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XVI. YUZYILDAN GUNUMUZE EKO-KOYLERIN TANIMLAMA
YAKLASIMLARINA GORE KARAKTERISTIK OZELLIKLERININ
SAPTANMASI

Bedriye ASIMGIL"

Balikesir Universitesi, Mimarlik Fakiiltesi, Mimarlik Béliimii, Balikesir, Tiirkiye

Ozet: Calisma, diinyadaki turizm aktivitelerinde goriilen gelismelere paralel olarak iilkemizde de yayginlasan eko-kdyleri konu
edinmektedir. Genis ve birbirinden farkli turist topluluklarinin beklentilerine cevap vermesi arzu edilen hizmet cesitliligi, eko-
koylerin ¢ok farkli biiyiiklik ve hizmet kapasitesiyle birlikte her birinin kendine 6zgii nitelikte tasarima sahip olmasini
gerektirmektedir. Bu gibi nedenlerden dolay: eko-koyler yildizli oteller gibi standardize edilememektedir. Bu durumun
sonuglarindan biri literatiirde eko-kdye ait kesin bir tanimim bulunmamasidir. Bu nedenle bir turizm yapisini eko-kdy olarak
tanimlayan unsurlarin belirlenmesine ihtiyag duyulmustur. Bu amacla eko-koylere iligkin tanimlama yaklasimlari tespit
edilerek, bu yaklasimlar 1siginda eko-koylerin 6zgiin karakterinin bigimlenmesinde etkin olan ve “eko-kdy” olarak
tanimlanmasin1 saglayan kriterler saptanmaya g¢alisilmistir. Konu alaninda 6ncii arastirmacilarin, 16. yiizyildan 21. yiizyila
kadar siirdiiriilebilir topluluk iitopyasini tanimlamakta kullandiklar1 kavramlarin taranmasiyla elde edilen bulgular 15181inda
kavramsal ¢ikarimlar yapilmistir. Bu kavramlar 8 ana baglikta toplanmustir. Yeni yasam tarzi olusturma, komiin yagsam, kentsel
¢ozlim, yerlesim Onerme, biitlinciil sistem olusturma, eko-kdy yorumu, striiktiirel yap1 ve ortak uyum olusturma seklinde
olusturulan kavram bagliklar1 da iitopistlerin yaklagimlarindan edinilen literatiir bilgisine bagl olarak alt bagliklara ayrilmigtir.
Bu kavramlar 1s18inda eko-kdylerin bigimlenmesinde etkin olan yedi karakteristik unsur belirlenmistir ve bu kavramlarin
kullanilma sikliklar1 saptanmaya calisilmistir.  Eko-kdylerin turistik hareketlilikte yeni bir yasam tarzi gelistirme, komiin
yasami destekleme, kentsel sorunlara ¢6ziim arayislari, bolge 6zelliklerini yansitan yerlesim modelleri, biitiincil sistem i¢inde
eko-koylerin yeniden yorumu ve striiktiirel yapilarina iligkin karakteristikleri, 16. Yiizyildan giiniimiize kadar eko-koyler
iizerinde kavramsal yaklagimlarda bulunan bazi {itopistlerin donem yaklagimlar1 ve bu kavramlari kullanma sikliklari ile birlikte

degerlendirilmistir.

Bu yaklagimlar 1s1ginda eko-kdy yerlesimlerinin olusumuna etki eden faktorler tespit edilmis ve bu agamada aragtirmanin temel
hipotezleri de olusturulmaya baslanmistir. Bu hipotezlerin Tiirkiye’de eko-kdy yerlesim planlamalarina, lokasyon, arazi se¢imi,

yerin cografi 6zellikleri, kurulum amaglar1 ve hedef kitleye beklentiler dogrultusunda hizmet edebilecegi amaglanmaktadir.

Anahtar Kelimeler: Eko-koy; Tarihsel geligim; Tanimlama yaklagimlari; Tanimlayici 6zellikler.

THE DETERMINATION OF CHARACTERISTICS OF ECO VILLAGES ACCORDING TO THE ITS
IDENTIFICATION APPROACHES

Abstract: In parallel with the developments in tourism activities in the world, the study is about eco-villagers who are becoming
popular in our country. The diversity of services of eco-villages desired to respond to the expectations of large and diverse
tourist communities requires that eco-villagers have their own unique design with very different sizes and service capacities.
Due to such reasons, eco-villages cannot be standardized like star hotels. One of the consequences of this situation is that there
is no definite definition about eco-villages in the literature. For this reason, it is necessary to determine the elements of eco-
village that define a tourism structure. For this purpose, identification approaches related to eco-villages have been determined
which are effective in shaping the original character of eco-villages in the light of these approaches. Conceptual inferences
have been made in the light of findings obtained by leading researchers in the subject area by scanning the concepts they used
to describe sustainable community utopia from the 16" century to the 21t century. In the light of these concepts, seven

characteristic elements that are effective in shaping eco-villages have been identified according to their frequency of use. These
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concepts are summarized in 8 main topics. Conceptual headings formed as new life style creation, communal life, urban solution,
proposal of settlement, creation of holistic system, eco-village interpretation, structural structure and joint harmony are also
divided into subheadings according to the literature knowledge obtained from the approaches of utopists. In the light of these
concepts, seven characteristic elements that have been effective in shaping eco-villages have been identified and the frequency
of use of these concepts has been tried to be determined. Eco-villages' development of a new lifestyle in tourist mobility,
supporting communal life, seeking solutions to urban problems, residential models reflecting regional characteristics,
reinterpretation of eco-villages and structural characteristics of eco-villages in the holistic system, and the frequency of use of
these concepts are evaluated according to conceptual approaches of some of the utopians researchers. Basic hypotheses of the
research started to be established at this stage. It is aimed that these hypotheses can serve for eco-village settlement planning

in Turkey, location, site selection, geographical features, installation purposes and target audience expectations.

Keywords: Eco-village; historical development; identification approaches; descriptive features.

Giris geregini ortaya ¢ikarmustir.
20. vyiizyilin ikinci yarisindan sonra, Ozellikle Bir eko-koy yerlegimi olusturmak igin kesin ve ortak

ekonomik gelismeler, kiiltiirel ve ideolojik degisimler, bir  yontem  bulunmamakiadir.  Her  eko-kdy

calisan nii-fusun potansiyeli, sanayilesmis toplumlarin yerlesiminin kurulma hikayesi, yontemleri birbirinden

sikintilari, bireylerin dogal ve kiiltiirel ¢evreye olan farkhdur, kurulduklar yerin cografi ozellikleri ve

algisint ve énemini arturmistir. Farkli ckonomik, kurulum amaglari degiskenlik gdstermektedir. Yine de,

sosyo-kiiltirel diizeye sahip Kisilerin farkli istekleri, baz1 arastirmacilar ideal ve siirdiiriilebilir bir eko-kdy

begenileri, beklentilerine yonelik egilimlerde de kurulumu igin  gerekli olan asamalart belirlemeye

degisimler goriilmeye baslanmistir (Erman, 2013). calismis ve ¢alismaktadir. Bu ¢alismalardan bazilari,

Robert Gilman, Diana Christian ve Hugh Barton’a

Topluluk portfdyiinde ve beklentilerdeki cesitlilik, aittir. Ismi gecen arastirmacilar kendi alanlarinda

kagmilmaz —olarak dogal hayatin devaminda, farkli aragtirmalar yapmis ve eko-koy olusturmak igin

geleneksel kiiltiiriin yasatilmasi ile ilgili olarak gevre gerckli olan kilavuz bilgileri derlemeye gahgms,

ve Killtiirel degerlerin Snem kazandig1, sanayilesmis stirdiiriilebilir topluluklar ve eko-kdyler hakkinda

toplumlara yol gosterici yerleskelerin  toplum Kitap ve makaleler kaleme almislardir.

hareketliligi amagli sekillenmesine ve ¢esitlenmesine

neden olmustur (Gilman, 1991). Aragtirmacilar, eko-kdy girisimleri incelediginde,

stirdiiriilebilir ve basarili bir eko-kdy olusturma

Son yillarda diinyada gelisim gosteren ve buna paralel sirecinde  karsilagilan  bircok  zorluklart isaret

olarak tilkemizde de yayginlasan eko-kdy yerlesimleri, etmektedir. Bu yaymlarda, eko-kby girisimlerinin

giinlik yasam tarzindan uzaklasmak isteyenler igin, basarisizliklarinin  nedenleri arastirilmis, eko-kdy

Kisilerin kdy sosyal hayati iginde aktif olarak rol kurma stirecindeki kisilere onerilerde bulunulmustur.

alabilecekleri, toplum hareketliliginin sekillenmesine Ekokdy kurulumunda, yerlegimin planlamasi,

ve c¢esitlenmesine ve ortak kullanim hareketinin binalarin ingast, yerlesimin iizerinde yasayacak

yaratilmasina olanak tanimiglardir. S . .

kisilerin se¢imi, karar verme mekanizmasinin ve
Ancak ¢ok yeni bir kavram olmasina ragmen hizla  yOnetimin belirlenmesi gibi bir¢ok konunun dikkate
artis gdsteren eko-kdy yerlesimler konusunda yapilan  alinmasi gerektigini vurgulamislardir (Barton, 2000).
caligmalarin olduk¢a smirlt oldugu goriilmektedir Calisma, dncelikle, 1800”lii yillardan giiniimiize,

(Gilleryiiz,2003). Eko-kdyler konusunda ¢alismalarm sirdiiriilebilir  topluluk iitopyasindan hareketle,

oldukga sinirli olusu bu konuda bir arastirma yapma geemisteki diizenin benzeri bir yerlesim ve toplum
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olusturma 6ngoriistinden yola ¢ikilarak, Thomas More,
Andre Godin, Charles Fourier, Robert Owen vb.
ttopistler tarafindan kullanilan kavramlari ele
almaktadir. Bu kavramlara daha sonra 21. Yiizyilda
Robert Gilman, Hugh Barton ve Diana Christan’in
titopist yaklagimlari eklenmigtir. Geg¢misten bugiline
tanimlanan kavramlar 15181nda, eko-koy
yerlesimlerinin karakteristik unsurlarini belirlemeyi
hedefleyen bu

calismanin, eko-kdy yerlesim

planlamalarina yol gosterici olmast hedeflenmektedir.
Yontem

Calismada nitel arastirma yéntemi kullanilmstir. 11k
olarak ¢aligmanin konusu belirlenmis, kaynak
taramasi, literatliir ve arsiv arastirmasi yapilarak
stirdiiriilebilir yerlesimler, eko-kOy yerlesmeleri gibi
kavramlar analiz edilmis, bu kavramlarin tarihsel
stirecte gelisimi incelenmistir. ~ Tarihsel siiregte,
ozellikle diinyada ve Tirkiye’de bulunan eko-koy
yerlesimi 6rneklerinin incelenmesinde, 16. Yizyil
oncesinden giiniimiize kadar olan siiregte, litopik
yaklagimlar Thomas More, Andre Godin, Ebenezer
Howard, Frank Lloyd Wright, Richard Sennetth,
Robert Gilman, Diana Christian ve Hugh Barton gibi
Oncii  aragtirmacilarin  eko-koyleri  degerlendirme
yaklagimlart ilgili literatlir kaynaklar kullanilarak
ortaya konulmustur. Literatiir taramasi ile eko-koyleri
tanimlatan 8 temel degerlendirme yaklasimi ve
karakteristigi ortaya konmustur. Eko-koy
planlamasinda 8 temel karakteristige yer verilmesinin
amaci, her biri farkli 6zelliklere ve kullanim amacina
sahip eko-koylerin kentsel bir ¢6ziim Onermesi
gerektigi, bu planlama yaklasimimin da ancak
biitiinciil bir sistem ile miimkiin olabileceginin ge¢mis
ylzyillarda deneyimlenmis olmasidir. Eko-kdy
yerlesimlerin komiin yasami temel alan deneysel bir
ortam sunmasi, giinlimiiz yaklagimlarina 1s1k tutar

nitelikte, donem  itopistlerinin  degerlendirme

yaklagimlarin1i  igeren  literatiir =~ caligmalarina

ulagilmasina zemin hazirlamigtir. Bu yaklagimlar

1s1¢1nda eko-kdy yerlesimlerinin olusumuna etki eden

faktorler tespit edilmis ve bu asamada arastirmanin
temel hipotezleri de olusturulmaya baslanmistir. Bu
hipotezlerin Tiirkiye’de

eko-kdy yerlesim

planlamalarina, lokasyon, arazi se¢imi, yerin cografi

ozellikleri, kurulum amaglart ve hedef kitleye
beklentiler — dogrultusunda  hizmet edebilecegi
amaglanmaktadir.

Alt ve iist yapi, sosyal, kiiltiirel-ekonomik ve gevre
degerleriyle turizme acilabilecek dzellikteki cekirdek
koyler ise, giiniibirlik ziyaret olanaklar1 ve destek
tesislerine ihtiyag duyan ve (ulasim ile ilgili yollar, yol
isaretleri, benzin istasyonlari, kafeterya ve terminaller
vs.), yerlesimler oldugu icin calismada konu dist

brrakilmugtir.

Cekirdek koyler ancak bdlgenin iklimsel o6zellikler,
flora fauna, 6zellikleri, arazi yapisi, dogal ve mimari
cevresiyle birlikte koy kullaniminin olusturulmasiyla

eko-koy kapsaminda degerlendirilebilir.
Eko-kdy kavraminin ortaya cikisi

Sanayilesmis iilkelerde yasam kalitesinin 1970’1lerde
en yiiksek seviyesine ¢ikmasina ragmen diinya
genelinde yapilan ekolojik ayak izi analiz raporlarinda,
diinya tizerindeki yasamin, siirdiiriilebilir olmadig:
belirtilmektedir. Dogal kaynaklarin tiilkenmeye
baglamasi1 ile bozulan ekolojik dengenin diinya
yasamindaki olumsuz etkileri, siirdiiriilebilir bir ortak
yasamin olusturulmasini giindeme getirmistir. Hildur-
Vakfi

Robert

Ross Jakson ¢iftinin  kurdugu Gaia

“Stirdiiriilebilir  topluluklar”  konusunda

Gilman’a yaptirdig1 alan ¢alismasi ile ilgili raporda;
eko-kdyler, “Insan etkinliklerinin zararsiz bir sekilde
doga ile biitiinlestigi, saglkli insan gelisimini
destekleyen ve basarili bir bigimde kesintisiz olarak
siirebilecek insan Olgegindeki tam tesekkiillii
yerlesimlerdir” diye agiklanmaktadir. (Dawson,2006,
Tugun, Karaman, 2014) Eko-koyler, cevre
degerlerinin siirdiiriilebilirligi i¢in ¢evresel alanlarda
kirsal ve dogal hayatin devamliligini saglayan koy

yerlesim birimleridir. “Eko-kdyler” kitabinin yazar1
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Jonathan Dawson, Iskogya’daki Findhorn eko-
koyiinde yasamakta olan strdiirilebilirlik {izerine
calisan bir egitmen ve aktivisttir. Kitapta, belirsizlik
icindeki gelecegimizde, yasanmasi olasi krizlerle basa
¢itkmada eko-kdylerin bize nasil yol gdsterici olacagini
anlatmaktadir. Dawson, diinyanin dort bir yaninda,
birbirinden farkli girisimler oldugu ve bu nedenle eko-

kdyleri tanimlamanin zorlugundan s6z etmektedir.

Ortak yonleri ¢ok da olsa, birbirinden farkli cikis
noktalar1, amaglar1 veya temelleri bulunabilmektedir.
Dolayisiyla hepsini ortak bir tanimda bulusturmak
veya bir 6rnek model belirlemek ¢ok zordur. Ama yine
de baz1 6zellikler bir eko-kdyiin nasil olmasi gerektigi
konusunda yol gosterici olabilmektedir; giiclii ortak
degerlere sahip olmak, cogunlukla ekolojik, sosyal ve
spiritiiel ilgi ya da kaygilarla yola ¢ikmak, ekolojik
iyilestirme, topluluk yasaminin giiclendirilmesi, yerel
canlandirilmasi

ekonomilerin veya maneviyatin

derinlestirilmesi  gibi amagclar tasiyabilir. Bu
kaygilarin hepsi tiiketime dayali toplumsal yapida
stirekli hissedilen sorunlarla ilgilidir ve eko-koylerde
yasayan topluluklar, siirekli deneysel bir ¢alisma
icinde bu sorunlara ¢oziim iiretmeye g¢aligmaktadir.
Daha insani bir ekonomik sistem olusturmak, daha
katilimer bir iletisim ve yonetim sistemleri yaratmak,
daha yenilenebilir enerjiler kurmak, daha dogal bir
tarim ve daha biitiinciil bir egitim anlayis1 gibi
konularda siirekli ¢aligmakta, bir kismi basarilt olup,
modellerini i¢inde bulunduklar1 yerel topluma veya
daha uzaga farkl kiiltiirden insanlara aktarmaktadir.
Dolaysiyla farkli konularda yaratilmis modellerden

farkli eko-kdy ornekleri sunmaktadir.

Dawson’a gore; her eko-kdy yerlesiminin hitap ettigi
topluluk ve kurulus yontemleri birbirinden farklidir.
Lokasyon, arazi secimi, yerin cografi ozellikleri ve

kurulum amaglari ile degiskenlik gostermektedir.

Hindistan’daki Auroville, Senegal’daki Mbam ve
Faoune, Almanya’daki Sieben Linden, ABD’deki
Ithaca Ekokdyii ve Brezilya’daki Ecoovila eko-koyleri,

kurulug amaglar1 agisindan farkliliklar gésteren ve

diinyanin  farkli  bolgelerinden secilmis  basari

oykiilerine sahip eko-kdylerdir.

oL -
Ty

Sekil 3. Kolda eko-koyt, Senegal.

Ornegin; Mbam ve Faoune eko koyleri Kiiltiir,

ekonomi, saglik ve spritiiellik gibi alanlarda

stirdiiriilebilir olmay1 taahhiit etmisler ve yaptiklar

caligmalarla problemlerini ¢ozmiiglerdir. Bu giin
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Mbam ve Faoune topluluklart civardaki topluluklara
ilham kaynagi olmus arastirma, egitim, uygulama
konularinda yararlanilabilecek merkezler olmuslardir.
(Tugun, Karaman, 2014) Senegal’de bulunan Bassari,
Bafican ve Kolda eko-koyleri de, gegmisteki koy
geleneksel aligkanliklarinin  yasatildigi  eko-koyler

olma 6zelligini tasimasi yoniiyle dnemli yerlesimlerdir

(Senegal, Sekil 1, Sekil 2 ve Sekil 3).

Sekil 4. Seiben Linden eko kdytinden 1. gorinim
(Almanya)

Sekil 5. Seiben Linden eko kdyiinden II. goriiniim
(Almanya)

Seiben Linden eko koyii (Almanya, Sekil 4 ve Sekil 5),

ekolojik kurallar gercevesinde, yerel malzeme
kullanimina, yerel iiretim ve tiiketime dayali bir eko-

koy modelidir (Dawson,2006).

Ithaca Eko koyii, (EVI, ABD); insan yerlesimlerinin
tekrar tasarlanabilmesi ve siirdiiriilebilir bir yasam i¢in
kullanigh alternatif enerji kaynaklarinin kullaniminin

yansira kolayca tekrarlanabilen sistemlere ornek

olacak topluluk gruplart modeli olusturmak igin
kurulmustur (Sekil 6 ve Sekil 7).

Sekil 6. Giiney Albani Bolgesi Ithaca Eko koyu
yerlesimi, Amerika

EcoVillage at ithaca Envisioning Plan, updated 2004.

Sekil 7. Giiney Albani Bolgesi Ithaca Eko koyii solar
cat1 uygulamasi, Amerika

Findhorn eko-koyii (Sekil 8) gibi drnek olarak verilen
eko-koyler, koy halkina sosyal yararlar ve ekonomik
katk1 saglamasinin yaninda geleneksel yasam seklinin
stirdiiriilmesi, kiiltiir ve geleneklerin, insanin topraga
olan baginin, toplum degerlerinin, geleneksel zanaat
korunarak devam

ve becerilerinin ettirilmesi,

gelistirilmesi  ve gelecek kusaklarca devamini
saglayacak olmasiyla da nem kazanmaktadir (Cemal,

2007).
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MAP OF THE PARK

Sekil 8. Findhorn Eko-kéyii, iskogya
Giiniimiizde eko-koy yaklasimlari

Kentlesmenin dogurdugu sorunlara karsi alternatif
yasam alanlar1 kurgulamak, ozellikle 20. yiizyilin
ortalarindan bu yana pek ¢ok eko-kdyiin ortaya
cikmasina neden olmustur. {1k &rnekleri 1980’lerde
goriilen, gilinlimiizde ise endiistrilesen diinyada yer
alan topluluklarin ihtiyaglarmi optimum diizeyde
karsilayan ve farkli deneyimler sunan eko-koy
yerlesimleri, son otuz yildir artan bir trend olmustur

(Sekil 9, Sekil 10, Sekil 11 ve Sekil 12).

Sekil 9. Guintimiizde topluluklarin ihtiyaclarimi
kargilayan eko-koy ornekleri i¢in I. goriiniim
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Sekil 10. Giiniimiizde topluluklarin ihtiyaglarim
kargilayan eko-kOy 6rneklerinden Il. Goriintiim

Sekil 11. Giiniimiizde topluluklarin ihtiyaglarim
kargilayan eko-koy 6rneklerinden I1. Gortiniim

Sekil 12. Giiniimiizde topluluklarin ihtiyaglarini
karsilayan eko-kdy orneklerinden I'V. Goriiniim

Endiistriyel kentlerin hizla biiyiimesi dogadan
kopusun ve kentsel sorunlarin temel nedeni kabul
edilmekte ve ¢oziim dogayla yeniden bulusma,
alternatif =~ yasam  alanlart  yaratilma  cabasi
goriilmektedir. Bunun bir kacis mi yoksa uzak
gelecekte kentsel alanlarin  yasanilmaz duruma
gelmesine karsi iiretilmis senaryolarin ilk prototipleri

mi oldugu ise tartismali bir konudur.

Amerika’nin Arizona Eyaletindeki Arcosanti ekolojik



XVI. Yiizyildan giiniimiize eko-koylerin tammlama yaklagimlarina gore karakteristik ozelliklerinin saptanmast 101

kasabasi, (Sekil 13) eko-kdy diitopyasini gergege
doniistiirmeye ve bir toplulugun tiim ihtiyaclarini

karsilamaya yonelik olarak 6zel / kamusal alanlarla

donatilmis bir yerleskedir. (Soleri, Paolo 1973).

Sekil 13. Arcosanti ekolojik kasabasi

Arcosanti ekolojik kasabasinin italyan mimar1 Paolo
Solari, 1970lerde Arizona ¢oliiniin ortasinda diinyanin
ilk ekolojik kentinin tasarimini yaparak bir kentin
olmadan, kendi kendine

disartya  gereksinim

yetebilecegini ortaya koymustur.

Sifirdan insa edilen ve mimarlarin da 6nemli roller
iistlendigi, bir nevi litopyalar1 gercege doniistiirdiikleri
bir ornektir. Yerlesim, Paolo Soleri’nin 1970’lerde
ortaya attig1, mimarlik ve ekolojiyi dengeli bir bigimde
birlestirmeyi amaclayan “arkoloji” kavrami etrafinda
sekillenmistir. Mimari (architecture) ve ekoloji
kelimelerini birlestirerek “arkoloji” adli kavram
yaratmig ve arkolojiyi kentsel yasama uygulanmustir.
Bu sekilde, yogun, kiiglik, verimli, arabasiz ve diisiik
enerjiye sahip yerlesim alanlari ortaya ¢ikmustir. Soleri
1970’lerde diinyanin her yerinden yiizlerce goniillii

Ogrenci ile Arcosanti’yi insa etmeye baslamistir

(Sekil14 ve Sekil 15).

Dogaya miimkiin oldugunca az miidahale ile kompakt
yasam alanlar1 olusturulan yerlesimde bir toplulugun
tiim ihtiyaglarini karsilamaya yonelik olarak tiim 6zel
ve kamusal alanlar yer almaktadir. Yerleskede
Soleri’nin 6zel konutunun yani sira bes katli bir
ziyaret¢i merkezi, kafe, acik bir amfi tiyatro ve onu
cevreleyen konut bloklari halkasi ve yiizme havuzu
bulunmaktadir. Arcosanti’de kamuya agik yaz
atOlyeleri diizenlenmekte ve katilimcilar “arkoloji” nin
prensiplerinin malzemelerle

yam1 sira  yerel

yerleskedeki insa faaliyetlerine katilip malzemeyi

deneyimlemektedirler.

ARCOSANTI! 5000

S Crtast Vo S

Sekil 14. 5000 kisilik yasam alan1

Sekil 15. Goniillii 6grencilerin inga siirecine katilimi

Eko koylere iliskin tanimlanma yaklasimlari

Eko-koy kavrami ortaya ¢iktigi giinden beri farkli
bakis agilartyla tanimlanmaktadir. Ancak mitkemmel
bir eko-kéy modeli halen belirlenememistir (Gilman,
1991). Ancak her ne kadar kesin bir eko-koy model
tanim1 yapilmasa da literatiirde pek ¢ok tamimlama
yaklagimi bulunmaktadir. Yapilan tim
tanimlamalarda ideal eko-kdy modellerinin, ¢agimizin
kiiresel c¢evre krizi nedeniyle ortaya c¢ikan
olumsuzluklar1 degistirecek yeni bir yasam Onerisi

sunmay1 amagladigi vurgulanmaktadir.

Arastirmacilar kendine has 6zellikleri nedeniyle
standardize edilemeyen eko-koyleri tanimlayabilmek
icin farkli yaklasimlar gelistirmislerdir. Eko-kdyler

hakkinda arastirma yapan ve eko-kdylerin ve
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sirdiiriilebilir ~ yerlesimlerin  nasil  olusturulmasi
gerektigini belirten ¢ok sayida arastirmaci olmasina
ragmen, birbirinden farkli diisiinceye sahip ancak bazi
konularda ortak fikirleri paylasan aragtirmacilara yer
verilmistir.  Literatiirde yer alan tamimlama
yaklagimlar1 bir araya getirildiginde kapsamli bir
betimleme elde edilebilir. Bazi arastirmacilar,
geleneksel koylerin yeterince ekolojik bir yasama
sahip  olduklarin1  iddia  etmekte, eko-koy
girisimcilerinin  geleneksel tarim toplumlari gibi
yasadigi siirece siirdiiriilebilir  olabileceklerini
diisinmektedir. Ancak, Gilman, geleneksel kdylerin
yasam tarzini benimsemenin ve geleneksel bilgileri
uygulamaya geri donmenin ideal bir eko-kdy
olusturmak icin yeterli olmadigini diisiinmektedir.
Gilman’a gore geleneksel kdylerden 0Ogrenilmesi
gereken bir¢ok bilgi vardir, ancak tamamen geleneksel
koy yasam tarzina doniis yapmanin bazi yonlerden
ekolojik ve siirdiiriilebilir olmadigini savunmaktadir.
Gilman’a gore; geleneksel bilgiler, yeni teknolojik
gelisimler dahilinde yorumlanmalidir. Eko-kdy
olusumlari, endiistrilesme sonrasi (post-industrial) ve
tarim sonrasi (post-agriculture) gibi yeni kavramlari
iretmistir. (Gilman, 1991) Eko-kdy felsefesi ¢ogu
daha

bilgiyle harmanlayarak kullanmalidir.

yoniiyle modern ve endiistriyel bilgiyi,
geleneksel
Geleneksel koylerden edinilen bilgiler sadece fiziksel
veya ekonomik boyutta degildir, sosyal yasanti ile

ilgili konular da 6nem kazanmalidir.

Diana Christian’a gore ise; eko-koOy striiktiirel bir
yaptya sahip olmalidir. Striiktiirel yap1, bir eko-kdyiin
kurulma asamasinda verilen kararlarla
belirlenmektedir. Eko-koyiin nasil planlanacagi, kag
konuttan olusacagi, ortak alanlarin nasil yonetilecegi,
ekonomik gider ve gelirlerin ne sekilde
paylastirilacagi, sosyal yapmin nasil olacag gibi
konular eko-koyiin striiktiirel yapisini olusturmaktadir

(Christian, 2003).

Hugh Barton ise; eko-kdy yerlesimlerinin amaglari

arasinda olan siirdiiriilebilirligin, kendi kendine

B. Asimgil | Trakya University Journal of Engineering Sciences, 18(2): 95-111, 2017

yetebilme 0Ozelliginin saglanabilmesi icin ekolojik,
ekonomik ve sosyal sorunlarin ¢éziilmesi gerektigini
diistinmektedir. Barton, ekolojik ve siirdiiriilebilir
yerlesimler planlanabilmesi i¢in yedi Oneride
bulunmaktadir. Oneriler su sekilde siralanmstir

(Barton, Marcus, and Richard, 2003):

1) Yerlesimin kuruculari ve sakinleri insiyatif

almalidir,

2) Ortak bir vizyon belirlenmeli ve agik¢a

tanimlanmalidir,

3) Yerellik ve yerelligin 6nemi vurgulanmali ve

benimsenmelidir,
4) Yeni diislinceler gelistirilmelidir,

5) Koordine edilmis bir yerlesim plan1 ve programi

olusturulmalidir,
6) Hizli ve kararli bir sekilde harekete geg¢ilmelidir,
7) Tum hatalardan ders ¢ikarilmalidir.

Barton, bir bdlgenin yerel oOzelliklerinin, iizerinde
kurulacak yerlesimin potansiyelini

Marcus ve Richard (2003)

gosterdigini
belirtmekte, Barton,
kurulduklar1 bolge ile baglar1 zayif veya hig olmayan
yerlesimlerin, stirdiiriilebilir olmalarinin zor oldugunu

savunmaktadir.

Arastirmacilar kendine has 6zellikleri nedeniyle
standardize edilemeyen eko-kdyleri tanimlayabilmek
igin, arastirmacilarin  bir kismi ise “eko-koy”
kelimesini tanimlayarak ya da “hangi yerlesimler eko-
koy 6zelligi tagir” sorusuna cevap arayarak baglarken,
bir kismi eko-kdye ait dzelliklerden yola ¢ikarak bir
tanim olusturmaya c¢alismistir (Ciravoglu, 2006;

Madge, 1993, Jackson, 1998).

Kimi aragtirmacilar ise eko-kdy yerlesimleri siradan
yerlesimlerden ayiran 6zellikleri belirlemeye calisarak

tanim gelistirmislerdir (Leafe, 2003, Kasper, 2008).

Literatiirde yer alan kapsamli tanimlamalara gore;
eko-koyler; topluluk igin gerekli tiim hizmetlerle

donatilmis komiinal yasamli bir kody yerlesme
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modelidir; pek azi tasarimda aligilmadik tarzdadir ve
cogunlugu tarihi degeri olan yapilardir. Hizmet odag:
daha ¢ok farkli yas ve is gruplarina sahip, 20-50 yas
araligindaki kullanici kesimdir (Coates, and Stetter,
2000). En yaygin ozelligi “kiigiik olmak™ olan bu
yerlesimler (kiiciik Olg¢ekli topluluk birimlerinin
niifusu 500-3000 kisi arasinda degismektedir), her biri
ayr1 uygulama deneyimlerine sahip, ancak yerlesimin
sagladigt avantajlart iceren uyumlu bir yerlesim
planlamay1 amag edinmistir. Bu bakimdan eko-kéyler;
ev sahipligi yaptig1 topluluk birimlerinin diisiincelerini
gergeklestirmek icin ideal bir toplum ve yerlesim

modeli 6nermektedir.

Ulkemizde ise Cevre ve Sehircilik Bakanlig,
Mekansal Planlama Genel Miidiirligii’niin illere ait
1/100.000 Olgekli Cevre Diizeni Plan Raporu’nun,
Mekansal Ekolojik

Siuirdurilebilirlik flkeler

Kararlar boliimiinde,

icin Plan Hedef ve

tanimlanmistir. Buna gore,

a) kirsal turizm potansiyeli bulunan kirsal alanlar etiid

edilerek secilen kirsal turizm pilot uygulama

bolgelerinde,

b) kirsal alandaki tarim turizmine konu edilen
bolgenin tarimsal potansiyeli, dogal giizellikleri ve
kiilttir degerleri esas alinarak yerlesim yerlerinde imar

planinin hazirlanmasi,

c) rekreasyon diizenleme calismalarini yapmak ve

geleneksel mimariyi korumak igin restorasyon

ihtiyacinin desteklenmesi,

d) kirsal kiiltiirel miras1 korumak ve kdy miizeleri

olusturmak,

e) eko-koy (Organik Koy) uygulamalarmi
desteklemek  ve  standartlarmin  gelistirilmesi
konularinda projeler gelistirmek ekolojik

siirdiiriilebilirlik i¢in Plan Hedef ve Tlkeler arasinda
yer almaktadir.

Mekansal Planlama Genel Miidiirliigi, 2015)

(Cevre ve Sehircilik Bakanligi,

S6z konusu plan hedef ve ilkelerin kentsel alanlarin

bolgesel, ulusal ve uluslararast etkilesim alanlarimi

genigletmek ve il mevcut kaynaklarimi = ve

potansiyellerini optimum kullanmak suretiyle iktisadi
ve  toplumsal oniinii

gelismenin acacagi

disiiniilmektedir.

Sekil 18. Dunyadan eko- koy deneyimleri-1lI

Mevcut  mekansal planlamalar  incelendiginde

bolgenin tarimsal potansiyeli, rekreasyon

diizenlemeleri, kirsal kiiltiirel mirast koruma ve kdy
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miizesi olusturma g¢alismalari, mimari tarz, hizmet
niteligi, isletme yapisi ile biiyiikliigii acisindan (iist
sinir verilmemekle birlikte) tanimlama yaklagimlari ile
paralellik tagidigi, bununla beraber belirlenen
niteliklerle  igletme  bakimindan  eko-kdyleri
standardize etmeye ¢alistig1 soylenebilir. Bugiin 30’u
Avrupa’da olmak iizere tiim diinyada yaklasik 70
kadar  ekolojik kOy bulunmaktadir. Diinya
iilkelerinden eko-kdy yerlesimleri Sekil 16, Sekil 17
ve Sekil 18’de goriilmektedir.

Tiirkiye’de eko-kdy yerlesimleri

Tirkiye’de ilk eko-koy kurma girigimi 1990’11 yillarin
sonlarinda Orta Dogu Teknik Universiteli dagc1 bir
grup tarafindan yapilmstir. Bu girigimi, “Hocamkoy”
olarak adlandirmislardir. Bu grubun amaci, Anadolu
insaninin geleneksel bilgisini, akademik bilgi ile

birlestirerek, yore insantyla birlikte siirdiiriilebilir bir

kirsal yasam modeli olusturmaktir. Bu amaci yerine Sekil 20. Dedetepe eko-kdyii
getirmek icin, ekonomik agidan kendine yeten ve
mimariden, giinliik yagam ihtiyaglariin karsilanmasi
gibi birgok konuda dogaya uyum saglayabilen bir
yerlesim modeli olugturmaya ¢aligmiglardir. Kirikkale
Hasandede beldesinde olusturulmast planlanan eko-
kdy yerlesimi girisimi, kurulamadan sona ermistir.
Hocamkéy eko-koyi girisimindeki basarisizligin
nedeni olarak, kent ve kirsal arasinda sosyal, kiiltiirel
ve ekonomik 6zelliklerin farklilig1 ve girisimcilerin bu
farkliliklara uyum saglayamamasinin biiyiik bir sorun
olusturmusg oldugu sdylenebilir. Bu kapsamda, eko-
kdy girisimlerinin, karsilastiklar1 Tiirkiye’ye 0zgi
zorluklar1 ¢oziimlemek iizere yerel bazi dernek ve
kuruluslar kurulmustur. Bu kuruluslar, EKILAT (Eko-
koyler Iletisim Ag1), Bugday Ekolojik Yasamu
Destekleme Dernegi, EKOYER (Eko- Yerleskeler Ag1)
olarak siralanabilir. Tiirkiye’de EKOYER’e iiye olan
toplam 9 adet ekolojik yerlesim girisimi (Bugday
Camtepe (Sekil 19), Dedetepe Ciftligi (Sekil 20),
Dutlar Kollektifi, Glineskoy (Sekil 21) ve Knidia Eko-
Ciftligi (Sekil 22) Marmari¢ Eko-Yerleskesi, Pastoral

Sekil 22. Knidia Eko-Ciftligi

Vadi, Bayrami¢ Yenikdy) bulunmaktadir.
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Tiirkiye’de sayica az olmakla birlikte, siirdiiriilebilir
ekolojik tarim ve yasam tarzi i¢in ugras veren, ¢iftlik
ve eko-kdyler bulunmaktadir. Isteyenler bu eko-
koylerde konaklayarak hem manevi, hem de maddi
devam

katkida

anlamda ciftliklerin varliklarimni

ettirebilmelerine ve geligmelerine
bulunmaktadirlar. Gereken tiim enerji, glines (giines
panelleri) ve riizgardan (riizgar giilii) faydalanarak
temin edildigi eko-kdylerde, kent insanini kir yagami

ve tarimsal faaliyetlerle bulusturmak hedeflemektedir.

Tiirkiye’de 6rnekleri her zaman belirli bir toplumsal
grubun girisimiyle kurulan ve o grupla sinirl kalan
yerlesim birimi sayis1 ise olduk¢a azdir (Ayman,
Eroglu, 2005). Yapilan arastirmalar sonucunda
Tiirkiye’de toplam 10 eko-koy girisimi belirlenmistir.
Bu 10 eko-koyiin disinda da bdyle organizasyonlara
iiye olmayan ve bireysel olarak gelistirilmeye caligilan

bazi eko-kdy girisimleri mevcuttur (Giileryiiz, 2013).

Calismanin bundan sonraki kisminda tanimlama

yaklagimlar1  degerlendirilerek, eko-koylere  ait

tanimlayict karakteristik saptanmaya ¢aligilacaktir.

Ekokoy karakteristigini tamimlayan unsurlarin

saptanmasi

Ifade edilen tanimlama yaklagimlariin gesitliligi eko-
kdyiin kesin bir tanimin1 yapmanin gii¢liigiiniin altini
¢izmektedir. Ancak tanimlama yaklasimlarindan elde
edilecek ortak c¢ikarimlarla eko-koyii sekillendiren
karakteristik Ogelerin tespit edilmesi olanaklidir.
Boylece eko-koyli tanimlamaktan c¢ok, eko-koyii
betimleyen ve niivesini olusturan karakteristigin
saptanmast ~ miimkiin  olacaktir. Standardize
edilemeyen bu yapilar i¢in daha genis ¢ercevede ve
daha esnek bir tanmimlamanin bu sekilde elde
edilebilecegi diisiiniilmektedir. Bu amagla eko-koy
konulu 6ncii ve konu alanina yon veren ¢alismalar
incelenerek, eko-koyii tamimlamada kullanilan
terimler ve kavramlarin kullamim sikliklar1 tespit
edilmistir (Cizelge 1). Diinyadaki basarilt girisimlerin

incelenmek {izere segilmesinin nedeni, siirdiiriilebilir

eko-kdy  yerlesimlerinin  nasil  olusturulacag

sorusunun cevabinin bulunma istegidir.

Elde edilen kavramsal wveri sayisallagtirilmis ve
degerlendirilmistir. Boylece eko-kdyii tanimlama
yaklasimlarindan yola ¢ikarak eko-koyii karakterize

eden unsurlar belirlenmeye ¢aligilmstir.

Ulasilan bulgulara gore, 16. Yiizyildan giiniimiize 24
farkli kavramin eko-kdyii tanimlamada kullanildigi
tespit edilmistir. More, Godin Fourier, Owen ve
Howard’in itopyalarinda, yeni yagsam tarzi gelistirme,
komiin yasam perspektifi sunacak yerlesimler
onermek ve kentsel problemlerin ¢6ziimiine iliskin
kavramlarin tanimlamada yer aldigi goriilmektedir.
Utopyalarin ele aldigi kavramlara agirlikli olarak
kentsel problemlerin toplumsal, ekonomik ve gevresel
yoniiyle ¢oziimii, kendi kendine yetebilen bir toplum
Onerisiyle gelistirilmis bir tarim toplumu olma arzusu

ve ideal konut mimarisine sahip unsurlarin tanima

dahil edildigi goriilmektedir.
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Cizelge 1. Tamimlama yaklagimlarinda kullanilan kavramlar ve literatiir bilgisi (16-21.yy)

(1500)
(1800)
(1815)
(1820)
(1900)
\Wrigt
(1923)
Doxiadis
(1967)
Harvey
Senneth
(2002)
Petrin
Gilman
Christian
(2006)
Barton

X|Godin

Yasam
Tarz1
Diistince
Sistemi
Yonetim
Sekli
Ortak X X X X X X X
Harmoni
yaratmak
Esit X X X X X X X
Yasam
Bigimi

x| X|More
x| X|Fourier
x| Xlowen
x| X|Howard

X

[Yeni yasam Tarzi

Gelistirme

19. YUZYIL ONCESI

Komiin
Yasam

Toplumsal

Ekonomik

19.YY
Kentsel
Cozim

Cevresel X X X X X
Sinirlar: X X X X X
belli,
izole
edilmis
Kendine X X X X X X X X X
Yeten
toplum
Tarim X X X X
Toplumu
ideal X X X X X
konut
Mimarisi
Sosyal X | X
Alanlarda

Ekonomik X X
Alanlarda

20. YUZYIL
[Yerlesim onerme

Ekolojik X X
Sistemde
Endiistri X
Sonrasi
Tarim X
sonrast

[Biitiinciil sistem

Olusturmak

Eko-koy
lyorumu

Planlama X
(vaziyet
plani)
Sosyal X
Yapinin
Striktiiri
Amag- X X
vizyon
Sorunlari X X X
tanima
¢Ozme
Yerelligin X X
Onemi
Yeni X X
Diisilince
Gelistirme
Koordine X X
Programli

21. YUZYIL

Striiktiirel yap1

Ortak vizyon olusturulmasi

KAVRAMIN  SIKLIK 6 8 11 10 8 6 3 3 3 4 | 10 7 4
DEGERLERI
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20. yiizy1l ¢caligmalarinda agirlikli olarak eko-kodylerin
biitiinciil sistem olusturmasit gerektigine deginilmistir.
Eko-kdylerin ve siirdiiriilebilir yerlesimlerin nasil
olusturulmasi gerektigini belirlemek i¢in, 6ncelikle, bu
yerlesmelerin karst karsiya kaldigi sorunlarm ve
zorluklarin belirlenmesi gerektigine vurgu yapilmistir.
Sosyal, ekonomik ve ekolojik sorunlari bir arada
yorumlama ve sorunlara ¢dziim bulma cabasi, benzer
sekilde eko-kdy iizerine yapilan ¢aligmalarda siklikla
ele alinmaktadir. Geleneksel koylerin yasam tarzini
benimsemenin ve geleneksel bilgileri uygulamaya geri
donmenin ideal bir eko-kdy olusturmak igin yeterli
olmadigi, bu nedenle, geleneksel bilgilerin, yeni
teknolojik gelisimler dahilinde yorumlanmasi gerektigi

belirtilmektedir.

21. yiizyll calismalarinda ise, arastirmacilar eko-
koylerin en 6nemli sorunlarindan birinin “striiktiirel

karmasa” kavramiyla acgiklamakta ve striiktiirel

karmasa kavramimin neden oldugu sorunlari,

girisimcilerin agik bir sekilde siiregleri belirlememesi

veya Onemli kararlar alirken belirli bir yol izlememesi

olarak tamimlamaktadir. Striikktiirel karmasa, eko-
koylerin  striiktiirel ~ yapisinin  neden  oldugu
kararsizliklardan ~ veya  yanlis  uygulamalardan
kaynaklanmaktadir. Bu nedenle, niyet komiinii

olugturmadan 6nce belirli bir topluluk amac1 ve vizyon
belirlemenin, olusumun en 6nemli adimlarindan biri
oldugu vurgulanmaktadir. Eko-kdy yerlesimlerinin
amaglar1 arasinda olan siirdiiriilebilirligin, kendi
kendine yetebilme 0Ozelliginin saglanabilmesi i¢in
ekolojik, ekonomik ve sosyal sorunlarin g¢oziilmesi
gerektigi de vurgulanmaktadir. Bir diger disiince ise,
eko-koyler planlanirken ve planlandiktan sonra,

iizerinde yasayacak kigilerin “yerellik” kavram
hakkinda bilgilendirilmesi gerektigidir. Bir yerin,
yoresel, kendine 6zgii fiziksel, ekonomik, ¢evresel ve
sosyo-kiiltiirel 6zellikleri, o yerin iizerinde planlanacak
bir yerlesime ¢ok sayida katki saglayacagi
ongoriilmektedir. Ozellikle eko-kdy girisimcilerinin,

yeni yerlesimleri kurarken ve planlarken g¢evredeki
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kisilerden, yakinindaki bolgelerden veya kdylerden
yoreye 0zgii bilgi toplamasi gerekmektedir. Bu sayede,
bolgeyle ve dogayla uyumlu yerlesimler tasarlanabilir.
Yerel bilgiler, daha once yore halki tarafindan
deneyimlenmis geleneksel bilgiler biitiiniidiir. Ornegin,
her yorenin kendine 6zgii bir yagam sekli, insaat, tarim,
hayvancilik teknigi vardir ve yerel bilgileri ve
geleneksel planlama tekniklerini yorumlayan bir
planlama yaklasiminin eko-kdyler tizerinde olumlu etki
yaratacagini savunmaktadirlar. Bu nedenle eko-
koylerin biitiinciil bir sistem i¢inde degerlendirilmesi

gerektigi savunulmaktadir.

Tanimlayici karakteristigin gelistirilebilmesi igin ise
tespit edilen 24 farkli kavramin isaret ettigi ortak
Ogelerin belirlenerek gruplanmasina gerek
duyulmustur. Eko-kdyii karakterize eden unsurlar
literatiir bilgisine dayanarak a¢iklanmaya galigilacaktir.
Eko-koylerin genel simiflandirmasi, Wheeler’in tiim
tanimlayict unsurlart igeren eko-kdy diisiinsel desen

calismalari ile dzetlenecektir.

Wheeler’in kentsel ve kirsal yerlesme deseninin
stirdiiriilebilir gelisme acgisindan degerlendirmeleri,
eko-koylerin mekansal-islevsel gelisme bicimleri ve
planlama-uygulama siireci yOniiyle tanimlanacaktir.
Eko-koy yerlesme desenleri, Wheeler’in (Wheeler,
1998) siirdiiriilebilirlikle ilgili ortaya koydugu 9 temel
calisma alaninda tariflenecektir. Wheeler’in (Wheeler,
1998) siirdiiriilebilirlikle ilgili ortaya koydugu genel
tespitleri ile eko-koy girisimlerinin siirdiiriilebilir
planlama modellerinin kirsal yerlesme desenine

uygunlugu ve uygulama basarisinin

degerlendirilmesine yardimet olacaktir (Tirk, 2000).

Kompakt, dengeli arazi kullanimi, lokasyon; Arazi,
insan yasamindaki gelismelerin sinirli kaynaklarindan

biri olarak tiiketilmekte, yeni yerlesim alanlari

birbirinden kopuk ve daginik bir sekilde yapilannus

dogal c¢evreye yayilmaktadir. Kirsal kesimdeki

yerleskelerde  biiylime  smurlarmin  belirlenerek

yayillmanin durdurulmasi yoniinde, yerlesim alanlarini
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nitelikten 6diin vermeden yogunlastirip olusturmaya
yonelik planlama girisimleri son doénemde destek
gormektedir. Bu tutum “kentsel yogunlastirma” veya
“kompakt kent” kavramlarini giindeme getirmektedir
(Ozturan, 2010). Kompakt kentler mekanda yayilmanin
azaltilmast  yoluyla siirdiiriilebilir  bir mekén
kullanimina izin verirler. Arazi kullanim talepleri
mevcut yerlesim alanlarinin igindeki potansiyellere
yonlendirilerek ve verimli bir planlama dahilinde
kullanilarak siirdiiriilebilir gelisme siireci i¢indeki
biiyiime ve ihtiyaglarin karsilanabilir olmasina olanak

tanirlar.

Merkezilik kompakt planlamanin temel bilesenidir.

Ortak kullanimlarin varlig: gibi belli islevsellikler, belli

bir merkezilesme ve odaklagmayi da beraberinde getirir.

Merkezilik derecesi arttikca yerlesimin kompakt bir
forma sahip olmasinin da 6nii agilmis olur. Yekparelik
(Biitiinliik) ise; kompakt planlamanin diger bilesenidir.
Kentsel derisikligin siirekli olmasi, yerlesimi olusturan
elemanlarin siki ve siireklilik sunan bir arada olma
durumuna baglidir. Kompakt planlama ile eko-kdyle
kirsal yerlesimler olarak korunmali, rekreasyon ve
gelisgme alanlarinda asirt biiyiime denetim altina

almmalidir (Caliskan, 2004, s. 34-36).

Eko-kdylerin tercihinde lokasyon degerinin, yore
kiiltiriiniin etkisi ve kullanici topluluklarin yasantiy1
deneyimleme arzusuna paralel olarak arttig
goriilmektedir. Bu dogrultuda yoresel yasam kiiltiiriinii
yansitan geleneksel yapilarin orijinal bigimi, islevi ve
mimari Ozellikleri topluluklar tarafindan yasantinin
deneyimlenmesi i¢in ideal bulunmaktadir. Bunun
sonucunda, her yorenin kendine has nitelikleriyle
bigimlenmis, farkli karakterde ¢ok cesitli eko-kdylere
rastlamak miimkiindiir. Farklilikta goriilen cesitlilik

eko-koylerin lokasyon degerini olumlu etkiler.

Arag kullaniminin azaltilmasi; insan sagligini tehdit
edecek her tiirlii kirlenme i¢in 6nlemler alarak yasam
stirdiirtilebilir

kalitesini yiikseltmek eko-kdylerin

olmasi igin mutlaka ¢6ziimlenmesi gereken unsurlar
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olmalidir.

Kompakt kent modelinin kent arazisi {zerindeki
konumlaniginda, yasam — ¢alisma- bos zaman alanlart
birbirlerinin i¢ine ge¢mistir (Yazar, 2006). Bu sayede,
mekanlar ve aktiviteler arasinda hareketlilik saglanir.
Bu yapilanmanin sonucu olarak kentli bireylerin yaya
olarak veya motorsuz araclarla olan hareketligi 6n
plana ¢ikmaktadir. Bu durumda kompakt kentlerde 6zel
araglarla ulagim en aza indirilerek, yaya ya da enerji
tiiketimi ekonomik olan araglar ile kent i¢i dolagim
saglanabilecektir. Hava kirliliginin 6nlenmesi, topluluk
iiyelerinin toplu tasima araglari ile getirilip i¢ dolasimin
bisiklet veya c¢evre kirliligi yaratmayan araglarla
yapilmast (akiilii arag, bisiklet, hayvan giicii) daha

temiz ve verimli kaynak kullanimi i¢in gereklidir.

Kaynaklarin akilci kullanimi, atiklarin  azaltilmast,
cevre kirliliginin 6nlenmesi; Eko-kdylerde enerji ve
dogal kaynak kullaniminda planli ve akiler kullanim
O6nemlidir.  Yenilenemeyen enerji kaynaklarimin
kullanimi minimuma indirilmeli, yenilenebilir enerji
kaynaklarindan ve atiklardan elde edilecek enerjilerden
yararlanma tercih edilmelidir. Yenilenemeyen enerji
kaynaklart kullanimdan sonra kirletici atik olarak
dogaya birakilmamali, belirli merkezlerde imhasi
gerceklestirilmeli veya geri doniisiime yonelik projeler
gelistirilmelidir. Atik yonetiminin ekolojik planlama
ilkeleri cercevesinde planlanmasi yerel ydnetimin
oncelikleri arasinda yer almalidir. Su kaynaklar

yapilagsmalardan zarar gormemeli ve kirletilmemelidir.

Dogal sistemlerin restorasyonu; Eko-koyiin i¢inde yer
aldig1 yakin gevreye ait nitelikler, dogal yapisindaki
topografik ozelliklerden kaynaklanan yesil alanlar,
vadiler, kanallar, dereler, magaralar, yesil koridorlar,

actk alanlar gibi olusumlar ¢ekim merkezleri

olusturmaktadir. Bu  0Ozellikler kirsaldan  kent

merkezine dek 6zellikli her lokasyonda bulunabilir. Bu
olusumlar yiiriiylis parkurlar: ile desteklenmeli, eko
koye kazandirilmalidir. Kullanimdan kaynaklanan

bozulmalar  yeniden  yapilandirilmali,  yasama
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kazandirilmalidir. Ekolojik restorasyonlar uzmanlarca

gerceklestirilmelidir.

Iyi konut ve yasam gevresi; Eko-kéy kapsaminda yapili
gevre olusturulurken imkan dahilinde eski doku
smirlart igerisinde g¢evreye, mevcut dokuya uyumlu,
yerel malzeme kullaniminin esas alindigi, dogal
cevreye saygill, geleneksel komsuluk iliskilerinin
stirekliligi, eko-kdy yerlesimin mevcut dokuya deger
kattigt bir yapilasmanin olusturulmasi 6n planda

tutulmalidir.

Eko-koylerde geleneksel kdy yagaminin yerel tasarim
ilkeleri gozetilmeli, ¢ok boyutlu insan ihtiyaglarini

karsilayacak olan koy evleri ve konaklar ile

sirdirilebilir eko turizm tesisleri elde edilebilmektedir.

Mevcut kirsal yerleskede merkezi konumda olan ev,
konak ve benzeri yapilarin restore edilerek turizm
islevleri ile kullanilmas1 ve yasanabilir kirsal ¢ekim
merkezleri yaratilmasi amaglanmalidir. Eko koydeki
rekreasyon ve gelisme alanlarinda asirt biiyimeyi
denetim altina almak ve ydrenin peyzaj degerini ortaya

¢ikarmak amaglanmalidir.

Saglikli sosyal ekoloji; kirsal niifusun eko-kdy
bolgelerindeki yasamina ve sagligma iligkin sorunlari
¢ozmek siirdiiriilebilir gelismenin énemli bir adimin
tegkil etmektedir. Sosyal yapi, yogunluk ve karisik
kullanim kavramlari; kiiltiirel gelisme — birlesme ve
cesitlilik kavramlartyla bir arada ele alimir (Denpaiboon
and Kanegae, 2006). Bu ayni zamanda kente adaleti
saglar, ¢iinkii firsatlar herkes igin erisilebilir bir

niteliktedir.

Siirdiiriilebilir ekonomi; toplum saghigini, eko turizmi
ve dogal sistemleri koruma ve iyilestirmeye yonelik
ekonomiler gelistirebilmek, siirdiiriilebilirligin  en
zorland1g1, uzun vadeli kullanim ve yatirim gerektiren

alanlardan biridir.

Gelecek nesillerin de kaynaklardan yararlanmasim
saglayacak kosullart olusturmak, politikalar {iretmek,
topluluklara sosyal esitlik saglamak, devletin ve yerel

idarelerin asli gorevleri arasinda olmalidir. Sosyal
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esitsizlikten kaynaklanan, dar gelirlilere de yasam
cevrelerinde is olanaklar1 saglamak, eko-koylerde
sirdiiriilebilir ~ ekonomik  planlamanin  esasim
olusturmalidir. Sosyal siirdiiriilebilirlik ise farkli sosyal
gruplarin bir arada bulunmasi yoluyla saglanabilir,
boylece gelir, statli ya da etnisite temelli diisiik diizey
mekansal yahitilmighgin kismen de olsa Oniine

gecilebilir.

Halk katilimi ile; karar mekanizmalarinda halkin s6z
sahibi olabilecegi diizenlemelerin yapilmasi, eko-kdy
festivalleriyle koy halkinin irettigi {iriinlerin satis1 ve
gelen misafirlerle temasmin saglanmasi, eko-kdy
kimliginin ve fonksiyonunun devamliligi i¢in periyodik

calismalarin yapilmasi saglanabilir.

Yerel kiltir ve toplumsal degerlerin korunmast;
periyodik olarak kiiltiir cesitliliginin ve toplumsal

degerlerin sergilenmesine olanak saglayabilir.
Sonug

Kirsal kesim turizminin bir uygulama alani olan eko-
koyler toplumsal yapmin degismesi ile birlikte,

geleneksel koy hayatini yasama katmak isteyen

topluluklarin sosyallesme beklentisinin
farklilagmasiyla, ozellikle son yilarda gelisim
gostermistir.

Ik 6rneklerinin Avrupa’da goriildiigii eko-kdyler her

biri birer ¢ekirdek koOy olarak tanimlanmaya
baslanmigtir. Cevre sorunlari, siirdiiriilebilir gelisme ve
cevresel siirdiiriilebilirlik gibi kavramlar ile birlikte ele
alinan eko-koylerin sosyal igerigi ile biitiinlesen mimari
karakteri, standart diizenlemelere karsi ortaya ¢ikisinin

en dnemli gostergesi olarak dikkate alinabilir.

Eko-koyler sosyallesme deneyimlerinin kazaniminda
cok fazla c¢esitlilige ve degiskene, biiylikliige ve
kapasiteye, kendine 6zgii mimari tarzi ile lokasyon
degerine sahiptir. Tiim bunlarin bir sonucu olarak eko-
koylerin genel gecer bir tanimimi yapmanin olanakl
olmadig1 goriilmektedir. Ote yandan standart olana

kars1 gelisen bir olgunun standart bir tanimla ifade
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edilmesinin dogal olarak beklenemeyecegi
diigiiniilmektedir. Ancak arastirmada ulasilan nokta;
eko-koylerin kiigiik, farklilik arayan topluluklara 6zel
hizmetler sunan, dogal hayatin devaminda, geleneksel
kiiltiirin yasatilmasi ile ilgili olarak ¢evre ve kiiltiirel
degerlerin 6nem kazandigi, sosyal deneyime dayali
aktivitelere ve Ozel tasarim yaklasimlarina sahip

iiniteler oldugudur.

Calisma mevcut tanimlama yaklagimlarini irdeleyerek
eko-koye Ozgii tanimlama kriterlerini gelistirmeye
calismistir. Eko-kOyii tanimlamada kullanilan 8 farkli
kavram igeriklerine gore gruplanarak, koy yerlesik
alanin1 “eko-kOy” yapan karakteristik unsurlar tespit
edilmistir. Sonug¢ olarak; yeni yasam tarzi gelistirme,
komiin yasam perspektifi, kentsel problemlerin ¢éziimii,
yerlesim 6nermek, biitiinciil sistem olusturulmasi, eko-
kdy olugumun yorumu, striiktiirel yapi, ortak vizyon
olusturulmasi olmak tizere sekiz kriter elde edilmistir.
Belirlenen kriterlerin, kesin bir tanimlama yapmak
yerine genis alt agilimlariyla, eko-kdy kavrami igin
betimleyici  gergevenin  ¢izilmesini  sagladigi
sOylenebilir. Siirdiiriilebilir eko-kdy yaklagimlari ile
elde edilen genel tespitlerin eko-kdy girisimlerinin
stirdiiriilebilir planlama modellerinin kirsal yerlesme

desenine uygunlugunun ve uygulama bagarisinin

degerlendirilmesine yardimci olacagi beklenmektedir.

Bu galigma ile eko-kéyler konusunda arastirma yapan

arastirmacilarin, gelistirdikleri tanimlayict
yaklagimlarin, tilkemizde yakin gelecekteki sayisinin
artacagt umut edilen eko-koy girisimleri icin bir

cergeve olusturacagi diisliniilmektedir.
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AMASYA'’S URBANIZATION PROBLEMS

Yasar Bahri ERGEN "

Siirt Universitesi Miihendislik-Mimarlik Fakiiltesi Mimarlik Boliimii, Siirt / Tiirkiye

Abstract: Human settlement in Amasya is known to date back to ancient times. Historical sources and archaeological
excavations reveal a history of 7,500 to 10,000 years. Various tribes, states or humans have settled in this region in known
history. Amasya was first chosen as a place of settlement for protection purposes, and then for its importance in protecting a
trade route. It developed with the cultures of the communities that ruled the region until the Ottoman period. During the
Ottoman period, Amasya was called the City of Princes. These characteristics have been reflected on its residents, its culture,
its social life and on the physical structure of the city with its monumental structures and civil architecture examples.
Technological developments and urbanization increased after the Ottoman period, despite its being a restricted settlement
area. However, the linear urban settlement that has existed in the city until today has generated a problem with its structure
and population. Balanced living environments should be created using today’s technology as a requirement of urbanization. If
the urban area remains stable while the population continues to increase, this indicates a problem of urbanization. This article
is intended to solve this problem of urbanization. The solution to the urbanization problems of Amasya, which degrade its
historical urban characteristics and constitute the source of an unhealthy living environment, enables the protection of its
historical and touristic characteristics. To solve these problems, healthy urbanization standards should immediately be
established for the restricted settlement area of the city, and the city should be decentralized with an urbanization model after
getting the population to the appropriate size for its capacity.

Keywords: Urbanization, Planning Problems, Urban Development, Vertical Promotion, Urban Space

AMASYA’NIN KENTLESME PROBLEMLERI

Ozet: Amasya ilinin insan yerlesmelerine yonelik baslangicinin ¢ok eski oldugu bilinmektedir, ancak tarihi kaynaklar ve
arkeolojik kazilarla elde edilen bilgiler 1s1ginda 7500-10000 y1l gibi bir ge¢misten s6z edilebilmektedir. Bilinen tarihi stireg
icinde bir¢ok kavim, devlet veya insan yerlesmelerinin bu ildeki cografyada yer aldigi bilinmektedir. Baslangigtan giiniimiize
gelirken bir korunma amaglh yerlesim olarak seg¢ilmis olan Amasya, daha sonra ticari amagli gilizergdhin korunmasindaki
6nemi dolayisiyla hiikiimranlik siirdiiren toplumlarin kiiltiirleriyle Osmanli donemine kadar bir gelisme siireci yasamustir.
Daha sonra korunma amaglt bir konumu olan Amasya Osmanli doneminde Sehzadeler sehri olarak yerini almistir. Bu
ozellikler insan yapisi, kiiltiirti, sosyal yasami vb. 6zelliklerine yansidigi gibi fiziki mekana da, gerek anitsal yapilariyla ve
gerekse sivil mimari 6rnekleriyle yansimistir. Bu yansima Osmanli donemi sonrasinda, teknoloji gelisimi ve kentlesme kisith
bir yerlesim alanina ragmen artmis olup lineer bir kent yerlesimi bu giine kadar mevcut alanda yap1 ve insan stoku ile sorun
yaratilmstir. Giintimiiz teknolojisiyle kentlesmenin geregi dengeli yagam alanlarmin olusturulmasi gerekmektedir. Kentsel
alan sabit kalip niifus artis1 devam ediyorsa bu kentlesmede sorun var demektir. Bu makalede kentlesme ile birlikte olugan
sorunlarin ¢6ziimii amaglanmustir. Yukarida 6zetlenen Amasya’nin kentlesme sorunundaki bu yasanan olusum, siirecin tarihi
kent &zelligini yok eden ve Insanin yasamindaki sagliksiz ortamin kaynagmni teskil eden sorunlarm g¢dziimlenmesi
Amasya’nin tarihi turistik 6zelliklerinin de korunmasi anlamini igcermektedir. Bunun i¢in acilen kentin smirli yerlesim
alanindaki saglikli kentlesme standartlarinin olusturulmasi ve niifusun kapasiteye uygun hale getirilip bir kentlesme modeli

ile kent desantrilize edilmelidir.

Anahtar Kelimeler: Kentlesme, Planlama Sorunlari, Kentsel gelisme, Dikey Yiikselme, Kentsel Gelisme
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Introduction

The history of Amasya started about 7,500 years ago.
The first settlement dates back to 5,500 to 3,000 BCE
(AMASYA VALILIGI, 2007). The city has the traces
of fifteen civilizations, including: the Hittite Empire,
the Phrygian Kingdom, the Cimmerian Empire, the
Scythian Kingdom, Lydia, the Persian Empire, the
Hellenistic Civilization, Pontus Empire, the Roman
Empire, the Byzantine Empire, the Danishmends, the
Seljuk Empire, the llkhanid Empire, the Ottoman
Empire and today, the Republic of Turkey. Its old
name was Harsena (YANIK, 2014). Archaeological
excavations have revealed that the history of Amasya
dates back to 5,500 BCE. In 1402, Timur’s victory in
the Battle of Ankara disrupted the unity of the
Ottoman Empire and turned the turmoil in the Empire
into a struggle between princes. Celebi Mehmet, the
Governor of Amasya, brought the situation under
control and ensured the unity of Ottoman Empire for
the second time. Amasya made a name for itself as the
City of Princes due to the interest of Ottoman sultans
and princes in it (Anonoymous, 2013). Amasya also
had an important place in the establishment of the
Republic of Turkey, and establishment of the Faculty
of Architecture in Amasya is of great importance due

to its historical background

This distinguished Anatolian city met the selection

criteria for settlement due to its geographical
characteristics and climatic conditions, which made
the city and its immediate environment a laboratory
Lying

Yesilirmak Valley, Amasya sets an example for linear

for the Faculty of Architecture. in the
urban settlement models. Amasya is known to be a
cradle of civilizations and to have important buildings
and architecturally significant urban structures that

remained from them.
Material and Method

The problem of analysis consists of over capacity of

structuring, population density and border of

geographical structure of urban settlement of Amasya
city. The direction of the aims of this work, it tried to
determine negative effect over capacity of structuring
and population growth on the infrastructure in the
framework of historical development process of

Amasya.

Because of the geographical structure of Amasya
urban area, it occurs thresholds with Yesilirmak and
rock on the both sides formed. According to these
constraints, sample of a linear settlement draws a
framework of Amasya’s urbanization model. The
relationship between population and residential and
agricultural areas for the Amasya urban area has been
determined. In the framework of this context, it tried
to determine the infrastructure ratios and the negative
effects of population growth on the infrastructure. The
solution framework of these problems included the
findings of the urban planning development and

problems.

First of all, this article gives place to field and
problem relation. The problems and findings within
planning process are explained on development of
restricted area. Finally, findings were evaluated with

conclusion and discussion section.
Population Structure in The Urbanization Process

The population of Amasya was determined to be
323,079 according to the address-based census in
2011 (TUIK, ADNSK,2011). The

between the central district and Amasya Municipality

relationships

due to the administration of this population requires
the municipality to plan for urbanization and provide

Services.

The urban area of Amasya is 90,665 km? (TUIK,
ADNSK,2011). The population of Amasya’s central
district was 74,393 in 2000 and about 80,000 in 2008-
2009. Taking into consideration that the population
increase has been mainly natural and the service sector
has increased today, the population has increased by

20,000 in ten years. Considering the role of the
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university, a part of the service sector that has existed
in the city with a limited number of students until
today, it is thought-provoking that the problems of the
city have come to the point that they cannot be

resolved.

The university became a part of the city in 2012 with a
limited number of departments and students in three
faculties. There are plans for the 9 departments of the
university (6 departments in the Faculty of Science
and Literature, 2 departments in the Faculty of
Technology, and 1 department in the Faculty of
Architecture) to increase to 16 departments, bringing
the university to its full capacity. This will lead to a
new problem due to an estimated 15,000 students
without any development in the university: 30 new
students admitted to each of the 16 departments per
year, yielding approximately 500 students per year
and 2,000 students at the end of four years, which can
increase to approximately 3,000 with the delayed
graduations of some students. With the 500 academic
least 150

increase by

and administrative personnel and at

additional people, this number will
approximately 650 people, which indicates a future
intervention in the social and technical infrastructure
as well as the functions of the city. According to the
address-based census, the population of the central
district of Amasya increased by 91,874 people in 2012
(5), by 96,220 people in 2013 and by 98,935 people in
2014 (ANONYMOUS, 2016b). When the town
municipalities were included in the borders of the city
or district municipalities since their population was
under the legal population as per the new legislative
regulation after the local administration elections
conducted on March 30, 2014), the population of the
central district of Amasya increased to 105,673
(ANONYMOUS, 2016a). However, this population is
estimated to increase to 150,000 or higher after 4
years even if no investment and development occurs
in Amasya. This population was found to be 12,824 in

the general census in 1927. It decreased to 11,981 in
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the general census in 1935. It increased to 13,635 in
the general census in 1940, then decreased again to
13,344 in the general census of 1945, and then
increased again to 14,470 in the general census in
1950. The urbanization process started after the
1950s in Turkey. The total population of Amasya
(with its districts and villages) was 163,669 in the
1950s(AMASYA VALILIGI, 2016), and since this
population was living in both rural and urban areas,
Amasya’ s agricultural and settlement areas showed
the characteristics of rural areas. The population of the
central district was 36,646 in 1970 increased to 57,288
in 1990. The population growth was affected by
in education, industrial

government investments

facilities established by the private sector,
developments in road transportation and government
promotion of the tourism sector. The historical
structure of the city center was put under protection in
this period. New settlements were needed to meet the
requirements of the increasing population, and the
agricultural areas around the city were zoned for
construction with the development plan prepared in
1981 (Figure 1). Thus, Ahir Onii, Kirazlidere Baglari,
Bahceleri¢i Baglari, Filingir/Frenkler Baglart and
[ltekin Baglari, all covered with fruit trees, became
About

Land of Prime

settlements. two square kilometers of
“Agricultural
missused (EREN, 2014). Then, with the 2010 Zoning

Plan Revision, the wineyards in the region from the

Importance” were

Ankara-Sivas Highway, which provides a connection
between Tasova and Suluova, to the quarry that
constitutes the border of the Helvaci Neighborhood
were completely zoned for construction, and this

created an area of dense housing.

All land use within the borders of the central district
of Amasya was planned, and building density in this
area exceeded its capacity. The total area within the
administrative borders, covering the area between the
thresholds of quarry and the Ankara-Sivas highway as

well as the area out of these thresholds, was 5,701
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km2 before 2014 (AMASYA BELEDIYESI, 2010-

2014). Due to this planning and the characteristics of

its urban settlement, Amasya has a linear city structure.

The river bed and its immediate environment started
to be used to meet the requirements of the increasing
population with a new sense of urbanization after
1980. Today, the building density has increased by
60%, while the area has not increased. This means that
urbanization theories are misused. The increasing
population and building density in the central district
of Amasya causes infrastructure problems since the

area has not increased. This brings urban climate
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change due to insufficient green areas and the

destruction of open areas, insufficient social
infrastructure due to insufficient space and a deficient
technical infrastructure due to increases in population

and buildings.

Amasya is located in a restricted area due to its
location in the Yesilirmak Valley (Figure 1). The
population and building density is over 60% in the
area where settlement can be found within the
thresholds. This problem should be solved using the

satellite city model.
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Figure 1. Amasya Central Location Map, Source: Eren, 2014

Planning Based on Urban Development and Its

Problems

Two historical mistakes were made in the

development of Amasya’s urban settlement. The
central settlement of Amasya has developed linearly

along the Yesilirmak and has thresholds due to the

rocks on both sides. The settlement should be formed
considering the natural balance of the physical
environment; however, this requirement has been
neglected. The other mistake is that the city has lost
many of its characteristics due to technical and social

infrastructure problems caused by planning for
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housing for a population over the capacity despite the

settlement area being restricted and stable (Figure 2).

Amasya has been selected for settlement due to its

natural characteristics since ancient times. The

Yesilirmak River has provided two advantages:

1- The first settlement was in the protected region
where the Yaliboyu Houses and Tombs of the kings of
Pontus are located.

2- With Yesilrmak and the Amasya settlement
located at an altitude of 400 meters and the rocks on
both sides at an altitude of 1,200 meters, the
Yesilirmak Valley provides a healthy living space

covered with green areas.

These characteristics may be why Amasya was
selected for settlement and for training princes during
the Ottoman period. These two characteristics were
protected from the beginning of urbanization in
Turkey until the 1980s; however, they were lost due to

rapid urbanization and faulty planning after 1980.

Today, natural protection is not required for the
physical area. However, a healthy living area is
needed, and zoning planning is a tool developed for
the public weal in order to create healthy living areas.
However, the requirement of bringing limitations to
the planning standards for a healthy living area due to
the fixed land thresholds in Amasya’s city center was
neglected during urban planning. As we know, the two
most important data in zoning plans are population
and settlement area, which should be used in a
balanced manner during planning. This requirement
can be clearly seen from the following standards for
the percentages of functional area use in settlement

planning:
¢ housing zone, 40%
e transportation and parking areas, 20% to 25%
o areas for trade, 4% to 6%

e green and sports areas, 10%
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e areas for education, 5%

e areas for health, 2%

e industrial and crafts areas, 10%
e unnecessary area loss, 2%

When the Amasya Zoning Plan is analyzed according
to these values, it can be clearly seen that a planning
and development has been predicted disregarding
these rates. Ergen also found in 2016 that green areas
are insufficient or absent in some neighborhoods of
Amasya (ERGEN, 2016). Considering the very low
rate of transportation and parking areas and almost no
green areas planned in Amasya urban settlement area,
it is accurate to conclude that healthy life is not being

ensured in the city.

Since Amasya has urbanization problems due to its
population and building density and has lost its
historical settlement characteristics, the population
and building density should immediately be addressed
and balanced in this area restricted by thresholds using
a zoning plan revision. This should be carried out
scientifically. The historical identity of the city should
be revealed while it is rearranged in line with the

standards.

This should be

transformation and urban design projects, and the aim

work designed with urban
should be the solution of these urbanization problems.
The linear development of Amasya should start from
the highway that provides access to Suluova and
Tasova continue towards the exit from Amasya to

Tokat.
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Figure 2. Amasya Zoning Plan (2012), Source:
Amasya Municipality

Problems and Discussion

According to this explanation, Amasya has a
threshold-based urbanization. Inability to generate the
social and technique infrastructure required for thg,
healthy life of the population that is included in the
area-population relationship, the main theory of
planning, poses a problem because of the Iimitations>
that land cannot be created, the population cannot be
spread to the settlement due to the rocks on both sides
of the river, and vertical uprising in terms of
construction cannot meet the requirements of sociaP
If this situation is
the

population, stress emerges in the field of health, anci>

and technical infrastructure.

neglected, the city becomes unusable for
more importantly, microclimate environments arise in

the city and damage human health.

Its most significant effect will be the density og
vehicular traffic and the insufficient capacity of roads.
The problems that have been and will be created by
the housing and functional area use of the population,

. S >
and especially the fact that university is spread out in

the city instead of being located on a campus, are:

a) the negative effects of building density on the

Y.B. Ergen / Trakya University Journal of Engineering Sciences, 18(2): 113-119, 2017

microclimate of the city due to excessively tall

buildings,
b) insufficiency misuse of urban areas,

c) inability to widen the roads according to the vehicle

capacities,
d) inability to meet the need for parking in the city,

and

e) danger for the historic and touristic areas of

Amasya, which are being degraded.

These are the most urgent problems. They indicate the
the

transportation master plan and to solve the problems

need to review city’s master plan and

in the long-term.
Conclusion

In conclusion, giving priority to reducing building
density by a zoning plan revision in Amasya urban

settlement;

The standard of 10 m? green area per person should

immediately be increased.

The expressway that passes through the city should be
connected with a tunnel starting from the Intercity
Terminal in Bogazkdy and ending at the Mecitozii-

Tokat Highway intersection.

The use of the Merzifon-Amasya-Turhal connection
of rail system should be encouraged with an improved

rail line.

The development of the city should immediately be
planned and put into practice using a planning system

appropriate for the satellite city model.

The transportation and parking problems should be
solved by developing a master plan for transportation

in the city.

The city should be planned based on tourism and

urban renewal practices should be immediately

implemented.
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EXPERIMENTAL AND COMPUTATIONAL RESEARCH ON THE
FIRE BEHAVIOR OF RESTRAINED REINFORCED CONCRETE
COLUMNS - PART 11
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Abstract: In the eighties, the work was particularly focused in SFB (Sonder Forschungs Bereich: A special fire research
activity for structural elements in Braunschweig Technical University, 1971-1986) on the development of a universal
material model for normal concretes for fire case. Through a comprehensive mathematical description of the rheological
phenomena at elevated temperatures, the relaxation behavior of restrained columns could be successfully predicted. It aimed
at clarifying the difference, which took place between the lateral deformation behavior as well as restraint forces of
calculated and measured reinforced concrete columns (RFC) under fire conditions. Such a material model was developed, in
fact, through close cooperation of sub-projects A and B3 of SFB.

Naturally, the use of such material model requires an immense computational treatment. Theoretical studies have shown,
however, that this is worthwhile, because only by this process the fire behavior of structural concrete elements can be taken
into account satisfactorily. It should be stressed here that a material model can gain confidence only if it has been tested
successfully under different boundary conditions. In particular, the model must apply for the assessment of the fire behavior
of structural elements in large scale.

In this regard, relaxation tests on reinforced concrete columns under different boundary conditions have been carried out in
the special furnace of SFB. The heating of the reinforced concrete columns have been made with respect to 1SO834 Fire as

well as to a simulated fire condition. The following paragraphs describe the tests and also their theoretical investigation.

Keywords: Structural fire safety, reinforced concrete columns, fire resistance, relaxation, fire behavior

RECHERCHE EXPERIMENTALE ET COMPUTATIONNELLE SUR LE COMPORTEMENT DES
COLONNES EN BETON ARME RESTREINTES SOUMIS AU FEU — PART Il

Résumé: Dans les années quatre-vingt le travail en SFB (Sonder Forschungs Bereich: Une activité spéciale de recherche sur
le feu pour les éléments structurels de 1'Université Technique de Braunschweig, 1971 a 1986) a été particuliérement axée sur
le développement d'un modéle de matériau universel pour le béton normaux en cas d'incendie. Il visait a la clarification de la
différence, qui a eu lieu dans la mesure et le comportement de la latérale déformation calculée de colonnes en béton restreint
sous l'action du feu. Grace a une description mathématique globale des phénomeénes rhéologiques a des températures élevées,
l'estimation de la réponse de relaxation de colonnes restreints pu étre estimée avec succeés. Un tel modele matériau a été
développé, en fait, par une coopération étroite des sous-projets A et B 3 de SFB.

Naturellement, I'utilisation d'un tel modéle de matériau nécessite un énorme traitement de calcul. Les études théoriques ont
montré, cependant, que cela vaut un tel colt. Parce que par ce procédé comportement au feu d'éléments structuraux en béton
étre estimé satisfaisante. Il convient de souligner ici que d'un modele de matériau peut gagner la confiance que si elle a été
testé avec succes sous différentes conditions aux limites. En particulier, le modeéle doit appliquer pour 1'évaluation du
comportement au feu des éléments structuraux en formats pratiques.

A cet égard essais de relaxation sur des colonnes en béton armé sous différentes conditions aux limites ont été réalisées dans
le four spécial de SFB. Le chauffage des colonnes en béton armé ont été apportées par rapport a la norme ISO834-le Feu
ainsi que d'une condition de feu simulé. Les paragraphes suivants décrivent les essais ainsi que leur traitement numérique.

Mots clés: Structural sécurité en cas d’incendie, colonnes en béton armé, résistance et comportement au feu, relaxation
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1. Introduction

In SFB, 1971-1986 (see references) of the Technical
University of Braunschweig fundamental research
were carried out in the eighties, to clarify the
discrepancy, which occurred in the measured and the
calculated lateral deformation behavior of restrained
(RFC) under fire exposure (see Figure. 4.1). The work
was particularly focused on the development of a
universal material model for normal concrete.
Through a comprehensive mathematical description of
the rheological phenomena at elevated temperatures,
the relaxation behavior of restrained columns could be
successfully predicted. Such a material model was
developed, in fact, through close cooperation of
subprojects A and B3 of SFB (Haksever, A., 1984-
1986, Mathematische Modellierung.,

Schneider, U., 1982, Klingsch, W, 1975., Diss).

part | and

Naturally, the use of such material model requires a
complicated and enormous computational treatment.
The computational studies have shown, however, that
such a research is worthwhile, because only by this
process fire behavior of restrained structural concrete
elements can be predicted satisfactorily. It should be
stressed here that a material model can gain
confidence only if it has been tested successfully
under different boundary conditions (see Anderberg,
Y., 1976) In particular, the model must apply for the
assessment of the fire behavior of structural elements
in large scale (see dimensions of specimens in
paragraph 4). In the literature, various material models
for concretes can be found. In many cases, however,
the verification of such models lacks for the case of
fire, especially when a restraint is present for large
scale structural elements caused by the entire structure

interaction.

In this regard, relaxation tests on (RFC) under
different boundary conditions have been carried out in
the special furnace of SFB. The heating of the

reinforced concrete columns have been made with

A. Haksever / Trakya University Journal of Engineering Sciences, 18(2): 121-136, 2017

respect to 1SO834 Fire as well as to a simulated fire
exposure. The following paragraphs describe the tests

and also their theoretical treatment.
1.1. Literature review

Concerning literature, it is rare to find fire test results
on the structural columns under restraining conditions
especially for (RFC). These tests are conducted main-
ly for steel columns and a restraint is simulated lon-

gitudinally as well as rotationally.

Truong-Thang Nguyen, Kang Hai Tan, 2014, analyze
thermal-induced restraint forces in (RFC) subjected to
eccentric loads. Analytical and numerical analyses are
conducted in this paper to investigate the additional
axial forces induced in eccentrically-loaded (RFC)
that are restrained from thermal elongation in concrete
framed structures when a fire occurs. A simplified
analytical model to directly determine these so-called
thermal-induced restraint forces is proposed based on
the concepts of equivalent distributed temperature as
well as eccentricity and temperature-dependent reduc-

tion factor of axial stiffness.

Kang-Hai Tan, Truong-Thang Nguyen, 2013, investi-
gate structural behaviors of (RFC) subjected to
uniaxial bending and restraint at elevated temperatures.
A total of six specimens were tested to failure to
investigate the effects of uniaxial bending, axial
restraint, and initial load level on the structural
behaviors of (RFC) at elevated temperatures. Tem-
perature-dependent axial deformations, lateral defor-
mations, thermal-induced restraint forces, failure
modes, and failure times of the test specimens are
compared with those obtained from numerical anal-
yses using SAFIR program. It is experimentally
shown that the lateral deformation at elevated tem-
peratures is adversely affected by uniaxial eccentricity
and initial load level. A simplified analytical model to
directly determine these so-called thermal-induced
restraint forces is proposed based on the concepts of

equivalent distributed temperature as well as eccen-
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tricity and temperature-dependent reduction factor of

axial stiffness.

P. Bamonte, F. Lo Monte, 2015, present in their paper
the performance of EN 1.4003 ferritin stainless steel
hollow columns (ENV 1992 1-2) when exposed to fire
loading. Tubular thin-walled members were consid-
ered in this study because structural applications of
ferritin stainless steels generally incorporate such
profiles. Fire loading was applied under a constant
concentrically compressive load. Identical column

tests at room temperature are also reported.

Antonio José P. Moura Correia, Jodo Paulo C.
Rodrigues, 2012, investigate the behavior of steel
columns subjected to fire depending on their interac-
tion with the surrounding building structure. To im-
prove knowledge of the phenomenon a great many fire
resistance tests have been carried out on steel columns
with The

showed that increasing the stiffness of the surrounding

restrained thermal elongation. results
structure may not lead to a reduction of the column's
critical temperature. This is because, associated with
an increase of the axial stiffness is an increase of the
rotational stiffness, which has an opposite effect to the

first one.

I. Cabrita Neves, J.C. Valente, J.P. Correia Rodrigues,
2002, make a proposal, based on the results of a series
of tests and calculations, with the aim of being used as
a simple method to correct the value of the critical
temperature of steel columns free to elongate, in order
to take into account the restraint effect of the structure
to which they belong in a practical situation. A simple

model is presented and used in a qualitative analysis.

David Lange, Johan Sjostrom, 2014, describe in their
paper the effect of thermal exposure varying in both
the horizontal and vertical axes to columns by means
of including this thermal boundary in a solution of
classical Euler beam theory. The resulting solution
allows for a variation in the stiffness of the rotational

restraint at both ends of the column and a non-uniform
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temperature exposure through the column’s section

and along its height.
1.2. Comments about the given references

Some cited references might be too old in this paper
(especially from SFB). Although some researchers are
doing some similar works just now, it is intended to
demonstrate that the SFB had been aware even in
eighties about the problematic of restraint columns
and developing restraint forces during the fire as well
as prediction of these forces and deformations. How-
ever, test and computational research results have not
been published up to now because a constitutional
material model was missing and it was a forth going

main research activity of the author.

It must be pointed out here that research in SFB is
mainly focused on the verification of the material laws
in case of restraint of (RFC) and aimed at especially a
systematical investigation as large scale specimens in
1:1 practical dimensions. SFB furnace was con-
structed mainly for this purpose. In this concern by
holding the (RFC) in vertical condition it is held a
uniformly heating of the test specimen and conformity
with the practical conditions in the furnace (see Figure
3.2).

2. Calculation Method

A three dimensional explicit-discretization method is
used for the computational treatment of (RFC) for fire
case. That means the temperature distribution is
calculated in each time step from the previous time
step of the temperature distribution. Time steps are
chosen for 1SO834 Fire as 10 sec. as well as for con-
stant heating. A two-dimensional discretization is
applied in order to calculate the temperature distribu-
tion in the cross section of the concrete and
reinforcing steel temperatures are determined bound to
their location with respect to the cross section
temperatures. Heat transfer conditions are taken into
account in case of nonsteady state temperature devel-

opment in the furnace (see appendix C).
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A one-dimensional discretization is used along the
height of (RFC).
curvatures are calculated bound to the acting bending

In each discrete element, the

moment and axial load with respect to the second
order theory, using the material model at elevated
temperatures. Lateral deformations at each discrete
element are calculated by means of the force method.
Stability analyses are carried out with small time steps
(appr. 3 min.) in order to achieve a good convergence.
In the simulation the failure criterion are taken into
account as stability failure or material failure (frac-
ture). Every failure is ended naturally with a fracture

situation.

A stability failure is present in the simulation when
the calculated lateral deformations increase also in
case of slightly reducing the attained axial restraint
forces in the simulation. This situation is indicated
that the lateral deformations boundless increase in it-
erations under acting forces and no any stability can
be attained for (RFC) which cause at the end to a
fracture in the most stressed cross section (see Figure
e.g. 4.10...).

In case of material failure, development of the lateral-
deformations doesn’t show a boundless increase but a
spontaneous fracture determines the fire resistance.
Material failure is present when no any equilibrium
for the critical cross section could be determined after
10 iterations. In this case the load bearing capacity of
the cross section is calculated and compared with the

acting external loading (see figure 4.4).
Both failure modes are also observed during the tests.
3. Planning of the Parameters of the Tests

In the fire tests, three test parameters are mainly
(Haksever,A., SFB, 1978-1980,
Relaxationserhalten von Stahlbetontragwerke, 1981-
1983,

Stahlbetonstiitzen). These parameters are similar to

varied

zum Relaxa-tionsverhalten von
those that have been studied on the small specimens of

the subproject B3 of SFB (Schneider, U., 1979, Creep
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and relaxation and 1982, Behavior of concrete.) It is
mainly temperature, controlled axial elongation and
restraining of the specimens in case of fire. All the

tests are carried out in Euler Case-II.

The heating of the (RFC) are made under different fire
developments and restraint conditions. In controlling
the axial elongation of the (RFC) during the fire, it is
simulated both by a total as well as by a controlled
restraining. By controlling test parameters temperature
and elongation, restraint forces and lateral defor-
mations are measured during the fire. In order to
assess the reliability of the material model used,
different test specimens are tested concerning cross
sections and slenderness ratio. Application of the
material model requires a successive calculation
process by small time steps. In calculation steps, it
was necessary to have information for the stress
distribution in the cross section and lateral
deformations of the column from the previous time

step.

In the following paragraph, characteristic test and
computational results are compared, so that both the
effectiveness of the computer program, SARCOS
(Structural ~ Analysis of Reinforced Concrete
Structures), as well as the reliability of the new

material model used is clearly demonstrated.

3.1. Temperatures and vertical deformations of the

test furnace

For the evaluation of computational models and for
checking the results through tests the exact realization
of the predetermined boundary conditions in the
furnace is a precondition. The size of the deviations
from the controlled values as temperature and loading
is a measure of the quality and performance of a test
furnace. In the special furnace of SFB it is succeeded
to keep these deviations like temperature and restrain-

ing in all conditions as small as possible.
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Figure 3.1: Furnace and calculated and measured
(RFC) temperatures

In the relaxation tests carried out on (RFC) the fire
exposure is applied, both in accordance with the
standard temperature time curve - (according to
1SO834 or DIN 4102, 1981) - and predetermined hot-
gas temperature curve (here a constant heating rate).
The Figure 3.1 illustrates that the hot-gas temperatures
and the temperatures controlled are simulated satisfa-
ctorily. Also, at a heating rate T'f of 10C(AK)/min for
a ceiling height of 4.80 m of fire room, after short
initial temperature disturbance, negligible lower
deviations are measured along the column height.
During the controlling of the temperature time curve
according to 1SO834 Fire the deviations run up from

the predetermined curve max +30°C.

In Figure 3.1, the measured corner reinforcing steel
temperatures of the tested (RFC) are also illustrated.
The steel temperatures are recorded during the test
simultaneously together with the hot-gas temperatures.
Obviously between calculation and measurement a
good agreement exists. It can be assumed, therefore,
that the mathematical treatment of the temperature
problem has been solved reliably with computer
program SARCOS. In the test framework of the SFB
the fire tests can be run load as well as axial
elongation controlled. In case of axial elongation-
controlled tests, the vertical deformations of the

loading framework are also determined by appropriate
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measurements. In Figure 3.2, the vertical deformation
of the loading framework is shown depending on the
axial load of the compression member (RFC). They
are taken into account as additional axial elongation in
the calculation beside the predetermined elongation.
The predetermined elongation ni, of the reinforced
concrete column is thus increased by the vertical
deformation of the loading framework. The predeter-
mined free restraint of the column is applied immedi-
ately after the initial loading of the concrete column
with the beginning of the fire exposure. In the
following paragraph, the calculation results with the
test results are compared and discussed.

DEFORMATION COMPONENTS OF THE TEST FRAMEWORK
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Figure 3.2: Vertical deformations of the framework
due to loading of (RFC)

4. Discussion of the Calculation Results

In this paragraph, the results of restrained column tests
are compared with the computational analysis respec-
tively. Especially typical relaxation tests are chosen of
which statically as well as thermally boundary condi-
tions cover the most usual range from practice.
Relaxation tests in SFB for the large-scale framework
columns with 1:1 dimensions are however excluded

from investigation in this paper.
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4.1. Column test ST-1/1

The computational analysis of this test is discussed in
detail in (Haksever. A., SFB, 1981-1983). In the men-
tioned report, the computational results are obtained
through application two different material models and
compared with the test results. The calculation results
from the material model used up to now (Klingsch,
1975) showed a strong deviation among the test
results in both the measured restraint forces as well as
the measured lateral deformations in case of a total

restraining. Figure 4.1 demonstrates this discrepancy.
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convergence reasons. From Figure 4.2 it can be seen
that this elongation attains after 90 minutes of fire

exposure an allowable elongation of 0.1 %o.
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Figure: 4.1 Calculated and measured test results for
different static conditions

In order to reduce the discrepancies between the cal-
culated and measured restraint forces, instead of a
total restraining, a certain controlled free elongation is
planned during the fire. Although this process reduced
the unagreement in the prediction of restraint forces
between test and calculation, still the measured lateral
deformations and the fire resistance of the column
could not be satisfactorily reproduced by the calcula-
tion.

In Figure 4.2 the simulated elongation of the (RFC) is
shown during the fire. The shaded area of the figure
shows the additional deformation component of the
loading frame work, which arises due to restraint axial
force. Although this relaxation test is intended to
carry out by simulating a total restraining, a negligibly

small elongation is allowed in the calculation due to

—— Fire duration t [min]

Figure 4.2: Total elongation of the framework due to
free elongation and the restraining

The vertical deformation of the test facility is
determined by the measured restraint forces using
Figure 3.2. Figure 4.3 shows now the calculated forces
using with the new material model together with the
restraint forces measured in the fire test. Obviously a
significant improvement is achieved in the prediction
of the restraint forces by means of the application of
the material law presented in PART I.
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Figure 4.3: Calculated and measured restraint forces

However, the effectiveness and the validity of the
material model used can only be verified, if also
between the calculated and measured lateral defor-
mations of the concrete column a good agreement

exists. In Figure 4.4, the calculation results for lateral
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deformations together with the measured test results
are illustrated with respect to the fire duration. The
deformation measurements are carried out at a certain
height of (FRC) in the buckling direction. It is indeed
that this good agreement between the calculation and
the measurement exists also in failure mode. It can
also be seen from Figure 4.4 that the fire resistance of
the concrete column is also determined exactly by the
calculation.
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4.2. Column test ST-1/2.

In this test, a total restraining for the reinforced
concrete column is simulated. The heating of the
column is carried out on all sides according to 1SO834.
For the calculation of this test a small free elongation
is taken into account as shown in Figure 4.5. The
properties of the material used in room temperatures
as well as the static boundary conditions of the

reinforced concrete column are shown in Figure 4.6.
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Figure 4.5: Total elongation of the framework due to
free elongation and the restraining

The hatched area in Figure 4.5 represents the
technically not prevented further axial deformations of
the test framework (see Figure 3.2). Due to the
relatively greater load eccentricity in comparison to
the pretest, less restraint forces are developed during
the fire exposure (comp. Figures 4.3 and 4.6).
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Figure 4.6: Measured and calculated restraint forces

Taking into account the boundary conditions shown in
Figure 4.6, a computational analysis is carried out in
order to compare the restraint forces and the lateral
deformations measured in the test. Figure 4.6 shows
the measured and calculated restraint forces over the
fire duration. It can be seen that, even by a rather large
load eccentricity (h/e = 20), the measured restraint
forces are predicted satisfactorily in the calculation.
However, the computational fire resistance time is

tolerable less than as it is observed in the test.
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mations
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In the test the calculated and measured lateral defor-
mations of the (RFC) over the fire duration are
illustrated in Figure 4.7. It is well known that the
development of the axial forces, in the case of
restraining of (RFC), is decisively determined by the
development of the lateral deformations. Therefore, a
good agreement between the measured and calculated
lateral deformations of the reinforced concrete column
must exist for the fire case. It becomes clear that such
a good agreement indeed exists between measurement
and calculation; a proof that the developed material
model in PART | reproduces the fire behavior of the
(RFC) as realistically as possible and the effects from
the second order theory are exactly included in the

calculation program.
4.3. Column test B2-6

In this test also a free restraining for the (RFC) is
applied during the fire. As it can be seen in Figure 4.8,
planned restraining is controlled in such a way that a
longitudinal elongation should attain the limit of 1 %o

after 90-minute fire duration.

12 T 12
a Expansion of the
] D]ID]]] test framework due to
.g 04— restraint forces 10
o calculation ] .
- initial load attained
p= " e e
_— =t Free elongation —
L L 0.8 ;»f
& 6, = Bgx By B 5, &'
= =

- =]

2 6 N ddos £
« z : @
E ol g
° | 2
e i I 0= 18
] I g
g s =

2] -1-0.2

i
‘ ISO834 Fire 5
N. €,
0 | | ! 2% 1o
0 15 El) 45 60 (] 90

————= Fire duration t [min]

Figure 4.8: Total elongation of the framework due to
free elongation and the restraining

Figure 4.8 shows the elongation of the test furnace due
to the compression of the distance elements together
allowed free elongation. The axial elongation of the
test facility is again taken into account as additional
free restraining in the calculation. As always, the
lateral deformations of the (RFC) are determined by

continuous measurements during the test. Figure 4.9
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shows that the initial service load of the (RFC) is
attained just before the 60™ min. of fire development.
After then initial load is kept constant until the fire
resistance time is attained. Concerning restraint forces
show a continuous decreasing after 25" min. of fire
duration (red line curve in the Figure 4.8) as illustrated
in the picture.
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Figure 4.9 shows a comparison of the measured and
calculated restraint forces of the (RFC) in the fire test.
The static and mechanical boundary conditions of the
test specimen are given in a separate table in Figure
4.9. It can be seen that the calculated restraint forces
are in good agreement with the test results during the

entire fire duration.

The deformation behavior of the (RFC) is shown in
Figure 4.10 together with the computation results. The
comparison shows that, in this case also, the lateral
deformations of the test specimen are well predicted.
The computationally determined fire resistance is also
confirmed by the failure time observed in the test.
Calculation indicated a stability failure though in the

test a material failure is observed.
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mations

4.4, Column RS 84-1

In this test the hot-gas temperatures in the furnace
differed from 1SO834 and they are controlled accord-

ing to a certain predetermined constant heating rate T'f

Figure 4.11 shows the controlled temperature develop-
ment. In the test heating rate Tf is kept constant as 10
C/min. after an initial temperature disturbance zone in
the furnace. This heating rate Tf is chosen in order to
show that the material model and the computation

process can be applied also successfully for the other

fire cases.
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Figure 4.11: Predetermined furnace hot-gas tempera-
tures as constant heating rate

Figure 4.12 shows the calculated and measured steel
temperatures of the corner reinforcements in the (RFC)

during the fire test. Since these steel reinforcements
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are arranged symmetrically in the cross section, a
single temperature development is determined by the
calculation. A comparison of the predicted tempera-
ture development with the measured temperatures of
the reinforcements clearly demonstrates that the
temperature problem in the computer program has

been simulated reliably.
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Figure 4.12: Developing of hot-gas temperatures and
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In this test also a free restraint is applied as shown in
Figure 4.13. It shows the predetermined free restraint
of the (RFC) with respect to the fire duration (blue
line). In the dashed area the further deformations of
the test facility are shown bound to the measured
restraint forces during the test. According to the
illustration of the deformations of the framework, it
becomes evident that the maximum restraint force is

attained shortly before the 60" fire minute.
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Figure 4.13: Total elongation of the framework due to
free elongation and the restraining

Figure 4.14 illustrates the developing of the measured
and predicted restraint forces of the (RFC) during the
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fire. Obviously, the calculated restraint forces almost
exactly reflect the test results. The calculation pre-
dicted no failure of the (RFC) even after almost two-
hour fire duration. This prediction is also confirmed
by the test.
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Figure 4.14: Measured and calculated restraint forces

For the restraint development of the test the analysis
of [Eq. 38, 39] in PART I can give a clearing answer.
At the beginning the creep deformations of (RFC) are
low. The concrete has a comparatively high modulus
of elasticity. In the [Eq. 38], the R(t) has corre-
spondingly low value, because this term is determined
by the developing creep deformations during the fire.
On the other hand, the term Q(t) in [Eq. 39] controlled
by the modulus of elasticity of the concrete, is
relatively high. This combination results in an increase
in the development of the restraint forces at the
beginning of fire test. However, as the fire continues,
considerable creep deformations appear with
simultaneous reduction of the concrete E-modulus.
These effects cause a regressive development of the
functions Q(t) and R(t) which lead also to a decreasing
stress development in the cross sections of (RFC). In
addition, the increasing lateral deformations of the
(RFC) make an additional contribution to the reduc-

tion of relaxation forces.

Figure 4.15 shows measured and calculated lateral
deformations of (RFC) during the fire exposure.

Although restraint forces are well reproduced, devia-
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tions are observed in the lateral deformations which

indicate the high creep effects in the calculation.
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45. Column RS 84-3

In this fire test a (RFC) with a rectangular cross
section (b/h=30/40) is used as specimen. The support
line at the head and at the foot of the (RFC) is
arranged eccentrically parallel to the shorter edge of
the cross section. The buckling direction is thereby
enforced in the direction of the weak cross section
axis. In this test also a planned free restraint is applied

as restraining condition.

Figure 4.16 shows the development of the axial free
elongation of the (RFC) together with the furnace
deformations. The blue line in the figure shows the
simulated free restraint of the (RFC) during the
ISO834 Fire test so; the red curve indicates the
additional vertical deformation of the test facility. The
planned free elongation is controlled in such a way
that after reaching the 1%o limit in the 90th minute of
the fire exposure, this limit is maintained constant
until the end of the test (blue line in Figure 4.16). The
test is terminated after two-hour fire duration. No
failure of the (RFC) is observed.
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Figure 4.16: Total elongation of the framework due to
free elongation and the restraining

In Figure 4.17, the measured and the calculated
restraint forces of the test specimen are shown during
the fire test. The mechanical and static boundary
conditions of this (RFC) have been added to the figure
in a table. The figure shows clearly that the time de-
pendent development of the restraint forces is in good
agreement with the calculation results together with

the fire resistance.
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Figure 4.17: Measured and calculated restraint forces

The comparatively rapid increase of the restraint
forces in this test is due to the static boundary
conditions of the (RFC). The low slenderness and the
small load eccentricity lead to this development,
because the influences remain correspondingly small
from the Il. Order Theory. Nearly after 45" min. of
fire duration the restraint forces show a falling
development by the time which is incident of the
creep effects due to the hot gas temperatures and

stress condition in (RFC).

Figure 4.18 shows the development of lateral defor-
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mations of (FRC) during the fire exposure. It can be
seen from the illustration that the measured defor-
mations increase up to the 30" min. of the fire dura-
tion. After then, however, no deformation changes
could be recorded by the sensor. On the other hand,
the calculation shows an increasing lateral defor-
mation for the (RFC). Therefore, the possible test
deformations of the (RFC) above this fire duration is
estimated and drawn with dashed line in the Figure
4.18.
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FigL_Jre 4.18: Measured and calculated lateral defor-
mations

The test is ended arbitrarily after two hour fire dura-
tion because the continuation of the fire test would not
bring additional information. The test aimed at the
first hand obtaining the development of the lateral
deformations and restraining forces during the fire
(like RS84-1).

5. Conclusions

In SFB an intensive work is carried out to solve the
relaxation and creep problems. In addition to the
experimental research, a theoretical work is also
carried out simultaneously on the development of a
realistic material model (see PART I). It is emphasized
that the material model for concrete and steel at high
temperatures to be developed should, as far as possi-
ble, contain all influencing parameters for a realistic
description of the fire behavior of reinforced concrete

structures.
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Various material models have been presented both in
Germany and abroad. The use of these material
models, in particular for describing the relaxation
behavior of restrained (RFC), has up to now not led to
a successful solution for the analysis of the test results.
The new material model is developed by collaboration
between the two subprojects (A and B3 of SFB) and
its validity is confirmed by large scale tests as shown
in the previous examples. This process is particularly
important because the material models presented from
researchers are valid only for certain and narrow
boundary conditions and, above all, for assessment of
the relaxation behavior of small specimens under fire

condition.

The assessment of the fire behavior of structural
elements made of reinforced concrete could only be
achieved if the time-dependent material properties are
taken into account as realistically as possible (see
Anderberg, Y., 1983) In this process the influence of
the heating rate 7" of the concrete played a special role
in the rheological model (Haksever, A., 1978-1980)
At the same time, the load and time-dependent defor-
mations of the concrete in the large scale structural
elements are reformulated with the help of extensive
experimental work. In this concern creep function in
PART I has been described in stress, temperature and
humidity dependent (see also Bazant, Z. P., Chern, J.
C., 1988).

The calculation program used naturally requires a
great deal of numerical treatment. Since the determi-
nation of the stresses and deformations components
must be successively calculated, it is inevitable that
the time steps are to select very small for carrying out
a load bearing analysis for the entire fire duration. In
the cases in which relatively fast deformation and
stress changes can be expected, the reduction of time
steps are particularly indicated. The calculations have
shown that a time step limit of 3-5 minutes should not

be exceeded in case of restraining (RFC).
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Despite the good agreement between the test and the
calculation results, it cannot be said that for the
restraint problem of reinforced concrete elements in
case of fire the research activities should be ended.
Special attention must be given in the future to the
transfer of the material laws from small test specimens
on large scale test elements (Haksever, A, 1984-1986,

Gesamtverformung).

Acknowledgement: The Deutscheforschungsgeme-
inschaft (German Research Foundation; DFG) who
supported the research works of SFB, where the
author was also active for many years, deserves

particular thanks and appreciates.

Notations

Asa  Tensile reinforcing [mm?]

A, Compressive reinforcing [mm?]

a Thermal diffusivity of normal concrete  [m?/h]
(see appendix)

b Width of the cross section of (RFC) [mm]

Ck  Convection constant (see appendix)
[W.sl’2/m3’2 K]

[kWs/kgK]

[mm]

c Heat capacity (see appendix)
h Depth of the cross section of (RFC)

Ez  Modulus of elasticity of concrete at room
temperatures (see appendix) [N/mm?]

Er Modulus of elasticity of concrete at elevated

temperatures (see appendix) [N/mm?]
€o Eccentricity of the vertical load [cm]
f Strength [N/mm?]
fy Yield strength of steel [N/mm?]

Mean concrete cube compressive
strength of 28 days at room
temperatures [N/mm?]

fcm,cube = feme

Mean concrete cube compressive
strength at elevated temperatures

fcm,cubeT = fomer

[N/mm?]
fae  Characteristic concrete strength [N/mm?]
I Length [mm]
m;  Free elongation rate of the restraining [%o/min]
N Vertical load of (RFC) [kN]
N, Initial vertical load of (RFC) [kN]
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N; Restraint force [KN]

Heat flow direction —
dr Total Heat flow (see appendix) [W/m?]
gk Convective heat flow (see appendix)  [W/m?]

gr  Heat flow by radiation (see appendix) [W/m?]
Sk Buckling length of the (RFC)

s,  The height for the measured and calculated

[cm, m]

lateral deformation of (RFC) [m]
T, Hot-gas temperature in the furnace [C]
T Reinforcing steel temperatures [C]
Tf Heating rate of the furnace [C /min]
T Temperature [C]
AK  Kelvin difference [C]
TL Local Temperature [C]
Tw Surface temperature (see appendix) [C]
t Time [min, s]
Vg Hot gas flow velocity on the surface of (RFC)

[m/s]

w Lateral deformation [cm]
Wh Humidity (see appendix) [%]
w/c  Water/cement ratio (see appendix) [-1
Additional Symbols
0i Heat transfer coefficient in the furnace

(see appendix) [W/m2K]
0z Total elongation [%0]
ot Free elongation for the (RFC) [%0]
&y Elongation of the test framework due to

retraining forces [%o]
eres  Resulting emission factor (see appendix)
A Heat conductivity (see appendix) [W/mK]
Iy} Stefan-Boltzmann constant

(see appendix) [W/m?.K4]
P Density [kg/m3]
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APPENDIX

In appendix, illustrations are given for the calculation
of the temperature distribution as well as thermal
material properties of concrete for the calculation of
fire behavior of the (RFC) which are used in the
computational research.

A) Thermal properties of normal concrete for heat
transfer calculation (Kordina, K. et al. 1988).

keal R4
i Humidity of concrete mi
25 0 we'ight =% | 29
A [e— weee 2 weight -/,
,'., —— 4 weight -/,
20 =44 2,32
< e
':E 15 174
2 \
g w0 116
)
=]
-
T o5 058
oo}
0 0
0 100 200 300 400 500 600 700 800 900 °C
Temperature
Figure Al: Heat conductivity of concrete A with
quartzite aggregate at elevated temperatures
cm?/s m?h
Humidity of concrete 41073
@ 101073 1) |
g x 0 weight -¢/, 5
'E 81073 \i‘ 2 weight -v, [ 3107
% 4 % —— 4 weight %
o 61073 o — 3
£ d - 210
: t M
g 41073 \ -
2
g il 11073
v
= 219073 |
I} | | 1 1 L
0 100 200 300 400 500 600 700 800 900 °C
Temperature
Figure A2: Thermal diffusivity of concrete a with
quartzite aggregate at elevated temperatures
kWs
kg K T . e
+ | The curve of the ¢ normal concrete with humidity
77 I in the near of 100 C temperature *f
o I | R
SO L= - n
R I (. T L
& 10— ;‘;};251/4~:°;:_1J-»-_TO_L__A___J —
2 |z T |
BT L
- ! ~~-x--- Quartzite concrete
g 0.6 ﬂ t ——8® — Calcitic concrete
! | - - 0--Leightweight concrete
0‘40 100 200 300 400 500 600 %
Temperature

Figure A3: Specific heat capacity of concrete ¢ with
different aggregates at elevated Temperatures

135

g - = cil Cross section is heated from 3 sides
a | b/h=20/40
Suf 3l || T
g™ “‘1 boa! < [[5G834 Fire |
g 5 *r— ztna;r Iz 1
L
® s0f —— Measured
a Pl =

200

100.

B) Thermal mate

*lo

Fire duration t [min]
Figure A4: Comparison of measured and calculated
temperatures of a concrete beam

rial properties of concrete

A
+—=—"B 5=«
o 100 ———— = ho\t ~
3 i ~ N
g ~ IS
- = Voo TN
-~ N \VA\
= 80 N SNI\NA
T N XN
g8 \
S N
-
& | T
i 80 \——2 —P= 30/ ]
) S
= : h
) 3
£ L e
7] 40 \\ S £= 10°/s
g Initial load [PC 350F| fop, o \ o
5 ) o )
= Pas 9% |yxg/m? !N/mm S 17 0
[ 2‘ \\ o
3 ” & =
e 20} . o 340 | 48 | 0%
L S 0 By
© 7 =¥
;g 240, 47 Heating rate 2 K/min
-
0
0 200 400 600 °C
Temperatur

Figure B1: Relative strength of concrete with quartz-

ite aggregate unde

r different initial loads at elevated

temperatures

o T : .

(o] = 3
= _\\S N Heating rate 2 K/min
= \ \\\ ~ Temperature edge life 2h

= g0 ..A\_.\ -
o A N B aia] 2
£ N | e
= e PN
£ 60f—o —\{I" TNt —)
@ RS \
< o— TN — N
e M \.\ SI~A Pz30%
o
g - - \3 \\ i
= Initial load [pc 450F| fom.e [\ w1 o rhion
T | R T
g
L 20 ° a\
¢ 2 0 | 30 | 4 d |
& o 0 \VS P2 0% ]
o . w0 | 20 | 27 \Y-B- o
g ol=od 0 i

0 200 400 600 £C
Temperature

Figure B2: Relative modulus of elasticity of concrete
with quartzite aggregate at elevated temperatures



136

30 —
20f
10|
3
&
£ 2
g
@ PC350F
§ <l
Té 10
: |
=
= :
. | o
Heating rate 10 AK/min.
Di ions of the sp :h=4.6,r=1.9 cm
-30 1 | i |
0 200 400 600 800 1000

Temperature C

Figure B3: Thermal elongation of concrete with
different aggregates at elevated temperatures

C) Heat transfer in the furnace. (Schneider, U., et
al., 1980).

Total heat transfer density to the (RFC) through
convection and radiation qr :

The following equations are applied for both the
ISO834 Fire as well as the constant heating rate (as in
this article). Fundamental equations are given below:
C1) Total heat energy density

qr= i (Tg‘Tw) + Eres G(T; - Tn‘t) =gkt gr [W/mz] (1)

C1.1) Convective heat energy density

0i= (7.38 + 0.00224 Tg) v25 = Cx w25 [Wim?K] (2)

s
gx = i (TgTw) [wWim?]

Vg~ 5 m/s is set in the calculations
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C1.2) Radiant heat energy density
4R =€res G(T; - Td‘?) (3)
Eres = &g .Ew = 0.35 (4)

&g Hot gas emission, &y emission of the concrete surf-
ace

6-5.67.10% W/m?.K* (5)

Temperature distribution in the (RFC)-section is cal-
culated using the Fourier-Equation:

I+ 2(E) (@) ®

In equation (6) any heat sources in (RFC) are
excluded. For a plane surface x, y shows the coordi-
nates of the calculated temperatures at discrete points.
Thermal material properties a, ¢ and A are taken into
account as a function of temperature by means of
linear approximations (see Figures A1-A3).

aT _ A (aZT
at  pc \9x2
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ANTISIMETRIK Al Gai-« As/GaAs/AlxrGaixrAs KUANTUM
KUYUSUNDA SICAKLIK VE HIDROSTATIK BASINC ETKILERI

Serpil SUCUY, Sema MINEZ!, Hasan AKBAS!

7 rakya Universitesi, Fen Fakiiltesi, Fizik Bolimii, Edirne, T lirkiye

Ozet: Bu calismada sicaklik ve hidrostatik basing etkisi altinda simetrik AlxGal-xAs/GaAs/ AlxGal-xAs ve antisimetrik
Alx Gai-x As/GaAs/AlxrGaixrAS kuantum kuyularinda engel yiikseklik oranlarmm etkileri, etkin kiitle yaklasimimda
varyasyonel yontem kullanilarak ¢aligildi. Taban durum yabanci atom enerjileri, yabanci atom enerjisinin doniim noktalar1 ve
taban durum normalize edilmis baglanma enerjileri hesaplandi. Sicaklik, hidrostatik basing, farkli engel yiikseklikleri ve
yabanci atom konumunun, taban durum yabanci atom enerjisini ve yabanci atom enerjisinin doniim noktalarini dnemli 6l¢iide
degistirdigi gosterildi.

Anahtar Kelimeler: Doniim noktasi, Sicaklik, Hidrostatik basing, Baglanma enerjisi, Normalize edilmis baglanma enerjisi

THE TEMPERATURE AND HYDROSTATIC PRESSURE EFFECTS IN THE ASYMMETRIC AlxLGal-
XLAs/GaAs/AlXxRGal-xRAs QUANTUM WELL

Abstract: In this work, we studied the effects of barrier height ratio ViL/Vr on symmetric Al,Gai.xAs/GaAs/AlxGay.xAS
and asymmetric Alx Gaix As/GaAs/AlrGai-xrAS quantum wells under the presence of hydrostatic pressure and
temperature by using variational method with in the effective mass approximation. We calculated ground state impurity
energies, impurity energy turning points and ground state normalized binding energies as functions of the impurity position.
We observed that the ground state impurity energies and impurity energy turning points depends strongly on hydrostatic

pressure, temperature, different barrier heights and impurity positions.

Keywords: Turning point, Temperature, hydrostatic pressure, Binding energies, Normalized binding energies

Giris 1992). Kuantum kuyusunda sicaklik ve hidrostatik
Diisiik boyutlu sistemlerde yabanct atom durumlari basmcin etkileri Klar vd. tarafindan galisilmstir (Klar,

. o 2001). Kiiresel kuantum noktasinda baglanma
tzerine kuantum simirlamalarinin etkilerini anlamak

- inin dizerine elektrik alan hi "
onemlidir. Son yillarda, kuantum kuyulari, kuantum enerjisinin lzerine elektrik alan hidrostatik basing ve

telleri ve kuantum noktalar gibi diisik boyutlu sicakligin etkileri caligilmistir (Erdogan, 2013; Rezaei,

sistemlerde yabanci atom durumlar yeni devre 2012). Antisimetrik kuantum kuyusuna hidrostatik

tasarimlarina olanak sagladigindan dolay: elektronik basing ve elektrik alan etkisi Niculescu vd. tarafindan

ve iletisim teknolojisini daha iyi bir duruma calisgtlmigtir (Niculescu, 2010). Herhangi bir dis

getirebilmek igin teorik ve deneysel c¢aligmalar etkinin olmadig antisimetrik Aba G-

yapilmaktadir xLAS/GaAs/AlrGaixrAS kuantum kuyusuna farkli

engel yiikseklik oranlarinin etkileri ¢alisilmustir

Yabanci atom durumlar1 tzerine sicaklik ve (Akbas, 2014; Zhang, 2010). Normalize edilmis

hidrostatik basincin etkileri ile ilgili literatiirde pek baglanma enerjisi izerine elektrik alan, manyetik alan

gok  cahisma  bulunmaktadir.  Kiresel - kuantum ve hidrostatik basincin etkileri ¢alisilmistir (Dane,

noktasinda yabanci atomun baglanma enerjisi iizerinde 2009: Dane, 2010; Dane, 2011)

sicakligin etkisi Elabsy tarafindan ¢alisilmistir (Elabsy,
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Biz de bu calismada etkin kiitle yaklagiminda

varyasyonel yontem kullanarak sicakligin = ve

hidrostatik basincin etkisi altindaki simetrik AlcGas-

As/GaAs/AlGa;xAs ve antisimetrik Al Gai-

xLAS/GaAs/AlrGarxrAs kuantum kuyusunu inceledik.

Farkli engel yiikseklik oranlari, sicaklik ve hidrostatik
basing degerleri icin taban durum yabanct atom
enerjisinin pozitif degerlerden negatif degerlere
gectigi doniim noktalarin1 (DN) hesapladik. Ayrica
taban durum baglanma enerjisini taban durum yabanci
atom enerjisine bolerek normalize edilmis baglanma
enerjisini Goriilmektedir ki

hesapladik. engel

yiikseklik oranlarmi ve yabanci atom konumunu

degistirmek  elektron-yabanct atom  mesafesini
___n e 1o 18 &
2m*(P,T)

2 2 2 2
op? PP progt @t | PT)p:+(z-z)?
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degistirmektedir ve ayni zamanda z dogrultusundaki
dalga sistemin

simetrisini bozmaktadir (Akbas, 2014). Bu durum

fonksiyonunu kaydirmakta ve

kuantum  kuyusunun  elektronik ve  optiksel

ozelliklerini degistirmede Onemli rol oynamaktadir.
Bu nedenle bizim sonuglarimiz yeni elektronik
cihazlarin tasarlanmasinda kullanilabilir. Bu ¢alismada

sicaklik Kelvin ve hidrostatik basing kbar birimindedir.

Yontem
Etkin  kiitle  yaklasiminda Al Gaix As/GaAs/
AlrGaixrAs kuantum kuyusunda sicaklik ve

hidrostatik basing etkisi altinda F, =(0,0,z;) > de

konumlandirilmig hidrojenik donor yabanct atom igin

silindirik koordinatlarda Hamiltonyen (Akbas, 2014),

eZ

+V(z,P,T) (1)

olarak ifade edilir. Burada € elektron yiikii, y/p% +(z—2z;)? elektron ile yabanci atom arasindaki mesafe,

£(P,T) kuantum kuyusunun i¢indeki ortamin dielektrik sabiti ve m*(P,T) etkin kiitledir, £(P,T) ve m*( P,T)

hidrostatik basincin ve sicakligin fonksiyonu olarak,

e(P,T):{
ve

2 1

12.74exp(-1.73x103P) exp[9.4x 10> (T — 75.6)]

m*(P,T) = 1+7.51{

seklindedir (John Peter, 2008; Yesilgil, 2010).

Buradaki Eg(P,T) , GaAs icin hidrostatik basing ve
sicakliga bagli yasak enerji araligidir ve

2

——+bP+cP?2  (4)
T + 204K

Eq (P.T)=1519%V +a

seklindedir. Burada a=-5405x10"%  eV/ K,

b=1.26x10"2 eV/kbar, ¢ = —3.77 x107° eV/kbar2dir
(John Peter, 2008).

Antisimetrik  kuantum  kuyusu i¢in  simirlayict

potansiyel V(Z, P,T),

r + r
Eq(P.T) Eg(P.T)+0.341

13.18exp(~1.73x1073P) exp[20.4x10~°(T —300)] T > 200K

T < 200K
@)
-1
®)
VL (XL,P,T) , Z <0
V(z,P,T)=10 , 0<z<L(P) (5)

Vg (Xg,P,T) , L(P)<z

dir. Kuantum kuyusunun kuyu genisligi, dis etki
yokken L ile gosterilir ve kuyu genisligine sicakligin

etkisi ihmal edilebilecek kadar az oldugundan dolay1
L(P)= LO(;—1.5082 x1073 P) (6)

seklinde hidrostatik basincin bir fonksiyonu olarak

ifade edilir (John Peter, 2008). V(z,P,T) smirlayici

potansiyeli farkli Al mol kesirleri ile {i¢ katmanl

olarak tretilir ve
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x. ., z2<0 9)
x(z)=10 , 0<z<L(P) (7)  dir. AEgeV, D(x_r) eV/kbarve G(x__g) eV/K

XR , L(P)<z biriminde olmak iizere

r 2
seklindedir. Biz bu c¢alismada f= XL - y1 AEg (X r) =1.155% g +0.37X_ R (10)
-3
antisimetrik parametre olarak tanimladik. D(XL,R) =-1.3x10 XL,R (11)
Hesaplarimizda herhangi bir dis etkinin olmadigt G(x_g) =-1.15x 1074 XUR (12)
durumda, sabit Al mol kesrinin x_ =0.3 oldugu )
dir[13].

duruma karsiik gelen V| =228 meV  degerini
kullandik. Yabanci  atomun  yoklugunda  Hamiltonyenin

6zfonksiyonlari taban durum igin
Uygulanan basincin etkisi altinda engel yiiksekligi

Be%? L(P

VLYR(XL,R:P1T):QCAE9(XL,R’P’T) (8) |€- , 0< ( )
wo(z)={Assin(ecz+®) , 0<z<L(P)  (13)

olup, burada Q. = 0,658 iletkenlik bant aralig1 ve Brefarz , L(P)<z

r AT
AEg (XL R, P.T) = AEg (X ) + PD(X_ R) +TG(XL r) olarak ifade edilir. Burada

o, =\/Zm*(P,T)(\/LR(xL,R,P,T)—EO(L(P),P,T)/h2 ve o :\/Zm*(P,T)EO(L(P),P,T)/h2 (14)

dir. Burada Eq(L(P),P,T) ;

tan(<D+aCL(P)):—% ve sin(®)= /% (15)

transandantal denklemdeki Egtaban durum enerjisidir. Yabanci atomun varliginda antisimetrik kuantum kuyusu

icin zamandan bagimsiz Schrodinger denklemi yaklagsik yontemlerden varyasyonel yontemle ¢oziilecektir. Bu

durum i¢in deneme dalga fonksiyonu
w(p.2) = Nyo()exp(-1y p* +(2- 7)) (16)
olarak segilir. Burada A varyasyonel parametre ve N normalizasyon sabitidir.
E;i(L(P), 7,V r(X,P,T)) taban yabanci atom enerjisi
(w(p. )[Ry (p,2))
(w(p.2)|w(p.2))

ifadesinden A 'min minimizasyonu ile elde edilir. Bu  enerjisi Eg(L(P),P,T) ve yabanci atom varhiginda

E,(L(P),z,,V_ g (Xx,P,T))=min 17)

caligmada yabanci atom enerjisi lizerine farkli engel  apan durum yabanci atom enerjisi

yiikseklik oranlar1 g ’nin etkileri ve yabanci atom Ei(L(P),z;,V r(X_r,P,T) olmak iizere sistemin
konumundaki  degisikliklerin  etkileri  arastirildi. baglanma enerjisi
Yabanci atomun olmadigi durumda taban durum

Ep(L(P), 7,V R (XL R, P, T)) = Eo(L(P),P,T) - Ei (L(P), 2,V r (XL g, P, T)) (18)

seklinde tanimlanir ve normalize edilmis baglanma enerjisi,
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Ep(L(P), 7,V r(X_ R, P.T))

NEp (L(P), i,V r (X g, P T)) = (19)
A Bi(L(P). 2. VL R(XL R P.T)
olarak tanimlanir (Dane, 2009; Dane, 2010; Dane, 2011).
Sonuglar ve Degerlendirme Ei(meV)
25
) L : : —+—P=0kbar ,T=0K

Bu kisimda zje [O, L] icin simetrik  Al;Ga- o e bokbar | T=100K

—=—P=0kbar ,T=200K

xAs/GaAs/AlGaixAs  ve
xLAS/GaAs/AlrGaixrAs tekli kuantum kuyular igin

antisimetrik Al Ga-

niimerik hesaplamalar gergeklestirildi. Farkli engel
=07 , p=1, p=15

Swmirlayict potansiyel degeri i¢in herhangi bir dis

yiikseklikleri secildi.

etkinin olmadig1r durumda, X| =0.3 segildi. Dig etki

yokken kuantum kuyu genisligi L= 240A° alinnustir
Sicaklik (0-250) K ve hidrostatik basing (0-30) kbar,

araliginda incelenmistir. Sonuglar asagidaki bes

grafikte verilmistir.

E,(meV)
15

—«—P=0kbar , T=0K

—s+— P=Okbar ,T=100K
—=— P=Okbar ,T=200K
—~— P=30 kbar T=0K

—«— P=30 kbar , T=100 K
—o— P=30 kbar , T=200 K
p=1, Z=L(P)2

14
13 o
12
11 -

10 4

T
100 150 200 250 300

LPA°
Sekil 1. (a)

—+—P=30kbar , T=0K

—s—P=30kbar , T=100K
—o—P=30 Kbar , T=200 K
p=1,Zi=L(P)/2

15

10

100 ' 150 ' 200 ' 250
L(P)A
Sekil 1. (b)

Sekil 1. (a) taban durum yabanci atom enerjisinin ve
(b) taban durum baglanma enerjisinin kuantum
kuyusunun genisligine gore degisimi

Sekil 17 de farkli sicaklik ve hidrostatik basing
degerleri i¢in yabanci atomun simetrik kuantum
kuyusunun merkezinde oldugu durumda (a) taban
durum yabancit atom enerjisinin (b) taban durum
baglanma enerjisinin kuantum kuyusunun genisligine
gore degisim grafigi gosterilmektedir. (a) da Ei taban
durum yabanci atom enerjisi kuyu genisligi ve basing
arttikca azalmakta, sicaklik arttikca artmaktadir.
Ayrica sicakligin arttirilmasiyla doniim noktalarinin
(DN) daha biiyiik kuyu genisliklerinde, basmcin

arttirtlmasiyla ~ DN’nin =~ daha  kiigiik

kuyu
genisliklerinde oldugu gozlenmektedir. (b) de Eb
taban durum baglanma enerjisi kuyu genisligi ve
sicaklik arttikga azalmakta, hidrostatik basing arttikca
artmaktadir. Bu sonuglar literatiirle uyumludur (Dane,

2011), (Karki, 2011).

Sekil 2’ de sicakligmm farkli sabit degerleri igin
simetrik ve antisimetrik kuantum kuyusunda taban
durum yabanci atom enerjisinin doniim noktalarinin

yabanci atomun konumunun bir fonksiyonuna bagl
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olarak degisim grafigi gosterilmektedir. Yabanci atom
merkezdeyken yabanci atom enerjisinin en kiigiik

degeri aldig1 goriilmektedir.

Doniim noktast egrisi yabanci atomun konumunun

zi/L nin 0 ile 1 araligindaki yer degistirmesiyle ilk

DN(A®)
400
380—- —e*—p=1 , T=0K
: —a—B=15 , T=0K
360
] —a—p=0.75, T=0K
340+ —o—p=l , T=200K
320 —o—p=1.5 , T=200K
1 —2—p=0.75, T=200K
8007 P=0 kbar
280
260
240
220
200 T T T T T T T T T
0,0 0,2 0,4 0,6 0,8 1,0
ZilL(P)

Sekil 2. Farkli antisimetrik parametreler [ ve
sicakliklar T i¢in doniim noktalarinin yabanct atomun
konumunun fonksiyonu olan Z,/L(P) ye gore

degisim grafigi.
DN(A%)
245
180
—a— (0,75
—e— ol

240 175] —=—p=15 §
P=30 kbar, Zi=L(P)/2

235+ 1701

230 - 1657

2254 70 50 100 150 200 250

T(K)

220

—A—B=0,75
e
2154 ——B1,5
P=Okbar, Zi=L(P)/2
210 L} L} L} L}
0 50 100 150 200 250
TCK)

Sekil 3. Farkli antisimetrik parametreler £ igin
dontim noktalarmin sicakliga gore degisim grafigi

olarak zj/L=0.5 degerine kadar azalmaktadir daha

sonra artmaktadir. Yani doniim noktast egrileri

z;/L=0.5 degerinde minimumdur ve B =1 simetrik
engel yiikseklik orant durumunda doniim noktasi
egrisinin z; = L(P)/2 etrafinda simetrik, #=0.75 ve

P =15 durumlarinda ise antisimetrik dagildig
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goriilmektedir. Donlim noktalar1 engel yiikseklik orani

arttikca azalmaktadir, sicaklik arttikca artmaktadir.

Sekil 3’de Ug farkh
£=075, f=1, =15 i¢in ve yabanci atomun

antisimetrik  parametreler

konumunun kuantum kuyusunun merkezinde oldugu
durum z; =L(P)/2 i¢in kuantum kuyusunun taban
durum yabanci atom enerjisinin doniim noktalarimin
sicaklia gore degisimi gosterilmektedir. Doniim
noktalar1 S antisimetrik parametre arttikca azalmakta

ve sicaklik arttikca artmaktadir. P =0 kbar degerinde

farkli B icin doniim noktas: egrileri arasindaki fark
hemen hemen birbirine ¢ok yakindir. Ancak P =30
kbar degerinde B =1.5 i¢in doniim noktasi egrisinin

olusturdugu fark diger iki doniim noktasi egrisinin

olusturdugu farktan daha biiyiiktiir.

Sekil 4> de #=0.75, =1, =15 ve herhangi bir

etkinin olmadigrt durumda kuyunun genisligi

Lo = 240A° igin a) taban durum yabanci atom enerjisi
b) taban durum baglanma enerjisinin yabanci atom
konumunun fonksiyonu olan z;/L(P) ye gore

degisim grafigi gosterilmektedir.

Her iki grafikte de g =1 simetrik kuantum kuyu

durumu icin egrilerin kuantum kuyusunun merkezi
zi =L(P)/2 ye gore simetrik oldugunu gérmekteyiz.
£=0.75, B=15 icin bu simetrinin bozuldugu
goriilmektedir. (a) da engel yiikseklik orani arttikga
taban durum yabanci atom enerjisi Ei nin azaldigt
ayrica sicaklik arttikca taban durum yabanci atom
enerjisi Ei nin arttigi goriilmektedir. S =0.75 i¢in

taban durum yabanci atom enerjisinin negatif bolgede
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—a—B=0,75
—e— el
——pB=15
P=30 kbar
T=100 Kelvin

[o 3 S \ R Y ST
—a—B=075
—o—p=1
14 —o—B=15
P=30 kbar
T=200 Kelvin
2 v T v T v T v T v
0,0 0,2 04 0,6 08 10
ZiL(P)
Sekil 4(a)
Eb(meV)

12 A

11 4

10

—e—B=1 ,T=100 Kelvin
—=—p=1,5 ,T=100 Kelvin
—2— B=0,75, T=200 Kelvin
—o—B=1 ,T=200 Kelvin
—o— B=1,5 , T=200 Kelvin
P=30 kbar, L =240 A 0

5+ v T v T v T . T .
0,0 0,2 0,4 0,6 0,8 1,0
ZilL(P)

Sekil 4(b)
Sekil 4. (a) taban durum yabanci atom enerjisinin (b)
taban durum baglanma enerjisinin yabanci atomun
konumunun fonksiyonu olan Z,/L(P) ye gore

degisim grafigi.

NE,
10

—a—T=0K

—4—T=200K

P=0Okbar,L=240A°
5 -
1
5 -
0,0 0,2 04 0,6 08 1,0

ZL(P)

Sekil 5. Normalize edilmis baglanma enerjisinin
yabanct atom konumuna bagl degisim grafigi.
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kapladigi alan en kiigiik iken A =15 i¢in taban

durum yabanci atom enerjisinin negatif bolgede
kapladigr alan en biiyiiktiir. Ayrica z; > L(P)/2

durumu i¢in taban durum yabanci atom enerjileri

arasindaki fark z; < L(P)/2 durumuna gore belirgin

sekilde artmaktadir. (b) de baglanma enerjisi egrisinin

maksimum degeri f=0.75 durumu ic¢in kuantum

kuyusunun sol bolgesine dogru ve S=15 igin
kuantum kuyusunun sag bolgesine dogru kaymaktadir.
Ayrica sicaklik arttikga baglanma enerjisinin azaldigi

goriilmektedir.

Sekil 5> de Normalize edilmis baglanma enerjisinin
yabanci atomun konumuna goére degisim grafigi iki
farkli sicaklik degeri igin gosterilmektedir. Bu grafikte
L=240A°
parametre S =1 ve hidrostatik basing P=0 kbar olarak

kuantum kuyu genisligi antisimetrik
secilmistir. Normalize edilmis baglanma enerjisinin
artan sicaklik ile azaldigi ve doniim noktalarinda

sonsuz deger aldig1 goriilmektedir.

Sonug¢ olarak bu calismada etkin kiitle yaklagimi
kullanilarak

farkl

igerisinde varyasyonel yontem

antisimetrik  kuantum  kuyusu iizerinde
antisimetrik parametrelerin, sicakligin ve hidrostatik
basmcin taban durum yabanci atom, taban durum
baglanma ve normalize edilmis baglanma enerjileri

tizerine etkileri arastirildi. Elektron-yabancit atom

konumu Z. ve

atomun i

mesafesinin, yabanct

antisimetrik parametre g ile degistigi gozlendi. S ve
Z; nin yalmzca elektron-yabanci atom mesafesini

etkilemedigi ayn1 zamanda Z dogrultusundaki dalga

fonksiyonunu kaydirdigit ve sistemin simetrisini

bozdugu gozlendi. Antisimetrik parametre S Ve

hidrostatik basmcin artmastyla doniim noktalarmin
(DN) daha kii¢iik kuyu genisliklerinde, sicakligin
artmasiyla doniim noktalarinin (DN) daha biiyiik kuyu
genigliklerinde oldugu goriildi.
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UZAK KIZILOTESI ISIN YAYAN KUMAS VE iPLIKLER

Ismail YUCE”

Trakya Universitesi, Edirne Teknik Bilimler Meslek Yiiksekokulu, Edirne, Tiirkiye

Ozet Uzak kizildtesi 1sinim (FIR), 5,6-1000 mikron arasindaki dalga boylarini igeren isinlar olarak adlandirilirlar. Bu 1sinlar
giines 1sinlari, insan viicudu, metaller ve bazi mineraller tarafindan sagilmaktadir. Uzak kizil6tesi iginlarin insan viicudu
tizerinde olumlu etkileri oldugu belirtilmis ve Ozellikle uzak dogu iilkeleri tarafindan alternatif tip alaninda bu ismlar
degerlendirilmektedir. Bu makale derleme bir calisma olup calismada amaglanan, uzak kizilétesinin insan sagligi iizerine
faydalarini ve bu 1sinlar1 yayma 6zelligine sahip iplik ve kumaslar1 incelemektir. Makalenin birinci kisminda uzak kizil6tesi
1ginlar tanitilarak, bunlarm insan saghig iizerine etkileri incelenmis ve biyoseramikler hakkinda bilgiler verilmistir. Ikinci
boliimde ise uzak kizilotesi 6zellik kazandirilmus iplik ve kumaslar izerinde durulmaktadir.

Anahtar Kelimeler: Uzak kizilétesi; biyoseramik; iplik; medikal tekstil

FAR INFRARED RAY EMITTING FABRIC AND YARNS

Abstract: Far infrared radiation (FIR) is referred to as rays containing wavelengths between 5.6 and 1000 microns. These
rays are emitted by sun rays, human body, metals and some minerals. Far infrared rays have been shown to have positive
effects on the human body and especially these rays are used especially in the field of alternative medicine by far eastern
countries. This article is a review study and the purpose of the study is to examine the benefits of far infrared on human
health and the yarns and fabrics that have the ability to radiate these rays. In the first part of the article, far infrared rays are
introduced, their effects on human health are examined and information about bioceramics is given. In the second chapter,
focused on far-infrared irradiated yarns and fabrics.

Keywords: Far infrared ray; bioceramic; yarn; medical textile

1. GIRIS sicakligindaki ~ bu  materyaller, kayda  deger

Uzak kizilotesi 1sinlar kizildtesi 1sinlarin bir gesididir. spektrumun uzak kizildtesi alaninda, genellikle 8-25
pm araligindaki konsantrasyonda radyasyon yayarlar

(Dyer, 2011).

Kizilotesi (Kizilalti, IR veya Infrared)
fakat

1sinim,  dalga

boyu goriinlir 1giktan uzun, terahertz ve

mikrodalgalardan daha kisa olan elektromanyetik Bu c¢alismada amaglanan, uzak kizilotesi 1sinlar

1sinimdir. Kiziltesi 1s1k, 710 nm - 1 mm arasindaki
dalga boylarina sahip 1sinlar1 kapsar. Kizilotesi 1ginim
Bunlar:  Yakin

(MIR) ve wuzak

ic farkli bolgede incelenebilir.

(NIR),
kizilotesi (FIR) 1stimlardir. Giines 1s18min; %47°si

kizilotesi orta kizilotesi
kizil6tesi, %46°s1 gorlinlir 151k ve %7°si morotesi
sinimdir - (Kizilotesi, 29.12.2016;
Palamutcu ve Dag, 2009; Yiikseloglu, 2016).

Erisim Tarihi:

Uzak kizilotesi 1smmm  (FIR), 5,6-1000 mikron

arasindaki dalga boylarin1 igeren 1sinlar olarak

adlandirilir ve insan gozi ile goriilemezler. Mutlak

sifirin tizerinde her malzeme IR (kizil6tesi) yayar. Oda

*Corresponding Author: Ismail YUCE

e-mail: ismailyuce@trakya.edu.tr

hakkinda genel bir bilgi vermek ve ayni zamanda uzak

kiz1lotesi  1smlarin  insan saghigina faydalarini,

biyoseramik ve bambu komiir tozlarimin uzak
kiz1l6tesi yayilimini, bu 1sinlarin dl¢iim ydntemlerini
incelemektir. Son boliimde ise uzak kizilotesi 1sinlarin
tekstil iiriinlerine aplike yontemlerinin incelenmesinin
yaninda uzak kizilotesi 6zellik kazandirilmis elyaf,

iplik ve kumaslar literatiir bazinda incelenmistir.
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2. UZAK KIZILOTESI ISINLARIN iNSAN
SAGLIGINA FAYDALARI

Uzak kizilotesi dalgalarin canli organizmalara olumlu
etki ettigi cesitli caligmalarla kanitlanmistir (Honda ve
Inoue 1988; Lin ve Ark., 2013; Hwang ve Ark., 2014).
4-14 pm dalga boyu araligindaki FIR 1sinlari, hiicre
biiylimesi i¢in faydali olarak kabul edilir ve bu dalga
boyundaki radyasyon, bazi insanlar tarafindan “hayat
1s1nlar1” olarak adlandirilir (Dyer, 2011).

FIR terapisinin saglik yoniinden asagidaki etkilerinden
s6z edilmistir: Kandaki oksijen miktarini arttirir, kas
dokularini ve cildi genglestirir, doku yenilenmesini ve
hizli iyilesmeyi saglar, sinir sistemi fonksiyonunu
geligtirir,  cilt  dokusunda  lipitleri  azaltir,
metabolizmay1 gelistirir, kan sirkiilasyonunu arttirir,
oksijen dagitimini ve yumusak dokuya besini arttirir,
biriken toksinlerin atilmasina yardimci olur, kaslari
rahatlatir ve uyku kalitesini arttirir (Dyer, 2011; Lou
ve Lin 2011).

FIR 1sinlari modern saunalarda geleneksel i1sitma
yerine uzak kizildtesi 1sinim ile 1sitma saglamaktadir.
Bu saunalar, uzak kizildtesi iginlarin tedavi edici
ozellikleri kullanilarak gelistirilmislerdir. FIR &zellikli
saunalardan ozellikle, konjestif kalp yetmezligi,
hipertansiyon ve obezitenin tedavisinde faydalanilir
(Beever, 2010). Bu 1smlar, geleneksel saunalar gibi
deriyi ve solunum sitemini fazla 1sitmadan, daha
konforlu bir sicaklik saglayarak viicudun derinlerine
isler (Sekil 1). Bu da saunada daha keyifli, sikintisiz
ve bunalmadan vakit gecirebileceginiz anlamina gelir

(Dyer, 2011; Cobb, 2013; SunCare Sauna, Erigim
tarihi: 27.12.2016).
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Sekil 1. Kizilotesi ve klasik sauna. a) Kizilotesi sauna,
viicudun 1sitilmast kizilotesi 1sinlarin direkt viicuda
yonlenmesi ile gergeklesir. b) Klasik saunada her yer
aynt oranda 1sitilir ve enerji gideri daha fazladir
(Infrared saunas, Erigim Tarihi: 08.05.2017).

FIR uygulamalar1 6zellikle Asya tibbinda gelismistir
ve bu o6zellikleri igeren kumaslar; sporcu giysilerinde,
medikal tekstillerde, yatak kumasi olarak, eldiven ve

corap v.b. tekstillerde kullanim alani bulmaktadir.

Insan teni 3-50 mikron arahiginda uzak kizilotesi
enerji yayillimi yapmaktadir. En fazla ¢ikis araligt 9,4
mikron civaridir. Ornegin insanin el ayasi, 8-14
mikron araliginda bir salinim yapmaktadir. Uzak
kizil6tesi 151 yayma 6zelligi kazandirilmis bir tekstil
Uriiniiniin ¢aligma prensibi, insan viicudunun yaydigi
bu termal enerjiyi tekrar viicuda uzak kizilétesi (FIR)
enerjisi olarak  geri yansitma  prensibine
dayanmaktadir. Burada kumas bir nevi ayna gorevi
gorerek absorbladigi enerjiyi insan viicuduna geri
yansitmaktadir (Sekil 2) (Dyer, 2011;

Erisim tarihi: 08.03.2016; Vathare, 2014).

Energear,

Sekil 2. Uzak kizilotesi ¢aligma prensibi (Energear,
Erisim tarihi: 08.03.2016).



Uzak kizilotesi isin yayan kumas ve iplikler

3. UZAK KIZILOTESI ISIN YAYAN
BiYOSERAMIK VE BAMBU KOMUR
TOZLARI

Atesin kesfiyle birlikte seramigin ¢anak ve ¢dmlege
dontstiiriilmesi, gdocebe hayattan yerlesik tarimsal
hayata gecisi hizlandirmigtir. Biyo-seramik ifadesi,
biyolojik seramikler  olarak

islevsellige  sahip

tanimlanabilir. ~ Biyoseramik = malzemeler  uzak
kizilotesi 1ginlar1 yayabilirler (Dyer, 2011; Pasinli,

2004).

Biyoseramik tozlar, uzak kizildtesi 1sinim yayabilen
malzemelerden birisidir (Sekil 3). Ozellikle 8-14 pm
dalga boyu araligindaki 1sinlar1 0,9 ¢ tzerinde
yayabilirler (Leung, 2015). Uzak kizilétesi 6zelligin
kazandirilmasi icin tekstil yapisina katilabilen bazi
biyoseramik tozlar asagidaki gibidir: Magnezyum
oksit (MgO), zirkonyum dioksit (ZrO2), alimiinyum
oksit (AI203), oksit
(Fe203), silisyum dioksitin

demir i
(Si02),
titanyum dioksit (TiO2) bilesiklerinin yaninda dogada

germanyum,

bulunan yesim tasi, apatit tasi, inci tozu, turmalin gibi

minerallerde toz halinde tekstil yapilarina katilabilirler.

Bu materyallerin viicut 1sisimm muhafaza ettigine

inanilmaktadir.  Biyoseramik  malzemeler FIR’1
eklemlerin derinine tekrar yayarlar ve bu sayede
dokularin kan akiginin artmasi saglanir (Dyer, 2011;
Wang ve Ark., 2011;
07.01.2017; Lin ve Ark., 2015; Cobb, Erisim Tarihi:

27.12.2016).

Biocera, Erisim Tarihi:

Bambu, diisiik enlemli tropik ve subtropikal bolgede
yaygin olarak yetigir. Bambu komiir tozlar1 bambu
bitkisinin 800-1200 °C’de ki firmlarda
komiirlestirilmesi ile elde edilir ve bitki hasadi 5
yildan sonra yapilmalidir. Bambu kémiir tozlar1 insan
viicudu tarafindan hizla emilebilen uzak kizilotesi
wgmlar iiretir. Insan viicudunun derinliklerine uzanan
bu 1sinlar, atom ve molekiil titresimlerini meydana
getirerek viicudun i¢ sicakligmi yiikseltebilir. Aym

zamanda, kilcal damarlarin genislemesi ve bunun
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sonucunda kan dolasiminin hizlanmasi viicut 1sisinin
korunmasimi saglar. Bambu komiir kozlarinin ayni
zamanda; gili¢lii absorbsiyon, koku giderme, nem
¢cekme Ozelliklerine de sahiptirler (Bamboo charcoal,
Erisim Tarihi: 08.01.2017; Lin ve Ark., 2015; Lin ve
Ark., 2015).

Bircok calismada tekstil {iriinlerinin uzak kizilotesi
151n yaymasi i¢in bambu kdmiir tozlar1 ile ¢aligilmustir.
Bu tozlar polimer matrikslerinin igine katilarak
ekstriiderden farkli polimer igerikli lifler elde
edilmistir. Calismalarda bambu komiir tozlarinin uzak
kizil6tesi 151n yayma oranini arttirdign goriilmistiir (Li

ve Ark., 2010; Lin ve Ark., 2015; Lin ve Ark., 2014).

1.00 -

0.80 - '\J\/

0.60 -

0.40

Yayilim (g}

0.20 +

8 9 10 11 12 13 14
Dalga bovu {um})

G_ODIJII
3 4 5 6 7

Sekil 3. 8-14 mikron araliginda uzak kizilétesi yayilim
0,9 ¢ lizerinde gelmistir (Leung, 2015).

4. UZAK KIZILOTESI ISINLARIN CALISMA
PRENSIBi VE OLCUM YONTEMIi

4.1. Siyah Cisim Emisyonu

Istya maruz kalan tiim nesneler siyah cisim (black
body) emisyonu adi verilen elektromanyetik dalga
yayarlar. Oda sicakliginda bu elektromanyetik dalga,
kizil otesidir (dalga boyu: 0.77 ~ 1000 pm). Siyah
cisim enerjisi asagidaki denklemde gorildiigii gibi

mutlak sicaklikla orantili olarak yayilir.
W=c.T* (@h)

Burada W: Emisyon Enerjisi, o: Stefan-Boltzmann
sabiti ve T: Mutlak sicaklik (K).
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Bu denklemin ad1 Stefan-Boltzmann Yasasidir. Bu, bir
cisim tarafindan yayilan c¢esitli dalga boylarindaki

radyasyonun toplam  enerjisini  gosterir.  Bir

malzemenin yayilim (emissivite) faktoril, cismin
emisyon verimliliginin (ve emiliminin) bir dl¢iistidiir
ve asagidaki denklemle ifade edilir.

Gri bir cisim tarafindan yayilan
_ tum radyasyon enerjisi 2
— Aynisicaklikta bir siyah cisim tarafindan ( )
yayilan tim radyasyon enerjisi

&

Gri cismin yayilimi genelde 1°den diigiiktiir.

Uzak kizilotesi yayilim degeri, maddenin yiizey
kosullarina, sicakligina ve cismin dalga boyuna
baglidir. Siyah cisim emilimi 1 olarak kabul edilir.
Diger cisimlerinki 0<x<l arast degerler igerir.
Ornegin; Insan teni: 0,99; agag, tahta, su, buz, don,
yaprak: ~ 0,97; cam, beton, tugla: 0,94; paslanmaz
celik: 0,74; Aliminyum: 0,18 gibi degerlerdedir

(Emissivity Measure TSS-5X).
4.2. Uzak Kizltesi Isinlarin Olciim Yontemi

Bir cismin uzak kizil6tesi 1s1n yayilim degeri (€) bazi
test cihazlar ile 6lgiilebilir. Bu cihazlardan biri, Japon
sensor kurulusu tarafindan piyasaya sunulan TSS-5X
modelidir. Bu cihaz ile 10-45 °C ve %35-85 nem
ortam sartlarinda, 2-22 um araligindaki uzak kizilotesi
isinimlarin miktart dlgiilebilmektedir. Bir diger 6lglim
cihaz1 ise Tayvan firmasimn EMS-302M modelidir.
Bu model tekstil firiinlerinin &lglimii i¢in daha
kullanighidir. Bunun sebebi de, cihazin 6l¢iim yaptigi
sicaklik degeri (34 °C) sabittir ve bu deger, insan
teninin sicaklik degerine en yakin degerdir. Ayrica, 5-
14 um dalga boyu araliginda 6l¢iim yapar ve bu deger
araligl insan viicudundan yayilan dalga boyuna en
yakin degerdir. Bu nedenle, tekstil iirlinlerinin FIR
degeri 6l¢limiiniin, EMS-302M maodeli ile daha uygun
olacagi soylenebilir (Far Infrared Emissivity Analysis
System, Erisim Tarihi: 03.01.2017).

5. UZAK KIZILOTESI ISIN YAYAN
TEKSTILLER

Uzak kizilotesi ozelligi tekstil {irtintine iki farkl
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sekilde kazandirilabilir.  Birincisi, biyoseramik
Ozellikli bir minerali veya dogadan elde edilen ve
islenen bir maddeyi (bambu komiirii) kumasa
aktararak (kaplama, laminasyon, baski v.b.), ikinci
metot ise uzak kizilotesi dzelligine sahip malzemeyi
lif ¢ekimi sirasinda polimer matrislerine katmak iizere
yapilir (Dyer, 2011; Hu ve Ark., 2015; Lin ve Ark.,
2016; Li ve Ark., 2010; Wang ve Ark., 2011; Park ve

Shin, 2011).

Uzak kizilotesi tekstilleri i¢in Japonya uzak kizilotesi
birligince standart hazirlanmistir (FTTS-FA-010). Bu
standartin gerekliligi olarak, 3-14 mikron dalga boyu
arahigindaki 15181in absorbe edilmesi ve tekrar geri
yansitilmasi esastir. Yansitma degeri siyah cismin
yansitma degerine gore hesaplanir ve deger araligi 0-1
¢ arasimndadir. Standartta belirtildigine gore, uzak
kiz1l6tesi 151n yayilim degeri 0.8 € ve {lizeri olunca
saglik yoniinden faydali oldugu vurgulanmistir

(Specified Requirements of Far Infrared Textiles,
Japan Far Infrared Textiles, 2004).

5.1. Uzak Kizilotesi Ozellik Kazandirdmis Elyaf ve
Iplikler

Elyaf ve ipliklere FIR 6zelligi genellikle, elyaf ¢ekimi
sirasinda biyoseramik veya bambu komiir tozlar1 gibi
FIR yayabilen bir malzemenin polimer eriyigine
katilmasi seklinde olmaktadir (Lou ve Lin, 2011; Lin
ve Ark., 2015; Lin ve Ark., 2014; Shih ve Ark., 2015;
Hsing ve Ark., 2015; Li ve Ark., 2016; Pooley ve Ark.,
2016; Lin ve Ark., 2013). Bambu komiir tozlari
karbonlama iglemi ile iretildikleri

icin  siyah

renktedirler ve iretilen ipliklerde siyah renkte
olmaktadir. Ancak; Li ve arkadaslarmin yaptiklar1 bir
calismada, bambu kOmiir tozlarmi titandioksit ile
modifiye ederek beyaz renkte iplik elde edilmistir (Li

ve Ark., 2010).

FIR ozellikli elyaflar, Celliant®, Emana®, Nilit®
ticari adlart ile piyasada satilmaktadir (Celliant,
Erisim Tarihi: 22.01.2017; Emana, Erisim tarihi:
25.01.2017; Nilit, Erisim tarihi: 25.01.2017). Uzak



Uzak kizilotesi isin yayan kumas ve iplikler

kiziltesi seramik tozlarinin liflere ¢ekim esnasinda
karigtirilmasiin bazi sakincalar1 olabilmektedir. Bu
sakincalardan biri, seramik tozlarinin filament igindeki
miktar1 arttikca elyafin mukavemetinde azalma
olmasidir. Diger bir problem ise, bu tozlarin diizelere
zarar vermesi (asindirmasi) ve diizeleri tikamasi
seklinde meydana gelebilmektedir. Bu nedenle toz
konsantrasyonu %35’in iizerine ¢gikmamaktadir (Lin ve

Ark., 2008).

Lin ve arkadaglarinin yaptiklar1 bir ¢alismada (Lin ve
Ark., 2016), nylon liflerine bambu komiir tozlari
katilarak elde edilmis lifler polietilen teraftalat (PET)
ve paslanmaz c¢elik ile karistirilarak tekstil ylizeyi
haline getirilmislerdir. Calisma sonucunda elde edilen

yiizeyin uzak kizilotesi degerleri 0,85 ¢ iizerinde

gelmistir. Degerler 0,8 & iizerinde oldugundan
kumaslarin  sagliga faydali olacagi  sonucuna
varilmigtir.

Lin ve arkadaslarmin yaptiklar1 bir baska ¢alismada
(Lin ve Ark., 2014), %1,2 oraninda bambu koémiir
tozlart igeren polyester, paslanmaz ¢elik tel (40 pm)
ve antibakteriyel nylon ile biikiilerek hibrit iplik elde
edilmistir. Paslanmaz c¢elik tel ¢ekirdek iplik olarak
kullanilmis ve iizeri uzak kiziltesi 6zellikli polyester
ve antimikrobiyel nylon ile sarilmistir. Hibrit iplik atki
ipligi, multifilament PET ise ¢ozgii ipligi olarak
kullanilmis ve 1ti¢ ¢esit kumas elde edilmistir.
Kumaglarin farkliliklart hibrit ipligin biikkiim sayisina
(8, 11, 14 tur/cm) gore degismektedir. Uzak kizilotesi
test sonuglarina gore ipligin biikiim sayisindaki artis

uzak kizilotesi yayilimla dogru orantili olarak artmistir.
5.2. Uzak Kizilitesi Ozellik Kazandirdmis Kumaslar

Kumaglara uzak kizilotesi yayma  dzelligi,

biyoseramik tozu igeren bir regine ile kazandirilabilir.
Bunun i¢in uzak kizilétesi seramik tozlar1 kumasa;
laminasyon, kaplama, piiskiirtme, baski veya apre
prosesleri ile kazandirilabilir (Dyer, 2011; Lin ve Ark.,
2008).

Uzak kizilotesi yayma Ozelligi kazandirilmis
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kumaslarmn ticari olarak gittikge artan potansiyalleri
vardir. Uzak kizil6tesi 1s1n yayma 6zellikli tigort, ayak
bilek sargisi, ¢orap, eldiven, i¢ c¢amasirt v.b. gibi
bir¢ok iiriin piyasada mevcuttur (Promolife, Erigim
Tarihi:  25.01.2017;  Nikken, Tarihi:
26.01.2017).  Nikken®, Gold
Reflect’Line® piyasada bulunan bazi FIR 6zellikli

Erisim

Energear® ve

kumaslarin ticari isimleridir (Nikken, Erisim tarihi:
27.01.2017; Energear, Erigim Tarihi: 28.01.2017; HT
Concept, Erigsim Tarihi: 28.01.2017).

Lin ve arkadaslarinin yaptiklar bir ¢alismada (Lin ve
Ark., 2013), FIR 6zellikli nonwoven elde edilmistir.
Calismadaki nonwoven kumaslarda 3 ¢esit PET elyaf
kullanilmigtir. Kullanilan elyaf ¢esitlerinden biri, uzak
kiz1lotesi yayma Ozelliklidir. Calisma sonucunda,
hibrit dokusuz yiizeyli kumaglarin uzak kizilotesi
yayilim degerlerinin 0.65 - 0.72 ¢ arasinda oldugu
gozlenmistir. Bu degerler insan sagligina faydal
oldugu belirtilen 0.8 € degerinden daha diisiik oldugu

icin FIR ozelligi diigiiktiir. Bunun nedeni ise elyafin

yalmzca %1.5 oraninda wuzak kizilStesi tozu
igermesidir.
Conrado ve Munin’in yaptiklart bir ¢aligmada,

seramik tozu katkili sentetik liflerden Oriilmiis bir

kullaniminin, kadinlarin  viicut odlgiilerinde

giysi
degisime neden olup olmadigi aragtirilmigtir. Caligma
popiilasyonu, aktif (22) ve plasebo (20) olmak iizere
iki gruba ayrilmig, 20-60 yas araliginda 42 goniillii
kadindan olusmustur. Goniilliiler, seramik tozu
emdirilmis ve seramik tozu emdirilmemis giysileri en
az 8 saat / 30 giin boyunca kullanmiglardir. Deneysel
veriler sonucunda, uzak kizilotesi ozellikli giysiyi
giyenlerde  mikrosirkiilasyon ve  biiyiik  kan
dolagiminda bir artis oldugu gézlenmis bu nedenle de
viicut oranlarinda (6lgiilerinde) azalma meydana
geldigi tespit edilmistir. Bu sonuca dayanilarak, uzak
kizilotesi biyoseramik katkili giysilerin genel insan
saghigina faydali olabilecegi

(Conrado ve Munin, 2011).

sonucu ¢ikarilmigtir
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Richelmi ve arkadaslari, FIR 6zellikli kumastan elde
edilmis kiilotlu corabin, seliilit ve yerel adipozite
kusurlarinin ~ kapatilmasinda  dermatolojik  olarak
faydalarinit test etmiglerdir. Caligmada, 18-60 yaslari
arasinda seliilit ve lokal adipozite sorunu olan 40
kadin denek kullamilmistir. Kadinlarin yarisi FIR
ozellikli kiilotlu ¢orabi giyerken, diger yarisi ayn1 yap1
ve goriiniisli olan kiilotlu ¢orab1 giymistir. Test edilen
uriiniin numuneleri, denekler tarafindan ard arda 56
giin boyunca giinde 8 saat giyildi. Elde edilen
sonuglara gore, FIR oOzellikli kiilotlu ¢orabi giyen
kullanicilarin seliilit ve lokal adipozite kusurlarmin
goriiniimiinde azalma oldugu kanitlanmigtir. Ayrica
cildin; esnekligini,

plriizsiizligini  ve sikiligini

iyilestirdigi kanitlanmigtir (Richelmi ve Ark.)

Shih ve arkadaslar1 uzak kizilétesi yayan nonwoven

tekstil yiizeyi elde etmislerdir. Caligmada, uzak
kizilotesi 6zellikli polyester (FF), diisiik ¢ekim oranli
polyester (LPET) ve bambu lifleri (BF)farkli oranlarda
karistirtlarak 5 g¢esit nonwoven yiizey elde edilmistir.
60:10:30 ve 50:20:30 (FF, LPET, BF) oranlarinda
karigtirtlmis  kumaslarin - kizilotesi  degerleri 0,8 ¢
iizerinde Olgiilmistir. Bu da insan sagligina yararli
degerden yiiksek oldugu i¢in bu oranlar idealdir (Shih

ve Ark., 2015).
6. SONUC

Kizilétesi 1sinlarin insan sagligina verdigi faydalar
cesitli arastirmalarla ortaya konmustur. Bu isinlar;
yeni nesil saunalarda, terapatik etkilerinden
faydalanmak i¢in 1sitma amaciyla kullanilmaktadir.
Insan viicudu da kiziltesi yayma ozelligine sahiptir
ve bu Ozellikten faydalanilarak tekstil {riinleri
gelistirilmistir. FIR 0zelligi iriinlere elyaf g¢ekimi
sirasinda veya kumasg kaplama seklinde
kazandirilabilir. Giiniimiizde uzak kizildtesi tirtinlerin
satist (corap, eldiven, medikal tekstiller v.b. gibi)
onemli potansiyeller igermektedir ve gelecekte de bu
driinlerin  iretim ve g¢esitliliginin artarak devam

edecegi ongoriilmektedir.
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