veya yaprak dokiimii olan agaclar, kuslar igin cazip 6zelliklere sahip
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agaclar veya recine gibi akintisi olan agaglar gibi) aga¢ tiirlerinin bulunmamasina dikkat edilmelidir
(Giiner, 2015). Oturma elemanlarinin formu tasarlanirken konumlanacagi nokta ve hangi aktiviteye
yonelik kullamlacag: tasarimu etkileyen faktdrlerdendir. Ornegin banklar gibi lineer bir sekil yerine
dairesel formalar tercih ediliyorsa bu mekanda sosyal aktivite agirlikli bir kullanim var demektir.
Birbirine dik veya dairesel olarak konumlandirilmis oturma elemanlari insanlarin iletisim kurmasini
yardimc1 olarak sosyal iliskilerin gelismesine katki saglar (Akyol, 2006). Konumlandirilacagi mekana

gore oturma elemanlarinin birbirlerine olan uzakliklar1 da degisim gdstermektedir.

Oturma elemanlar tasarlanirken tercih edilecek oturma diizeni tasarimi etkileyen bir diger faktordiir.
Ingiliz psikiyatrist Aumphrey Osmond oturma diizeni ile ilgili yaptig1 ¢alisma sonucunda sosyofugal
ve sosyopetal oturma diizenlerinden bahsetmistir. Sosyofugal oturma diizeni insanlarin sosyal
etkilesimini azaltan, odaklarin1 mekan disina ¢eken oturma diizeni olarak tanimlanir. Birbirlerinden
uzaga ve sirt sirta konumlanmig oturma elemanlar1 buna 6rnek olarak gosterilebili. Sosyopetal oturma
diizeni ise birbirlerine yakin veya karsilikli olarak konumlandirilarak insanlar iletisime tesvik eder
(Uslu ve Ertiirk, 2019). Kullanicilarin kentsel mekanda nasil bir etkilesim igerisinde olacaklarinin
kararinin verilmesinde yardimci olan oturma elemanlar1 hem kentle hem de kullanicistyla anlam

kazanir.

2.3.Kentsel Oturma Elemanlar: Tasarim Parametreleri

Kentsel oturma elemanlari, standartlara uygun, ergonomik ve 6zgiin olmali, tasarimlarinda islevsel,
bigimsel ve estetik 6zellikler gbz oniinde bulundurulmali (Pekin ve Timur, 2008). Tasarlanan tiriin,
tasarim amacina uygun ve islevsel olmali, siradanin Otesinde, daha once yapilmamis veya
onciillerinden farkli bir estetige sahip ve kendine 6zgii bir 6zellik bulundurmalidir (Onlii, 2010).
Calisma kapsaminda kentsel oturma elemanlar1 tasariminda etkili parametrelerden form, malzeme,

estetik ve islevsellik kavramlar1 odaginda durulmustur.

Form: Tasarimin ana hatlari, bi¢imi ve goriintimii, kullanic1 deneyimini etkileyen ana parametrelerden
biridir. Ergonomik bir form, kullanim kolayligi saglarken, estetik bir tasarim da g¢evresel uyum ve
gorsel hosnutluk saglar. Kullanilabilir olmanin temel kosulu {iriiniin kullanum amacina uygun formda

yapilmasidir (Arcan ve Evci, 1992)

Malzeme: Kentsel oturma elemanilari tasariminda 6nemli bir etkiye sahip olan malzeme secimi,
iriiniin dayanikliligini, bakim kolayligin1 ve g¢evresel etkilerini belirleyen kritik bir parametredir.
Malzeme, tasarmmin kalitesini ve {riinlin genel performansim etkileyerek, kentsel oturma

elemanlarinin kullanicilar igin daha uzun 6miirlii ve ¢evre dostu olmasimi saglar. Malzeme secimi,
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gesitli  formlarin  yaratilmasina, driinlerin gorsel kalitesinin  artirilmasina  ve  tasarimin

zenginlestirilmesine katki saglamaktadir (Ertas ve Bayazit, 2004).

Estetik: Tasarimin gorsel gekiciligi, gevresel estetikle uyum ve kullanicinin duyusal deneyimini
belirlemede Onemli bir parametredir. Tasarimin estetik yonii, renk, doku, olgli, oran gibi goérsel
unsurlarin dengeli bir sekilde kompozisyonu ile ortaya ¢ikar. Bu, kullanicilara estetik bir deneyim
sunmanin yani sira, tasarimin g¢evresel uyumunu ve gorsel degerini artirir. Estetik, tasarimin duyusal
ve gorsel bir tatmin saglamasinda kritik bir rol oynar, bu da tasarimin genel kalitesini etkiler. Kentsel
oturma elemanlar1 sadece islevsel degil ayn1 zamanda kentsel mekani tanimlayan gorsel unsurlardir.
Gorsel amagh tasarlanan kentsel oturma elemanlar1 bulunduklari mekana olumlu bir katki saglarken,
sadece islevsel olan ve estetik kaygi tasimayan kentsel oturma elemanlar1 ¢evresel etki agisindan

olumsuzluklar olusturabilir (Aksu, 2012).

Islevsellik: Tasarimin temel hedeflerinden biri olan islevsellik, kullanic1 ihtiyaglarim karsilamak igin
uygun ¢dziimlerin saglanmasidir. Islev, kullanis veya isleyis bakimindan amaca uygunluk olarak
tanimlanmaktadir. Konfor, kullanim kolaylig1 ve cok yonliiliik, kentsel oturma elemanlarinin islevsel

olmasini saglamak i¢in 6nemli parametrelerdir.

3. PARAMETRIK TASARIM ve KENTSEL OTURMA ELEMANLARI

Parametrik tasarim, sayisal modelleme araclarinin, matematiksel parametrelerin ve algoritmalarin
kullanimiyla tasarimcilara esneklik saglayan ve karmagik formalarin olusturulmasinda potansiyeller
sunan bir metodolojidir. Parametrik tasarim araglari, tasarimcilarin yeni fikirler ile serbest formlu
tasarimlar iiretmesine ve kavramsal tasarim siireciyle harcanan zamanin azaltilmasina, ¢ok sayida
alternatif dretilebilmesine, malzeme ve iiretim tekniklerinde seceneklerin artmasina ayrica sonug

tiriiniin iiretime gecilmeden dnce art1 ve eksi yonlerinin analiz edilmesine yardimci olur.

Parametrik tasarim araglari, tasarimcilarin farkli parametreleri kolayca bir araya toplamasina yardimci
olurken; tasarim, modelleme ve iiretim asamalarinda da hizli sonuca ulagmaya saglar. Bilgisayar
ortaminda baslayan tasarim siireci iretime ge¢meden Once belirlenen parametreler ile tasarlanip

modellendigi i¢in siirpriz bir son iirlin elde edilmesini engeller.

Kentsel tasarim baglaminda, bu 6zellikler, kentsel oturma elemanlar1 gibi unsurlarin gesitli cevresel ve
kullanict ihtiyaglarina uygun olarak tasarlanmasim miimkiin kilar. Cevre, kent, kiiltlir, kullanic1 gibi
parametrelerin goz Oniine alinarak tasarlanmasi gereken kentsel donat1 elemanlari, parametrik tasarim
programlar1 ve iiretim teknikleri sayesinde tasarimciya yardimci olarak farkli sonug alternatiflerinin

degerlendirilmesini ve ideal olan nihai iirline ulagilmasini kolaylastirir. Bu baglamda kentsel donati
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elemanlarindan biri olan oturma birimleri de teknolojinin ilerlemesinden etkilenmis, tasariminda

farkliliklar ortaya c¢ikarak cagdas tirlinler gelistirilmistir.

Yenilik¢i ve 6diillii tasarimlar, parametrik tasarim yonteminin kentsel mekanlarin estetik, islevsellik
ve sirdiriilebilirlik acilarindan gelistirilmesine nasil katki sagladigimi gostermektedir. Parametrik
tasarimin kentsel oturma elemanlarimin konfor, estetik ve islevselligi tizerindeki etkileri de kapsamli
bir analiz ¢aligmasi ile degerlendirilebilir. Bu baglamda, 6zellikle “A’Design Award and Competition”
gibi prestijli yarismalarda 6diil alan tasarimlarin incelenmesi literatiirdeki boslugu doldurabilir. Bu
odiilli tasarimlar, parametrik tasarimin kentsel oturma elemanlar1 tasarimindaki etkilerini gostererek,

gelecekteki tasarim projeleri igin ilham kaynagi olabilir.

A’Design Award and Competition, bir¢ok farkli tasarim kategorisinde yaraticiligi tesvik etmek ve dne
cikarmak amaciyla diizenlenen uluslararasi prestijli bir tasarim yarismasi ve 6diil programidir. Bu
program genis bir kapsama sahip olup grafik tasarim, endiistriyel tasarim, moda tasarimi, mimari, i¢
mimari, mobilya tasarimi, otomotiv tasarimi, miicevher tasarimi gibi bir¢ok farkli kategoriyi
kapsamaktadir. Her kategorideki degerlendirme, alaninda uzmanlagmis bagimsiz bir jiiri tarafindan
yapilir. Jiri dyeleri tasarimlari, estetik Kalite, islevsellik, yenilikgilik, siirdiriilebilirlik,
kullanilabilirlik, malzeme se¢imi gibi cesitli kriterler gore degerlenidir ve kazananlar secer. Odiiller,
tasarimlarin kalitesine, yaraticiliina, yenilikgiligine, estetigine ve islevselligine dayanarak basarili

bulunan projelere ve tiriinlere verilir.

Caligma kapsaminda, “A’Design Award and Competition” yarigmasinda mobilya tasarimi
kategorisinde 2023, 2019 ve 2014 yillarinda 6dil almis ve parametrik tasarim yontemi kullanilarak
tasarlanmis kentsel oturma birimleri, form, malzeme, estetik ve islevsellik parametreleri g6z 6niinde
bulundurularak analiz edilmistir. Bu tasarimlar geleneksel kentsel mobilya tasarimlarindan farklilik
gostererek, cagdas tasarim anlayisini yansitmasi ve Ozgiinliikleri ile sektore inovasyon katmasi
acisindan segilmistir. Analiz ¢aligmasi, belirlenen tasarim G6rnekleri {izerinden parametrik tasarimin
uygulanabilirligini, getirdigi yenilikleri ve kentsel oturma elemanlarinin evrimine olan etkisini

anlamamiza yardimci olacaktir.

3.1.Skystation Sculptural Bench

Skystation Sculptural Bench, Peter Newman tarafindan tasarlanmig, 2023 yilinda “A’Design Award
and Competition” yarismasinda mobilya tasarimi kategorisinde giimiis 6diil almistir (Newman, 2023).
Bankin tasariminda Le Corbusier, Perriand ve Jeanneret'in ikonik LC4 sezlongundan esinlenilerek
modernist bir yaklasim olan “form islevi takip eder” sdylemi temel alinmistir. Tasarimci ilham aldig

yukartya bakmak eylemini analiz ederek en iyi fikirlerin ve gelecek hakkindaki hayallerin yatarak
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diistiniildiigii sonucuna varmigtir. Skystation, halka acik oturma yerleri de saglayan etkilesimli bir
heykel olarak tasarlanmigtir. Parlak yiizeyli dairesel bankin hatlari, uzanmis insan formuna uyacak ve
gokyliziine ve onu gerceveleyen mimariye bakarak diisiinmeye tesvik edecek sekilde tasarlanmistir.
Bankin sagladigi oturma diizeni, NASA'min No6tr Viicut Durusu olarak adlandirdigi, viicudun
yergekiminin etkisinden kurtuldugundaki sekline benzemektedir. Skystation, kentsel alanda
duraklama, diisiinme ve etkilesime imkan tanimaktadir. 12 kisiye kadar oturma ve uzanma imkani
taniyan heykel bank yetigkinlerin kullanimina yoénelik diisiiniilmiis olmasina ragmen formunun
olabildigince basit olacak sekilde tasarlanmasinin sagladigi avantajlar ile ¢ocuklarin yaratici oyun

alanlar1 olarak da bir islevsellige sahiptir (Resim 3).

iy INENEREERD
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Resim 3. Skystation Sculptural Bench (Newman, 2023)

Bank Londra’da finans bolgesinde yer alan bank alt1 parcadan olusmaktadir. Her bir paslanmaz ¢elik
iskelet {lizerine aliiminyum bronz alagim malzemesi dokiilerek olusan parcalarin yerinde montajt
gergeklestirilmigtir. Bankin formunun genis bir kullanici kitlesine hitap etmesi ve maksimum rahatlik
saglamasi amaciyla tasarimin gergek boyuttaki oturma profilleri ile pek ¢ok gonilli ile testler
gergeklestirilmistir.  Segilen profil daha sonra 360 derece dondiiriilerek bir heykel formuna
kavusturuldu. Bitmis tasarimin fiberglas prototipleri halka agik c¢esitli noktalara yerlestirilerek
kullanima acildi. Her yastan kullaniciya hitap eden bu bank kentsel alanlarda mekan olusturma
elemani olarak da kullanilmakta ve kullanicilar arasindaki sosyal etkilesimi artirmaktadir. Kentsel
mekanda sabit bir oturma eleman1 olarak tasarlanan bu bankin malzeme se¢iminde saglam ve estetik
acidan uygunluga dikkat edilmistir. Bu baglamda, aliiminyum bronz alasimi, aerodinamik estetigin
yan1 sira korozyona karsi dayanikliligi nedeniyle de Londra’nin iskele bdlgesine yerlestirilecek olan
bu bankta malzeme olarak se¢ilmistir. Alagimda yer alan renk bdlgeyi karakterize eden soguk c¢eligin

arasina sicak bir ton katarak bankin estetik degerini artirmaktadir (Newman, 2023).
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3.2.Mountain Bench

Mountain Bench, Yi Feng tarafindan tasarlanmig, 2019 yilinda *A’Design Award and Competition”’
yarigmasinda mobilya tasarimi kategorisinde giimiis 6diil almistir (Feng, 2019). Bankin tasarimi 2018
yilinda Pekin’de baslamis, 2019 yilinda Auborn’da tamamlanmistir. Tasarimci bankin oryantal
estetige sahip olurken ayrica eglenceli bir gériiniime sahip olmasini ve kullanicinin giindelik yasam
aligkanliklarina cevap verebilmesini amaglamis, tasarima bu parametreler dogrusunda devam etmistir
(Resim 4). Bankin tasariminda klasik Cin tuvallerinde resmedilen yiiksek daglardan ilham alinmustir.
Cin klasik estetiginden esinlenilerek iiretilmis olan form banka estetik degerler saglamasinin yani sira
ayrica otururken sirthik olarak da kullanilabilmektedir. Malzeme olarak masif maunun kullanildigi
oryantal estetige sahip modern bank, piriizsiiz bir forma sahiptir. Tasarimda keskin koseler
bulunmamaktadir. Malzeme olarak tercih edilen piiriizsiiz masif ahsap ile kullaniciya oryantal Zen

estetigini sunmak hedeflenmektedir (Feng, 2019)
=
=

Resim 4. Mountain Bench (Feng, 2019)

N
A

3.3.Manifold Bench

Manifold Bench, Dening He tarafindan tasarlanmis, 2019 yilinda ’A’Design Award and Competition”’
yarigmasinda mobilya tasarimi kategorisinde giimiis 6diil almigtir (He, 2019). Bankin tasarimi 2018
yilinin nisan ayinda Portland Oregon ABD'de baglamis ve agustos ayinda tamamlanmistir. Dening He,
kullanicilar tarafindan kavisli ve aerodinamik estetige sahip tasarimlarin daha ¢ok ilgi gordiigiinii
gozlemlemis ve tasarim kararina buradan yola ¢ikarak baglamistir. Ayrica yapay olan higbir unsuru
tasariminda kullanmak istemedigi icin dogaya zarar vermeyen ahsap bir malzeme kullanmay tercih
etmistir. Malzeme kesfini yaparken once ¢imento ve akrilik malzemeyi deneyen tasarimci daha sonra
Kuzeybat1 Pasifik iklimini de diisiinerek en iyi malzemenin beyaz mese olduguna karar vermistir.

Kamusal alanda siirekli kullanim ic¢inde uygun olan beyaz mese bolgenin hava sartlarina da
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dayaniklidir. Malzemeye karar verdikten sonra form tlizerinde ¢aligmalar yapmaya baglayan He, farkli
birgok sekli denedikten sonra modern kentsel unsurlar1 en iyi tasvir eden egriyi kullanmaya karar

vermistir.

Resim 5. Manifold Bench (He, 2019)

Biitiin bu parametrelerden yola ¢ikarak tasarimci kavisli ve diiz pargalarin birlesmesi i¢in yapistiric
veya ¢ivi bile gerektirmeyen, sadece ahsaplarin birbirlerine gegerek hizli bir sekilde bir biitiinii
olusturdugu modiiler bank tasarimini iiretmistir (Resim 5). Birlesim yerlerinin aralarinda bosluklar
bulunan tasarim yagmurlu havalarda suyun i¢inden gegmesine izin verir ve nemlenmeyi 6nler. Ayrica

kavisli yiizey sayesinde yagmur suyu bankin tizerinde birikmez.

Cevre dostu malzemelerle dayanikli, hizli ve kolay bir {iretime sahip olan bank ilk olarak Autocad’de
¢izilmis daha sonra Fusion360 progranu ile modellenmistir. Uretim siirecinde ise 2 cm kalinligindaki
ahsap panellerin kesilmesi icin CNC makinasindan yardim alinmistir. Tasarimciyr projede en ¢ok
zorlayan nokta olan egrisel geometri ile ahsap malzemenin birlesimi kullanicinin ergonomisi

diisiiniilerek son halini almis, kullanictya konforlu bir deneyim sunmay1 basarmistir (He, 2019).

3.4.Wave Bench

Wave Bench, John Cruz tarafindan tasarlanmis, 2014 yilinda *A’Design Award and Competition’
yarigmasinda mobilya tasarimi kategorisinde bronz 6diil almistir (Cruz, 2014). Bankin tasarimi 2013
yilmin ekim ayinda baglamis birka¢ kez revize edildikten sonra aralik ayinda tamamlanmustir.
Tasarime1 modeli yaparken okyanustaki dalgalardan ilham almistir. Tasarimcinin sadeligi ve zerafeti
hedefledigi bu bank tasariminda malzeme olarak kolay sekillendirilebilen kereste tercih edilmistir.
Oturma yiizeyi ve onu olusturan kereste bloklar ergonomik destek ve konfor goz Oniinde
bulundurularak tasarlanmistir. Tasarimin eskiz kisminda kiip formu {izerinde yogunlasan John Cruz,

daha sonra bu ¢ok keskin hatli sekli dogal yollarla olusan dalga formu ile birlestirerek estetik bir
Y/



KARESI JOURNAL OF ARCHITECTURE

a r e S l KARESI MIMARLIK DERGISI
“4”“" 6 ?4“[‘77“7“ re Volume 2, Number 2 | December 2023
Cilt 2, Say1 2 | Aralik 2023

goriintii yaratmayi hedeflemistir (Resim 6). 2x2 c¢m enindeki kerestelerin kontroplaklar {izerinde
tutturulmas1 ile bir araya gelen bankin tasarim siirecinde parametrik modelleme yazilimlar
kullanilmig, bu sayede iiretim kismu da kolay bir sekilde ¢oziimlenmistir. Ana malzemesi ¢gam olan
ahsap bloklarin {ist ylizeyleri taglama makinesi ile sekillendirilmis ve dalga goriinlimii kazandirilmistir

(Cruz, 2014).

Resim 6. Wave Bench (Cruz, 2014)

3.5.0la Bench

Ola Bench, Disene Neko tarafindan tasarlanmis, 2014 yilinda *A’Design Award and Competition’’
yarismasinda mobilya tasarimi kategorisinde glimiis 6diil almistir (Neko, 2014). Bankin tasarimi 2012
yilinda Meksika’da baslamis, 2013’de de iiretilmistir. Uretimi bittikten sonra Boston, Amerika’ya
gonderilen bank ylirliylis sergi alam olan Street Seats’de sergilenmistir. Ola Bank’in tasariminda
Boston sehrinin denizcilik ve sanayi unsurlarindan ilham alan tasarimei ayrica bankin ergonomisi

iizerinde arastirmalar yapmis ve kullanici i¢in en rahat olabilecek oturma pozisyonlarini incelemistir.

Ekolojik tasarim prensibi ile tasarlanan bu bank kullanilmig ve geri doniistiiriilmiis malzemelerden
iiretilmistir. Bankin ayaklar1 igin geri doniistiriilmiis aliiminyum kullanilirken {ist tablasi i¢in geri
donistiriilmis celik tercih edilmis ve tiim hava kosullarinda dis mekan kullanimi i¢in ideal olan

parlak ve dayanikli toz bir boya kullanilmigtir (Resim 7).
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Resim 7. Ola Bench (Neko, 2014)

Ola Bank parametrik tasarim araglarinin da yardimryla kullaniciya tek bir bank {izerinde ¢esitli oturma
secenekleri sunmaktadir. Piiriizsiiz ve kivrimli hatlara sahip olan bank kullaniciy1 kendine dogru ¢eker.
Bank’mn son hali koprii benzeri bir yapinin iizerinde akan bir su kiitlesini andirmaktadir. Bankin
tasarim siirecin parametrik modelleme ortaminda yiiriitiilmiis ve iiretim siirecinde lazer kesici
kullanilmistir. Tablanin olusumu i¢in ahsap ve metal kullanilarak bir sablon olusturulmus ve her bir
serit egriyi elde etmek i¢in dogru sirayla nerviirlere kaynaklanmig. Bankin ayak kisminin {iretiminde

ise ahsap bir model yapilip geri doniistiiriilmiis aliiminyumdan yararlanilmis (Neko, 2014).

4. SONUC VE TARTISMALAR

Kentsel mekanlar bireylerin siirekli kullandiklari, birbirleri ile vakit gecirdikleri ve faaliyetlerde
bulunduklar1 ortamlardir. Kentsel donati elemanlarindan biri olan kent mobilyalar1 da bireylerin
kentsel mekanlardaki cesitli aktivitelerini desteklemektedir. Kent mobilyalar1 tasarlanirken kentin
kimligi géz oniinde bulundurulmali ve kente deger katmalidir. Ayrica kent mobilyalar1 kentte yasayan
insanlarla dogrudan etkilesim igerisinde oldugu igin kenti yansitmanin yaninda kullanicin ihtiyaglarim
karsilayabilmeli ve dayanikli olmalidir. Giivenli, ergonomik, islevsel, az bakim gerektiren, dis
darbelere karsi dayanikli ve hasar goren parcalarinin degistirilmesinin kolay olmasina da dikkat

edilmelidir (Kara, 2017).

Kentsel mekanlarda kullanilan oturma birimleri, kullanicinin kent igerisinde dinlenebilecegi, durup
etrafi gozlemleyebilecegi veya diger bireyler ile etkilesim igerisinde olabilecegi noktalardir. Kentsel
oturma birimlerinin tasarim siireci bilgi ve iiretim teknolojilerinin gelismesi ile farklilasmaya ve
Ozglinlesmeye baglamigtir. Parametrik tasarim yontemleri ile tasarimci hizli bir sekilde birgok
alternatif liretmeye, farkli malzemeler kullanmaya, yeni liretim teknikleri sayesinde hizli ve farkl

modeller ¢ikarabilmeye kisacasi 6zgiirlesmeye baglamistir.
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Gelisen teknoloji ile elde edilen son iriindeki farklilagma bu calismada “A’Design Award and
Competition” yarismasinda mobilya tasarimi kategorisinde 2023, 2019 ve 2014 yillarinda 6diil almig
bank tasarimlar1 {izerinden form, malzeme, estetik ve islevsellik parametreleri gbéz Oniinde

bulundurularak analiz edilmistir.

Tablo 1. Bank tasarimlari karsilagtirma tablosu

Yil Form Malzeme Estetik | Islevsellik

Skystation 2023 Yumugak Hatlara Aliiminyum + +

Sculptural Bench Sahip Bronz

Mountain Bench 2019 Yumusak Hatlara Masif Maun + +
Sahip

Manifol Bench 2019 Yumusak Hatlara Beyaz Mese + +
Sahip

Wave Bench 2014 Yumusak ve Cam Agact + -
Keskin Hatlara
Sahip

Ola Bench 2014 Yumusak Hatlara Aliminyum / + +
Sahip Celik

Paris Bank 18. Yiizyil Yumusak Hatlara Tas / Ahsap + +
Sahip

Yapilan calismada incelenen ilk tasarim Skystation Sculptural Bench dairesel formu ile insanlarin
durmasini, arkalarina yaslanmasimi ve gokyiiziine bakmasini saglayan bir islevsellige sahiptir.
Tasarimin egimli kontiirleri ¢evresindeki mimari formlara estetik bir eklenti olmak iizere tasarlandu.
Malzeme olarak saglamlik ve estetik agidan aliiminyum bronz kullanilmustir. Incelenen ikinci tasarim
Mountain Bench’in formunun akigkan oldugu ve yumusak hatlara sahip oldugu gozlemlenmistir.
Malzeme olarak kullanilan masif maunun piiriizsiiz gorlintiisii ile bankin estetik degerinin arttirilmasi
hedeflenmektedir. Ugiincii tasarim Manifold Bench’de ise yine sert kdselerin kullamlmadigi, oval ve
kavisli bitiglerin tercih edildigi gézlemlenmistir. Bir¢ok farkli parcanin bir araya gelmesi ile olusan
bankta tercih edilen geri doniistiiriilmiis beyaz mese kentte dis mekan kullanimina en uygun malzeme
oldugu igin tercih edilirken tasarimin estetik degerini artirig1 sdylenebilir. Insan ergonomisini goz
Online alarak tasarimi tamamlayan sanatgi kullanicilara islevsel ve konforlu bir deneyim sunmaya
calismustir. Dordiincii tasarim olan Wave Bench ise ¢am agacindan iiretilmistir. Ust kismina taslama
makinastyla verilen dalga formu sayesinde yumusak hatlara sahip olan bank, tasarimcinin bu hamlesi
ile estetik bir deger de kazanmistir. Bankin formunun yalnizca bir kismi insan ergonomisinin oturumu
icin uygun oldugundan islevsellik bakimindan yetersiz kaldig1 sdylenebilir. Besinci tasarim Ola Bench
ise malzeme olarak diger {i¢ tasarimdan farkli olarak ahsap ve tlirevleri yerine, geri donistiiriilmiis
aliminyum ve g¢elikten iretilmistir. Kivrimli bir {ist tablaya sahip olan bankin tasarimi insan

ergonomisi hesaplanarak tasarlandigi i¢in kullaniciya konforlu bir deneyim sunmaktadir.
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Sonug olarak bes ornek lizerinden okumasi yapilan parametrik yontemler ile tasarlanip iiretilen
banklarin, 18. Yiizyilda geleneksel yontemler ile tasarlanip iiretilen Paris Bank’tan form, malzeme,
estetik ve islevsellik acisindan farkliliklar barindirdigi asikardir. Parametrik tasarim araglarinin
tasarimciya sagladigi ¢ok sayida alternatiflerinin olusturulmasindaki 6zgiirliikk, en c¢ok banklarin
formunda meydana gelen degisimler ile kullanilan malzemelerle de desteklenerek giiniimiizde 6diil
alan son {irlinlerin ortaya ¢ikmasina sebep olmustur. Formun bir diger getirisi olan estetik durus dort
bankinda tasarimina yansimistir. Tasarimcilarin insan ergonomisini tasarimlarina yansitmasi ile
banklarin islevselligini arttirmast Wave Bench disinda diger banklarda gézlemlenmistir. Parametrik
tasarim araglarinin kullanimu ile ortaya c¢ikan kentsel oturma birimlerinin sahip oldugu estetik ve
cevresi ile kurdugu fonksiyonel bagin kentsel mekan tanimlarini giiclendirerek insanlar arasi

etkiletisimin arttirilmasinda katkisi olacaktir.
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