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Bornova Ekolojik Kosullarinda Yerel Ekmeklik Bugday Cesitlerinin
Kalite Ozelliklerinin Incelenmesi

Ash OZBAS”

R. Refika AKCALI GIACHINO™
OZET

Bu ¢alisma, Bornova’nin ekolojik kosullarinda yetistirilen bazi yerel ekmeklik bugday ¢esitlerinin kalite
ozelliklerini belirlemek amactyla 2022-2023 yetistirme sezonlarinda yuriitiilmiistiir. Arastirma kapsaminda,
Tiirkiye’nin ¢esitli yorelerinden toplanmus sekiz adet yerel ekmeklik bugday gesitleri ve Ege Tarimsal
Arastirma Enstitiisii (ETAEM) tarafindan tescil edilmis olan ii¢ adet kontrol amagh ekilen ekmeklik bugday
gesitleri materyal olarak kullanilmistir. Deneme tesadiif Bloklari Deneme Desenine gore ii¢ tekerriirlii olarak
kurulmustur. Arastirmada, hasattan sonra elde edilen bugday taneleri yas gliiten, sertlik, protein, rutubet (nem),
hektolitre, sedimentasyon, diisme sayisi, kiil, nisasta, yag ve lif gibi kalite parametreleri agisindan NIR (Near
Infrared) cihazinda analiz edilmistir. Varyans analizi sonuglart kalite 6zellikleri bakimindan yerel bugday
cesitlerinde dnemli bir varyasyon oldugunu gostermistir. Yerel ekmeklik bugday ¢esitlerinin yas gluten,
protein, diisme sayist Zeleny sedimantasyon degeri, nisasta ve lif 6zellikleri bakimindan kontrol ¢esitleri (Efe,
Kayra, Meltem)’'ne gore daha iistiin ozelliklere sahip oldugu gozlemlenmistir. Arastirmadan elde edilen
sonuclara gore Kars kirmizi bugday yas gluten (%30.2), protein (%14.6), Zeleny sedimantasyon degeri
(46.1ml) bakimindan, Kirik bugdayi sertlik (73.3), protein (%14), kiil (%2.4), nisasta (%49.8) ve yag (%4.8),
Kafkas Kizili ¢esidinin lif (%6.6) agisindan 6ne ¢iktig1 belirlenmistir. Elde edilen bulgular, hem yerel tarimin
strdiirtilebilirligine katkida bulunmak hem de kaliteli bugday iiretimini tesvik etmek i¢in 6nemli bilgiler
sunmaktadir.

Anahtar Kelimeler: Yerel bugday, kalite parametreleri, karakterizasyon, protein

Investigation of Quality Traits of Local Bread Wheat Varieties under
Bornova Ecological Conditions

ABSTRACT

This study was carried out in 2022-2023 growing seasons to determine the quality characteristics of
some local bread wheat varieties grown under the ecological conditions of Bornova. Eight local bread wheat
varieties collected from different regions of Turkey and three control bread wheat varieties registered by the
Aegean Agricultural Research Institute (AARI) were used as materials in the study. The experiment was
designed as a randomised block design with three replications. In the study, the wheat grains obtained after
harvest were analysed for quality parameters such as wet gluten, hardness, protein, moisture, hectolitre, Zeleny
sedimentation, fall number, ash, starch, oil and fibre by NIR (Near Infrared Reflectance Spectroscopy) device.
The results of analysis of variance showed that there was significant variation among local wheat varieties in
terms of quality characteristics. It was observed that local bread wheat varieties had superior properties in terms
of wet gluten, protein, Falling Number, Zeleny sedimentation value, starch and fibre properties compared to
the control varieties (Efe, Kayra, Meltem). According to the results obtained from the research, Kars red wheat
stood out in terms of wet gluten (30.2%), protein (14.6%) and Zeleny sedimentation value (46.1 ml), Kirik
wheat stood out in terms of hardness (73.3%), protein (14%), ash (2.4%), starch (49.8%) and fat (4.8%), and
Kafkas Kizil1 stood out in terms of fibre (6.6%). The results obtained provide important information both for
the sustainability of local agriculture and for the production of quality wheat.

Keywords: Local wheat, quality parameters, characterisation, protein
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A Simulation-Based Analysis of Autonomous Vehicles in Urban Traffic:
Reducing Congestion on Maltepe’s E-5 Route to the University

Banu Cahs USLU

Abstract:

This study presents a simulation-based analysis of the potential impact of autonomous vehicles on traffic
congestion at two major intersections along the E-5 route to the university in the Maltepe district of Istanbul:
the Aydin Evler junction and the junction near Hilltown Mall. These intersections experience significant
congestion, particularly during peak hours. The research investigates whether routing autonomous vehicles
through an alternative route leading to the Recep Tayyip Erdogan Compus in Maltepe after exiting the E-5
could alleviate traffic bottlenecks at these critical junctions. By simulating various scenarios, autonomous
vehicles were directed to alternative routes, adjusting their speed and routes adaptively. The results indicate
that autonomous vehicles, by using alternative roads, can significantly reduce congestion at these intersections
and improve overall traffic flow. This study suggests that autonomous vehicles, through intelligent decision-
making and route optimization, could provide a strategic solution for managing urban traffic and reducing
congestion in highly congested areas.

Keywords: Autonomous vehicles, Urban traffic management, Simulation analysis, Traffic flow
optimization, DES

Kentsel Trafikte Otonom Araclarin Simiilasyon Tabanh Analizi:
Maltepe E-5 Giizergahinda Universite Yolunda Trafik Sikisikhginin
Azaltilmasi

Ozet

Bu ¢aligma, Istanbul'un Maltepe ilgesindeki E-5 giizergahinda yer alan iki 6nemli kavsakta, otonom
araclarin trafik sikigiklig1 iizerindeki potansiyel etkilerini simiilasyon tabanli bir analizle degerlendirmektedir.
Bu kavsaklar, 6zellikle yogun saatlerde ciddi trafik sikigikliklari yagamaktadir. Arastirmada, E-5’ten ¢ikarak
Maltepe’deki Recep Tayyip Erdogan Kampiisii'ne giden alternatif rotalarla yonlendirilen otonom araglarin, bu
kritik kavsaklardaki trafik tikanikliklarini hafifletip hafifletmeyecegi incelenmistir. Cesitli senaryolar simiile
edilerek, otonom araclarin hiz ve rotalarini adaptif bir sekilde ayarlayarak alternatif giizergahlara
yonlendirilmeleri saglanmistir. Sonuglar, otonom araglarin alternatif yollar1 kullanmasi sayesinde, bu
kavsaklardaki sikisikligi dnemli 6l¢iide azaltabilecegini ve genel trafik akisini iyilestirebilecegini gostermistir.
Aragtirma, otonom araglarin akilli karar alma ve rota optimizasyonu yoluyla yogun boélgelerdeki trafik
sikisikligint yonetmek ve azaltmak igin stratejik bir ¢ozlim sunabilecegini 6nermektedir.

Anahtar Kelimeler: Otonom Araglar, Kentsel Trafik Yonetimi, Simiilasyon, Trafik Akisi
Optimizasyonu, DES
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Denizlerimizde Yayihs Gosteren Bazi Alglerin Toplam Fenolik ve
Flavonoid Madde Iceriklerinin Antioksidan ve Antimikrobiyal Ozellikleri

Fatimah ABBAS”
Cengiz AKKOZ"*
Ozet

Bu calismada denizlerimizde yayilis gosteren makro alglerden Phacophyta boliimiinden’ Sargassum
vulgare, Rhodophyta boliimiinden Liagora viscida ve Chlorophyta boliimiinden Ulva rigida, dan olusan 3
farkli makroalg tiirtiniin 4 farkli ¢oziiciiyle hazirlanan ekstrelerinin antioksidan aktivitesi (toplam fenolik
madde tayini (TPC), toplam flavonoid madde tayini (TFC) ve antimikrobiyal aktivitesi (MiK) yontemleriyle
belirlenmistir. Yapilan ¢alismalarda fenolik madde konsantrasyonlari; S. vulgare en etkili bulunan aseton
ekstrakti 78.15+0.46pg/ml, U. rigida; metanol ekstrakti 25.78+0.001pg/ml, L. viscida; aseton ekstrakti
61.73+0.29ug/ml, olarak bulunmus su ile yapilan ekstraklar sonu¢ vermemistir. Flavonoid madde
konsantrasyonlart; S. vulgare en etkili bulunan metanol ekstrakti 19.68+0.02ug/ml, U. rigida; en etkili metanol
ekstraktinda 11.024+0.004pg/ml bulundu, diger ¢oziiciilerde de yakin sonuglarda bulundu. L. viscida, en etkili
bulunan etanol ekstrakti 10.14+0.01pg/ml, diger ¢oziiciilerde yakin miktarlarda sonuglandi ancak su ekstrakti
negatif olmustur. Elde edilen sonuglara gore antimikrobiyal testlerine karsi etki gosteren S. vulgare; P.
aeruginosa, B. cereus, metanol, etanol ve aseton ekstrelerinde (MIK:1.56mg/ml), S. Aureus metanol, etanol,
aseton (MIK:3.12mg/ml) olarak belirlenmistir, S. lutea metanol ekstrektinda (MIK: 1.56 mg/ml) bulunmustur.
C.albicans (metanol, etanol, aseton) ekstrelerinde (MIK:0.78, 1.56, 0.78 mg/ml), U.rigida, P. aeruginosa
metanol, S. lutea metanol, etanol ekstrelerinde (MIK: 1.56 mg/ml), S. aureus etanol, aseton ekstrelerinde
(MIK:3.12 mg/ml), B.cereus (metanol, etanol, aseton) eksrelerinde (MIK:0.19, 1.56, 0.39 mg/ml), C.albicans
(metanol, aseton) ekstrelerinde (MIK:1.56, 0.78mg/ml). L.viscida P. aeruginosa aseton ekstraktinda
(MIK:1.56mg/ml), S. aureus metanol, etanol ve aseton ekstraktlarinda (MIK: 3.12 mg/ml), B. cereus metanol
ekstraktinda (MIK:0.19mg/ml), C.albicans metanol ekstraktinda (MIiK:0.78mg/ml) bulunmustur. Su
ekstresinin higbir test mikroorganizmasina karsi antimikrobiyal etkinlik géstermedigi gézlenmistir. Sonug
olarak; elde ettigimiz sonuglara gore en yiiksek oranlar aseton ve metanol ¢oziiciileriyle elde edilen ekstrelerde
bulunmustur.

Anahtar kelimeler: Makro alg, Antioksidan, Antimikrobiyal, Antifungal.

Antioxidant And Antimicrobial Properties of Total Phenolic And
Flavonoid Substance Contents of Some Algae Spreading In our Seas

Abstract

In this study, the antioxidant activity (determination of total phenolic substance (TPC), determination
of total flavonoid substance (TFC) and antimicrobial activity (MIC) method of extracts prepared with 4
different solvents of 3 different macroalgae species consisting of Sargassum vulgare from the Phaeophyta
section, Liagora viscida from the Rhodophyta section and Ulva rigida from the Chlorophyta section, which are
macro algae spreading in our seas, were determined. In the studies performed phenolic substance
concentrations; S. vulgare the most effective acetone extract was found as 78.15+0.46ug/ml, U. rigida;
methanol extract was found as 25.784+0.001pug/ml, L. viscida; acetone extract was found as 61.73+0.29ug/ml,
and extracts made with water did not give results. Flavonoid substance concentrations; S. vulgare the most
effective methanol extract was found as 19.68+0.02ug/ml, U. rigida; the most effective methanol extract was
found as 11.02+0.004pg/ml, and similar results were found in other solvents. L. viscida; the most effective
ethanol extract was found as 10.14+0.01pg/ml, and similar amounts were found in other solvents, but water
extract was negative. According to the results obtained, S. vulgare, which was effective against antimicrobial
tests, was found in P. aeruginosa, B. cereus, methanol, ethanol and acetone extracts (MIC: 1.56 mg/ml), S.
Aureus was found in methanol, ethanol, acetone (MIC: 3.12 mg/ml), S. Iutea was found in methanol extract
(MIC: 1.56 mg/ml). In C.albicans (methanol, ethanol, acetone) extracts (MIC: 0.78, 1.56, 0.78 mg/ml),

" Selguk Universitesi Fen Fakiiltesi Biyoloji Béliimii, Kampiis/Konya.
" Selguk Universitesi Fen Fakiiltesi Biyoloji Boliimii, Kampiis/Konya.
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U.rigida, P. aeruginosa methanol, S. lutea methanol, ethanol extracts (MIC: 1.56 mg/ml), S. aureus ethanol,
acetone extracts (MIC: 3.12 mg/ml), B.cereus (methanol, ethanol, acetone) extracts (MIC: 0.19, 1.56, 0.39
mg/ml), C.albicans (methanol, acetone) extracts (MIC: 1.56, 0.78mg/ml). L.viscida was found in P. aeruginosa
acetone extract (MIC: 1.56 mg/ml), S. aureus in methanol, ethanol and acetone extracts (MIC: 3.12 mg/ml), B.
cereus in methanol extract (MIC: 0.19 mg/ml), C. albicans in methanol extract (MIC: 0.78 mg/ml). It was
observed that the water extract did not show antimicrobial activity against any of the test microorganisms. As
a result; according to the results we obtained, the highest rates were found in the extracts obtained with acetone
and methanol solvents.

Key words: Macro algae, Antioxidant, Antimicrobial, Antifungal.
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Siirdiiriilebilir Kalkinma I¢in Blokzincir Destekli Siirdiiriilebilirlik
Muhasebe Sistemleri

Giilsah Kazak”
Ozet

19. Yiizy1l itibari ile teknoloji ve sanayinin gelismesi isletmelerde gelisen kurumsal sosyal bilinci ile
isletmeler faaliyetler sonucunda kar elde etmenin yaninda etik, hesap verebilir, glivenilir, ekonomik, sosyal ve
cevresel sorumlulukla hareket ederek deger yaratma anlayisini benimsemelerini gereklilik haline getirmistir.
Ozellikle 2000°1i yillardan itibaren tiim diinya’nin ekonomik, sosyal ve gevresel dongiisii iizerine sekillenen
stirdiiriilebilir kalkinma ile kurumsal siirdiiriilebilirlik igletmelerin tiim muhasebe yaklasimi ve paydas
raporlarinin diizenlenmesini etkilemistir. Giintimiizde isletmeler faaliyetlerini hesap verebilir, giivenilir, seffaf,
sosyal sorumluluk ve siirdiiriilebilirlik anlayis1 altinda yiiriitiilmesi gerektirmektedir.

Klasik muhasebede isletmeler, sadece finansal sonuglara gore kurumsal raporlarini diizenlemektedir.
Siirdiiriilebilirlik konusundaki farkindaligin artmasi, isletmelerin faaliyetlerinde giderek artan yasal
diizenlemelere yol agmakta ve daha once goniillilk esasina dayali olarak finansal olmayan verilerin, rapor
halinde sunularak yaymlanmasi zorunlu kilmigtir. Bu durum siirdiiriilebilirlik muhasebesi kavramini
gelistirmistir. Stirdiriilebilirlik muhasebesi, yalnizca ekonomik olmaktan ziyade bir kurulusun gevresel ve
sosyal etkilerine iliskin finansal olmayan performans 6lglimlerini kapsamaktadir. Son yillarda, siirdiiriilebilirlik
muhasebesinde blokzinciri teknolojisi oldukca gelismistir. Hatta blokzinciri Birlesmig Milletler tarafindan
2015 yilinda 6ngoriilen Strdiiriilebilir Kalkinma Hedeflerine (SKH) ulasmak i¢in kullanilabilecek bir teknoloji
olarak tanimlanmigtir. Blokzinciri teknolojisinin kayit sistemi ile igletmelerin ¢cevresel verileri seffaf, glivenilir
ve dogrulanabilir olmaktadir. Bu teknoloji sayesinde siirdiiriilebilirlik kapsaminda yayinlanan raporlarin farkl
taraflar arasinda denetlenebilir olmasi giivenilirligi arttirmaktadir. Blokzinciri teknolojisinin siirdiirtilebilirlik
acisindan en ¢ok elestiri alan yonii enerji tiiketimi olmaktadir. Blokzinciri kullaniminda yiiksek oranlarda
elektrik tiiketilmektedir. Fakat bu kapsamda kendi kendine yetebilen ve yenilenebilir enerji kaynaklari ile
elektrik tireten isletmelerde blokzincirinin bu olumsuz etkisi azaltilabilir.

Blockchain-Enabled Sustainable Accounting Systems For Sustainable
Development

Since the 19th century, the development of technology and industry, along with the evolving corporate
social consciousness in businesses, has made it a necessity for companies to adopt an understanding of value
creation by acting ethically, accountably, reliably, economically, socially, and environmentally, in addition to
making a profit from their activities. Especially since the 2000s, sustainable development, shaped by the
economic, social, and environmental cycles of the entire world, has influenced the accounting approach and
stakeholder reporting of businesses. Nowadays, businesses are required to conduct their activities under the
principles of accountability, reliability, transparency, social responsibility, and sustainability.

In classical accounting, businesses prepare their corporate reports solely based on financial results. The
increasing awareness of sustainability is leading to more and more legal regulations in business activities and
has made it mandatory to publish non-financial data in the form of reports, which was previously based on
voluntary principles. This situation has developed the concept of sustainability accounting. Sustainability
accounting encompasses non-financial performance measurements related to an organization's environmental
and social impacts, rather than being solely economic. In recent years, blockchain technology in sustainability
accounting has advanced significantly. In fact, blockchain has been defined by the United Nations as a
technology that can be used to achieve the Sustainable Development Goals (SDGs) envisioned in 2015.

With the blockchain technology's recording system, businesses' environmental data becomes
transparent, reliable, and verifiable. Thanks to this technology, the verifiability of reports published within the
scope of sustainability among different parties increases their reliability. The aspect of blockchain technology
that receives the most criticism in terms of sustainability is energy consumption. High amounts of electricity
are consumed in the use of blockchain. However, within this scope, the negative impact of blockchain can be
reduced in self-sufficient businesses that generate electricity using renewable energy sources.

" Dr. Giilsah Kazak, Afyonkarahisar Saglik Bilimleri Universitesi, gulsahkazak42@gmail.com
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Enflasyonun Golgesinde Muhasebe: 2023-2024 Donemi Tiirkiye

Uygulamalan
Hakan ACER’
Oz

Bu calisma, enflasyon muhasebesinin temel muhasebe kavramlart ile iligkisini ve 2023-2024 yillarinda
Tiirkiye’de uygulanan enflasyon diizeltmelerini ele almaktadir. Enflasyon muhasebesi, firmalarin finansal
tablolarin1 enflasyonun olumsuz etkilerinden arindirarak gercege uygun sunum saglamay1 amaglamaktadir. Bu
stire¢, tam aciklama, tutarlilik, tarafsizlik, parayla dl¢iilme ve maliyet esast gibi muhasebe kavramlariyla
dogrudan iligkilidir. Nakit akis tablosu hari¢ diger finansal tablolar tahakkuk esasina gore hazirlanmakta ve ¢ok
fazla subjektif tahmin barmdirmaktadir. Bu anlamda finansal tablolarin gercege uygunluk dereceleri zaten
tartigmali iken enflasyonun olumsuz etkileri bu tahminlerle dolu sunumun ayni zamanda yanlis olmasina ve
finansal tablolarin gergege uygun sunumdan daha da fazla uzaklagmasina neden olmaktadir. Ulkemizde yiiksek
enflasyon donemlerinde ortaya ¢ikan bu gercege uygun sunum problemi kismi ve genel diizeltme yontemleri
ile giderilmeye calisilmistir. 2023 yilinda gergeklestirilen enflasyon diizeltmeleri, dijitallesmenin ve muhasebe
yazilimlarinin geligmesiyle daha kapsamli hale gelmistir. Ancak, 2024 yilinda yapilan diizeltme islemleri,
muhasebe profesyonelleri i¢in ciddi bir ig yiikii olusturmus ve bazi protestolarin yaganmasina neden olmustur.
Ozellikle 50 milyon TL ciro altindaki miikelleflerin diizeltmeden muaf tutulmasi, enflasyon muhasebesinin
vergisel etkilerinin muhasebenin temel kavramlariyla celistigi algisint giiclendirmistir. Ayrica bu firmalarda
gercege uygun sunumdan bahsetmek olanaksizlasmistir. Sonug olarak, enflasyon muhasebesi, firmalarin
finansal tablolarinin ger¢ege uygun sunumunu saglamaktan uzaklasarak vergisel agidan degerlendirilen bir is

yiikii haline gelmistir.

Anahtar Kelimeler: Enflasyon, Enflasyon Muhasebesi, Tarihi Maliyet, Deger Iliskisi, Cari Deger
Muhasebesi.

Accounting In The Shadow Of Inflation: Turkish Practices During The
2023-2024 Period

Abstract

This study examines the relationship between inflation accounting and fundamental accounting concepts, as
well as the inflation adjustments implemented in Turkey during 2023-2024. Inflation accounting aims to
present financial statements that reflect a fair presentation by eliminating the adverse effects of inflation. This
process is directly related to accounting concepts such as full disclosure, consistency, neutrality, monetary
measurement, and the historical cost principle. All financial statements, except the cash flow statement, are
prepared on an accrual basis, which involves a significant degree of subjective estimation. Given that the
accuracy of financial statements is already debatable, inflation's negative impact exacerbates the problem,
leading to presentations filled with subjective estimates, further distancing the financial statements from a fair
presentation. In Turkey, during periods of high inflation, this issue of fair presentation has been addressed
through partial and general inflation adjustment methods. The inflation adjustments carried out in 2023 became
more comprehensive with advancements in digitalization and accounting software. However, the adjustments
implemented in 2024 have created a significant workload for accounting professionals, leading to protests in
some instances. Particularly, the exemption of taxpayers with revenues below 50 million TL from these
adjustments has strengthened the perception that the tax effects of inflation accounting conflict with
fundamental accounting principles. Consequently, ensuring a fair presentation in these firms has become nearly
impossible. In conclusion, inflation accounting has shifted away from ensuring the fair presentation of financial
statements and has instead become a tax-related burden.

Keywords: Inflation, Inflation Accounting, Historical Cost, Value Relevance, Current Value
Accounting.

" Yiiksek Lisans Ogrencisi/SMMM, Karamanoglu Mehmetbey Universitesi, SBE, Isletme Boliimii,
smmmhakanacer@gmail.com, ORCID: 0000-0002-4713-7974
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Potential Antioxidant Capacity and Total Phenolic and Flavonoid
Contents of Aqueous, Metanolic And Ethanolic Extracts Of Sargassum
Acinarium

Hatice Banu KESKINKAYA*

Cengiz AKKOZ"*
Ozet

Makroalglerde bulunan, polisakkaritler, fenolik bilesenler, ¢oklu doymamis yag asitleri, proteinler,
peptidler, pigmentler, vitaminler, terpenoidler ve steroller gibi maddelerin antioksidan etki gosterdigi
bilinmektedir. Sargassum tiirleri kirlenmemis alanlarda dagilim gosterir ve iilkemizde Akdeniz sularinda
yaygin olarak bulunur. Antioksidan bilesikler acisindan bu tiirler, karasal bitkilerin yani sira 6nemli bir yere
sahiptir. Sucul organizmalarin yapilarinda aktif (birincil ve ikincil) metabolitlerin zenginligi nedeniyle ilag
endiistrisinde kullanimi her gecen giin artmaktadir.

Bu nedenle, bu ¢alismanin amaci, Antalya ili Ugadalar ilgesinden elde edilen Sargassum acinarium'un
farkli 6ziitlerinin in vitro antioksidan kapasitesini, toplam fenolik (TPC) ve flavonoid (TFC) igeriklerini
degerlendirmektir. Antioksidan aktivite DPPHe siipiiriicii aktivite, ABTSe+, CUPRAC ve fosfomolibden
aktivitesi ile degerlendirildi. Toplam antioksidan aktivite tayinlerinde standart madde olarak BHT, BHA ve
askorbik asit kullanildi.

Ekstraktlarin TPC ve TFC degerleri sirasiyla 5,8540,34- 10,89+0,11 g GAEs/mg ekstrakt ve 5,79+0,17—
21,94+1,17 ug QEs/mg ekstrakt olarak hesaplandi. En yiiksek ABTSe+ radikal siipiiriicii aktivite (ICso:
17,21+0,55 pg/ml), fosfomolibden aktivitesi (Aoso: 80,64+0,13pg/mL) ve CUPRAC aktivitesi (Ao.so:
38,74+0,07ug/mL) S. acinarium makroalginin etanol ekstraktinda gézlendi. Ayni sekilde, DPPHe siipiirme testi
etanol Oziitlinde onemli diizeyde bir aktivite gosterdi (ICs0:25,36+0,22). Sonuglar S. acinarium'un iyi bir
antioksidan kapasite kaynagi oldugunu gosterdi ve ayrica bu tiiriin yararl fenolik bilesiklere sahip oldugu
bulundu. Bu nedenle gida ve ilag endiistrisinde hammadde olarak kullanilabilir diisiincesindeyiz.

Anahtar Kelimeler: Antioksidan kapasite, flavonoid, fenolik, Sargassum acinarium
Abstract

It is known that substances such as polysaccharides, phenolic compounds, polyunsaturated fatty acids,
proteins, peptides, pigments, vitamins, terpenoids and sterols found in macroalgae have antioxidant effects.
Sargassum species are distributed in unpolluted areas and are commonly found in Mediterranean waters in our
country. In terms of antioxidant compounds, this species have an important place in addition to terrestrial foods.
Due to the richness of active (primary and secondary) metabolites in the structures of aquatic organisms, their
use in the pharmaceutical industry is increasing day by day. So, the aim of the present study was to evaluate
in-vitro antioxidant capacity, total phenolic (TPC) and flavonoid (TFC) contents of Sargassum acinarium
different extracts obtained from Ugadalar, Antalya province. The antioxidant activity was evaluated by DPPH"
scavenging, ABTS™*, CUPRAC and phosphomolybdenum activity. BHT, BHA and ascorbic acid were used as
standard in the total antioxidant activities.

TPC and TFC of the extracts were calculated as 5,85+0,34- 10,89+0,11pg GAEs/mg extract and
5,79+0,17—21,94+1,17 pg QEs/mg extract, respectively. The highest ABTS radical scavenging activity (ICso:
17,21£0,55 pg/ml) was determined in phosphomolybdenum activity (Ag.so: 80,64+0,13pg/mL) and CUPRAC
activity (Ao.so: 38,74+0,07pg/mL) were determined in S. acinarium ethanol extract. In the same way,
DPPH" scavenging assay show significant activity in the ethanol extract (ICs0:25,36+0,22). The results
showed that S. acinarium has a good source of antioxidant capacity. It has also been found to have beneficial
phenolic compounds. Thus, it can be used as raw material in food and pharmaceutical industry.

Keywords: Antioxidant capacity, flavonid, phenolic, Sargassum acinarium
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™ Selcuk University, Faculty of Science, Department of Biology, Konya, Turkey.

*Corresponding author ORCID Code: https://orcid.org/0000-0003-3268-0189
cakkoz@selcuk.edu.tr, +90 532 720 10 68



ULUSLARARASI BILIM TEKNOLOJI VE SANAT KONGRESI / INTERNATIONAL SCIENCE TECHNOLOGY AND ART
. CONGRESS (ISTAC 2024)
25-27 EKIM 2024/25-27 OCTOBER 2024 SIDE / ANTALYA

Bir Tasarim Unsuru Olarak Dpkunun Atik Nesne Kullanimi Uzerinden
Irdelenmesi Hatice Koklii*

H. Nevin Giiven™ "
Ozet

Gorsel plastik sanatlarin ve tasarimin ayni anda gorsel ve dokunsal iki duyu mekanizmasini birden
harekete gegirme giiciine sahip en 6zgiin anlatim bicimi dokudur. Geleneksel saanat anlayisinin degigsimine
neden olan Postmodern dénemin getirisi olarak iiretim bi¢imleri, malzeme 6nerileri doku kullanimi ile yeni
tanimlamalara, diizenlere ve kavramlara kap1 aralar. Boylelikle alisilmis resim malzemesi yerine doganin
yarattig1 kosullarina iliskin dokusal olugumlar, doniistimler tasarim ilkelerine ayrimli bir dille yansir. Bu tiirden
bir anlatim tarzi sanatginin kimligini ve ayirt edilen 6zelligini de belirlemesi agisindan énem kazanir. Sanat
yapitini olusturan farkli tiirden malzeme ve teknik kullanimi sanatgilarin 6znel dilini betimler. Bu ¢alismada
ozellikle dogada paslanip ¢iiriiyen metal atiklarin lizerinde olugan dokunsal izleri ve bu izlerin degisip doniisen
renk ve doku yogunluklariin gorsel anlatim diline, diisiince boyutuna yansimasina dikkat ¢ekilmektedir. Ayni
zamanda bu atik nesnelerde olusan rastlantinin sundugu olanaklarin sanatgi tarafindan segilen, benimsenen ve
kadraja alinan atik ve buluntu nesne {izerinde kendiliginden gelisen pas ve ¢liriimenin olusturdugu dokunun,
bir tasarim ilkesi olarak kullanimi ve sanat nesnesine doniisiimii ele alinmaktadir. Metalin nesne olarak
varliginin yarattig1 tahribat ve biraktig1 iz, dogadaki matematiksel diizeni animsatmakta ve siirekli olusan doku,
cevresel sorumluluga isaret etmektedir. Doku ve bigimsel yapilarin plastik bilgiyle birlestirilerek yeniden
iiretimi ve bu uygulamalarin gorsel, diisiinsel etkileri arastirilmaktadir. Atik ve buluntu nesnelerin doniigiimii,
ornekler tizerinden incelenerek gorsel ve kuramsal okumalari gergeklestirilecektir.

Anahtar Kelimeler: Doku, Striiktiir, Birim, atik nesne.

Examination of Tissue as a Design Element Through the Use of Waste
Objects

Abstract

Texture is the most original expression form of visual plastic arts and design that has the power to
activate both visual and tactile sensory mechanisms at the same time. As a result of the Postmodern period,
which causes a change in the traditional understanding of art, production forms, material proposals open the
door to new definitions, orders and concepts with the use of texture. Thus, instead of the usual painting material,
textural formations and transformations related to the conditions created by nature are reflected in design
principles in a different language. Such a style of expression gains importance in terms of determining the
artist's identity and distinguishing feature. The use of different types of materials and techniques that make up
the work of art depicts the subjective language of the artists. In this study, attention is drawn to the tactile traces
formed on metal wastes that rust and decay in nature and the reflection of the changing colour and texture
intensities of these traces on the visual expression language and the dimension of thought. At the same time,
the use of the possibilities offered by the coincidence of these waste objects as a design principle and the
transformation of the texture formed by spontaneous rust and decay on the waste and found object selected,
adopted and framed by the artist into an art object are discussed. The destruction caused by the presence of
metal as an object and the trace it leaves is reminiscent of the mathematical order in nature, and the continuously
formed texture points to environmental responsibility. Texture and formal structures are combined with plastic
knowledge to create a new art object.

Keywords: Texture, Structure, Unit, Waste Object.
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Anoson Islahinda Molekiiler Markor ve Genomik Yaklasimlar

Ismail KARAKAS®
Hatice TUGCU **
Giilsiim BOZTAS ***

R. Refika AKCALI GIACHINO ****
Ozet

Umbelliferae (Apiaceae) familyasinda yer alan Pimpinella L. cinsi, diinya ¢apinda yaklagik 180 tiirle
familyanin en biiyiik cinslerden biri olarak kabul edilir. Anason (Pimpinella anisum), ugucu yag1 ve baharati
i¢in yetistirilen 5nemli tek y1llik tibbi ve aromatik bir bitkidir. ilag, parfiimeri, gida ve icecek dahil olmak iizere
cok sayida endiistride kullanilmaktadir. Pimpinella tiirlerinin yillik tiretimi, ekosistemin biyotik ve abiyotik
bilesenleri ve gesitlerin genetik potansiyeli gibi bir¢cok faktdrden onemli dlgiide etkilenmektedir. Verimi
artirmak, kaliteyi iyilestirmek ve biyotik ve abiyotik streslere dayanikli gesitler gelistirmek amaciyla
Pimpinella genomunun anlasilmasi i¢in kapsamli genetik ve genomik arastirmalar yapilmalidir. Pimpinella
cinsi i¢in su anda genomik bilgi olduk¢a sinirlidir. Anasonun terapétik faydalari olan ¢ok degerli bir bitki
olmasina ragmen genetik ve genomik iligkileri yeterince anlasiimamistir. DNA kdkenli molekiiler markorlerin
kullanimu, bitki 1slah programlarimin hizlandirilmasinda giderek daha fazla 6nem kazanmaktadir. Bu markérler,
germplazmdaki verim artigint desteklemek i¢in markor destekli seleksiyon siireclerinde, genetik ¢esitliligin
analizinde ve filogenetik incelemelerde etkili bir sekilde kullanilmaktadir. Ozellikle Pimpinella tiirlerinin
germplazminda genetik ¢esitliliginin analizinde, filogenetik analizlerinde ve genetik baglanti haritalarini
olusturmak amacryla, Inter-simple sequence repeat (ISSR-Basit diziler arasi tekrar), randomly amplified
polymorphic DNA (RAPD- Rastgele ¢ogaltilmis polimorfik DNA), internal transcribed spacer (ITS), nuclear
rDNAITS (ribozomal DNA), cpDNA rps16 intron ve rpl16 intron ve Single-nucleotide polymorphisms (SNPs-
Tek niikleotid polimorfizmleri) gibi ¢esitli genetik markorler tercih edilmistir. Bu yontemler, bitkilerin genetik
Ozelliklerini daha iyi anlamak ve verim potansiyelini artirmak i¢in 6énemli bir ara¢ sunmaktadir. Bu nedenle
anason 1slahinda geleneksel yontemlerin yani sira molekiiler markorler ve genomik tekniklerden de
yararlanilarak daha etkin 1slah programlarinin yiiriitiilmesi gerekmektedir. Dolayisiyla bu incelemede,
Pimpinella germplazmindaki genetik ¢esitliligi arastirmak ve filogenetik iligkileri belirlemek i¢in kullanilan
molekiiler markdrlerin kapsamli bir incelemesi sunulmakta ve anason bitkisinin ticari 6nemi, gida ve igecek
endiistrisindeki ¢esitli uygulamalari da tartigilmaktadir.

Anahtar Kelimeler: Anason, Pimpinella anisum, Biyoteknoloji, Molekiiler Markor, Genomik

Molecular Marker and Genomic Approaches in Anise Breeding
Abstract

The genus Pimpinella L., in the Umbelliferae (Apiaceae) family, is considered one of the largest genera
in the family with approximately 180 species worldwide. Anise (Pimpinella anisum) is an important annual
medicinal and aromatic plant cultivated for its essential oil and spice. It is used in many industries including
pharmaceuticals, perfumery, food and beverages. The annual production of Pimpinella species is significantly
affected by many factors such as the biotic and abiotic components of the ecosystem and the genetic potential
of the cultivars. Extensive genetic and genomic studies should be carried out to understand the Pimpinella
genome in order to increase yield, improve quality and develop cultivars resistant to biotic and abiotic stresses.
Genomic information for the genus Pimpinella is currently very limited. Although anise is a very valuable plant
with therapeutic benefits, its genetic and genomic relationships are not sufficiently understood. The use of
DNA-based molecular markers is increasingly important in accelerating plant breeding programs. These

" Doktora Ogrencisi, Ege Universitesi Ziraat Fakiiltesi, Tarla Bitkileri Boliimii, 35100, Izmir / Tiirkiye. E-
posta: karakasgiller@outlook.com
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markers are effectively used in marker-assisted selection processes to support increased yield in germplasm, in
the analysis of genetic diversity and in phylogenetic studies. Especially in the analysis of genetic diversity in
the germplasm of Pimpinella species, in phylogenetic analyses and in order to create genetic linkage maps,
various genetic markers such as Inter-simple sequence repeat (ISSR), randomly amplified polymorphic DNA
(RAPD), internal transcribed spacer (ITS), nuclear (DNAITS (ribosomal DNA), cpDNA rps16 intron and rpl16
intron and Single-nucleotide polymorphisms (SNPs) have been preferred. These methods provide an important
tool to better understand the genetic characteristics of plants and to increase yield potential. Therefore, in
addition to traditional methods in anise breeding, more effective breeding programs should be carried out by
utilizing molecular markers and genomic techniques. Hence, in this review, a comprehensive review of
molecular markers used to investigate genetic diversity and determine phylogenetic relationships in Pimpinella
germplasm is presented and the commercial importance of anise plant and its various applications in the food
and beverage industry are also discussed.

Keywords: Anise, Pimpinella anisum, Biotechnology, Molecular Marker, Genomics,
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"Benlik ve Kimlik: Protitiplerden Portrelere, Persona Kavraminin
Evrimi"

Merve YESIL ADA*
Ozet
Insanin kendini tanimlamas tarih boyunca psikolojiden sosyolojiye, sanattan felsefeye bircok disiplinin
ana konusu olmustur. Bu aragtirmada Benlik ve Kimlik kavramlarinin temelleri incelenmektedir. Calismanin
devaminda Persona kavraminin ortaya ¢ikisi arastirmaya dahil edilerek kimligi belirleyen prototiplerin
zamanla kendi portrelerini olusturmalar1 analiz edilmektedir. Bu nedenledir ki Benlik ve Kimlik kavramlar
hem bireyin i¢sel diinyasini hem de toplumda bulunan yerini anlamak adina énemli bir kilit noktast olmustur.
Benlik; kisinin kendisini nasil algilayip 6ziinii nasil tarif ettigi ile ilgili 6znel bir durum iken Kimlik kavrami
ise benligin disa vurumudur. Benlik ve Kimlik, degisen diinyada sosyal, kiiltiirel ve bilimsel hareketliliklere
gore degisiklik gostermistir. Bu degisikligin ana merkezinde ise Persona kavrami bulunmaktadir.

Carl Gustav Jung persona terimini 20. Yiizy1l baslarinda psikolojiye tasimis ve sosyal maske olarak
tanimlamistir. Gegmiste kimlikler belirli bir toplumsal prototipler gevresinde bi¢cimlenirken zamanla bu durum
¢ok katmanli bir hal almistir. Geleneksel toplumlarda kimligi belirleyen temel prototipler; din, cinsiyet, etnik
koken iken postmodern toplumlarda ise; kendi kimliklerini daha 6zgiir bir sekilde olusturabilmekle birlikte
degisik kimlik unsurlarin1 da bir araya getirerek kendilerine ait portreler olusturmaktadirlar. Bu dogrultuda
arastirmada benlik ve kimlik kavramlarinin insanin kendini anlamasinda ve topluluk icerisinde kendini bulma
acisindan 6nemli bir rolii bulunurken Persona ise, benlik ve kimlik kavramlarinin degisiminde 6nemli bir
yaklagim sunmaktadir.

Anahtar Kelimeler: Benlik, Kimlik, Persona, Prototip, Portre

“Self And Identity: From Prototypes To Portraits, The Evolution Of The
Concept Of Persona”

Abstractc

Throughout history, self-definition has been the main subject of many disciplines from psychology to
sociology, from art to philosophy. In this research, the foundations of the concepts of Self and Identity are
examined. In the continuation of the study, the prototypes that determine identity are analyzed to create their
own portraits over time by including the emergence of the concept of Persona in the research. For this reason,
the concepts of Self and Identity have been an important key point in understanding both the iner world of the
individual and his/her place in society. While Self is a subjective state related to how a person perceives and
describes his/her essence, the concept of Identity is the outward expression of the self. Self and Identity have
changed according to social, cultural and scientific movements in a changing world. At the center of this change
is the concept of Persona.

Carl Gustav Jung introduced the term persona to psychology in the early 20th Century and defined it
as a social mask. In the past, identities were shaped around certain social prototypes, but over time, it has
become multi-layered. While the main prototypes that determine identity in traditional societies are religion,
gender, and ethnicity, they people are able to create their own identities more freely and also create portraits of
themselves by bringing different identity elements together in postmodern societies. In this respect, the
concepts of self and identity have an cricual role in understanding oneself and finding oneself in the community
whereas Persona offers a significant approach in the change of self and identity concepts.

Keywords: Self, Identity, Persona, Prototype, Portrait
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Siiperkritik CO; Yontemi ile Elde Edilen Alg Ekstrelerinin Toplam
Flavonoid ve Fenolik I¢eriklerinin, Antioksidan ve Antimikrobiyal
Etkilerinin Belirlenmesi

MinaaAqeel ADIL"

Cengiz AKKOZ"*
OZET

Sucul ekosistemlerin ilk iireticileri olan algler icerdikleri fenolik bilesiklerin gesitliligi ve zenginligi
dolayisiyla son yillarda aragtirmacilarin yogun ilgisine maruz kalmistir. Bu ¢alismada denizlerimizde yayilis
gosteren makro alglerden Gongolaria barbata, Amphiroa rigida (Stachause) Kuntz J.V.Lamorux1816. ve
Udetea flabellum(J.Ellis&Sol.)M.A.Howe. tiirlerine ait alg orneklerinin ¢evre dostu bir yontem olan
stiperkritik CO, ekstraksiyonu ile elde edilen ekstraktlarmin toplam fenolik madde tayini (TPC), Toplam
flavonoid madde tayini (TFC) Antioksidan Kapasite testleri ile belirlendi ve minimum inhibisyon
konsantrasyonu (MIiK) yontemi ile antimikrobiyal aktiviteleri belirlendi. Fenolik madde icerikleri, 4. rigida
algi i¢in 19.19+0.004pug/ml, U. flabellum 65.18+0.15ng/ml, ve G. barbata 34.85+0.019ug/ml olarak,
Flavonoid madde konsantrasyonlari; 4. rigida 4.48+0.014ug/ml, U. flabellum 21.69+0.42 pg/ml, ve G. barbata
12.97+0.074 pg/ml olarak bulunmustur. Sonug olarak, U. flabellum siiperkritik CO; ekstraktinin fenolik ve
flavonoid antioksidan aktivite bakimindan etkili oldugu belirlenmistir ve G. barbata hem antimikrobiyal
hemde anifungal aktivitlerinde en yiiksek ve en etkili oldugu belirlenmistir. 4. rigida algi diisiik etkili olarak
Olciilmiistiir. Bu ¢alismanin sonuglart ileriki asamalarda alternatif kaynak olarak iiriine doniistiiriilebilir.

Anahtar kelimeler: Makroalg, antioksidan, antimikrobiyal, siiperkritik CO», MIK.

Determination Of Total Flavonoid And Phenolic Contents, Antioxidant
And Antimicrobial Effects Of Algae Extracts Obtained By Supercritical
CO:; Method

ABSTRACT

Algae, which are the first producers of aquatic ecosystems, have been exposed to the attention of
researchers in recent years due to the diversity and richness of phenolic compounds they contain. In this study,
Gongolaria barbata, Amphiroa rigida (Stachause) Kuntz J.V.Lamorux1816, which are among the macro algae
spreading in our seas. and Udetea flabellum (J.Ellis & Sol.) M.A.Howe. Determination of total phenolic
substance (TPC), determination of total flavonoid substance (TFC) Antioxidant Capacity tests of the extracts
obtained by supercritical CO2 extraction, which is an environmentally friendly method, and antimicrobial
activities of the algae samples of the species were determined by the minimum inhibition concentration (MIC)
method. Phenolic substance contents were found as 19.19+0.004pg/ml for A. rigida algae, 65.18+0.15ug/ml
for U. flabellum, and 34.85+0.019ug/ml for G. barbata, and flavonoid substance concentrations were found as
4.48+0.014pg/ml for A. rigida, 21.69+0.42 ng/ml for U. flabellum, and 12.97+0.074 pg/ml for G. barbata. As
a result, it was determined that U. flabellum supercritical CO2 extract was effective in terms of phenolic and
flavonoid antioxidant activities and G. barbata was determined to be the highest and most effective in both
antimicrobial and antifungal activities.. A. rigida perception was measured as having a low impact. The results
of this study can be turned into products as an alternative source in the future.

Key words: Macroalgae, antioxidant, antimicrobial, supercritical CO,, MIC.
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Insaat Sektoriinde Ahsap Kompozitlerin Kullanimi

Ozlem EVIN*
Mehmet Turan DEMIRCI**
Ozet

Kompozitlerin kullanim alanlarin son yildir oldukca genisleyerek, endiistrinin bir¢ok yerinde tercih
sebebi olmaya baslamistir. Kompozitlerin diger malzemelerden 6zellikle metallerden, yiliksek mukavemet,
diisiik agirlik, darbe direnci, korozyon direnci gibi mekaniksel, fiziksel ve kimyasal 6zellikler agisindan iistiin
ozelliklere sahip olmasi tercih sebeplerini olusturmaktadir. Kompozitlerin en ¢ok tercih edilen alanlari; uzay
ve havacilik, savunma, deniz ve kara tagimaciligi, niikleer tesisler ve son zamanlarda insaat sektorii olmaktadir.
Ingaat sektdriinde kompozitlerin kullanimi yapilarin daha dayanikli hale getirilmesi ve yapilarin temelleri ve
kolonlarma gelen yiikleri azaltilmasi amacini tagimaktadir. Insaat sektériinde en ¢ok kullamim tercih edilen
kompozitler genel itibariyle kompozit sandvig yapilar ve ahsap kompozitler olusturmaktadir. Kompozit sandvig
yapilarin insaat yapilarinda kullanim yerlerinden en fazla olan boliim ise yapilarin ¢atilarini olusturmaktadir.
Bununla birlikte, insaat sektoriinde ¢at1 yapilarinda ve i¢ mekan kullanim alanlarinda ahsap kompozit yapilar
kullanimi biiytik yer kaplamaktadir. Bu ¢alismada; insaat sektoriinde kullanilan ahsap kompozitlerden ve
yapilar i¢indeki kullanim alanlarindan bahsedilmektedir.

Anahtar kelime: Kompozit yapilar, Ahsap kompozitler, Kompozit sandvig¢ yapilar

Use of Wood Composites in the Construction Industry
Abstract

The areas of use of composites have expanded considerably in recent years and have become a preferred
choice in many parts of the industry. The superior properties of composites over other materials, especially
metals, in terms of mechanical, physical and chemical properties such as high strength, low weight, impact
resistance and corrosion resistance constitute the reasons for preference. The most preferred areas of
composites are space and aviation, defense, sea and land transportation, nuclear facilities and recently the
construction sector. The use of composites in the construction sector aims to make structures more durable and
to reduce the loads on the foundations and columns of structures. The most preferred composites in the
construction sector are generally composite sandwich structures and wood composites. The most common use
of composite sandwich structures in construction is the roofs of the structures. However, the use of wooden
composite structures in roof structures and interior use areas in the construction sector takes up a large place.
In this study, wooden composites used in the construction sector and their areas of use in structures are
mentioned.

Keywords: Composite structures, Wood composites, Composite sandwich structures.

" Selguk Universitesi, Teknoloji Fakiiltesi, Metalurji ve Malzeme Miihendisligi evinozlem0512@gmail.com
™ Selguk Universitesi, Teknoloji Fakiiltesi, Metalurji ve Malzeme Miihendisligi turandemirci@selcuk.edu.tr

13



ULUSLARARASI BILIM TEKNOLOJI VE SANAT KONGRESI / INTERNATIONAL SCIENCE TECHNOLOGY AND ART
. CONGRESS (ISTAC 2024)
25-27 EKIM 2024/25-27 OCTOBER 2024 SIDE / ANTALYA

Isitme Yetersizligine Sahip Olan ve Tipik Gelisim
GosterenCocuklarin Iletisim Konulu Resimlerinin Incelenmesi

Emine Giilriz AKAROGLU"
Ulya TEKBAS® *
Hiimeyra Nur SEN™ "~

Betiil KUDUZ" """
Ozet

Bu caligmada isitme yetersizligine sahip olan ve tipik gelisim gosteren cocuklarin iletisim konulu
resimlerinin incelenmesi amaclanmigtir. Calisma grubunu igitme yetersizligine sahip olan 15 ¢ocuk ve tipik
gelisim gosteren 15 ¢ocuk olmak iizere toplam 30 cocuk olugturmaktadir. Veri toplama araci olarak yari
yapilandirilmig goriisme formu kullanilmigtir. Elde edilen veriler SPSS 27 ile analiz edilmistir. Aragtirmanin
bulgularina gore resimleri incelendiginde 23’{iniin anlamli ¢izim yaptig1, 26’smin orta alana ¢izim yaptigi,
22’sinin kagit ylizeyini tamamen doldurdugu goriilmiistiir. Resimdeki kisi sayilari incelendiginde 14’iiniin
resminde 2 kisi ¢izdigi goriilmiistiir. Viicut gergeklik oranlar1 incelendiginde 21’inin gergege yakin resim
¢izdigi goriiliirken, 29’unun resminde eksik ya da abartili uzuv ¢izimi oldugu goriilmiistiir. Renk kullanim
sayilar1 incelendiginde 17°sinin 1-2 renk kullandig1, 22’sinin soguk renk kullandigi goriilmiistiir. Siddet iceren
oge bulundurmasi incelendiginde 24’{iniin siddet iceren 6ge bulundurmadig goriilmiistiir. Iletisim eksikligini
hissettiren durumlar incelendiginde tipik gelisim gosteren g¢ocuklarin en fazla oranla 7’sinin kavga yaniti
verdigi gorilirken isitme yetersizligine sahip olan ¢ocuklarin en fazla oranla 9’unun kendisinden izinsiz bir
davranisin sergilemesini belirttikleri goriilmiistiir. Iletisim eksikliginde yaptiklar1 incelendiginde isitme
yetersizligine sahip olan ve tipik gelisim gosteren cocuklarin her ikisinin de 12°sinin kaginan davranig
sergiledikleri goriilmiistiir. Ailelerin iletisim eksikliginde yaptiklari incelendiginde tipik gelisim gosteren
cocuklarin 6’sinin bagirdig1 goriiliirken, isitme yetersizligine sahip olan ¢ocuklarin 11’inin bagirarak tepki
gosterdigini belirttikleri goriilmiistiir. Tletisim eksikligi hissettiren kisiler incelendiginde tipik gelisim gosteren
¢ocuklarin 7’sinin ailesini belirttigi goriilirken isitme yetersizligine sahip olan ¢ocuklarin 11’inin ailesini
belirttigi goriilmistiir. Sonug olarak, her iki grubunda genellikle iletisim yetersizliginden kagindigi, bagirarak
tepki verdikleri ve ailelerinde iletisim yetersizligini yogun olarak hissettikleri sdylenebilir.

Anahtar kelimeler: Isitme yetersizligi, iletisim, resim, 6zel gereksinim

Examination of Communication-Related Pictures of Children with
Hearing Impairment and Typical Development

Abstract

In this study, it was aimed to examine the communication-related pictures of children with hearing
impairment and typical development. A total of 30 children, including 15 children with hearing impairment
and 15 children with typical development, make up the study group. A semi-structured interview form was
used as a data collection tool. The obtained data were analyzed with SPSS 27. According to the findings of the
research, when the paintings were examined, it was seen that 23 of them made meaningful drawings, 26 of
them made drawings in the middle area, and 22 of them completely filled the paper surface. When the number
of people in the picture was examined, it was seen that 14 of them drew 2 people in the picture. When the body
reality ratios were examined, it was seen that 21 of them drew a realistic picture, while 29 of them had a missing
or exaggerated limb drawing in their picture. When the color usage numbers were examined, it was seen that
17 of them used 1-2 colors and 22 of them used cold colors. When the possession of violent items was
examined, it was found that 24 of them did not possess violent items. When situations that make you feel a
lack of communication are examined, it was found that 7 of the children with typical development responded
to a fight at most, while 9 of the children with hearing impairment indicated that they were exhibiting
unauthorized behavior at most. When they were examined for lack of communication, it was found that both

*Dog. Dr., Tarsus Universitesi, qulrizakaroglu@tarsus.edu.tr
“*Uzm, ulyatekbas01l@gmail.com

*** Uzm, Selguk Universitesi, humeyranursenn@gmail.com
“7*" Uzm, 01btI88@gmail.com
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12 of the children with hearing impairment and typical development exhibited avoidant behavior. When the
families were examined for lack of communication, it was seen that 6 of the children with typical development
shouted, while 11 of the children with hearing impairment stated that they reacted by shouting. When people
who felt a lack of communication were examined, it was seen that 7 of the children with typical development
indicated their family, while 11 of the children with hearing impairment indicated their family. As a result, it
can be said that both groups usually avoid lack of communication, react by shouting, and intensely feel lack of
communication in their families.

Keywords: lack of hearing, communication, picture, special requirement
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Cografi Bilgi Sistemi ile Binicilik Amach At Yetistiriciligine Uygun
Alanlarin Tespiti

Sefa KURT™
Afsin KOCAKAYA™

Mustafa YALCIN™"
OZET

Doga ve hayvan sevgisinden dogan bir yagsam tarzi olan binicilik, bireylerin, canlilar diinyasinin en asil
iiyelerinden biri olan at ile kurdugu etkilesim sayesinde, karsilikli uyumun estetik bir sanat formuna déniismesi
olarak tanimlanabilir. Ayn1 zamanda, binicilik, at ve binicisinin miikkemmel uyumunu sanatsal bir performansa
doniistiirme siirecinde, siirekli gelisim gdsteren bir bilim dali olarak da gériilebilir.

Binicilik sporu tarih boyunca Anadolu’da 6énemini korumus, giiniimiizde ise modern kosullar dahilinde
gelisimi i¢in ¢aba sarf edilen bir spor olmustur. Bu sporun gelistirilmesi, siirekliliginin saglanmasi ve
sevdirilmesi i¢in en Onemli unsur saglikli ve pedigrili atlarinin yetistirilmesi igin Tirkiye’nin farkli
bolgelerindeki iklim kosullari, toprak yapisi, su kaynaklari, yem iiretim potansiyeli ve lojistik olanaklar gibi
kriterler g6z 6niinde bulundurularak en verimli ve siirdiiriilebilir at yetistiriciligi alanlarinin tespiti biiyiik Snem
tagimaktadir. Ayrica, rekreasyon alanlarina yakinlik, bolgesel farkliliklarin at yetistiriciligine etkileri
incelenerek, bu alanlarin potansiyel yatirim ve gelistirme imkanlarinin degerlendirilerek uygun ortamlarin
deterministtik olarak se¢ilmesi teknik bir altyap: gerektirmektedir. Cografi Bilgi Sistemleri (CBS) bu altyapiy1
saglayabilecek kapasiteye sahip ortamdir.

At yetistiriciliginde, hem atlarin sagliginin ve performansinin iizerinde olumlu etkiler yaratacagi hem
de sektore yonelik yatirimlarin daha bilingli bir sekilde yapilmasina olanak taniyacagi degerlendirilerek at
yetistiriciligi i¢in en uygun cografi bolgelerin ve bu bdlgelerdeki uygun yerlerin belirlenmesinde CBS
kullanilmasinin benzer arazi yonetim ¢aligmalarina 6rnek teskil edecegi hedeflenmektedir.

Bu ¢aligsma, Tiirkiye’nin gesitli bolgelerinde mevcut at yetistiriciligi kosullarinin bilimsel olarak analiz
edilmesine ve sektorel gelisimin planlanmasina zemin hazirlayacaktir. Ayrica, at¢ilik sektdriindeki yerel
iireticilerin rekabet giiclinii artiracak ve bu alandaki ekonomik faaliyetlerin gelismesine katkida bulunacaktir.

Anahtar Kelimeler: CBS, Cok Olgiitlii Karar Analizi, At Yetistiriciligi

Determination Of Areas Suitable For Horse Breeding For Horseback
Riding With Geographical Information System

ABSTRACT

Equestrianism, a lifestyle born from love of nature and animals, can be defined as the transformation
of mutual harmony into an aesthetic art form thanks to the interaction between individuals and horses, one of
the most noble members of the living world. At the same time, equestrianism can also be seen as a branch of
science that is constantly evolving in the process of transforming the perfect harmony of horse and rider into
an artistic performance.

Equestrianism has maintained its importance in Anatolia throughout history, and today it has become
a sport that is being developed under modern conditions. The most important element for the development,
continuity and popularity of this sport is to determine the most productive and sustainable horse breeding areas

" Yiiksek Lisans Ogr. Harita Miihendisi, 1 inci Kademe At Egitmeni, Binicilik Ant., Cevre, Sehircilik ve Tklim
Degisikligi Bakanlig1 sefa.kurt@csb.gov.tr

™ Ars. Gor. Dr. Ankara Universitesi Veteriner Fakiiltesi, Zootekni ve Hayvan Besleme Béliim
akocakaya@ankara.edu.tr

™ Dog. Dr. Afyon Kocatepe Universitesi Miihendislik Fakiiltesi Harita Miihendisligi Béliimii
mustafayalcin@aku.edu.tr
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by considering criteria such as climate conditions, soil structure, water resources, feed production potential and
logistics opportunities in different regions of Turkey for the breeding of healthy and pedigree horses. In
addition, the deterministic selection of suitable environments by examining the proximity to recreational areas,
the effects of regional differences on horse breeding, and evaluating the potential investment and development
opportunities of these areas requires a technical infrastructure. Geographic Information Systems (GIS) is the
environment that has the capacity to provide this infrastructure.

In horse breeding, it is aimed that the use of GIS in determining the most suitable geographical regions
for horse breeding and the suitable places in these regions will set an example for similar land management
studies, considering that it will have positive effects on the health and performance of horses and will allow
investments in the sector to be made more consciously. This study will prepare the ground for scientific analysis
of current horse breeding conditions in various regions of Turkey and planning sectoral development. In
addition, it will increase the competitiveness of local producers in the horse breeding sector and contribute to
the development of economic activities in this area.

Keywords: GIS, Multi-Criteria Decision Analysis, Horse Breedin
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Iznik Cinisi Uzerine Bir Arastirma

Aysen CAM"

Ozet

Camurun gelisimi ve insanlik tarihi boyunca izledigi yollar tarihsel siireglere dair dnemli ipuglart
vermektedir. Insanoglunun gelisim siirecine eslik eden camur, kullanim egyasi, tapinma malzemesi gibi ¢esitli
alanlarda kullanilmgtir.

Tiirklerin, Orta Asya’dan Anadolu’ya gelene kadar gectikleri bolgelerin sanatindan nasil etkilendikleri
ve bu siirecte farkli sanat anlayiglarindan nasil etkiledikleri, Tiirk seramik sanatinin evrelerine bakilarak kismen
de olsa anlagilabilir. Tirk seramik sanati, Anadolu’da Tiirklerin yerlesik hayata gegisiyle birlikte zirveye
ulasmig ve daha karakteristik 6zellikler kazanmigtir. Bu yeni donem, Anadolu Selguklulart ddneminde baglamig
ve Osmanli Donemi’'nde Iznik ¢inileriyle diinya gapinda tanmir hale gelmistir. Osmanli dénemi ¢ini ve
seramiklerine adini veren Iznik kenti, adim1 Iznik goliinden almakta ve giiniimiizde Bursa il sinirlarl
igerisindedir.

Osmanli seramik ustalarinin Cin porselenlerinden etkilenmeleriyle baslayan bu siireg, sarayin destegiyle
doruk noktasina ulasmistir. iznik ¢inisi olarak adlandirilan bu seramikler, en parlak dénemlerinde diisiik 1s1da,
kaliteli ve beyaz renkli olmalariyla, seramik alaninda kendilerine 6zgii bir yer edinmistir.

Bu calismada, Nurdan Atasoy’un Iznik kitabinda yer alan, iznik cinisinin tanimi ve teknolojisi
hakkindaki bilgilerden yola ¢ikilarak, bes farkli recete denemesi yapilmistir. Calismada, bu denemelerin
sonuglart degerlendirilmis, Iznik c¢inisinin 6nemi vurgulanmis ve farkli donemlerine iliskin bilgiler
sunulmusgtur.

Anahtar Kelimeler: iznik Cinisi, Geleneksel Tiirk Sanatlari, iznik Cini Hamuru, Cini teknolojisi.

A Study On iznik Tiles
Abstract

The development of clay and the paths it has followed throughout human history provide important
clues regarding historical processes. Accompanying the evolution of humanity, clay has been used in various
fields such as utility items and religious artifacts.

By examining the stages of Turkish ceramic art, it is possible to partially understand how the Turks
were influenced by the art of the regions they passed through on their journey from Central Asia to Anatolia,
as well as how they influenced different artistic approaches during this process. Turkish ceramic art reached
its peak and gained more distinctive characteristics as the Turks transitioned to a settled life in Anatolia. This
new period began during the era of the Anatolian Seljuks and became world-renowned in the Ottoman era with
Iznik tiles. The city of [znik, which lent its name to Ottoman ceramics and tiles, takes its name from Lake [znik
and is located within the present-day borders of the province of Bursa.

This process, initiated by the influence of Chinese porcelain on Ottoman ceramic masters, reached its
zenith with the support of the palace. These ceramics, known as Iznik tiles, achieved a unique place in the field
of ceramics during their most brilliant period due to their low firing temperature, high quality, and white
coloration.

In this study, five different recipes were tested based on the information about the definition and
technology of Iznik tiles presented in Nurdan Atasoy's book /znik. The results of these tests were evaluated,
the significance of Iznik tiles was emphasized, and information regarding their various periods was provided.

Keywords: Iznik Tile, Traditional Turkish Arts, Iznik Tile Dough, Tile Technology.
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Giris
1.0smanh Cini Sanati

Anadolu Selguklularinin yikilmasi ve Osmanli beyliginin devletlesme adimlarinin
atildigr 13. ve 14. ylizyili Osmanli ¢ini sanatinin baglangici olarak kabul edilmektedir.
Osmanli dénemine ait ilk ¢inili eser olarak iznik Yesil Tiirbe minaresi (1378) kabul
edilmektedir. Osmanli doneminin ilk ¢inili eserleri Anadolu Selguklu ¢ini sanatinin izlerini
tasimaktadir ve bu eserlerde genellikle renkli sir ve mozaik ¢ini teknigi kullanilmistir (Kilig-
Cam: 2018:102).

15. ylizyll Osmanli ¢ini sanatinin
isluplasmaya ve kendine has karakterini
olusturmaya basladigr bir gelisim evresi
olarak goriilmektedir. Bu donemden itibaren
teknolojide biiyiikk gelismeler yasanmaya
baslamistir.  Ozellikle swralti teknigi ile
yapilan mavi-beyaz ¢ini seramik gruplarinda,
kirmizi hamur yerini beyaz hamur kullanimi
ve ince taneli beyaz astarli seramiklere seffaf
parlak sir kullanim1 dénem ig¢in bir doniim
noktasidir.  Fatih devrine denk gelen bu
donemin en Snemli ismi Baba Nakkastir,
Bu donemde “Rumi-Hatayi” iislubunda
gelismeler yasanir (Atasoy-Raby,1989:77).
Bu donemin ¢inilerinde, dekor ve

Gorsel 1. 1480 tarihli iznik ¢ini tabak (Atasoy- tasariminda  oldugu  kadar alt yap

Raby,1989:78) teknolojisinde de ciddi degisimler olmustur.

Renkli sir ve mozaik teknigi terk edilmeye ve

stralt1 teknigi benimsenmeye baslamistir. Nakkashanenin basina Baba Nakkag’tan sonra

“Sahkulu®” diye adlandirilan Veli Can getirilmis ve bu dénemde “Saz Yolu” iislubunda

eserler iiretilmistir. Sahkulu’ndan sonra nakkashanenin basina “Karamemi®” gecmis ve bu

donemde cesitli ¢iceklerin yer aldig1 natiiralist bir lislup benimsenmistir. “Klasik Devir”

devir olarak tanimlanan “Karamemi Donemi” Mimar Sinan’in eserlerinde yogun olarak ¢ini
kullanmasi ile daha da taglanmistir (Giindiiz,2003:10).

17. yiizyildan itibaren insaat faaliyetlerinin zayiflamasi, Iznik te ¢ikan yanginlar, saray
desteginin azalmasi ve Anadolu’da yasanan isyanlar gibi durumlar Osmanl ¢ini sanatinda
kalitenin diismesine neden olmustur (Aslanapa,2005:333). Bu donemden itibaren desenler
kaybolmaya, motifler irilesmeye baslamistir. Cinilerde firindan kaynakli renk akmalari,
sirlarda hamur ve sir uyusmazliindan meydana gelen piiriizli ylizeyler ve catlak
goriiniimler, donuk yiizeyler goriilmeye baslanmistir. Motiflerin irilesmesi, kabalasmasi ve

¥ Baba Nakkas: S. Unver’in nakkaslarin en yaslis1 ve ustasi olmas1 sebebiyle “nakkaslarin babasi” olarak
tanimlamistir ve Fatih doneminde nakkagbasi oldugu diisiiniilmektedir. Ayrica Baba Nakkas’in asil adinin
Muhammed bin Seyh Bayezid ve Ozbek oldugu bilinmektedir (Ozgelik,2020:28).

¥ Sah Kulu: 16. Yiizyllda Osmanli Sarayinda bas nakkas olarak gérev yapmistir. Ekolu “Saz yolu” olarak
tanimlanir (Kizildag Atilla,2003:27).

$ Kara Memi: Kanuni Sultan Siileyman’in Sernakkagi’dir. Asil adi Mehmet Celebi olan Kara Memi, 1554
yilinda goreve gelmistir. Tiirk siisleme sanatinda Kara Memi ekoli “dort ¢igek iislubu” olarak
tanimlanmaktadir. Sahkulu’nun 6grencisidir (Imuk,2023: 25-33).
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kontdrlerin kalinlasmasindan is¢iligin 6zensizlestigi goriiliir. Basta kirmizi renk olmak tizere
renklerin soldugu ve sirlarda akmalar oldugu goriilmektedir. Genel olarak bu donemde
Iznik’te ¢ini {iretimi konusunda bir gerileme yasanmustir. Iznik’in ¢ini iiretim faaliyetini
tamamen durdurmasi iizerine III. Ahmet doneminde Sadrazam Damat Ibrahim Pasa
tarafindan ¢ini iiretimini canlandirmak amaciyla girisimlerde bulunmustur. Bu durum
“Tekfur saray1 ¢inileri” olarak adlandirilan bir donemin baslamasina neden olmustur.
Istanbul tekfur sarayinda diisiik kaliteli ¢iniler iiretilmeye calisilmustir.

Bu ¢inilerin sirlan kalitesiz gri, gri-yesil renklerde olup ve zeminleri genellikle kirlidir.
Uretimlerini daha ¢ok evani tiirii (kullanim seramigi) seramikler iizerine yapan Kiitahya bu
gerilemeden ¢ok fazla etkilenmemistir.
Aksine daha da oOnem kazanmistir.
Ulkenin siyasi inis ¢ikislar1 ¢ini iiretim
merkezi olan Kiitahya’y1 da etkilemesine
ragmen sehirde giiniimiize kadar ¢ini
tiretimi slirmiistiir. Kiitahya cinilerinin
konu olarak en 0zgln Orneklerini
Ermenice ve Rumca yazilan kitabeler,
aziz figiirleri, Incil ve Tevrat’tan sahneler,
melek  figiirleri, Kabe  tasvirleri
olustururken 20. yiizyildan sonra Kiitahya
cinilerinde Iznik ¢ini motifleri yaygin
olarak goriilmeye baslar.

2.iznik Cini ve Seramiklerinin
Hamur Ozellikleri

Osmanli ¢ini ustalart 15. ylizyilda
Cin porselenlerinden etkilenmigler, fakat Gérsel 2. 17.yiizy1l iznik ¢ini tabak ((Atasoy-
Osmanli ¢inilerinde porselen hamuru Raby,1989:367)
yerine yapay bir karisim olarak Iran ¢ini
teknolojisini kullanilmistir (Atasoy-Raby,1989:49). Bu yapay hamurun iceriginde yiiksek
oranda ogiitlilmiis kuvars, az oranda beyaz kil ve frit yani sir¢a yer almaktadir. Diinyaca {in
yapan,16. yiizyill Osmanli ¢ini ve seramiklerinin, cam fazi ile birbirine baglanan yiiksek
oranda ince taneli kuvars bilinyeden olustugu ¢esitli literatiir kaynaklarinda da yer almaktadir.
Batili aragtirmacilar bu seramik alt yapiyr “stonepaste” olarak tanimlamaktadir
(Oztiirk,2021:123). Bu seramik tiirii yiiksek oranda kuvarstan olusan hamur, hamur ile sir
arasindan baglantiya yardimci olan ve dekorlamay1 kolaylastiran astar, dekor ve sir olmak
izere dort asamadan meydana gelir. Bu agsamalar arasinda olusan uyumsuzluklar seramik
ve/veya cinilerin kalitesinde bozulmalara neden olmakta, kalitesini olumsuz olarak
etkilemektedir.

Iznik ¢inileri teknik olarak arastirilirken yapisal ve kimyasal birgok degisen sz
konusudur. Bu nedenle iznik g¢inileri incelenirken teknik ve yapisal ozellikleri dikkate
alinmalidir. Iznik ¢inilerinin yapisal ozelligini sir ve hamur arasindaki baglanti
olusturmaktadir. Bu baglantida olusacak genlesme farkliligi sir catlaklarina hatta sir
atmalarina neden olabilir. Ayrica, sirin mat ya da parlak olmasi da bu bilesenlerin uyumlu
olmasina baglidir. Kimyasal olarak ise, sir ve hamur igerisinde yer alan hammaddelerde ve
oranlarini farkliliklar incelenir ve bunlar arasindaki iliski tespit edilmeye ¢aligilir.

Iznik ¢ini kitabinda yer alan ve kaynag Iranli ¢inici bir aileden gelen Ebu-1 Kasim’in
1301 tarihli degerli taslar lizerine yazilmis bir risaliyeye dayandirilan bilgilere gore, ¢ini
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hamurunun igerisinde 10 oOlgii silika, 1 6lcli beyaz kil ve 1 6l¢ii cam frit yer alir (Atasoy-
Raby,1989:49). Kuvars ¢ini hamurunun temelini olusturmaktadir. Fakat bu taneli yapinin
sekillene bilmesi i¢in biinye igerisine beyaz renkli plastik kil eklenir. Kuvarsin taneli yapisini
sekillendirmek i¢in yeterli olan 1 birim beyaz plastik kil kuvars tanelerinin firinda birbirine
baglanmasi i¢in yeterli degildir bu nedenle cam fazi olarak da bilinen frit ¢ini biinyenin
yapisinda yer alir (Oztiirk,2021:124). Frit(sirga) oOgiitiilmiis camim baska seramik
hammaddeleriyle karistirilmast anlamina gelmektedir. Yaklasik olarak esit miktarlarda
kuvars ve soda bitkisi, 6-8 saat eriyene kadar firinlanir. Eriyen bu karisim kepgeler
yardimiyla su icerisine dokiiliir. Su ile bulusan sicak karigim tanelere ayrilir.

| [znik ¢inisi i¢in frit 6nemlidir ve
Iran soda alkali fritlerinden farkli bir
ozellik tasir. Frit, Iznik cinilerinde
kendinden Onceki donemlere gore iki
farkli sekilde hamura eklenmis ve
teknolojik olarak donemin en 1iyi
c¢inilerinin ¢ikmasinda etkili olmustur.
Iznikli ¢ini ustalari, frit icerisine kursun
eklemis ve Iznik fritli kaplarinda cam
frite, kile oranla daha fazla hamur
icerisinde yer vermislerdir. Kursunun
Gorsel 3. Farkli b_l'i_yﬁklﬁklerde kuvars taneleri hamura eklenmesiyle Sinter]esme
(https:/iwww.tunasiliskum.com.tr/kuvars-kumu/) derecesini  diisiirerek daha  diisiik
derecelerde  daha  kaliteli islerin
cikmasina olanak saglamistir. Ayrica kursunlu friti, Iran soda-alkali fritinden alkali olarak da
farklidir. Iran friti icerisinde ¢l bitkileri olarak adlandirilan salicornia ya da salsola bitki
kiilleri kullanilirken, iznik kursunlu friti igerisinde Afyonkarahisar’dan getirtilen “soda”
karigimda kullanilmistir (Raby,1989:51).

Iznik ¢inilerinde kullanilan ¢ini sir1 igerisinde yaklasik olarak %25-30 kursun oksit,
%45-50 silika, %8-14 soda ve %4-7 kalay oksit icerdigi bilinmektedir (Atasoy-
Raby,1989:67). Sirda elde edilen bu oranlar,1430-1650 yillar1 arasindaki iznik cinileri
lizerinde yapilmis arastirmalardan elde edilen verilerdir. 1650 yilindan sonraki Iznik ¢ini
sirlarinda yer alan kursun sir birlesiminde kalaya rastlanmaz. Bu donemden sonra kalay
yerine sir igerisinde %2 oraninda fosforlu pentoksit yer alir (Atasoy-Raby,1989:67). Kisaca,
klasik bir kursun fritli iznik ¢inisinde kursun-alkali iliskisi oldukca gii¢liidiir ve sir igerisinde
diisiik oranda kalay oksit yer alir.

Iznik ¢ini ve seramiklerinin son asamaya gelebilmesi i¢in uzun bir siirecten gegmesi
gerekir. Oncelikle hamurda yer alan hammaddelerin 6giitiilmesi ve homojen bir sekilde
karigtirilmas1 gerekir. Hazirlanan hamur sekillendirilir, astarlanir ve dikkatli bir sekilde
kurutularak ilk pisirimi yapilir. ilk pisirimden saglam ¢ikan ¢ini ve seramikler dekorlanir,
sirlanir ve ikinci pigirim olan sir pigirimi ile son halini alir.

17. yiizy1lin sonunda iiretimi tamamen duran Klasik Iznik ¢ini ve seramikleri seramik
alaninda calisan arastirmacilarin her zaman ilgisini ¢ekmistir. Bu nedenle son yillarda klasik
donem lIznik cinilerinin teknolojisinin anlasilabilmesi icin arkeolojik kazilardan elde edilen
¢ini pargalarindan yararlanilarak ¢esitli karakterizasyon caligmalar1 yapilmaktadir. Bu
caligmalardan biri olan “Portable X-ray Fluorescence (p-XRF) Uncertainty Estimation for
Glazed Ceramic Analysis: Case of Iznik Tiles” adli makalede p-XRF cihazi ile iznik ¢inileri
lizerine arastirmalar yer almakta ve yapilan analizlerde “/zmik Seramikleri” kitabinda yer
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alan hamur yapisinin oranlarina benzer sonuglara ulasilmistir. “Portable X-ray Fluorescence
(p-XRF) Uncertainty Estimation for Glazed Ceramic Analysis: Case of Iznik Tiles” adli
makalenin verilerine gore 16. ve 17. yiizy1l Iznik ¢ini hamurunda “%72-81 agwrlik oraninda
Si02, %3,5-7 agirlik oranminda AI203 ve %2,1-7,8 agwrlik oraninda CaO” tespit edildigi
belirtilmistir. Bu veriler analizi yapilan Iznik ¢inisinin “yiiksek miktarda kuvars (%65-85
agirlik) ve diisiik aliimina (%3-6 agirlik), “fritware/tas macunu” dan” meydana geldigini
gostermektedir (Demirsar Arli, 2020:1312). Iznik ¢ini ve seramikleri iizerinde yapilan
arastirmalarda T. Tulun ve arkadaslar1 da benzer analiz sonuglarina ulasmislardir (Tulun vd.,
2002:35). Bu alanda arastirmalar yapan bir baska arastirmaci da Géniil Oney’dir. Oney de
“Iznik ¢inilerinin %80-90 oramnda silis, %0.5-6 aliimina, %2 alkali ve %1.8 kursun
oksitten’(Oney,1976:63) olustugunu belirtmistir.

3.iznik Denemeleri

Nurdan Atasoy ve Julian Raby’nin iznik Seramikleri kitabinda yer alan ¢ini hamuru
regetesi:

%80 Kuvarz
%10 firit
%10 kil

l. Regete

%80 pudra kuvars

%12 1’nolu kil

%8 firit (cam firit/feldspat albit)

PRSP S,

II. Recete

%25 Orta Kuvars Gorsel 4. 1.Recete Gorsel 5. 1.Regete sirlt
biskiivi deneme sonucu pisirim sonucu

%350 Pudra Kuvars
%10 Cam Firit
%10 1’nolu kil
%35 Mermer

2 nolu regete mukavemet yetersizligi nedeniyle biskiivi pisiriminden sonra dagilmistir.
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1. Recete
% 15 Orta Kuvars

%60 Pudra Kuvars

%10 Cam Firit

%10 Bulgar Kaolini
Gorsel 6. I1I.Recete Gorsel 7. I11.Regete sirlt
biskiivi deneme sonucu pisirim sonucu

%S5 Kiitahya Camuru

V. Recete
%30 Orta Kuvars

%40 Pudra Kuvars
%12 Cam Firit
%18 1’nolu kil

Gorsel 8. IV .Regete Gorsel 9. 1V Recete sirlt
biskiivi deneme sonucu pisirim sonucu

V. Recete
%77 Pudra Kuvars

%13 Cam Firit
%10 Bulgar Kaolini

Gorsel 10. V.Recete

biskiivi deneme sonucu )
¢ikmasina ragmen ¢ok kolay ufalanmasi nedeniyle

dekorlama ve sirlamaya alinmamastir.

5 nolu regete ise biskiivi pisiriminden saglam

4.Sonuc¢

Iznik ¢ini ve seramik ustalar1 15. yiizyilin sonundan 17. yiizyiln basma kadar gegen
siirede, Osmanli doneminin en gelismis ¢ini ve seramiklerini liretmislerdir. Bu ¢ini ve
seramikler Cin, Avrupa ve Japonya porselenlerine esdeger eserlerdir ve diinyanin en iinlii
miize ve koleksiyonlarinda yer alirlar. Bu nedenle, 19. ylizyildan beri ¢esitli arastirmacilar
bu ¢ini ve seramiklerin iiretim teknolojilerini ve Ozellikleri hakkinda cesitli aragtirmalar
yapmaktadir. Bu calismada da yapilan arastirmalardan yola cikilarak iznik c¢ini ve
seramiklerinin govde yapisina yonelik verilerin uygulanabilirligine yonelik kiigiik dlgekli
tiretim ¢alismasi yapilmistir.

Nurdan Atasoy’un ‘“Iznik Seramikleri” adli kitabinda Iznik c¢inisinin teknolojisi
lizerine yer alan bilgilerden yola ¢ikilarak ve Ates Arcasoy’un “Seramik Teknolojisi”
kitabindan yararlanilarak klasik donem Iznik hamuruna yakin hamur denemeleri yapilmistir.
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Calisma iki asamada gerceklesmistir. ilk asamada 5*5 cm boyutlarinda 5 farkli iznik ¢ini
biskiivi recetesi olusturulmustur. Bu ¢aligmalardan 2 nolu regete mukavemet yetersizligi
nedeniyle biskiivi pigiriminden sonra dagilmistir. 5 nolu recete (Gorsel 10) ise biskiivi
pisiriminden saglam ¢ikmasma ragmen ¢ok kolay ufalanmasi nedeniyle dekorlama ve
sirlamaya alimmamustir. 5*5 boyutlarindaki ilk denemelerin sonucuna gore 1. nolu regete
(Gorseld-5), 111 nolu regete (Gorsel 6-7) ve 1V nolu regete (Gorsel 8-9) denemelerin boyutlar
artirilarak deneyin ikinci agamasina gegilmistir. Bu agamada I nolu regete, III nolu regete ve
IV nolu regete denemeleri 10x10 boyutlarinda yeniden iiretilmistir. I nolu regete, III nolu
recete ve IV nolu regete sirastyla 6nce kurutulmus, biskiivi pisirimi yapilmis, dekorlandiktan
sonra sir pisirimi yapilmistir. Sonuglar1 gorsel olarak her regetenin sag tarafinda
paylasilmistir. Bu ¢alismada astar kullanilmamis ve sir olarak Kiitahya kursunlu sir tercih
edilmistir. Deneme sonuglar1 incelendiginde; I nolu recete, III nolu regete ve IV nolu
regetelerin gelistirilmeye agik oldugu ve klasik dénem Iznik ¢ini hamuruna yakin sonuglar
elde edilebilecegi diisiiniilmektedir.
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DIGITAL MUSEUMS SHAPED BY DIGITAL TECHNOLOGIES

Fethiye Erbay”

Abstract

In contemporary times, the commodification and reconfiguration of digital art find their expression
within the realm of digital museums. Digital museums are institutions that present cultural values, historical
events, artworks, and the lives of artists within virtual environments. Digital art, made possible by technological
advancements and computer-generated designs, has fundamentally transformed traditional exhibition and
design approaches in museums. Notably, the growth of the film and gaming industries has emphasized the
creation and guidance of aesthetic tastes in digital spaces, accelerating the development of experience-focused
museums in the 2 1st century. These digital presentations offer limitless viewing opportunities, accessible online
beyond the physical museum space, with platforms like Google Arts & Culture hosting digital exhibitions from
various museums.

In Tirkiye, Topkap: Palace, Hagia Sophia, the Museum of Anatolian Civilizations, Sakip Sabanci
Museum, Pera Museum, and Rahmi Ko¢ Museum offer digital tours. In recent years, there has been a notable
rise in new types of museums created through digital designs, exemplified by DEM digital museums, which
are rapidly increasing in number following examples in Hagia Sophia and Ephesus. This study examines
examples of digital museums to explore the impact of this transformation. Will digital museums be able to
keep pace with the constantly evolving nature of digital art fueled by technology? Will museums be able to
keep up with this rapid change? Will they be able to access sufficient resources?

Keywords: Digital Art, Museum, Technology, Virtual Museums

Dijital Teknolojilerle Sekillenen Dijital Miizeler
Ozet

Gilinlimiizde dijjital sanatin metalastigt ve yeniden kurgulandigi alanlar, dijital miizeler olarak
sekillenmektedir. Dijital miizeler, kiiltiirel degerleri, tarihi olaylari, sanat eserlerini ve sanatcilarin yasamlarini
sanal ortamda sergileyen kurumlardir. Teknolojinin sundugu imkanlar ve bilgisayar tasarimlartyla olusan dijital
sanat, miizelerin klasik sergileme ve tasarim bicimlerini koklii bir sekilde degistirmistir. Ozellikle film ve oyun
sektorlerinin gelismesi, 21. ylizyilda dijital ortamda estetik zevk olusturma ve yonlendirme ¢alismalarint 6n
plana ¢ikararak deneyim odakli miizelerin gelisimini hizlandirmistir. Bu dijital sunumlara, internet tizerinden
miize disindan da ulasilabilmesi, sinirsiz izleme imkani sunmustur. Google Arts & Culture, miizelerin dijital
sergilerine ev sahipligi yapmaktadir.

Tiirkiye'de Topkap1 Sarayi, Ayasofya, Anadolu Medeniyetleri Miizesi, Sakip Sabanci Miizesi, Pera
Miizesi ve Rahmi Kog¢ Miizesi dijital turlar diizenlemektedir. Son yillarda, dijital tasarimlarla olusturulmus
yeni tiir miizelerde de artig yasanmaktadir. Ayasofya ve Efes’teki 6rneklerin ardindan, dijital tasarimli DEM
dijital miizelerinin sayisi hizla artmaktadir. Bu c¢alismada, dijital miize 6rnekleri incelenerek bu degigsimin
yansimalart aragtirtlmaktadir. Teknolojiden beslenen dijital sanatin siirekli degisen ve yenilenen yapisina,
dijital miizeler gelecekte ayak uydurabilecek midir? Miizeler bu hizl1 degisimi yakalayabilecekler mi? Yeterli
kaynaklara ulasabilecekler mi?

Anahtar Kelimeler: Dijital Sanat, Miize, Teknoloji, Sanal Miizeler
Introduction

The Age of Innovation and the Fourth Industrial Revolution have continuously
introduced new technologies, catalyzing the emergence of digital museums as a distinctive
genre in the museum field. These digital museums—often incorporating virtual tours and
360-degree views—are shaped by technological advancements that transform traditional
visitor experiences, moving toward interactive and participatory modes of engagement. The

* Prof.Dr., Istanbul University, Head of Department of Museology, erbayf@istanbul.edu.tr
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introduction of digital tools has led to a paradigm shift, turning passive viewers into active
participants, thus redefining the relationship between museums and their audiences.

Technological developments in the 1990s, such as high-resolution imaging, television
broadcasting, and the rise of video art, marked the initial integration of digital applications
into museum contexts. The subsequent growth of the film and gaming industries, combined
with the rapid expansion of internet usage and the advent of smartphones, has significantly
impacted art presentation methods, particularly in art museums. This transformation has
turned digital museums into dynamic spaces, where virtual experiences broaden access to
art and culture while enriching the museum's cultural engagement capacity.

Digital museums offer a diverse range of engagement opportunities for audiences to
explore art, history, and cultural heritage. They harness digital tools to transcend physical
boundaries, enabling remote access to collections, exhibitions, and educational materials.
Platforms such as Google Arts & Culture serve as hosts for digital exhibitions, making
cultural heritage available to a global audience. In Tiirkiye, leading institutions like Topkap1
Palace, Hagia Sophia, the Museum of Anatolian Civilizations, Sakip Sabancit Museum, Pera
Museum, and Rahmi Ko¢ Museum have introduced digital tours, exemplifying how national
heritage can be globally accessible through digital interfaces. Alongside these well-
established institutions, DEM digital museums—especially those created following
installations in Hagia Sophia and Ephesus—represent a growing trend of museums that
emphasize digital design and interaction.

In the 21st century, technological advancements have further accelerated experience-
driven museum practices. The COVID-19 pandemic of 2019 amplified the significance of
digital spaces for art, with blockchain, NFTs, and the metaverse enabling new forms of
artwork presentation. As consumer habits shifted towards online platforms, digital
transactions in the art market increased, and the rise of cryptocurrencies in 2020 led to the
establishment of next-generation digital art galleries. Today, digital marketplaces serve
thousands of NFT creators and collectors, reflecting the impact of these shifts in the art world
and the proliferation of digital art museums.

ICOM’s 2022 redefinition of museums emphasizes their role in “communication,
education, entertainment, reflection, and knowledge-sharing,” which increasingly occurs
through immersive experiences powered by modern technology. Digital museums, shaped
by these technological innovations, exemplify this new standard of engagement.

Purpose of the Study

This study aims to analyze the structure and role of digital museums by examining
case studies across different types of digital museum experiences. Digital museums act as
semiotic spaces that connect present audiences with historical identities, using technological
displays as essential communication tools. By offering scientific and visual data, these
museums enable visitors to access information anytime, anywhere. In the digital age,
artificial intelligence processes and disseminates information in ways that further enhance
digital presentations and extend the scope of museum outreach.

Methodology

This study involves a comprehensive analysis of digital museum practices since the
2000s. On-site observations were conducted in various museums, alongside a review of
digital content through museum websites. Additionally, visual data from academic and
industry sources in digital museology were included to support the analysis.

Findings and Discussion
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The findings illustrate the transformative impact of new technologies on the
development of digital presentations in museums. Digital collections now serve as essential
resources for public communication, historical preservation, and the creation of urban
memory. These digitalization efforts play a crucial role in museum outreach and educational
functions. Technology-driven Museum practices have altered traditional institutional
structures, transforming collection displays and exhibition design. Digital museology has
increasingly focused on promotion and education, leveraging technology to create
immersive and engaging cultural experiences.

Digital museums develop within virtual environments shaped by technological
possibilities, transforming visual resources into digitally designed displays. Unlike
traditional museum spaces, these museums often require no physical infrastructure,
showcasing works through digital visualizations that provide audiences with access to
cultural heritage and artworks in a virtual space. Emerging digital art, enabled by advanced
computer-generated designs, has redefined presentation formats and reshaped classical
museum display practices.

Digital Museums Curated Through Digital Art

With the advent of the internet as a new communication tool in the 2000s, museums
accelerated the digitization of their collections, creating knowledge resources that transcend
physical space and laying the groundwork for virtual museums. These developments
introduced opportunities for virtual exhibitions and tours, allowing museums to showcase
heritage while fostering technological and cultural awareness through digital presentations.
Today, digital museums have emerged as next-generation institutions within spaces where
digital art is commodified and reconfigured.

The creation of digital information resources has formed the foundation of virtual and
digital museums. The digitization of museum collections has gained momentum, resulting
in extensive digital archives. Virtual museums, as cultural repositories, exhibit historical
events, artworks, and the lives of artists in virtual environments, transforming exhibitions
into accessible, interactive digital experiences. Through digital exhibitions and virtual tours,
museums offer users digital access to their collections, bringing art and heritage to global
audiences.

Platforms like Google Arts & Culture have made significant strides in providing
worldwide access to art. This platform allows users to examine artworks in high resolution
and engage in virtual tours, thereby making global art more accessible and interactive. By
hosting the digital exhibitions of museums, Google Arts & Culture has become a central
resource for exploring and experiencing art in digital spaces.

f Modern Art (NGMA), New Delhi | owate | §

;?f 'i.:m N

Art Project

Fig. 1 &2: Google art projects examples (Gadgets 360,
https://www.gadgets360.com/internet/news/google-promotes-art-project-on-its-homepage-223807)
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Digital museums offer easy and rapid access to visual information, providing diverse
educational opportunities for users and enabling museums to reach broader audiences. These
digital presentations, accessible outside of physical museum spaces via the internet, offer
users limitless opportunities for engagement, making art and cultural heritage readily
available to all.

I- Examples of International Digital Museums

Digital museums shaped by digital technologies reveal a range of designs when
examining examples from both international and domestic contexts. Among digital
museums, diversity is continuously growing. This study categorizes them into two primary
groups: new-generation museums that exist purely as digital museums, and traditional
museums that incorporate digital presentations by leveraging technological advancements.

The number of new-generation digital art museums is steadily increasing, with notable
examples like the MORI Building Digital Art Museum in Tokyo and The Metropolitan
Museum of Art (The MET) in New York, which are entirely dedicated to digital art displays.
Following digital art museums are science museums and virtual museums, which also
employ digital platforms to engage audiences in immersive experiences.

Examples of digital museums that feature digital art include the San Francisco
Museum of Modern Art (SFMOMA), the Museum of Modern Art (MoMA PS1) in New
York, the New Museum, and the Whitney Museum of American Art. European examples
encompass the ZKM Center for Art and Media in Karlsruhe, the Walker Art Center in
Minneapolis, the Institute of Contemporary Art and the Serpentine Galleries in London, the
Victoria and Albert Museum, HeK (House of Electronic Arts) in Basel, and FACT (The
Foundation for Art and Creative Technology) in Liverpool. Additional institutions include
the Electronica Center in Linz, the Beall Center for Art and Technology in Irvine, HMKV
(Hartware MedienKunstVerein) in Dortmund, Laboral Center for Art and Industrial Creation
in Gijon, the Frankfurter Kunstverein in Frankfurt, Bildmuseet in Umea, the
InterCommunication Center in Tokyo, and the world’s largest digital art museum, also
located in Tokyo.

In the second group, traditional museums with physical locations present their
collections’ stories through digital experiences, incorporating interactive digital exhibitions
as part of their institutional offerings. This category extends the concept of digital museums
to include digital experiences within established museums, enhancing visitor engagement
through the integration of advanced digital tools and narrative elements.

-MORI Building Digital Art Museum, Tokyo

The MORI Building Digital Art Museum, opened in 2018, is located on Odaiba, an island
accessible from central Tokyo via a bridge, and designed as a high-tech entertainment center.
Unlike traditional digital displays, the works in the MORI Digital Art Museum are not pre-
recorded or composed of self-repeating digital images. Instead, they interactively respond to
viewers' movements through animations, incorporating light, color, and various graphic
elements. These interactive digital works aim to expand children's imagination and scientific
perspectives (Bostanci, 2019, p. 37).
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Fig. 3 &4: MORI Building Digital Art Museum (https://borderless.teamlab.art/)

Today, the presentation of cultural diversity and social memory using new
technological tools significantly increases public interest in museums. As the world's first
digital art museum, the MORI Building Digital Art Museum was developed in collaboration
with teamLab and spans approximately 10,000 square meters. The exhibition space
transforms into animated displays with 520 computers and 470 projectors emitting diverse
colored lights. The museum's digital collections are presented across five interactive zones,
including Borderless World, Athletic Forest, Future Park, Forest of Lamps, and EN Tea
House, showcasing 50 unique interactive displays (MORI Building Digital Art Museum,
2024).

These digital presentations support countless exhibitions, offering flexibility and ease
in visual transitions, which allows for dynamic and varied displays of digital art.

- The San Francisco Museum of Modern Art (SFMOMA)

The San Francisco Museum of Modern Art (SFMOMA) offers an innovative blend of
modern art and digital engagement through its cutting-edge educational technology
prototypes. Interactive “smart tables” allow visitors to discuss the themes and artworks in
each exhibit and view artists' commentary on video clips, enhancing their understanding of
modern art’s context and techniques. In addition to these interactive tables, the museum
offers multimedia guides with updated kiosks, where visitors can watch video clips of the
artists discussing their work, adding depth and insight into the creative process (Bostanci,
2019).

SFMOMA’s digital presentations also include handheld devices, or "personal digital
assistants," that enable visitors to access comprehensive information about modern art
concepts and artist backgrounds as they move through the exhibits. One of the museum’s
unique offerings is the “Create Your Own Gallery” feature, which allows visitors to draw on
displayed works and curate their virtual exhibits. This highly interactive approach aligns
with SFMOMA'’s commitment to fostering visitor engagement through experiential learning,
transforming the museum experience into a more personalized and creative exploration of
art.

These digital tools reflect the museum’s mission to integrate contemporary technology with
art education, providing a dynamic platform that encourages visitors to interact with and
interpret modern art in novel ways. Such initiatives demonstrate the evolving role of digital
technologies in enhancing museum engagement and education (Bostanci, 2019; ICOM,
2024.).

-The Metropolitan Museum of Art (The MET), New York

The Metropolitan Museum of Art (The MET) in New York is one of the world’s most
renowned art museums, celebrated for its vast and diverse collection that spans over 5,000
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years of global culture and history. Established in 1870, The MET’s mission is to collect,
conserve, and present works of art that connect people to creativity, knowledge, and ideas
across time and cultures. With over two million works in its permanent collection, The MET
offers a unique glimpse into the artistic achievements of civilizations from ancient Egypt,
Greece, and Rome to European masterpieces and modern art (The Metropolitan Museum of
Art, 2024.).

In recent years, The MET has embraced digital technology to expand accessibility and
enhance the visitor experience. Its digital initiatives include a virtual tour of the museum,
which allows users worldwide to explore iconic exhibits from any location, as well as high-
resolution images of its collection through The MET’s website. Through the museum’s
mobile app, visitors can also access multimedia content, including audio guides, videos, and
detailed information on key works within the collection, allowing them to navigate the
exhibits in a more informed and immersive way (The Metropolitan Museum of Art, 2024).
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Fig. 5: Website of The MET (https://www.metmuseum.org/art/libraries-and-research-centers/watson-digital-
collections)

Furthermore, The MET offers interactive online exhibitions and learning resources,
providing a broad educational platform for both in-person and remote visitors. Its Open
Access program, launched in 2017, makes over 375,000 public-domain images available for
free, aligning with the museum’s commitment to educational outreach and cultural
preservation. The MET’s extensive digital resources demonstrate its adaptability and
responsiveness to modern technological advances, aiming to foster a deeper appreciation for
art and history through accessible, high-quality digital experiences (Bailey, 2018; The
Metropolitan Museum of Art, 2024.).

II - International Examples of Museums Offering Digital Experiences

These museums integrate traditional museum practices with digital technologies,
utilizing digital archives, interactive exhibits, and online resources to provide access to their
collections and information about the museum from anywhere. By incorporating digital
experiences alongside classic displays, these museums enhance visitor engagement and
create interactive platforms for global audiences. Social media platforms like Facebook and
Twitter enable personalized visitor interactions, while companies such as Google and
YouTube store and display cultural content digitally, positioning themselves as “world
museums” in the online space.

1. The Louvre Museum (France)

The Louvre Museum, known for its extensive collection and iconic works, leverages
digital technology to offer immersive virtual tours and interactive exhibits, expanding the
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traditional museum experience into the digital realm (Louvre Museum, n.d.). Through the
museum's online platform, visitors can access some of the most celebrated pieces, such as
the Mona Lisa and Venus de Milo, via virtual tours that enable detailed, high-resolution
views of these works. The Louvre’s digital platform offers additional information on
artworks, providing an enriched educational experience and making art more accessible to
audiences worldwide (Louvre Museum, 2024).

Fig. 6: Digital Mona Lisa, Beyond The Glass Project (https://bigumigu.com/haber/mona-lisa-beyond-the-
glass-louvre-muzesi-ilk-sanal-gerceklik-deneyimi/)

Visitors can explore curated online exhibitions, which feature in-depth explanations,
high-quality images, and interactive elements that allow for deeper engagement with the art.
These digital resources ensure that the Louvre remains a globally accessible institution,
continuously adapting to technological advancements while preserving and promoting
cultural heritage.

2. Vatican Museums, (Italy)

The Vatican Museums, home to one of the world’s most famous and extensive art
collections, have embraced digital technology to expand access to their treasures. While they
maintain a classical approach to exhibition with iconic Renaissance and religious
masterpieces, including works by Michelangelo, Raphael, and Leonardo da Vinci, the
Vatican Museums have also integrated digital platforms that allow remote visitors to
experience these masterpieces online (Vatican Museums, 2024.).

Free Virtua
o 18 -ARC

S

I’ aw/ 5 2 :
1. The Apollo s |1 3.Map of Italia Antiqua S
Belvedere | inv 1015 "

N
2 Stories \ 2 Stories 1‘ 2 Stories

Fig. 7: Website of digital virtual tour (https://cliomusetours.com/tours/the-vatican-museums-free-
virtual-experience)

A highlight of the Vatican's digital offerings is the virtual tour of the Sistine Chapel,
which allows users to explore Michelangelo’s breathtaking frescoes in high detail. This
digital experience enables viewers worldwide to appreciate the intricate details of
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the Creation of Adam and The Last Judgment without being physically present in Rome. The
virtual tour provides a 360-degree view, enhancing the traditional museum experience with
immersive accessibility.

Additionally, the Vatican Museums offer an extensive digital archive, including
curated online exhibitions, which feature high-resolution images and descriptions of
significant artworks. These resources allow for global access to its collection, supporting the
Vatican’s mission of promoting and preserving cultural heritage. The museum's website also
includes interactive maps and educational content, reflecting the Vatican's commitment to
using digital technology to enhance educational outreach while preserving the sanctity and
historical value of its physical collection (Vatican Museums, 2024).

3. The State Hermitage Museum (Russia)

The State Hermitage Museum in St. Petersburg, Russia, known for its rich collection
of classical art and cultural artifacts, has increasingly incorporated digital innovations to
make its vast collection more accessible to a global audience. While the Hermitage remains
dedicated to its classical exhibition approach, housing masterpieces by Rembrandt,
Leonardo da Vinci, and Michelangelo, it has also embraced digital tools to expand visitor
engagement and accessibility (Hermitage Museum, 2024.).

The Hermitage Museum offers a range of virtual experiences, including interactive
online exhibitions and 3D tours that provide detailed, high-resolution views of key artworks
and exhibit spaces. Notably, the museum employs augmented reality (AR) technologies to
bring its art to life, allowing virtual visitors to view pieces in exceptional detail and interact
with the digital versions of its collections. These AR tools enhance the traditional experience,
offering insights into artwork details that might be less visible in a physical viewing, such as
texture, fine line work, and color nuances.

VA=

Fig. 7: VR experience in Hermitage Museum
(https://www.attractionsmanagement.com/index.cfm?pagetype=products&codelD=335238)

In addition to virtual tours, the Hermitage hosts educational resources on its website,
including artist interviews, historical context, and digital guides that offer a layered
understanding of the museum's significant works. Through these digital offerings, the
Hermitage successfully bridges classical art exhibition with modern digital engagement,
providing global audiences with a dynamic and enriched experience of its renowned
collection (Hermitage Museum, 2024).

4-Acropolis Museum (Greece)
The Acropolis Museum, located at the foot of the Acropolis in Athens, is a modern
museum dedicated to displaying artifacts from the ancient Acropolis. Designed with a focus
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on both architectural elegance and immersive technology, the museum offers visitors a
unique perspective on ancient Greek civilization. Featuring large windows and floor-to-
ceiling glass, the museum allows views of the Acropolis itself, creating a visual connection
between the artifacts inside and their historical context. The museum’s digital storytelling
capabilities further enhance this experience, bringing the history and culture of ancient
Greece vividly to life. (Erbay, Akmed, 2020; Erbay, 2009).
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Fig. 8: Acropolis Museum (https://www.tschumi.com/projects/2)

Using digital exhibition tools, the Acropolis Museum provides visitors with interactive
experiences that enhance the presentation of artifacts and the storytelling of ancient Greece.
For example, through immersive digital displays, visitors are transported onto the streets of
ancient Athens. A unique feature of this experience is the sensation of riding a horse through
the streets, giving viewers a dynamic perspective on the city’s story. Through this digitally
animated guide, a horse leads visitors through narratives of war, sport, mythology, and daily
life, highlighting the significance of horses in ancient Greek culture. This digital storytelling
tool not only illustrates the historical importance of horses but also deepens visitors'
understanding of the values, legends, and everyday practices of ancient Greece.

5. The National Gallery (United Kingdom)

The National Gallery in London, a world-renowned institution dedicated to European
paintings from the 13th to the 19th centuries, maintains a strong focus on classical exhibition
formats, showcasing works by artists such as Leonardo da Vinci, Vincent van Gogh, and
Rembrandt. However, it has also embraced digital advancements, offering virtual tours and
extensive online resources that provide a deeper connection to its rich collection (National
Gallery, n.d.).

Through its website, the National Gallery offers high-resolution images and detailed
information on each artwork, allowing users to explore the intricacies of each piece. The
gallery’s virtual tours provide immersive 360-degree views of its exhibition spaces, enabling
audiences worldwide to experience iconic works like The Arnolfini Portrait by Jan van Eyck
and Sunflowers by Van Gogh as if they were physically present. Additionally, the gallery
provides thematic digital exhibitions, curatorial insights, and educational resources that
enhance understanding of the historical and artistic context surrounding each work.
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Fig. 9: Visual tours (https://www.nationalgallery.org.uk/visiting/virtual-tours)

The digital platform of the National Gallery is designed to complement its classical
presentation, creating an accessible and informative experience for both virtual visitors and
in-person guests. By leveraging digital technology, the gallery enhances its educational
mission and extends its reach to global audiences, thus preserving and sharing its cultural
heritage in innovative ways (National Gallery, 2024.).

6. Natural History Museum (United Kingdom)

The Natural History Museum in London merges traditional exhibition methods with
cutting-edge digital experiences to bring natural history to life. One of its notable digital
innovations is an augmented reality (AR) feature, specially designed for a 45-minute
immersive dinosaur presentation. Through this AR experience, visitors journey through the
“World of Dinosaurs,” witnessing lifelike visuals of dinosaurs and exploring the life cycle
of these ancient creatures.

Fig. 10: Natural History Museum (https://www.indyturk.com/node/713656/bilim/dinozorlarin-
biytikligiiniin-iklimle-belirlenmedigi-ortaya-gikt1)
This interactive experience allows audiences to understand the ecosystem and
evolutionary timeline in an engaging and educational format, making complex scientific
concepts accessible and visually captivating.

7. Tate Modern (United Kingdom)

Tate Modern, a prominent museum in London, embraces digital technology to make
modern art more accessible and engaging for a global audience. In addition to its physical
exhibitions, Tate Modern organizes online art exhibitions, offering art enthusiasts worldwide
the opportunity to experience modern and contemporary works from home. The museum
also hosts digitally enriched temporary exhibitions that incorporate multimedia
presentations, creating interactive and immersive experiences. Through its online platform,
Tate Modern presents digital content, artist interviews, and educational resources, appealing
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to diverse audiences and fostering a deeper appreciation for modern art (Tate Modern,
2024.).

8. Smithsonian National Museum of Natural History (United States of America)

The Smithsonian National Museum of Natural History, one of the largest and most
comprehensive natural history museums globally, employs digital technologies to make its
extensive collections accessible to a broader audience. The museum offers virtual tours that
allow users to explore its various exhibits, from the Hall of Fossils to the Ocean Hall,
regardless of location. Through its digital exhibits, the Smithsonian provides in-depth
information about its collections, covering subjects such as paleontology, mineralogy,
anthropology, and more (Smithsonian National Museum of Natural History, 2024.).

Fig. 11: Smithsonian National Museum Project
(https://www.si.edu/newsdesk/releases/smithsonians-new-digital-guide-brings-future-peoples-

fingertips-june-22)

These digital presentations include high-quality images, 3D models, and multimedia
materials that support scientific education and outreach, fostering curiosity and making
natural history accessible to learners worldwide. Additionally, digital resources offer
comprehensive educational materials that cater to students, educators, and science
enthusiasts, enhancing the museum’s role as a global educational institution.

9. British Museum Online (United Kingdom)

The British Museum has digitized a substantial portion of its collection, offering an
immersive online experience that brings the museum’s rich artifacts to users worldwide.
With the slogan “The British Museum at your fingertips: make the most of your time at the
Museum and explore the collection from the comfort of home,” the museum highlights the
advantages of digital accessibility (British Museum, 2024.). Visitors can explore 250
prominent pieces with audio commentary by experts, providing an in-depth understanding
of each item. Additionally, users enjoy free access to an introduction to all 65 galleries,
complete with audio, video, text, and images that enhance accessibility and comprehension.

The museum’s digital experience includes self-guided tours and an interactive map
that helps virtual visitors navigate through eras, from Ancient Egypt to Medieval Europe.
The app provides practical visit information, ensuring an enriching experience even for
remote users. For in-person visits, guests are advised to bring headphones or purchase them
from the Guide Desk or the British Museum Shop for an enhanced audio-guided experience.
These self-guided tours allow visitors to explore themes and gain contextual knowledge
through an introductory audio narration.
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Fig. 12: Application of British Museum (https://www.britishmuseum.org/visit/audio-app)

Users can dive deeper into specific galleries with expert audio commentary available
in various languages, including English, Chinese, Spanish, Italian, French, Korean,
Japanese, and German, covering 250 notable objects within the museum’s permanent
exhibitions. The app also features a "Favorites" section, enabling users to create a
personalized list of objects they find most intriguing. The British Museum’s digital initiatives
thus provide new perspectives on its collection, making the museum’s offerings more
accessible and engaging through virtual platforms and downloadable audio apps (British
Museum, 2024.).

10. Rijksmuseum Virtual Museum (Netherlands)

The Rijksmuseum, the Netherlands' national museum, has embraced digital
technologies to make its extensive collection accessible to a global audience. With over
700,000 works available online, the Rijksmuseum’s virtual experience allows users to
explore masterpieces from the Dutch Golden Age, including works by Rembrandt, Vermeer,
and other prominent artists. Through this digital collection, visitors can examine artworks in
stunning detail, zooming in to see brushstrokes, colors, and textures that reveal each piece’s
intricacies.

The museum's online platform is designed to be highly interactive and user-friendly,
using tags to categorize information about each artwork, from historical context to artist
details. This tagging system allows users to navigate the collection intuitively, creating
connections between works based on themes, styles, and historical periods. Accompanying
narratives add depth, offering insights into the stories behind each piece, thereby
transforming the browsing experience into a rich educational journey.
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Fig. 13: Rijksmuseum (https://www.rijksmuseum.nl/tr/ziyaret-edin)

The Rijksmuseum also enhances its digital offerings with virtual tours, allowing users
to navigate the galleries as if they were physically present. Additionally, the museum
provides multimedia content such as audio guides, artist interviews, and thematic
exhibitions, which give context to its collection and invite users into a deeper exploration of
Dutch art and culture. Through these digital initiatives, the Rijksmuseum not only preserves
but also revitalizes its collection for contemporary audiences, making art and heritage
accessible beyond geographical boundaries and fostering a greater appreciation for Dutch
cultural history.

These digital tools reflect the museum's commitment to innovation in digital
museology, utilizing cutting-edge technology to engage users in a meaningful exploration of
art.

11. Van Gogh Museum Virtual Tour (Netherlands)

The Van Gogh Museum in Amsterdam has embraced digital technology to bring the
life and works of Vincent van Gogh to audiences worldwide under the slogan “Explore the
Van Gogh Museum Online.” This digital platform provides a comprehensive and interactive
experience that allows users to immerse themselves in Van Gogh’s artistry, exploring not
only his famous paintings but also his life story and creative journey (Van Gogh Museum,
n.d.).

Through the virtual tour, users can access high-resolution images of Van Gogh’s
masterpieces, such as The Starry Night and Sunflowers, with interactive features that reveal
details and insights into his techniques, color choices, and influences. The museum’s digital
platform includes narrated videos and thematic audio guides that deepen the understanding
of Van Gogh's artistic evolution and personal struggles, making the experience both
educational and engaging.

The museum also features digitally enriched temporary exhibitions, offering virtual
visitors the chance to view curated selections of Van Gogh’s works alongside other artists
from the same period. These exhibitions are further supported by multimedia content, such
as interactive timelines, artist comparisons, and contextual history, all of which enhance the
digital exploration of Van Gogh’s influence and legacy. The online experience is designed to
replicate the intimate and immersive feel of a physical visit, allowing art lovers to engage
with Van Gogh's legacy in a highly accessible, meaningful way.
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Fig. 14: Van Gogh Museum (https://sanat-magazin.com/online-gezi/van-gogh-muzesi/sanal-ortamda-
geziyoruz-van-gogh-muzesi/)

With these digital tools, the Van Gogh Museum extends beyond physical boundaries,
making Van Gogh’s work accessible to global audiences and fostering a deeper appreciation
for his contributions to the art world.

12. Prado Museum (Spain)

Located in Madrid, the Prado Museum utilizes digital collections and virtual tours to
make its renowned collection accessible to audiences worldwide. Through its online
platform, visitors can explore masterpieces by artists like Veldzquez, Goya, and Bosch,
experiencing the museum’s celebrated works in a virtual format that brings Spanish art
history to life (Prado Museum, n.d.). The museum’s commitment to digital transformation
extends to its temporary exhibitions, where digital enhancements create immersive
experiences for virtual visitors. By integrating high-resolution imagery, detailed
descriptions, and interactive features, the Prado Museum ensures that viewers can deeply
engage with its collections, regardless of their physical location. This approach exemplifies
how digital technology can enhance accessibility and educational outreach in traditional art
museums.

The Prado’s digital strategy highlights the potential of virtual spaces to extend the
museum’s mission, allowing it to reach a broader, more global audience. With its emphasis
on digital accessibility, the museum enables art lovers, students, and researchers to explore
and appreciate its collection remotely, thus reinforcing its role as a leading institution in
digital museology (Prado Museum, 2024).

13. National Museum of Korea (South Korea)

In Seoul, the National Museum of Korea offers digital tours and interactive exhibitions
that bring the country’s rich history and cultural heritage to a global audience. By
incorporating digital transformation into its offerings, the museum enhances its temporary
exhibitions with immersive, interactive experiences that engage visitors in Korean history,
art, and culture (National Museum of Korea, 2024.). These digital presentations are designed
to be both educational and visually captivating, providing users with a comprehensive
understanding of the exhibits through interactive displays, high-resolution imagery, and
multimedia narratives.

The National Museum of Korea’s digital approach demonstrates how museums can leverage
technology to create meaningful, immersive experiences that resonate with both local and
international visitors. This commitment to digital innovation exemplifies the museum’s
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dedication to preserving Korean heritage while reaching diverse audiences, contributing to
its standing as a forward-thinking institution in digital museology (National Museum of
Korea, 2024).

In - Examples Of Turkish Museums Offering Digital Experiences

In Tiirkiye, museums offering digital experiences stand out for their ability to
transform visitors into active participants, providing an interactive engagement alongside
traditional displays. This approach is exemplified by new digital art museums shaped by the
contributions of digital artists, particularly those who incorporate technology to create
immersive experiences. Among these artists, Refik Anadol has emerged as a pioneer, with
his groundbreaking work in data visualization and artificial intelligence, featured both
domestically and internationally.

Refik Anadol’s "Melting Memories" is a profound exploration of memory and data
visualization, initially exhibited at the Art+Textile Museum in Vienna. In 2020, Anadol took
his exploration further with "Quantum Memories," a project commissioned for the NGV
Triennial at the National Gallery of Victoria in Melbourne. This installation used artificial
intelligence to process a dataset of over 200 million images of nature, transforming them
into an alternative visual representation of nature and the world on a massive 10m x 10m
LED media wall. Anadol’s work has also been displayed at the Hammer Museum in the
United States and the International Digital Arts Biennial in Montreal, Canada, showcasing
his innovative fusion of technology and art (Soytiirk, 2021).

Fig. 14: Digital work of Refik Anadol (Refik Anadol Official Website,
https://refikanadol.com/works/melting-memories/)

These digital art installations contribute significantly to the rise of digital museums,
demonstrating how digital artists provide not only creative content but also valuable data
that enriches museum collections and exhibitions. By leveraging Al and advanced data
processing, digital artists like Anadol are expanding the possibilities of digital museology,
inspiring a new generation of museums that embrace digitalization as an integral part of their
identity.

1. Anatolian Civilizations Museum (Ankara)

Located in Ankara, the Anatolian Civilizations Museum showcases the rich cultural
heritage of Anatolia through digital presentations that make its extensive collection
accessible to a wider audience. Visitors can explore artifacts from various civilizations that

flourished in Anatolia, such as the Hittites, Phrygians, and Urartians, in a digital format that
enhances traditional displays with interactive features.
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Fig. 15: Anatolian Civilization Museum (https://anadolumedeniyetlerimuzesi.gov.tr)

The museum’s online platform provides high-resolution images, detailed descriptions,
and historical context for each artifact, offering an in-depth understanding of Anatolia’s
ancient civilizations. Through these digital initiatives, the museum aims to broaden access
to its collection, bridging past and present in an engaging and educational manner (Anatolian
Civilizations Museum, 2024.).

2. Topkapi Palace Museum (Istanbul)

The Topkap1 Palace Museum in Istanbul offers an immersive digital experience that
allows visitors to explore its architectural splendor and rich history through a 360-degree
virtual tour. This digital feature provides remote access to the palace’s iconic spaces, such as
the Imperial Hall and Harem, allowing users to appreciate the intricacies of its design and
historical significance.

AL e

| 3
3MORAD HAS BDAS! HAS ODA GIRIS! CESME! CIFTE KASIRLAR GIRIS|  @ICIFTE KASIRLAR 1
-

« » 4 ¥V + -0

Fig. 16: Virtual tour of the Palace (https://www.fotometrik360.com/urun/topkapi-sarayi-harem-360-sanal-
tur/)

Additionally, the palace’s vast collection, which includes priceless artifacts from the
Ottoman Empire, has been transformed into a digital inventory, making it accessible for
educational and research purposes worldwide. By embracing digital technology, the
Topkap1 Palace Museum enhances public engagement and ensures the preservation and
accessibility of Tiirkiye's cultural heritage.

3-Istanbul Archaeological Museums (Istanbul)
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The Istanbul Archaeological Museums offer visitors a unique digital experience,
showcasing their extensive collections through 3D virtual tours that provide detailed visual
insights into ancient artifacts. By presenting their artifacts on digital platforms, the museums
enable an interactive experience that allows remote audiences to explore historical pieces
from various civilizations that thrived in the region.

Fig. 17 & 18: Istanbul Archaeological Museums (https://www.artfulliving.com.tr/gundem/istanbul-arkeoloji-
muzesinde-dijital-sergi-ancient-futures-i-26479)

This digital collection not only enhances accessibility but also supports a deeper
appreciation of Tiirkiye’s archaeological heritage, making it possible for viewers worldwide
to engage with the artifacts in a dynamic and immersive way (Istanbul Archaeological
Museums, 2024.).

4-Sakip Sabanci Museum (istanbul)

The Sakip Sabanci Museum in Istanbul leverages digital platforms to showcase its
collection of Ottoman-era artworks, providing visitors with an interactive and immersive
experience. Through its digital art collections, the museum enables easy access to detailed
information on each piece, which can be explored on touchscreen displays within the
museum. These interactive screens allow visitors to delve deeper into the historical and
artistic context of the works, enriching their understanding of Ottoman art.

Fig. 19: Sakip Sabanci Museum (https://www.log.com.tr/sakip-sabanci-muzesine-ozel-dijital-muze-
uygulamasi/)

By embracing digital technology, the Sakip Sabanci Museum offers a dynamic
approach to cultural engagement, making its collections more accessible and enhancing the
educational experience for both in-person and remote audiences (Sakip Sabanct Museum,
2024.).
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5-Museum of Turkish and Islamic Arts (Istanbul)

The Museum of Turkish and Islamic Arts in Istanbul offers a digital platform that
highlights the richness of Turkish and Islamic art, providing detailed access to its extensive
collection. Through 360-degree virtual tours, visitors can explore the museum’s diverse
artifacts, including manuscripts, ceramics, textiles, and metalwork, from anywhere in the
world. This digital access enables users to closely examine the intricate details and
craftsmanship of each piece, enriching their understanding of Islamic art and culture. By
adopting digital technology, the Museum of Turkish and Islamic Arts makes its cultural
heritage widely accessible, offering an interactive and educational experience that reaches a
global audience (Museum of Turkish and Islamic Arts, n.d.).

6-Pera Museum (istanbul)

The Pera Museum in Istanbul sheds light on Turkish art history through its digital
exhibitions, providing virtual access to significant pieces from its collection and hosting
digital exhibitions that allow audiences to explore its artifacts remotely (Pera Museum,
2024.).
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Fig. 20: Pera Museum (https://www.peramuzesi.org.tr/sergi/dijital-sergiler)

Among its notable digital initiatives is the integration of virtual reality (VR) with the
iconic painting The Tortoise Trainer by Osman Hamdi Bey. Through the VR experience, 4
Journey into the World of Osman Hamdi Bey: The Tortoise Trainer, visitors can engage with
the artwork in a personalized, interactive environment. This project stands as an innovative
example of VR and 3D animation in Tirkiye, making art more accessible and immersive
through technology (Bostanci, 2019). Additionally, the museum offers educational programs
related to its digital exhibitions, enhancing visitors' engagement with Turkish art and cultural
heritage through a blend of education and interactive digital experiences.

7-Rahmi M. Ko¢ Museum (Istanbul)

The Rahmi M. Ko¢ Museum, Istanbul's premier museum of industry and technology,
supports education and learning by offering its digital collections to a broader audience.
Showcasing the rich heritage of industrial history and scientific discovery, the museum
allows virtual visitors to explore its vast array of artifacts, from maritime and transportation
collections to pioneering scientific instruments.
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Fig. 21: 3D Tour of Rahmi M. Kog Museum (http://www.3dmekanlar.com/tr/rahmi-koc-muzesi.html)

Through its digital platform, the Rahmi M. Ko¢ Museum provides an interactive
journey into the advancements in industry and technology, making complex historical
narratives accessible and engaging for all ages. This approach highlights the museum’s
commitment to preserving industrial heritage while fostering a deeper public appreciation
for scientific exploration (Rahmi M. Ko¢ Museum, 2024.).

8-Troy Museum (Canakkale)

The Troy Museum in Canakkale revitalizes the story of the ancient city of Troy through
immersive digital experiences, offering visitors a journey into its rich historical narrative via
3D modeling and interactive displays. Recognized for its innovative approach, the museum
has received multiple awards for excellence in museum design and digital engagement,
establishing itself as a pioneer in digital experiential museology. By utilizing advanced
digital technologies, the Troy Museum brings ancient myths and archaeological insights to
life, enhancing visitor engagement and allowing audiences to experience the grandeur of
Troy in a contemporary, interactive format.

Fig. 22: Troy Museum (Nevres Isilay Kagakgil Oksiizoglu, Kisisel Arsiv, 2019)

This award-winning museum sets a benchmark in digital museology in Tiirkiye,
providing a model for other institutions aiming to integrate storytelling and digital
innovation into cultural heritage preservation.

Iv - Interactive And Participatory Digital-Designed Museums

Interactive and participatory digital-designed museums have become new-generation
active learning spaces. Through digital presentations, museums have created new learning
environments for their users.
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1-Cermodern /Flow Digital Theatre (Ankara)

Flow Digital Stage was launched through a collaboration between CerModern and
Reo-Tek, a company with 25 years of experience in digital museum technologies. This new
venue takes interdisciplinary art experiences to the next level, presenting performances that
integrate light, sound, color, and visual storytelling.

Fig. 23: Flow Digital Theatre (https://www.cermodern.org/flow.html)

With digital exhibitions, performances, and artist gatherings, Flow Digital Stage opens
up space for pioneering and innovative practices in the museum field. It offers a platform for
artists working in new media and digital technologies to present visual arts, dance, and music
projects. Equipped with high-tech infrastructure to deliver immersive art experiences, Flow
Digital Stage is permanently housed in CerModern’s north hangar hall, providing Ankara’s
art enthusiasts with a state-of-the-art venue dedicated to digital and immersive art
(Cermodern, 2024).

2-Istanbul Metropolitan Municipality Digital Experience Museum (IBB DDM)

Adjacent to Miniatiirk, the Istanbul Metropolitan Municipality Digital Experience
Museum (IBB DDM), launched by IBB Kiiltiir AS, provides visitors with a unique fusion of
cultural experience and advanced technology. As Turkey’s first comprehensive digital
experience museum, IBB DDM spans a variety of experiential zones equipped with state-
of-the-art digital tools, including virtual reality (VR), augmented reality (AR), touchscreen
displays, and Al-driven interactive installations. These immersive technologies invite
visitors to actively engage with digital art and thematic displays in a highly interactive
environment.

The museum’s exhibits are designed to create a multidimensional cultural experience,
blending traditional storytelling with innovative digital approaches. This format not only
enriches the visitor experience but also fosters exploration and curiosity, offering visitors of
all ages an engaging way to connect with the museum’s thematic content. By integrating
advanced digital media into its presentation, IBB DDM provides a unique platform where
technology and cultural narratives converge, creating a novel experiential landscape for
Istanbul’s residents and visitors alike.
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Fig. 23: IBB-DDM (https://kultur.istanbul/ibb-kultur-as-dijital-deneyim-muzesi-ziyarete-acildi/)
3-DEM Museums - Hagia Sophia History and Experience Museum

The Hagia Sophia History and Experience Museum, part of DEM Museums, offers an
innovative approach to exploring the historical significance of Hagia Sophia through digital
and experiential technology. Designed to immerse visitors in the layered history of this
iconic structure, the museum incorporates high-definition digital displays, interactive
multimedia, and augmented reality features that allow for a deep, engaging exploration of
Hagia Sophia’s art, architecture, and cultural impact over centuries.

Through the use of cutting-edge technology, the Hagia Sophia History and Experience
Museum enables visitors to engage with historical narratives in new ways, such as virtually
reconstructing architectural elements and artworks that have evolved or been lost over time.
This experiential approach not only enhances understanding but also fosters a more personal
connection.

Fig. 24: Hagia Sophia History and Experience Museum (https://10haber.net/kultur-sanat/ayasofya-ve-efes-
deneyim-muzelerine-yurtdisindan-uc-odul-birden-508943/)

The MUSE Creative Awards, established by the International Awards Association
based in the United States and operating across 118 countries, has celebrated excellence and
innovation in creative design, advertising, and digital media since 2016. This year, the Hagia
Sophia History and Experience Museum, along with the Ephesus Experience Museum,
received recognition with three awards in total. The Hagia Sophia History and Experience
Museum was honored with two Gold Awards, one in the "Exhibition Experience" category
and another in "Augmented Reality," highlighting its cutting-edge approach to interactive
and immersive museum design. (IAA, 2024)

4-DEM Museums- Efes Experience Museum

46



ULUSLARARASI BILIM TEKNOLOJI VE SANAT KONGRESI / INTERNATIONAL SCIENCE TECHNOLOGY AND ART

. CONGRESS (ISTAC 2024)
25-27 EKIM 2024/25-27 OCTOBER 2024 SIDE / ANTALYA

The Ayasofya Tarih ve Deneyim Miizesi (Hagia Sophia History and Experience
Museum) and the Efes Deneyim Miizesi (Ephesus Experience Museum) have been
recognized with multiple international awards for their innovative use of digital technologies
in museum experiences. The Ayasofya Tarih ve Deneyim Miizesi received two gold awards
in the categories of Exhibition Experience and Augmented Reality at the MUSE Creative
Awards, organized by the International Awards Association (IAA) Similarly, the Efes
Deneyim Miizesi was honored with a gold award in the Hologram and Projection category
at the same event. Additionally, the Efes Deneyim Miizesi was named "Best Museum" at the
Mondo-Dr Awards 2024, highlighting its excellence in immersive technology and design.
(Miiliyet, Haberexpres, 2023)

o EES
DENEYIM
MUZEST

Efes
Deneyim Miizesi

Fig. 25: Efes Experience Museum (https://www.demmuseums.com/tr/muzeler/efes-deneyim-muzesi/)

These accolades underscore the museums' commitment to integrating advanced
visual, auditory, and digital technologies to create multi-sensory storytelling experiences
for visitors.

Conclusion

In recent years, advancements in technology have intensified competition among
museums, driving a shift toward digital museum concepts aligned with the management
philosophies of the Information Age. This evolution has led to the creation of a new
generation of digital museums equipped with advanced digital designs and immersive
technologies. However, it is essential to recognize that high technology in museums is
evolving at an unprecedented pace. Whether digital museums will be able to keep up with
the continually changing nature of technology-fueled digital art remains an open question,
and several pressing issues arise:

- Will museums be able to match the rapid pace of technological advancements?

- Who will manage the constant investments required for digital transformation in museums?
- Can sufficient resources be secured to support this ongoing digital evolution?

- How can the sustainability of these digital museums be ensured over time?

- How will museums preserve their core identity amidst such rapid change?

Addressing these questions is crucial, particularly as the number of digital art museums
continues to grow. While digital museums represent a powerful tool for preserving and
disseminating cultural heritage, they cannot fully replace the broader functions of traditional
museums. The challenge lies in balancing technological integration with the enduring values
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and core missions of museums, ensuring that digital initiatives support—not replace—the
comprehensive educational, cultural, and social roles that museums play.
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Features Of Transdisciplinary Study Of Art Education

Kakimova Laura Sharipovna®
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Abstract

The article reveals the essence of the concept of transdisciplinarity as a special phenomenon of the
methodology of art education in modern content. The concept of cultural memory and the phenomenon of
national values are analyzed in transdisciplinary research. Scientific justification of conducting
transdisciplinary research in the system of art education, determined indicators of functionality and features of
cultural memory and the phenomenon of national values by means of art in modern content.

The article describes the process of transdisciplinary research in the system of art education based on
systemic and competence approaches. Identified and pedagogical conditions for defining transdisciplinary
research in the system of art education.

Key words: transdisciplinarity, art education, modern content, musical education, educational program.

Sanat Egitimi Disiplinlerétesi Calismanin Ozellikleri

Ozet

Makale, modern igerikte sanatsal egitim metodolojisinin 6zel bir fenomeni olarak ¢ok disiplinlilik
kavrammin 6ziinii ortaya koymaktadir. Kiiltiirel hafiza kavrami ve ulusal degerler fenomeni ¢ok disiplinli
aragtirmalarda analiz edilir. Sanatsal egitim sisteminde ¢ok disiplinli arastirmalarin yiiriitiilmesinin bilimsel
gerekgesi, kiiltiirel hafizanin islevsellik ve 6zelliklerinin ve ulusal degerlerin fenomeninin gostergelerini
modern igerikte sanat araglari ile tanimlamaktadir.

Makale, sistemik ve yetkinlik yaklagimlarina dayanan sanat egitimi sisteminde disiplinler arasi
aragtirma siirecini agiklamaktadir. Sanat egitimi sisteminde disiplinler arasi arastirmalari tanimlamak igin
tanimlanmis ve pedagojik kosullar.

Anahtar kelimeler: disiplinlerarasilik, sanat egitimi, modern igerik, miizik egitimi, egitim programi.

Introduction

In modern epistemological discourse, interest in transdisciplinary research has sharply
increased, claiming new approaches to cognition, creating a new strategy for a person to
enter the world, willingness to conduct a constructive dialogue with him, which in general
is somehow connected with the renewal of the educational paradigm, the search for optimal
technologies, the spiritual formation of the personality, requiring in-depth, problem-oriented
methodological thinking in the 21st century. This trend can also be traced in the system of
music and art education, characterized by the peculiarities of preserving cultural memory
and the phenomenon of national values.
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Transdisciplinarity in art education is characterized by studies that go through
(through) the boundaries of many art disciplines that go beyond its limits, which follows
from the meaning of the prefix "trans" itself. This creates a holistic vision of the subject of
research. Considering transdisciplinarity as a phenomenon in the development of art science,
there is a need to create a new strategy that is associated with the spiritual and moral
formation of the individual to preserve the national values and culture of the Kazakh people.
Cultural memory is an important aspect of human existence, it helps to preserve cultural
values and national identity by passing on to each generation. It shapes our perception of
the world and affects our behavior and interaction with others.

Transdisciplinarity as a new level of integration, which has entered the practice of
science as a research strategy that crosses disciplinary boundaries and develops a holistic
vision of phenomena and processes. The prefix "trans" (from the Latin trans - through,
across) indicates a new type of knowledge production. If interdisciplinarity is an intra-
scientific phenomenon, then transdisciplinarity is going beyond the limits of natural science
and humanitarian knowledge into the area of practically significant problems.

The term "transdisciplinarity" was born in 1970 during discussions within the
international group "Interdisciplinarity — Training and Research Programs at Universities."
Its ancestor is considered to be the Swiss psychologist and philosopher J. Piaget, who
believed that transdisciplinarity should be considered as "a new area of knowledge, different
from multidisciplinarity and interdisciplinarity”" (Sadovsky V.N., 2010). He called his
International Center for Genetic Epistemology, founded by him in Geneva in 1955,
transdisdiplinal. He attracted scientists from various scientific disciplines to collaborate. In
1987, the International Center for Transdisciplinary Studies was created, which at its first
congress adopted the Charter of Transdisciplinarity. This charter is signed by the French
philosopher and sociologist E. Morin (Fortin R., 2000) and the Romanian physicist Bazarab
Nicolescu, who is considered one of the leaders of the transdisciplinary movement in the
world.

The term "transdisciplinarity" was first used by E. Jantsch to denote the coordination
between education and innovation processes. Considering modern interpretations of
transdisciplinarity, according to B. Nicolescu, one of the leading theorists of the concept of
transdisciplinarity, the following guidelines are highlighted: firstly, transdisciplinary
methodology focuses on describing the dynamics of a process at several levels
simultaneously, not in the multi-level reality of studying a separate discipline; secondly, a
different logic of understanding processes is applied, in which opposites are not opposed,
but synthesized according to the principle of complementarity and, finally, the conjugation
of the complexity of the world with the complexity of human knowledge is traced (Nicolescu
B., 2015).

Transdisciplinary research, in comparison with interdisciplinary research, is
distinguished by its entry into the practice of life, i.e. socially distributed production of
knowledge. L.P. Kiyashchenko calls transdisciplinary, in contrast to interdisciplinary
research, such cognitive situations in which the scientific mind is forced to carry out a
transcendental shift into a sphere bordering on the life world in search of integrity and its
own validity (Kiyashchenko L.P., 2015; 2012).

nn

The terms "interdisciplinarity", "polydisciplinarity", "transdisciplinarity" are far from
synonymous. As E. N. Knyazeva notes, "interdisciplinarity" means cooperation of scientific
fields through the circulation of common concepts. “Polydisciplinarity” characterizes such
research when a phenomenon is studied simultaneously in different aspects by several
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disciplines at once. Transdisciplinary research is characterized by the transfer of cognitive
schemes from one disciplinary area to another and, according to many researchers,
transdisciplinarity reaches a new level of integration, which is not limited by
interdisciplinary relations, but places these relations within a global system without strict
boundaries between disciplines. The main difference, from the point of view of L.P.
Kiyashchenko, is the transition to the study of reality, including both the natural and the
social, in a sphere where theoretical research is supplemented by the practice of innovation
(Kiyashchenko L.P., 2012; 2015). Transdisciplinarity means not only overcoming
disciplinary boundaries and the emergence of new scientific tandems, its essence is in the
cooperation of cognitive activity and innovation, as a result of which a new systemic quality
arises. Transdisciplinarity as a deeper level of integration presupposes convergent
penetration of scientific disciplines and methods. A modern type of scientific knowledge
production emerges, which is a hybrid of fundamental research aimed at understanding the
truth and research aimed at obtaining a useful effect; transdisciplinarity is located in the
interval between truth and usefulness (Knyazeva E.N., 2004).

Transdisciplinary research, in comparison with interdisciplinary research, is
distinguished by its entry into the practice of life as a socially distributed production of
knowledge. In the new concept of knowledge production, according to M.Gibbons,
fundamental knowledge is refracted by various social subjects with the aim of producing
their own separate knowledge. The noted blurring of the boundaries between science and
society (M. Gibbons, H. Novotny), between fundamental theoretical research and
innovations allows researchers to speak of a transcendental shift of scientific knowledge into
the life world. Thus, transdisciplinary research should be considered as a qualitatively new
stage in the integration of science into society.

Active international discussion of transdisciplinarity as a new methodology began in
the mid-1980s. after the adoption of a number of documents and the creation of the first
scientific institutions focused on the problems of transdisciplinary research. In the scientific
community, there were discrepancies in the interpretation of the concept. J. Piaget and E.
Jantsch understood transdisciplinarity as an independent scientific discipline. E. Morin
(Fortin R., 2000) expressed the opposite opinion about multidisciplinary research fields,
interdisciplinary research and transdisciplinary research strategies.

The search for a formal relationship between individual disciplines is found in the
American, Swiss and Chinese schools of transdisciplinarity. The French school emphasizes
a close connection with the personal experience of the researcher and the use of general
metaphors of fundamental cognitive importance.

In Russian and Kazakh science, the consideration of the phenomenon of
transdisciplinarity is primarily associated with the unification of philosophical and
technological foundations for solving anthropological problems; using — transdisciplinary
systems approach as a methodology for recognizing and investigating a single ordered
environment. Interest in transdisciplinary issues is shown, first of all, by scientists
developing ideas of synergetics (Ardashkin I.B., 2007; Bazhanova V., 2015; Kiyashchenko
L.P. 2009; Knyazeva E.N., 2011; Mokiy V.S., 2021 and others).

Relevance of the study.

The purpose of our article is to determine the essence and structure of
transdisciplinary research: the phenomenon of cultural memory and national values, as well
as its study in the system of art education in modern content. Since it is the phenomenon of
cultural memory and national values that are characterized by the intensive development of
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self-awareness of the younger generation, the value-semantic sphere, focus on the future, the
formation of personal attitudes to art, life, education, we consider it appropriate to transfer
the process of its study to the system of higher education. These values are currently not
sufficiently stable among young people and the younger generation, in connection with
which, higher education teachers can decisively influence the formation of these values,
responsibility for these phenomena through transdisciplinary training.

Sustainable development of society as a complex multifactorial problem has three
components in the field of ecology, economics and social life of people. Each of the
components is the object of research of completely polar scientific disciplines, which require
different disciplinary methods-approaches and methods-techniques. Many authors foresee
the insufficient effectiveness of existing methods-approaches, in that there is no interaction
with the general system, which has a determining holistic impact on the global system
(Mokiy, V.S., 2024). This circumstance leads to the necessity of studying complex objects
and searching for solutions to complex multidisciplinary problems in the scientific
community, thus the emergence of the term "transdisciplinary" approach is ambiguous.
Consequently, this scientific approach presupposes theoretical justification of a complex
object and its integration with other objects. The following characteristic is put forward by
analogy with the terms "method-approach" and "method-technique" - the term "method-
context", which answers the question "what is the context of the study or the essence of the
object" (Mokiy, V.S., 2024).

In the context of studying musical and artistic objects, all the above-mentioned
methods form a necessary and sufficiently logical sequence that is directly related to the
content of the scientific worldview and are divided into two groups. The first group of
approaches contributes to the formation of a scientific worldview, which received a common
name as disciplinary approaches, for the formation of a professional position and the
foundations of social and universal responsibility. The approaches of the second group
contribute to the expansion of the horizon of the formed scientific worldview and are called
interdisciplinary approaches, i.e. interdisciplinary, multidisciplinary, transdisciplinary, as
well as similar types of systemic approach, allowing to implement the entire spectrum of
disciplinary interactions in particular in artistic science and in art education.

The transdisciplinary approach 1is considered, according to researchers and
philosophers, as a way of expanding the horizons of the scientific worldview within the
framework of the natural scientific picture of the world through the implementation of
integrative tendencies of disciplinary, interdisciplinary and multidisciplinary knowledge and
models of the object, which forms in students a conscious responsibility for the results and
consequences of scientific research and professional activity, the level of which is
determined by the framework of the scientific paradigm (Mokiy V.S., Lukyanova T.A.).

An important role in these integrative tendencies is played by the methodology of
transdisciplinary discourse, integral, interval and subject-oriented approaches.

In the matter of identifying the features of cultural memory and the phenomenon of national
values by means of art and education in modern content, a transdisciplinary approach is
used as an indicator of functionality. The trans-disciplinary framework allows the integration
of multiple research projections to explore constructs such as cultural memory, a concept
that describes the ways in which societies preserve, transmit, and reproduce their cultural
knowledge, traditions, customs, and identities through generations. This notion encompasses
both individual and collective aspects of memory, including symbols, rituals, myths,
historical events, and artifacts in the context of cultural and intersubject interaction; social
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interaction in the context of increasing the efficiency of activities through technologization
through the introduction of new types and forms of educational activities for cognitive
development and value guidelines formed in the conditions of the educational process of
higher education.

The preservation of the cultural memory and national values of the Kazakh people is an
important process, including the transfer and preservation of unique traditions, customs,
knowledge and historical heritage that form the identity of the Kazakh nation. The
preservation of these traditions contributes to the strengthening of ties between generations
and the transfer of cultural values. The next means of transmitting cultural memory is
language and literary heritage, including the works of classics such as Abai Kunanbaev,
which reflects the worldview, philosophy and values of the Kazakh people. Music and art
play a key role in preserving cultural identity, where traditional music, including
performance on dombra and kobyz, as well as folk dances, are important components of
cultural memory. Folk art masters such as poets (akyns) and performers pass down musical
and poetic traditions from generation to generation.

Thus, the creation of a process of preserving the cultural memory and national values
of the Kazakh people is a complex task that requires a multilateral transdisciplinary
approach. It should incorporate both traditional methods and modern research strategies and
technologies, ensuring the continuity of cultural heritage and contribute to the strengthening
of national identity in an increasingly globalized world.

Materials and methods

Among the fundamental methodological guidelines, one can single out a systematic
approach that expands the horizons of the scientific worldview within the framework of the
philosophical picture of the single world, by modeling an object in the image of a
transdisciplinary system, which makes it possible to apply a universal systemic
transdisciplinary methodology to its study. A systemic transdisciplinary approach allows
maximum unification and generalization of disciplinary knowledge within the framework of
transdisciplinary system models. The transdisciplinary system of art formation acts as an
artistic structure that determines the unity of space, information and time of each work of
art, as well as the environment itself, the elements of which are artistic images.

In this case, the role of disciplinary specialists in the study is reduced to traditional
professional activity through strict disciplinary methods. Thus, using a transdisciplinary
approach in the study of preserving the cultural memory of folk song art, modern composers
and artists are engaged in composing choral arrangements. Kazakh folk songs acquire a
completely new sound, while preserving the modal-tonal and metro-rhythmic structure of
folk melodies. Many works by modern composers-choral figures Beiymbet Demeuov,
Galymzhan Berekeshev practice a transdisciplinary approach and innovative means of
writing and performing their compositions. Practical choirmasters subtly feel the trends of
modern musical perception and listener thinking, masterfully own choral writing and sound
palette, possess knowledge of the art of composition, as well as the nature of Kazakh folk
melodies. The versatility of musical means of choral writing preserves the artistic concept
of folk songs and melodies.

The following extraordinary example of how Kazakh music was transformed into the
work of the British composer Karl Jenkins and penetrated into the cultural code of the
Kazakh musical heritage. Considering the system of composer, worldview and philosophical
principles of K.Jenkins, the study of his work acquires a new methodology of
transdisciplinarity of art with the help of modeling.
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In honor of the significant 85th anniversary of the Kazakh National Conservatory, the
long-awaited concert of Marat Bisengaliev, world-famous violin virtuoso and Goodwill
Ambassador of Kazakhstan, together with the Chamber Orchestra of the Kazakh National
Conservatory, was held with great success on the stage of the E.Rakhmadiev Grand Hall.
The program included works by the British composer Karl Jenkins, which acquired a special
sound due to the unique synthesis of classical music and Kazakh ethnic motifs. It is important
to note that the composer did not simply copy Kazakh melodies but used them as a source
of inspiration for creating his own works. His work demonstrates deep respect for Kazakh
culture and music. K.Jenkins in symphonic suites "Tilep", "Shakarim", "Alem" used
traditional Kazakh folk instruments such as dombra, kyl kobyz and sybyzgy, creating an
authentic and exotic sound landscape that takes the listener to the steppe philosophy, to the
atmosphere of mysticism and magic. In his works, Kazakh folk melodies and rhythms are
enriched with a specific, unique to the composer harmonic language, where the
traditionalism and inherent cyclicality of the structure, which differs from the European
sound, as well as the uniqueness of the sound presentation and depth of the music, are
preserved. His compositions, inspired by Kazakh musical culture, on the one hand became
a connecting bridge between Western and Eastern musical traditions, on the other, as the
property of the musical heritage of the Kazakhs.

Discussion

Each area of scientific knowledge approaches the study of the problem of cultural
memory and national values in transdisciplinary research, based on the goal and objectives.
This is what it has its essence. In foreign practice, in the works of scientists, we see that the
subject of deep research in various scientific fields is mainly aimed at the philosophical and
sociological aspect, and at the same time, the pedagogical aspect of the problem has not been
sufficiently studied by modern scientists. Therefore, its comprehensive study in the context
of art education is becoming increasingly relevant.

Traditionally, transdisciplinary research involves building a "dyad: cultural memory -
national values". Therefore, there is a need to intensify pedagogical work among the modern
generation of young people, aimed at forming in them a value-oriented, axiological,
epistemological approach, both in the matter of upbringing and in the matter of education.

We believe that the structure of these phenomena is included in the composition of
interconnected components of transdisciplinary research, namely: a cycle of basic disciplines
and a cycle of major disciplines, each of which consists of elective components. We are
talking now about the educational program for a master's degree. Inside the elective
components, there are modules. Thus, in the university elective component, there are
"Scientific and Fundamental Module - 1" and "Scientific and Fundamental Module - 2". The
main indicators of this component of the educational program, we define as a set of
knowledge, features in understanding the phenomenon of cultural memory and national
values, expressed in a position in relation to these phenomena. This component is
implemented as an axiological aspect of art education.

Also in the component for choosing a cycle of major disciplines are located: "Scientific
and professional module - 1" and "Scientific and professional module - 2". In this
component, the disciplines are aimed at the value, cognitive, and personal-operational
functions of the content of art education, with criteria such as attitude, responsibility,
independence, socialization, individualization.
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Results.

Among the fundamental methodological guidelines of transdisciplinarity, one can
single out a systemic approach that expands the horizons of the scientific worldview within
the framework of the philosophical picture of a single world, by modeling an object in the
image of a transdisciplinary system, allowing one to apply a universal systemic methodology
to its study. A systemic transdisciplinary approach allows for maximum unification and
generalization of disciplinary knowledge within the framework of transdisciplinary system
models. The transdisciplinary system of art education acts as an artistic construction that
determines the unity of space, information and time of each work of art, as well as the
environment itself, the elements of which are artistic images.

The transdisciplinary approach, which claims to be a universal methodology, is based
on the management and integration of knowledge from various disciplines. A specialist in
this field begins research by combining disciplinary knowledge, planning the study and
developing several scenarios for achieving the set goal.

Conclusion

The results of the literature review indicate that transdisciplinarity is a systemic and
"global" approach in the art education system, in which several important tasks are solved:

- to develop a "pilot project" of a two-degree master's program within the framework of
transdisciplinary research;

- to develop on the basis of this two-degree master's program "universal" metadata discipline
included in the system of higher art education in modern content;

- organize training of undergraduates in this meta-discipline by partially reforming the
disciplinary structure of the educational program;

- to present within the framework of this metadata discipline a transdisciplinary study of the
phenomena of cultural memory and national values from the point of view of art formation.

Taking into account the above, we can conclude that transdisciplinary research in the art
education system on the example of music education has its own risks, different purposes
and different research potential. We hope that these risks and opportunities will be drawn to
the attention of the organizers of higher art education, who are discussing today the problem
of reforming the disciplinary and interdisciplinary structure of educational programs, which
should have a clear goal and objectives of such reform, taking into account the new trend of
the entire educational space.

This study is funded by the Science Committee of the Ministry of Science and Higher
Education of the Republic of Kazakhstan (AP23488786 "Transdisciplinary research in the
art education system: cultural memory and the phenomenon of national values in modern
content”). Head L.Sh. Kakimova.
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Gosterge Olarak Yazinmin Plastik Diizlemdeki Okumalar:
Mavi CAKMAKCI"

Ozet

20. yiizyila birlikte sanat1 okuyanlarin hedefi, gorsel algiy1 ve gorsel sanatlari, “diistinme yolu” olarak
yeniden tanimlamaktir. Gergek diigiincenin sadece sdzciikler yoluyla aktarilabilecegine iliskin genel yargiya
saldiran bu disiiniirler, dil ve benzetmelerin diisiince denilen etkinlikte esit paya sahip oldugunu anlatmaya
calisirlar. Nitekim yazinin olusumuna kadar gegen siirecte yaratilan semboller de yazinin, s6ziin sembolik
aktarimlar1 oldugunu gdsterir. Bu ortak olusum yazinin gorselligini kanitlamakta ve resmin plastik siirecinde
de yer alabilecegine yonelik isaretler vermektedir. Oyle ki giiniimiize yaklastikca yazinin resimsel yiizey
lizerinde bir gésterge olarak yer almaya bagladigi goriiliir. Ferdinand de Saussurre’{in “dil bir gdstergeler
dizgesidir” tanimindan da yola ¢ikilarak bu siirecin kavramsal olarak da bir zemine oturtuldugu anlasilir. Yazin
alaninin kavram ve tanimlarmi da igine alarak genisleyen bu bigimsel siireci bir okuma yontemi olarak
Metinlerarasilik kavrami daha da anlagilir kilmaktadir. Bu kavramin anlam ve kapsam alanina bagl gelistirilen
Gostergelerarasilik yontemi ise nesnelerin ve kendinden once iretilmis tiim imgelerin referans alindigi bir
stireci isaret eder. Bu ¢aligmanin amaci da modernizmle birlikte resmin anlatim dili i¢inde bir gdstergeye
doniisen yazinin, kimi bigimsel kullanimlarina yonelik plastik okumalarini, gostergelerarasilik yontemleri
icinde nitel veri ¢oziimleme yoluyla gerceklestirmektir. Bu noktada ¢alisma; parodi, pastis, sous rature (silme
altinda) ve palimpsest gibi yazin alanim1 dogrudan isaret eden gostergelerarasi yontemler ve postmodern
diistiniirlerin yazinin gosterge degerine yonelik diislinceleri kapsaminda sekillenmektedir. Sonug olarak
calisma; yazin alaninin yontemleri olarak bilinen kavramlarin gorsel okumalar i¢in kullanimini tek bir metinde
birlestirmesi ve 6rneklerle agiklanmasi baglaminda literatiire 6nemli bir katki sunmaktadir.

Anahtar Kelimeler: Yaz, Gostergelerarasilik, Sous Rature, Palimpsest.

Readings of Text as a Sign on the Plastic Plane

Abstract

The goal of those who study art in the 20th century is to redefine visual perception and visual arts as a “way of
thinking.” These thinkers, challenging the widespread belief that genuine thought can only be conveyed
through words, argue that language and metaphors share an equal role in the activity known as thinking. Indeed,
the symbols created in the process leading up to the development of writing demonstrate that writing itself is a
symbolic transmission of speech. This shared formation proves the visuality of writing and suggests that it can
also be integrated into the plastic process of painting. As we approach the present, it becomes evident that
writing has begun to appear as a sign on pictorial surfaces. Drawing on Saussure’s definition that “language is
a system of signs,” it is understood that this process is also conceptually grounded. The concept of
Intertextuality further clarifies this formal process, which expands to include the concepts and definitions of
the literary field as a reading method. The method of Intersemiosis, developed in accordance with the meaning
and scope of this concept, indicates a process in which objects and all previously produced images are taken
as references. The aim of this study is to conduct a plastic reading of certain formal uses of writing, which has
transformed into a sign within the narrative language of painting with modernism, through methods of
intersemiotic analysis using qualitative data analysis. At this point, the study is shaped around intersemiotic
methods directly referencing the literary field, such as sous rature (under erasure) and palimpsest, and the
thoughts of postmodern thinkers regarding the sign value of writing. As a result, this study makes a significant
contribution to the literature by combining and explaining the use of concepts known as methods of the literary
field for visual readings within a single text with examples.

Key Words: Writing, Intersemiotics, Sous Rature, Palimpsest.

Giris
Modernizmin baslangici, matbaanin batiya gelmesidir diyebiliriz. Ekonomiye,
ideolojilere, dine, agka vb. insan hayatin1 etkileyen tiim etkilesimlerin iletilebilirligini artiran

" Dr. Ogretim Uyesi, Siileyman Demirel Universitesi, Giizel Sanatlar Fakiiltesi, Resim Anasanat Dal,
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ve bireylerin kendi modellerinin disinda bir hayat oldugunu kanitlayan kitaplar toplumlarin
degisimini baglatmistir. Yazinin ve imgelerin teknoloji araciligiyla yayilmasinda etkili olan
diger araglardan radyo, televizyon, gazete, video vb. iriinler ise insanlar arasinda bir
standardizasyon gergeklestirmistir. Ortak bir dil ve ortak kiiltiir yaratmada etkili olan bu
araglarla iletilen mesajlar daha genis bir kitle i¢in anlasilir olabilmek adina en alt seviyede
bilgiyi aktarmistir. Aslinda bu durum modernitenin istemedigi bir toplum yaratmistir.
Uretim ve tiiketim bandindan kaynakli talep edilen ve bilingli olarak gerceklestirilen bu
aynilik, halklarin yonetimini kolaylagtirmak gibi artik bilinen nedenlere sahiptir. Toplumsal
bir ¢erceveden degerlendirildiginde modernizmin miikemmellige ulasma sOyleminin
basarisizligi, postmdernist aydinlarin sdylemini bu basarisizliga odaklanmaya itmistir.
Boylece postmodernist isimler yeniyi, uzlasimsal olanin yikiminda aramaya baslamistir.
Postmodernizmdeki “sonra” anlamina gelen “post” eki de yine modernizmi sorunsallagtiran
ve onu agsmaya calisarak buglinii ¢éziimlemeye ¢alisan iiretim bi¢imini tanimlamaktadir.

Yeniyi ararken, bugiiniin sorunlarinin temellerini ge¢miste arayan postmodernizm
icinden modernizme geri donecek olursak bir devrim niteligindeki Kiibizm fikriyle
karsilagiriz. Courbet’nin maddeciligi ile Cezanne’nin ‘diyalektik’ yanini bir araya getiren bu
diyalektik materyalizm Ornegi imgesel diizlemde bir yeniliktir (Murray, 2009:73).
Merkeze, akli alan bu anlayis sanatta bakisin 6nemini bir iist asamaya gegirir. Bu diisiince
bicimi maddi diinyanin, insan aklinin yansimasi ve diisiince bi¢imleri oldugunun somut
gostergesidir. Bu baslangi¢ dinamik bir 6zgiirliik sanat1 yaratir. Ronesansla birlikte farkina
varilan “dokunan goz, goren el” diisiincesinin yeni bir a¢ilimina giden kiibistler, sanati
bakisin, yani insan zihninin bir iirlinii oldugunu gostermeyi basarirlar. Tek bakis agisini kiran
Kiibizm fikrinin temelinde de yine teknolojinin ve bilimin getirdigi yenilikler yer almaktadir.
Sanat, bundan sonraki siirecte insanin zihni faaliyetlerini anlamli kilmanin bir araci
olmustur. Sanata yonelik tanimlar degismis, bigimsel arayiglar estetik temsil yerine bilgi
lireten ve iletisim alani yaratan imgesel bir siirece kaymustir. Oyle ki bu siireg imgenin
dolayl anlatimindan soziin ve yazinin dogrudan anlatimina kadar gitmistir. Hatta yazi
sembolik ve estetik bir anlatim araci olarak kullanilaya baglamistir. Bu ¢alismanin amaci da
modernizmle birlikte resmin anlatim dili icinde bir gostergeye donilisen yazinin, kimi
bicimsel kullanimlarma yonelik plastik okumalarini, gostergelerarasilik yontemleri i¢inde
nitel veri ¢oziimleme yoluyla gerceklestirmektir.

1- Yazimin Plastik Sanatlar i¢indeki Kullanimi

19. yilizyilin sonuna dogru {itopyalarin ve manifestolarin etkisi ile sanatin yeni
toplumsal islevi ve konumlanisi yeniden belirlenmistir. Her ne kadar ¢ikis1 Fransiz Devrimi
temelli de olsa sanatta yasanan bu degisim sanatin kendini, doneminin ideolojik, siyasi
sOylemlerinden, davalarindan, kiiltlirinden yalitmasina ve kendine donmesine neden
olmustur. Ayn1 dénemde yasanan teknolojik devrimlerin ve teknoloji araglar ile yaratilan
imgeler sanatginin yeniyi pek ¢ok disiplinde aramasina yol agmustir. Bakisin zihinsel
temellerinin farkindalig1 ile hareket etmeye baslayan ve boylece geleneginden kopan sanat
temsil anlayisinda ¢131r agmaya baslar. imgenin ne oldugu ve temsil siirecindeki yeri ile ilgili
sorgulamalar da bu siirece eklenir. Bu anlamda yaz1 plastik siiregteki anlamsal arayista en
belirgin gdsterge olarak karsimiza gelir. Ornegin René Magritte tarafindan hazirlanan bir
seri tablodan biri olan imgelerin Thaneti tablosunda, bir pipo imgesi vardir ve bu imgenin
altinda Fransizca Ceci n’est pas une pipe “Bu bir pipo degildir” anlamina gelen bir yaz1 yer
alir (Resim 1).
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W T
Resim 1: René Magritte, imgelerin ihaneti, 1928-1929

Magritte bu eseriyle seyirciyi zorlamak istedigi nokta, bir pipo imgesini gdsteren
resmin aslinda bir pipo olmadig1 gercekligidir. Bu imge gercegin sadece bir temsilidir.
Gergeklikteki i¢i tiitiinle doldurulup, yakilabilen ve dumanini hissttigimiz pipo degildir. Bu
kritige gore bu tablonun temsil ettigi fikri aciklayan yaziya ihtiya¢ duyulmakta ve “bu bir
pipo degildir” seklinde bir agiklama yazisina yer verilmektedir. Bu paradoksu tuval {izerinde
resimsel olanla birlestirerek yazinin imgelem diinyasinda nasil bir iglev gordgiinii de
gostermis olur. Aslinda resim moden donemle birlikte bir dil batagina yani anlamlandiriima
kaygis1 i¢ine saplanmistir. Resim, sadece bir kopyadan ibaret degilse, anlasilabilir olmalidir.
Magritte de bu ¢alismasiyla izleyiciyi, resimlerdeki imgelerin gercekligi, sorunu hakkinda
diisinmeye yoneltmektedir (Thompson, 2014).

Yazinin plastik ylizeylerdeki bu siireci ideolojik olarak da imgesel siireci desteklemesi
baglaminda ihtiya¢ duyulan bir elemana doniisiir. Geleneksel anlamdaki burjuva resim
sanatini ve kurumlarmi oOldiirme istegi ile Dadaistler imgesel siireglerinde, plastik
diizlemlerini teknolojinin getirisi olan fotograf, afis, gazete ve dergilerin gorsel ve yazinsal
vb. verileri kullanirlar. Politik/ideolojik yayilmacilikta ve bellek tasariminda imgelerin
giicliniin farkinda olan egemenin, sansiir ve farkli yaptirimlar i¢in propaganda araci olarak
kullandig1 gazete, dergi ve afisleri kendi diisiincesini gorsellestirmek ve bu haberleri
elestirmek icin yeniden iireten Dadaistler sanatsal {liretimlerini 1916 yilindan itibaren bu
sekilde gergeklestirirler (Resim 2).

Resim 2: Hannah Hoch, HannaYemek Bi¢ag: Dada
Almanya 'min Bira Gobekli Weimar Kiiltiir Cagini Kesiyor, 1919.
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“Kolaj” ve “fotomontaj”larla gelistirdikleri manipiilsyonlarda medya imlerini
metaforlastirarak farkli bir dil ve sansiirsiiz bir alan yaratmiglardir (Breton ve Rivera,
1987:61). Ancak Lynton, bu istegi resim dis1 olarak degerlendirir:

Resim dis1 arayislarin tiriinleridir bunlar, anlatilmak istenenler i¢in tuvali yetersiz bir
arag olarak kabul edip onun disinda ¢alismak; ya da tuval yilizeyi olmayan ve boya

dis1 malzemeler kullanarak onu baska bir ara¢ haline doniistiirmek (Lynton,
1982:132).

Yeni bir medya dili olarak da kabul edilebilecek bu yontemde yazi imgeyi
destekleyen Onemli bir gosterge olmaya baslamasi nedeniyle degerlidir. Dolayisiyla
caligmalarda yazi rastgele konumlanmaz. Leke ve bi¢cim olarak kompozisyona hizmet
edecek bigimde yer alir.

Yazi daha sonra farkli bicimlerde ve amaclarla resim sanatinin i¢inde yer alacaktir.
nesneden uzak eylem ve pratiklerin gerceklestirildigi sokak projeleriyle giindeme gelen
Sitiiasyonist Enternasyoneller’de de yazi, bu eylemsel siireci dogrudan belirlemek iizerine
vardir. Ornegin “RSG-6’nin Yok Edilisi” baslikl sergide, yeni bir diinya savas1 olasiligina
kars1 diinya liderlerinin fotograflar1 hedef tahtalarina yerlestirilmis ve duvarda asili olan
“felsefenin gercekligi” ya da “sanati asan” gibi yazilarla eylem gercek anlamina
ulastirilmaya c¢alisilmistir (Debord, 2016) (Resim 3).

DEPASSEM
DE L'ARY

SATION uE

Resim 3: RSG-6’nin Yok Edilisi, 1963.

HLOUSGPHIE

Ayniyillarda yazinin gosterge olarak degerini sanatin i¢ine tasiyan, kavramsalve
enstalasyon sanatinda 6ncu bir isim olan Joseph Kosuth karsimiza g¢ikmaktadir.
Kosut’un caligsmalarinda, dilbilim felsefesi Uzerine calismalar bulunan Ludwig
Wittgenstein’in etkileri gorilmektedir. Bir roportajinda dil ve baglamin, sanatin gercek
imgelerinden daha fazla etkiye sahip olabilir mi sorusuna verdigi cevap yaziyl ne
amacla kullandigina aciklik getirmektedir:

Baglamin ve unsurlari arasindaki rastlantisalligin rolii, dili kiiltiirde anlamin
nasilinsa edildigini gormede kullanisli bir arac haline getirir. Cagdas sanata
hakim olan ontolojik meseleler, bazi sanatcilar icin bilingli olarak ve diger
sanatcilar icin cok daha az, tarihin bu aninda neden sanat yaptigimizin
temeline iner. Bu anlayis olmadan, zamanimizin otantik sanati ile
gelenekleri refleksif olmayan bir sekilde surdiriirken anlami piyasa
tarafindan saglanan sanat arasinda ayrim yapmak imkansizdir.

61



ULUSLARARASI BILIM TEKNOLOJI VE SANAT KONGRESI / INTERNATIONAL SCIENCE TECHNOLOGY AND ART

. CONGRESS (ISTAC 2024)
25-27 EKIM 2024/25-27 OCTOBER 2024 SIDE / ANTALYA

ilk ve en 6nemli calismasi olan “Bir ve U¢ Sandalye” (1965) calismasi ile Joseph
Kosut olur. Bir sandalyenin t¢lu gosterimi olarak dil kavram iligskisini sorgulamaktadir
(Resim 4). Gorselin yeniden uretimini, dilsel tanimini ve zihnin bakisini tanimlamaya
calisan bu eser bir nesnenin 6ntunidzde olmasinin, onun gorsel bir temsiline veya dilsel
bir tercimesine sahip oldugunuz anlamina da gelmektedir (Poe, 2016). Duslnce ne
nesnenin icinde ne onun imgesinde, ne de onu sdyleyen tanimdadir. Kavramsal sanat
olarak tanimlanan bu calismada sanat¢li soyut fikirlerle somut goéruntuleri dil
kavramiyla inceleyebilmek igcin geleneksel temsil anlayisini terk etmistir
(ArtDependence, 2018).

Gosterge, gosteren ve gosterilen seklindedir. Gosterge denilen birim, herhangi
bir seye gdénderme yapabilmektedir. Joseph Kosuth’un calismasinda kullandigl
“sandalye” sozclUginden yola cikarsak bu sozcuk kendi basina bir gosterge
olabilmektedir. Gosteren ise, nesne veya ses olarak fiziksel boyutuyla ilgilidir.
“Sandalye” s6zcugunun gosterenleri “s-a-n-d-a-l-y-e” ses dizisidir. Gosterilen boyutu
ise, “sandalye” sb6zcugunun islevine gonderme yapmaktadir, oturulur, dinlenmek
icindir vb. bilgileri icermektedir (Parsa ve Parsa, 2004:8).

Resim 4: Joseph Kosuth, Bir ve U¢ Sandalye, 1965.

2- Yazinin Gostergelerarasiik Yontemleri Icinde Plastik Okumalari

Jean-Francois Lyotard (2000) “Postmodern Durum” adli ¢alismasinda da agikladigi
gibi 1945 sonrasi sanatta farkl disiplinlerin ve tiirlerin aralarindaki sinirlarin ortadan kalktigi
bir siire¢ baglamistir. Yazin alaninin kavram ve tanimlarini da i¢ine alarak genisleyen bu
bicimsel siireci bir okuma yontemi olarak ¢ok bi¢imli ve ¢ok disiplinli gorsel alanlardaki
uygulamalarin yontem bilgisi olarak Gostergelerarasilik terimi karsilamaktadir. Ancak ¢ikis
noktas1 olan Metinlerarasilik yine yazin alaninin bir tanimidir. Julia Kristeva’nin sozsel
sanatlar i¢in ortaya koydugu ve iki metnin birbirini isaret ettigi yapi, “alintilama” yontemi
ile gerceklesmektedir (Aktulum, 2011). “Unlii bir kisiden ya da bir yazarin yapitindan bir
baska yapita aktarilan kesit, par¢a” anlaminda kullanilan alintilamanin amaci “eski bilgileri
harekete ge¢irmek, yazinsal ya da resimsel mirasi, bilgiyi yeniden giincellemektir”
(Aktulum, 2011, s.44). Alintilama ile anlam kazanan bigemler ise génderme, anistirma,
yeniden resmetme, yansilama (parodik doniistiirme), palipmsest, pastis (Oykiinme), asirma
ve bunlara eklenebilecek bir yontem olarak Sous rature (listiinli ¢izme) yazin alaninin
tanimlar1 olarak plastik siirecte kendini gostemeye baslamistir. Yazin alanina ait olan bu
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yontemler daha sonra birer yeniden-iiretim teknigi olarak sanatsal liretimde anlam bulmaya
baslamistir.

Umberto Eco’ya gore her bir metin, okuru metne bagl olarak yepyeni bir yoruma
stiriikler. Bu durum plastik sanatlar i¢in de gegerlidir. Cilinkii sanatin her tiiriinde “belli bir
bicime sokulan, 6zgiil bir gosterim bi¢cimine oturtulan, belli bir kokene baglanan izlek, bir
alint1 kimligine biirlinebilir” (Aktulum, 2011, s. 52). Alintilanan s6zce yada imge gdstereni
bakimindan degismese de farkli bir metne ya da diizleme aktarildiginda yasadigi yer
degisikliginden dolay1 gosterilenini degisiklige ugratir. Yazin alanina ait bu siireg
Gostergelerarasilik olarak plastik diizelmde yine ayni sekilde seyreder. Bilindik bir eseere
ait imgenin yeni bir deger olusturmasi adima yeni bir plastic anlatim iginde yeniden
iretilmesi seklindedir. Dolayisiyla yeniden {iretim plastic anlatilarda da alntilama siireci ile
baslamaktadir. Bu uygulamanin en bilindik 6rnegi Marcel Duchamp’a aittiir. Leonardo da
Vinci’nin 16. yiizyilda yaptig1 “Mona Lisa” adl1 eserinin bir replikasindaki biyik eklemesi
ve anlatimi1 destekleyecek bicimde bu iiretime yaz1 eklenmesi alintilama ile gergeklesirken
bir parodi 6rnegi sunmaktadir. Parodi olma 6zelligini artiran ise L.H.0.0.Q. Fransizca "kizin
yakici kalgalart var" tiimcesinin bag harfleridir. Herkes tarafindan benimsenmis ve herkes
tarafindan belirli anlamsal kaliplara sokulmus olan Mona Lisa’n1 kutsal alanina saldirmak
gbi de okunabilir bu parodik yaklasim (Resim 5). Yazin alaninin yontemlerinden biri olan
“parodi” (yansilama), resim alanina uyarlandiginda bir alt-resim tizerinde gergeklestirilen
dontistiirtim islemi ile bir ana-resim elde edilmesidir. “Bu islemde konu degisir fakat bicem
ayni kalir. Buna gore soylu bir metin ayni kalir, olabildigince aslina bagh kalinarak giincel
ya da gercek siradan bir konuya uyarlanir” (Aktulum, 2016:151). Baglamindan koparilan
imge yeni bir baglamda yeni bir etkilesime neden olmaktadir. Hasan Biilent Kahraman
(2015:11) baglamsallastirma {lizerine sunlar1 sdyler:

Baglamsallagtirmanin bir metafizik kurgu oldugunu séylemek gerekir. Nesneyi yeni
bir baglama tasirken onu bir varlik tesine gotiirmekte ya da bir varlik 6tesinden
simdinin baglamina yerlestirmektedir. Bu anlamda mevcudiyet siirecin her
asamasinda giiciinii ve giindemdeki yerini korumaktadir.

Resim 5: Marcel Duchamp, L.H. 0.0.Q, 1919.

Bu caligma diger taraftan postmodern sanat anlayisinin eser iiretim/yaratim
tekniklerinden biri olan “kolaj” ad1 siirekli olarak anilan pastis ise parodiden farkli olarak
esere Ovgii olarak yeniden iiretilir. Roy Lichtenstein’in, “Star Wars” adli ¢alismast buna
ornek olarak gosterilebilir (Resim 6). Bir Amerikan askerinin siiper kahraman olarak
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gosterildigi bu sahne kansiz ve cinayetsiz bir savas alaninda ve Amerikan riiyasin

Resim 6: Roy Lichtenstein, Star Wars, 1964.

Sitliasyonist Enternasyonaller ise sistemin yok edilmesi gerektigi diislincesini
calismalarina farkli bir dille fakat yine yazin alaninin gdstergeleriyle hareket ederek
yapmaya calisirlar. Sistemin yeniden iiretilmesini mevcut bilginin yikiminda ararlar.
Ormegin Gil Joseph Wolman, yazin alanina ait gdstergeleri tuval diizlemine aktarirken metni
serit seklinde keser ve iist liste yapistirir (Resim 7). Yazi ve imge arasindaki sinirlart
kaldiracan bu denemeler yazinsal alanin bir baska uygulamasi olan palimpsestvari bir
uygulama olarak degerlendirilebilir. Kagit iretiminin olmadigi doénemlerde kullanilan
parsdmenler iizerine yazilan yazilarin bir sonraki yaziya yer agmak adina kazinmasi ve
lizerine alttaki metne de gdndermeler yapan agikliklarla alttaki metnin izleri {izerine yazinin
yazilmasi yontemine palimpsest denmektedir. Ancak Gerald Genette terimin giincel olan
yeni denemeleri i¢in “Palimpsestvari” kelimesini kullanmaktadir (Dillon, 2016:17).
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Resim 7. Gil Joseph Wolman, Kalp Ameliyati, 1968.

Marcel Broodthaers’in ¢alismalari da sous rature ve palimpsestvari aras1 denemelerdir.
Poémes industriels (Endiistriyel siirler) adimi verdigi calismalari esas olarak Peter
Mendelsund’un Okurken Ne Goriiriiz” baslikli kitabinda gegen bir soru iizerine sekillenmis
gibidir (Resim 9). “Okurken ne istiyorsak onu canlandirabilir miyiz zihnimizde? Hayal
gliciimiiziin siirlarini nelirlemekte yazarin rolii nedir?”. Bu sorularin karsiligi Barthes’in
“yazarin (ressamin) ortadan kaldirilmasi” kavraminda bulunmaktadir. “Bir metne bir yazar
vermek o metne bir sinir dayatmaktir, ona nihai bir imlenen vermektir, yazma isini
bitirmektir. Okur... yazili metni olusturan biitlin izleri tek bir alanda birlestiren kisidir
sadece.” (Meldensund, 2016:272). Broodthaers’in ¢alismalarinda da seyirci agikta kalan
kelimelerle kendi imgeleri arasinda bas basa birakilmaktadir. Anlamsizca siralanmis bu
kelimeler zihinde ugusurken imgeleri de buna eslik etmektedir. Asil amac agikta biraktigi
kelimelerle resmi sanat kurumlarinin ve dayatmalarin elestirisini yapmaktir (moma, 2023).
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Resim 8. Resim: Marcel Broodthaers, Akademi I, 1968.

Yazmin plastik degerini farkli bir asamaya tastyan B.J. Novak ¢ocuk kitaplarimdaki
klasik resimleme anlayisini terk etmistir. The Book With No Picturesv (Resim 9) adli
kitabinin ilk sayfasinda da sous ratureden faydalandigi ve anlatimimi zenginlestirdigi
goriilmektedir. Hikdyede yer alan farkli kaligrafiler de yine anlatimi, okurken c¢ikarilan
sesleri ve zihindeki imgsel siireci anlamli kilmak adina segilmistir. Goriildiigli tizere sous
rature;

Bir kelimeye veya terime simdiye kadar baglanmis olan anlamin tek anlamliliginin
potansiyel imkansizligin1 icerecek sekilde genisletmek i¢in kelimeleri sokiime
almaktir. Dolayistyla metinlerin yeni anlamlarini1 yeniden yapilandirmak ve yeniden
anlam iiretmek {izere bir sozciigiin ya da metnin iizerinin ¢izilmesi, silinmesi veya
karalanmasi durumu ile baskiya verilmesidir (Cakmakg1, 2024:4).

S\
Book ROBOT
With

No

Pictures

Also,Tama

B.J. Novak and
m

Resim10: “The Book With No Pictures” kitabindan detay.

Sonug¢ ve Oneriler

Insan1 dogadaki diger canlilardan ayiran temel nitelik kullandigimiz iletisim kanallar,
anlatim bigimleri, ifade ve disavurum sekilleridir denilebilir. iletisimin sadece gorsel bir
sema i¢inde gerceklesmesi ise ayri bir ¢oziimleme gerekmektedir. Bu gorsel semalarla
gerceklestirilen tasarimlara bir hikdye olarak bakarsak, anlatimi kuvvetlendirecek olan
Ogelerin de bireysel birer secim oldugu ve kiitiiriin bir gostergesi oldugunun anlamak
miimkiindiir. Buna yazi ve yaz tipleri de dahildir. Ornegin; Helvetica denilen yazi karakteri
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Isvigre modernist ideolojisinin sonucu ortaya ¢ikt1g1 bilinmektedir. Ikinci Diinya Savasindan
sonra, Avruoa’daki ¢ok sesli anlasmazlik sonrasi tasarimcilar, uluslararasi bir esitlige
kavusturacak tipokrafi yaratma geregi duymuslardir. Bu sayede fikir ayriliklar1 da
azaltilabilecektir. Dolayisiyla Helvetica i¢cinde fazla kiiltiirel kimlik unsuru ve derin ideoloij
olan bir arka plan icermektedir. Bu yazi karaketeri hizla biitiin ticari yollar iizerinde varligini
gostermeye bagliyor (Eskinazi, Roportaj, 2020:61) Dolayisiyla buradan bir yazi karakterinin
imgesel anlamlar icerdigi sonucuna variliyor. Yazinin gorsel olarak iistlendigi anlamlar,
yazinin baglaminda yer alan dili ve kiiltiirli de isaret ettigi diisiintildiiglinde bir plastik unsur
olarak degerlendirilmesi de ka¢inilmaz olmaktadir. Yazinin evrimsel siirecinde imgelerin
yer almasi ise bu tezi kuvvetlendirmektedir. Oyle ki postmodern dénemin sanatsal
anlayisinin bireysel okumalar1 gerektirdigi gercegi de yazinin gerekliligini ve bir resmin
uzantisi olarak var olabilecegini olumlamaktadir. Sonug olarak yazinin plastik sanatlardaki
varligint ve kullanimimi kabul ettigimiz bu siiregte okumalarin1 kuramsal bir temele
dayandirmamiz da gerekmektedir. Bu baglamda en uygun ydntemin Gostergelerarasi
okumalar oldugunun sdylemek miimkiindiir. Bu calismadaki yazin alaninin plastik
sanatlardaki okumalar1 i¢in parodi, pastis, sous rature (silme altinda) ve palimpsest gibi yazin
alanin1 dogrudan isaret eden gostergelerarasi yontemler ve postmodern diigiintirlerin yazinin
gosterge degerine yonelik diislinceleri dnerilmektedir.
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Kece Sanat1 ve Giiniimiizdeki Kullanim Ornekleri
Yasemin KOPARAN =

Ozet

Geleneksel kiiltiir, bir toplumun gecmisten gliniimiize aktardigi, ortak degerler, inanglar, gelenekler,
gorenekler, sanatlar ve yasam bigimleri gibi unsurlarin tiimiinii kapsayan bir kavramdir. El sanatlar1, bir
toplumun kimligini olusturan geleneksel kiiltiiriiniin en somut ve gozle goriiliir ifadelerinden biridir. Nesilden
nesile aktarilan el sanatlari, sadece estetik bir deger tagimakla kalmaz, ayni zamanda toplumlarin tarihini,
kiiltiiriinii ve yasam bi¢imini de yansitir. Halicilik, kilimeilik, oymacilik, bakircilik, semercilik, iglemecilik,
kececilik gibi farkli geleneksel sanatlarini biinyesinde barindiran ve gegmisten giiniimiize uzanan bir kiiltiirel
mirasin kanitidir. Aragtirmanin kapsamini bu geleneksel el sanatlarindan biri olan kege olusturmaktadir. Kege
biiyiik ¢ogunluk koyun yiiniinden veya bazen deve yiiniinden yapilir. insan yasaminda uzun zamandir yer
almaktadir. Eski Caglarda hayvancilikla ugrasan insanlarin giinliilk yasaminin vazgecilmez bir pargast
olmustur ve dolayisiyla kegecilik ¢ok eski bir sanat dalidir. Arastirmanin amact geleneksel kiiltiiriimiiziin
ayrilmaz bir pargasi olan kecenin tarihinden yola ¢ikarak giiniimiize kadar gelisi hakkinda bilgi vermek ve
giiniimiizdeki kullanim alanlarini tanitmaya ¢aligmaktir.

Bu calismada betimsel arastirma yontemi kullanilmistir. 1k olarak kecenin tarihgesi ilgili literatiir
taramasi yapilmis, elde edilen veriler analiz edilerek kavramsal g¢erceve olusturulmaya calisilmistir. Bir
sonraki asamada ise glinimiizde kecenin kullanim alanlar1 6rnekler verilerek aktarilmaya g¢alisilmis, tim
veriler analiz edilmis ve sonuca gidilme planlanmuistir.

Anahtar Kelimeler: Kege, kege sanati, kiiltiir, gelenek.
23 118417 (10 440/ *+, . 1"(1"'#$$ el
Abstract

Traditional culture is a concept that encompasses all elements such as common values, beliefs,
traditions, customs, arts and lifestyles that a society has passed down from the past to the present. Handicrafts
are one of the most concrete and visible expressions of the traditional culture that forms the identity of a
society. Handicrafts passed down from generation to generation not only have an aesthetic value, but also
reflect the history, culture and lifestyle of societies. It is evidence of a cultural heritage that includes different
traditional arts such as carpet weaving, rug weaving, carving, coppersmithing, saddle weaving, embroidery
and felt weaving and extends from the past to the present. The scope of the research includes felt, one of
these traditional handicrafts. Felt is mostly made from sheep wool or sometimes camel wool. It has been
present in human life for a long time. In ancient times, it has been an indispensable part of the daily lives of
people engaged in animal husbandry and therefore felt weaving is a very old art form. The aim of the
research is to provide information about the history of felt, an inseparable part of our traditional culture, and
its survival to the present day, and to try to introduce its current areas of use.

In this study, descriptive research method was used. First, literature review was conducted on the
history of felt, the obtained data was analyzed and a conceptual framework was created. In the next stage, the
areas of use of felt today were tried to be conveyed by giving examples, all data were analyzed and a
conclusion was tried to be reached.

Keywords: Felt, felt art, culture, tradition.

Giris

El sanatlari, bir milletin kiiltliriinii simgeleyen ve tanitan en énemli unsurdur. El
sanatlarin1 temsil eden iirtinler o llkenin kiiltiirel kimliginin en canli belgeleridir (
Yazicioglu, 1977). Tabiat, iklim, sosyal ¢evre kosullarina gore degisimler gosteren ve
insanlarin birtakim ihtiyaglarini gidermek amaciyla zaman igerisinde gelistirilen el
sanatlari, toplumun kiiltiirel Ozelliklerini, degerlerini yansitan sanatsal iiriinleri
kapsamaktadir (Ozciire ve Yavuz, 2006, s. 168). Arastirma kapasma giren kece sanati
bunlardan biridir. Giiniimiizde teknolojinin geligsmesi ve yapay liflerin sektdre eklenmesi

* Ogr. Gor. Dr., Selguk Universitesi, Mimarlik ve Tasarim Fakiiltesi, El Sanatlar1 Béliimii Selguklu/ KONYA
, yaseran@hotmail.com ORCID: 0000-0002-4056-7744
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ile kececilik mesleginin etkisi azalmis olsa da Afyon, Konya, Isparta gibi illerimizde bu
meslek hala stirdiiriilmektedir.

Kege, Tiirklerin gogebe yagsamindan bu yana kiiltiirel kimliklerinin 6nemli bir pargasi
olmus el sanatlarindan biridir. Konar-goger yasam siiren ilk Tiirk topluluklarinin geg¢im
kaynaginin hayvancilik olmasi ve besledikleri hayvanlarin etinden, siitiinden, derisinden ve
ylniinden yararlanmalari, dericilik, kececilik, dokumacilik gibi el sanatlarin dogmasina yol
acmustir. Kece sozciigii ilk olarak “kidhiz” adiyla anilan ve ¢ok yaygin olarak kullanilan bir
Tirk kiiltiir deyisi olarak karsimiza ¢ikmaktadir. Farkli Tiirk topluluklarinda “kidiz”, “kiz”,
“kiyiz” gibi isimler aldig1 goriilmektedir (Kilig¢ ve Akpinarli, 2017, s. 1429). Kege, keratin
yapili deri iirlinii hayvansal liflerin 6rtii hiicrelerinin alkali, nem, 1s1, basing ve hareket
etkisinde birbirlerine ¢o6ziilmeyecek sekilde kenetlenmesiyle elde edilen yiizeylerdir
(Akpmarh vd., 2012, s. 275). Yiizyillar boyunca Tiirklerin yasaminda ¢adir, giysi ve giinlik
esyalarin yapiminda kullanilmistir.

Yontem

Arastirmanin amaci; geleneksel kiiltiiriimiiziin ayrilmaz bir pargast olan kecenin
tarthinden yola ¢ikarak giiniimiize kadar gelisi hakkinda bilgi vermek ve giliniimiizdeki
kullanim alanlarini tanitmaya ¢alismaktir. Betimsel arastirma yontem kapsaminda yliriitiilen
arastirmada tarama modeli kullanilmigtir. Tarama modeli; gecmis veya halen var olan bir
durumu var oldugu sekliyle betimlemeyi amaglayan arastirma yaklasimidir (Karasar, 2014,
s. 77). Calismada gorsel ve yazili kaynaklar taranmis, elde edilen veriler arastirmanin
cergevesine uygun sekilde aktarilmistir. Daha sonra giiniimiizde keg¢enin kullanim alanlari
ornekleri ile birlikte verilerek aktarilmaya ¢alisilmistir ve tiim veriler analiz edilerek sonuca
varilmgtir.

Kecenin Tarihcesi ve Giiniimiize Yansimasi

Kegeciligin kesin bir baslangic tarihi olmamakla birlikte, MO 3. ve 4. yiizyillara
tarihlenen Pazirik Kurganlarindaki buluntular, bu sanatin ne kadar eski oldugunu
gostermektedir. Pazirik kurganlar tekstil tarihi agisindan olduk¢a 6nemlidir, bu kurganlarda
Hunlara ait olan birgok esya, insan ve hayvan iskeleti bulunmustur. At iskeletlerin yaninda
kece eger ortiileri de ¢ikarilmistir (Gorsel 1-2) (Giir, 2012, s. 1176).

Gérsel 1: Pazirik I Numarali Kurgandan Cikarilan Eyer Ortiisii (Kaynak: Ekim, 2006)

Gorsel 1’de Pazirik I numarali Kurgandan ¢ikarilan ve Rusya Devlet miizesinde yer
alan, kece ve at kili karisimindan, dovme ve aplike tekniginde 119 x 60 cm boyutlarinda
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yapilmis eyer Ortlisii bulunmustur. Bu eyer Ortiisiiniin iizerinde geyik ile grifonun savas
sahnesi yer almaktadir (Ekim, 2006, s. 65).

Geyik Figlirlii Eyer Orttisii Grifen Figlirlti Eyer Ortiist

Gorsel 2: Pazirik I Numarali Kurgandan Cikarilan Eyer Ortii Ornekleri (Kaynak: Ekim, 2006)

Gorsel 2°de Pazirik IT numarali Kurgandan ¢ikarilan ve Hermitage miizesinde yer alan,
kegeden 54 x 30 cm (geyik figiirlit) ve 60 x 30 cm (grifen figiirlii) boyutlarinda tizeri aplike
ile geyik ve grifen figiirleri islenmis eyer ortii pargalart bulunmustur. Uzeri geyik motifi
islenmis eyer Ortiisiinde av sahnesinden daha ¢ok bir kag¢is sahnesini andirmaktadir. Grifon
figiirlinlin islendigi eyer parcasinda ise, viicudu kaplan, kafasi kartal birlesimli olarak
islenmistir (Ekim, 2006, s. 72). Bunlarin yan1 sira diinyanin en eski halis1 olarak kabul edilen
ve M.O. 500 yilma tarihlendirilen Pazirik hali ve hali ile aym kurganda aplike teknigi ile
yapilmis kece orneklerine rastlanmistir (Gorsel 3) (Karadag, 2007: 94). Aplike olarak renkli
kegeler kesilerek, keceye ya da deriye aplike teknigi uygulanarak dikilmistir ve genellikle
dag kegisi, geyik, aslan gibi hayvan motifleri yer almistir (Giir, 2012, s.1176).

Oy A DAL AL L . DR AU
Pazirik Kurgan Il Kege Hali Pargasi Pazink Kurgan V Kege Hali Pargasi

Gorsel 3: Pazirik 11 ve V Numarali Kurganlardan Cikarilan Hali Parga Ornekleri (Kaynak: Ekim, 2006)

Gorsel 3’te Pazirik II numarali Kurgandan ¢ikarilan ve Hermitage miizesinde serilenen
keceden 47 x 13.5 cm boyutlarinda yapilmis asma hali pargasi yer almaktadir. Arkeologlar
bu halinin zemininin beyaz oldugu ama zamanla bozulmaya ugrayarak kahverengine
dondiigiinii soylemektedir. Aplike ile desenlendirirmis olan hali pargasinda ayni renge sahip
higbir seklin yan yana getirilmedigi goriilmektedir. Pazirik V numarali Kurgandan ¢ikarilan
ve Rusya Devlet miizesinde bulunan atl1 hal1 parcas1 640 x 450 cm 6l¢iilerinde dokunmustur,
apliklerle siislenmistir (Ekim, 2006, s. 82). Ayrica Pazirik V kurganlarindaki bir mezarda
oliilerin ruhlarini tagimak i¢in sembolik giiclere sahip oldugu varsayilan kece kugu 6rnekleri
bulunmustur (Gorsel 4) (Spry, 2020, s.71).
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Gorsel 4: Pazirik V Numarali Kurganlardan Cikarilan Kegeden Kugu Figiirleri (Kaynak: Ekim, 2006)

Gorsel 4’te Pazirik V numarali Kurgandan ¢ikarilan ve Rusya Devlet miizesinde yer
alan, keceden 30 cm boyunda aplike teknikleri kullanilarak yapilan kugu figiir 6rnekleri yer
almaktadir. Pazirik kurganlari, o donemde yasayan insanlarin sanat anlayisi, yasam tarzi ve
el becerileri hakkinda onemli bilgiler sunmaktadir. Tiirk el sanatlarmin ilk 6rneklerini
vermesi agisindan da dnemli bir yere sahiptir (Celiker, 2011, s.2).

Tiirklerin Orta Asya’dan Anadolu’ya gelerek konar gocer yasam bi¢iminden yerlesik
hayata gecmeye baslamalari ile diger iiretim alanlar1 gibi kegecilik de geleneksel meslek
olma 6zelligi kazanmistir (Atis, 2009, s. 125; Begig, 2016, 5.289). Orta Asya’ya 6zgii yasam
biciminin bir 6gesi olan kegenin gelismesi ve batiya yonelen Tiirk boylari tarafindan
Anadolu’ya taginmasi énemli bir etken konumundadir. Anadolu’ya gelen Tiirklerin Orta
Asya ve Iran’dan getirdigi kiiltiirel aktarim, sanat ve zanaat alanindaki temsilleri, gelenekleri
ve mevcut fiziksel gevrenin etkisiyle, kegecilik gibi el sanatlar1 gelisme gostermis, her
bolgede oraya 6zgii niteliklerle iiretim siirdiiriilmiistiir (Ozsan vd., 2020, s. 11). O giiniin
sartlarina uygun, atolyede ortaminda calisilabilecek halkin ve askeriyenin ihtiyaglarini
karsilamak i¢in kullanim ve giyim esyalar1 yapilmaya baslanmistir (Gorsel 5).

Kece sikke

Askeri Baslik (Bork) Kece Cizme Kepenek Kege Yer Yaygisi

Gorsel 5: Gogebe yasamdan yerlesik yasama gegildikten sonra tiretilen kege iiriin 6rnekleri (Kaynak: Begic,
2014, Y. Koparan Arsiv)
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Zamanla diinyay1 saran ve iiretimin her alaninda oldugu gibi el sanatlarin1 da olumsuz
etkileyen bir donem “sanayi devrimi” ortaya ¢ikmustir. Ingiltere’de baslayan sanayi devrimi
Bat1 iilkelerinde geliserek devam etmis sonrasinda tiim diinyayr sarmistir (Yiicel ve
Ekmekgiler, 2008, s. 321). Sanayilesme siirecinde, teknolojik ilerlemeler gelismis
dolayistyla enerji ihtiyact artmistir. Makinelesme Onemli boyuta gelmis, kapitalizm
gliclenmis, liretimi ve tiiketimi arttirabilmek adina dogal kaynaklar sonsuz gibi diisiiniilerek
kullanilmistir (Agir ve Tirkmen, 2020, s. 842; Acikalin ve Apaydin, 2021, s. 122).
Boylelikle el emegi ile liretilen tiim tekstil tirlinlerini ve zanaatlarini etkilen siire¢ baglamustir.
Kegeden daha ucuza yapay lifler tiretilmistir (Giir, 2012, s. 1178). Bu siiregte bir¢cok sanat
dalina ragbet azalmis ve yok olmaya yiiz tutmustur. Ancak degisen sart ve anlayislara gore
bicimlenme istegi, degisimden yana olanlarla karsisinda duranlarin c¢atigmalarini da
beraberinde getirmistir (Begic, 2014, 5.56).

Bu degisim karsisinda duranlar, zamanla geleneksel yontemle ihtiya¢ dogrultusunda
iiretilen keceye “sanat” ifadesi eklenerek yeni bir yon vermislerdir. Artik kece sadece
geleneksel bir el sanati olarak degil ayn1 zamanda form verilebilen ve verilen formda
kalabilme 6zelligi olarak plastik sanatlar alaninda da yerini almistir (Giir, 2012, s. 1178).
Boylece yeni formlarin ve ifade bigimlerinin entegre edilmesiyle daha gesitli ve yenilikgi bir
yaratict alan haline getirilmis ve kece sanati ile daha fazla ifade 6zgiirliigli sunulmustur.
Ayrica geleneksel kegeye getirilen sanat anlayisi, turizm ve medya araciligiyla tiim el
sanatlarina olan ilginin artmasina saglamistir. Bu ilgi ile birlikte kececilik sanat1 usta ¢irak
iligkisi ve atolye ortami sinirlarina agarak egitim kurumlarina dahil olmus ve egitim alaninda
tasarima dayal1 lirlinlere (Gorsel 6) yer verilmesi ile yeni bir siirecin baglamasina yol agmugtir
(Begic, 2014, 5.301).

Mehmet Girgig Atolyesi Mehmet Girgic Atolyesi S.0. Mimarlik ve Tasanm Fak. Kege Atélyesi

L=

Selguk Universitesi Mimarlik ve Tasarim Fakdiltesi Kege Atélyesi

Gorsel 6: Kecenin Gelenekselden Modernizeye doniismiis Uriin Ornekleri (Kaynak: Y. Koparan
Arsiv)

Bunun yani sira kege sanati, sanatcilar i¢in ilham kaynag1 olmustur. Kegenin dogal bir
malzeme olmasi, sanatgilara hem dokusal hem de renksel olarak zengin bir ifade imkani
sunmaktadir. Giinimiizde artik kege sanati geleneksel yontemler yaninda, bilimsel ve
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teknolojik gelisimlerle teknikler ve malzemelerin g¢esitlenmesine neden olmustur. Kece
sanat1 sadece hammadde, teknolojik gelisimlerden etkilenmemis bu uzun zaman igerisinde
sanat akimlart ve farkli disiplinlerle de etkilesim iginde olmus ve cagdas bir sanatin
dogmasma yol agmistir (Ongen, 2019). Cagdas sanat, 20. yiizyilin ikinci yarisindan
giliniimiize kadar tiretilen sanati1 ifade eder, genellikle daha akiskan ve deneysellige agiktir.
Cagdas sanattan fazlasiyla etkilenerek sanat¢ilarin giiniimiiz diinyasini gelenekle beraber
yorumlayarak ge¢misi ve bugiinii ¢ok iyi sekilde eserlere yansitmasina kaynaklik etmistir
(Ozdemir, Salgin, 2024, 5.9662). Kegeyle calisan sanatcilar da ¢cagdas sanatin etkisi altinda
degisime ugramistir ve yeni bir perspektifle hayal giiglerini, yeteneklerini, teknik ve
malzemeye yansitarak giinlimiiziin ¢agdas Kece Sanatinin siirdiirebilirligini saglamislardir.
(Gorsel 7).

‘¥

Andrea Graham’a ait tasarimlar

Firat Neziroglu’na aﬁ tasarim Ryan Lytle ait tasarim Marjolein Dallinga’ya ait tasarim

Gorsel 7: Cagdas Tasarim Olarak Uretilmis Kece Eserler
Sonuc¢

Gilintimiizde kege sanati, geleneksel yontemlerin yani sira modern tasarim anlayisiyla
birleserek yeni ve 6zgiin iiriinlerin ortaya ¢ikmasina olanak tanimaktadir. Kege atdlyeleri,
egitim kurumlar1 ve bunlarin yani sira belediye, halk egitim kurumlarinin ve 6zel kisilerin
acmis oldugu kurslar sayesinde bu sanat, her yastan insanin ilgisini ¢ekmektedir. Boylelikle
gelenekten gelen kececiligi yine gelenekselligini koruyarak ama daha modernize bir sekilde
ve kullanim alanlartyla giinlimiize tasimis oluyoruz. Bir¢ok sanatciya, heykeltrasa kecenin
ana malzemesi olan yiin ilham kaynagi oluyor. Bu durum geleneksel el sanatlarinin
yasatilmast ve gelecek nesillere aktarilmasinda biiyiik onem tasimaktadir. Bu amag
dogrultusunda da bir¢ok proje, workshoplar, sergiler ve etkinlik diizenlenmektedir.

Ancak, kiiresellesme, hizli yasam temposu ve hammadde sorunu halen el sanatlarinin
oniindeki en biiylik tehditler arasinda yer almaya devam etmektedir. Bu nedenle
stirdiiriilebilirlik ve atik malzeme kullanimi biiyiik 6nem tasimakta ve bu konuda 6zellikle
egitim kurumlarinda birgok ¢alismalar gergeklestirilmektedir. Ozellikle yiin gibi hemen sekil
alabilen ve hatay1 tolere etmesi daha kolay olan mahzenin bosa harcanmadan tiim atigin
kullanilmast 6zen gosterilmektedir. Boylelikle kecenin sanat veya zanaat olarak daha fazla
yerde kullanim alani bulmasini saglamaktadir. Zaten el sanatlarinin en 6nemli misyonu
insanligin ilk ¢aglarindan itibaren var olan ve medeniyetlerin gelisiminde onemli bir rol
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oynayan, el becerisi ve yaraticiligin bir araya geldigi sanatlar1 giinlimiiz sartlarina
uyarlayarak yeniden canlandirmak ve gelecek nesillere aktarmaya calismaktir.

Bu calismayla da kegenin gegmisten giliniimiize uzanan yolculugunu kisa bir anlatimla
yer vermek amaclanmistir. Yapilacak ¢alismalara katki saglamak ve daha iyiye nasil gidilir
sorusuna 1s1k tutmaktir.
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Cini Eserlere Uygulanan Giil, Lale ve Karanfil Motifleri

Mine Erdem Koroglu”®
Ozet

Geleneksel Tiirk sanatlari igerisinde yer alan ¢ini sanati; tasarim, desen, motif ve teknik farkliliklar ile
dikkat ¢ekmektedir. Cini sanatinda gesitli tasarim 6rnekleri; figiir, bitki, ¢igek, yazi ve geometrik motiflerin
kullanimi ile elde edilmektedir. Bu motiflerden biri olan ¢igekler ge¢c donemlerde yaygin kullanilmis olup ¢ini
iiriinler yiizeyine uygulanmistir. Cini sanatinda uygulanan ¢igek motifleri konuyla ilgili kaynaklarda g¢esitli
ornekler sunmaktadir. Calisma konumuzun smirlanmasi igin ¢igek motifleri igerisinden giil, lale ve karanfil
motifleri segilerek bu arastirma i¢in belirlenmistir. Belirlenen motiflerin tanimi ve sembolik anlamlar
calismada ayrintili bir gekilde incelenmistir. Arastirma ¢ini pano ve tabaklar yilizeyine farkli yillarda
uygulanmis olan giil, lale ve karanfil motiflerini icermektedir. Cini eserlerden segilen giil, lale ve karanfil
motiflerinin detay fotograflar1 verilerek konuyla ilgili agiklamalar yapilmistir. Aragtirmada kullanilan motifler
¢ini sanatindan esinlenilerek uygulanan c¢aligmalar olup alana kazandirilacak &zgiin motif tasarimlari
sunmaktadir.

Anahtar Kelimeler; Cini, Motif, Siisleme.

Rose, Tulip And Carnation Motifs Applied To Tile Works
Abstract

Tile art, which is among the traditional Turkish arts, draws attention with its design, pattern, motif and
technical differences. Various design examples in tile art are obtained by the use of figures, plants, flowers,
writing and geometric motifs. Flowers, one of these motifs, were widely used in late periods and applied on
the surface of tile products. Floral motifs applied in tile art offer various examples in the relevant sources. In
order to limit the subject of our study, rose, tulip and carnation motifs were selected among the floral motifs
and determined for our research. The definitions and symbolic meanings of the motifs were analysed in detail
in the study. The research includes rose, tulip and carnation motifs applied to the surface of tile panels and
plates in different years. Detailed photographs of the rose, tulip and carnation motifs selected from tile works
are given and explanations are made on the subject. The motifs used in the research are works inspired by the
art of tile art and offer original motif designs to be brought to the field.

Keywords; Tile, Motif, Ornament.

Giris

Geleneksel Tiirk ¢ini sanatinin kullanim alani olan evani ve kasi Uriinlerde giil, lale ve
karanfil motifli desen tasarim uygulamalar1 gériilmektedir. Anadolu Sel¢uklu ve Beylikler
Do6nemi ¢ini eserlerinde ¢igek motifli 6rnekler daha az goriiliirken Osmanli doneminde ¢igcek
motifli kompozisyonlarla yapilan tasarim &rnekleri oldukga gelismistir. Ozellikle Osmanli
Dénemi Iznik yapimi ¢ini diriinlerini inceledigimizde bu motiflerin siklikla uygulandig
anlasilmaktadir (Gorsel 1).

*Dog. Dr. Selguk Universitesi Giizel Sanatlar Fakiiltesi Geleneksel Tiirk Sanatlar1 Boliimii,
mineerdemkoroglu@gmail.com
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Gorsel 1. iznik ¢ini tabak ve masrapa 16.yy. (Atasoy ve Raby, 1989: 314, 306).

Akar ve Keskiner; Bitkisel motifleri dort grup altinda toplamistir. Bu gruplamada
“cicekler” tanimlamasinda yer alan “dogaya yakin olarak stilize edilmis cigekler” baglig
altinda bulunan c¢igek cesitleri icerisinde giil, lale ve karanfil motifleri de bulunmaktadir.
Lale motifi ile ilgili; Istanbul’da bulunan abidelerimizin yalniz duvar ¢inilerinde 312 ¢esit
lale motifi saptanmistir ifadesine yer vermistir (Akar ve Keskiner, 1978: 11).

XV. yy. sonlarindan itibaren mushaflarin surebasi tezhiplerinde ufak cicekli ot
kiimeleri seklinde goriilen yar1 iisluplastirilmis ¢igekler yerlerini XVI. yy. ilk yarisindan
sonra hasbahce cicekleriyle yapilan yeni bir iisluba birakir. Diger motifler gibi ilk olarak
kitaplara tatbik edilmis sonra diger slisleme alanlarinda kullanilmistir. Bilhassa ¢ini sanatinin
XVL. yy. eserlerinde hemen hemen biitiin bahge ¢iceklerini bulmak ve lale, giil, karanfil vs.
seyretmek miimkiindiir. Usluplastirilmis olmalarina ragmen karakterini kaybetmeyen bu
cigekler desen igerisinde fark edilirler (Birol ve Derman, 1991: 113).

Tiirk ¢ini sanatinin desen tasarimlarinda yaygin olarak kullanilan giil, lale ve karanfil
motifleri bitkisel siisleme grubuna girmektedir. Motifler dogada goriildiikleri gibi stilize
edilmeleri nedeni ile ¢igeklerin tiirleri kolaylikla anlasilabilmektedir. Gorsel 1’deki ¢ini
orneklerde goriilen giil, lale ve karanfil motifleri de bunu ifade etmektedir. Uygulanan
motifleri inceledigimizde sadece karanfil motifi ile veya giil, lale gibi motiflerin kullanilarak
farkl1 desen tasarimlarinin elde edildigi anlasilmaktadir. Bu motiflerin tekli veya c¢oklu
kullanimlar1 gibi farkli motiflerle birlikte kullanimlar1 ile de c¢esitli desen tasarimlari
yapilabilmektedir (Gorsel 2-3). Tiirk ¢ini sanatindaki tasarim ¢esitliligi de bu uygulama
yontemlerinden gelmektedir. Her biri ayr1 ve kendine 6zgii olan ¢ini desen tasarimlar giil,
lale ve karanfil motifleriyle yapilan desen tasarim 6rneklerinde de gozlenebilmektedir.
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Gérsel 3. Iznik ¢ini tabak ve masrapa 16.yy. (Atasoy ve Raby, 1989: 317,318).

Tiirk ¢ini sanatinda uygulanan biitiin motifler gibi giil, lale ve karanfil motifleri ile
yapilan ¢ini desen tasarimlarinda da motiflerin belirlenen alan icerisinde dengeli bir sekilde
dagitilarak yerlestirildikleri anlasilir. Desen tasariminda bosluk doluluk oranlarina énem
verilerek kullanilan motiflerin ebatlar1 da birbirleriyle orantili ve uyumludur.

Giil, lale ve karanfil motifli ¢ini eserlerde sir alt1 tekniginin kullanimi yaygin olup diger
tekniklerle yapilmis oOrnekler de mevcuttur. Motifler tek bir sap lizerine ayr1 ayri
yerlestirilmektedir. Tasarimda duraganliktan ¢ikmak i¢in motiflerin kivrimli ve hareketli
saplarla kullanimi1 goriilebilirken daha sade (tek yone dogru ¢izilen saplarla) uygulamalar da
yapilabilmektedir. Giil, lale ve karanfil motiflerinin ytizeyleri farkli motiflerle (yaprak, peng,
bulut vb.) siislenerek motiflere ¢esitlilik kazandirilmaktadir. Motiflerin farkli ebatlarda
kullanimi ile tasarimlarda 6zgiinliik arayislarinin yapildig1 goriilmektedir.
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Tiirk ¢ini sanatinda giil motifleri; Genellikle kirmiz1 ile renklendirilen motifte mavi ve beyaz
rengin kullanimi da mevcuttur. Motifin iistten goriiniimii, arkadan goriiniimii ve yandan
goriinlimii uygulanmaktadir. Giil motifi ile kullanilan Goncagiil (giiliin tomurcuk hali) motifi
de tasarimlarda goriilen siisleme unsurlarindandir.

Tiirk ¢ini sanatinda lale motifleri; Renklendirmede kirmizi, mavi veya beyaz (zemin rengi)
kullanilabilmektedir. Lale motifinin yiizeyleri farkli motiflerle siislenebilmekte ve bu sayede
¢esitli motif tasarimlari elde edilebilmektedir.

Tiirk ¢ini sanatinda karanfil motifleri; Motif kirmiz1 renk ile yaygin boyanmis olup mavi,
beyaz gibi renklerin kullanimlari da goriilebilmektedir. Tasarimlarda biiyiik ve kiiciik ebatl
karanfil motifleri kullanilmakta bu sayede tasarima farklilik ve hareketlilik
kazandirilmaktadir.

Dogadaki bitki ve ciceklerin sembolik anlamlarina bakildiginda, bitkiler; toprak ana
ve yasam dongiisiiyle iliskilidir. Cogu bereket tanrilarinin alameti sayilir. Kimi bitkiler
efsanevi atalar olarak goriiliir, digerlerinin ise bir tanr1 ya da kahramanin karnindan gelme
olduguna inanilir ki bu da 6liim ve dirilise bir gondermedir. Eski bir diisiinceye gore bedenin
belirli kisimlarmmi andiran bitkiler bu kisimlardaki rahatsizliklarin  tedavisinde
kullanilabilmektedir (Wilkinson, 2009: 80). Cigekler; ruhsal bakimdan safligi,
aydinlanmayi, ulasilacak miikemmelligi, ruhsal tekamdilii, ruhsal erdemleri ifade eder. Cigek
doganin periyodik 6zelligini ve yenilenmeyi simgeler. Giizelligin ve ahengin semboliidiir
(Salt, 2010: 90).

Dogadaki bitki ve gigeklerin zengin ornekleri gegmisten giliniimiize sanat eserlerimiz
icin kaynak olusturmakta ve uygulanmaktadir. Geleneksel Tiirk sanatlarimizda da bu
uygulamalar farkli malzeme ve tekniklerle yapilarak kullanilmakta ve varligim
stirdiirmektedir. Cini alaninda da bu motiflerin 6rnekleri konuyla ilgili kaynaklarda ve
gliniimiize ulasan ¢ini eserlerde goriilebilmektedir. Cini sanatinda uygulanan giil, lale ve
karanfil motiflerinden esinlenilerek yapilan 06zgiin motif c¢aligmalar1 arastirmada
gorselleriyle birlikte asagida sunulmustur.

1.Eser Uygulama
1.1.Cini Eserlere Uygulanan Giil Motifleri

Cini eserlere uygulanan giil motifleri; klasik ¢ini eserlerde kullanilan giil motiflerinden
esinlenerek yapilan c¢alismalardan olusmaktadir. Farkli tasarimlardan segilen giil motifleri
asagida detay fotograflarla sunulmustur. Arastirmada giil motifinin ortadan ve yandan
goriintimleri verilmistir. Sir alt1 teknigi ile yapilan giil motifleri; mavi beyaz ve kirmiz ile
renklendirilmistir. Bazilarinda zemin beyaz birakilirken bazilarinda zemine kobalt rengi
uygulanmistir. Duvar panosu ve tabaklar ylizeyine yapilmis olan giil motifli ¢ini eserlerin
tiretim yillar1 farklilik géstermektedir (Gorsel 4-5-6).
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Gorsel 6: Cini eserlerde giil motifleri (Mine Erdem Koéroglu)
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1.1.1.Giil

Tiirkler tarafindan eski devirlerden beri bilinen ve edebiyatta ¢ok¢a kullanilan
motiflerdendir. Farsca’daki genel anlami “cicek™ olan giil, Tiirk edebiyatinda da “giil-i
badam” (badem ¢icegi), “glil-i yasemen” (yasemin ¢igegi) gibi ifadelerde ayni manada
kullanilmistir (Kurnaz, 1996: 219). Giil, yabanisi ve 1slah edilerek bahgelerde yetistirilen
cesitleriyle cins bir cigektir. Yabani giilin Orta Asya’da c¢ok eskiden bilindigi
anlasilmaktadir. Bahge giiliine dair en eski bilgi Heredotes tarafindan Babil bahgeleri {izerine
verilmistir. Eski Yunan edebiyatinda da giilden bahsedilir. Bu bilgilerden giiliin Dogu’dan,
Orta Dogu, Anadolu ve Yunan Adalar1 yolu ile Batiya ge¢mis bir ¢igek oldugu belirtilir
(Cetinkaya Karafaki ve Cetinkaya, 2016: 16). Giillin kullanimu ile ilgili en eski buluntuya
giiniimiizden 3000 yil 6ncesine ait Mezopotamya’daki kil tabletler lizerinde rastlanmus,
Mistr, Cin ve Yunan medeniyetlerine ait kayitlarda da devam ettigi goriilmiistiir. Giil, Islam
felsefesinde peygamber efendimizle 6zdeslesmistir. Yunus Emre’nin, “Cicek eydiir ey dervis
giil Muhammed teridir” misrasinda, giiliin kokusunu Hz. Muhammed’in terinden aldigina
inanilmistir (Can, 2019: 53). Hz. Muhammed’in, Hz. Ali’nin ve Mevlana Celaleddin’in giille
ilgili sozleri rivayet edilir. Sufilikte ruhsal aydinlanma ve kalp goziinlin acilmasinin
semboliidiir. Merkezi dairesel yapilanmasi olan giil merkeze ulasilmay1 simgeler. Giizellik
ilahesi Afrodit’le iliskili olan giil, giizelligi, konusu ve bi¢imiyle dikkat cekmektedir. Batida
giil, gotik mimariye giil bigimli pencerelerle yansimis katedrallere ve bazi binalarin kap1
girislerine giil bi¢imli bezemeler yapilmistir (Salt, 2010: 138). Kusursuzluk ve tutku
semboliidiir. Evrensel olarak diinyevi ve ilahi askla 6zdeslestirilmistir. Tomurcuktan agmasi
yasam gizemini temsil eder (Wilkinson, 2009: 84). Tiirk siisleme sanatlarinda vazge¢ilmez
motiflerden biri giildiir. “Tavan gobekleriyle tag oymaciliginda, ¢ini, seramik duvar resimleri
ve kumaslarda, kitap cilt ve tezhiplerinde, mezar taglarinda stilize edilmis giiller dnemli yer
tutar” (Kurnaz, 1996: 222).

1.2.Cini Eserlere Uygulanan Lale Motifleri

Lale motifi kullanilarak yapilan c¢alismalar asagida fotograflarla belirtilmistir. Cini
pano ve ¢ini tabak yilizeyine uygulanmis tasarim ¢aligmalarinda kullanilan lale motifleri
detay goriiniimleri ile verilmistir. Farkli desen tasarimlarindan secilen bu motifler farkl
ebatlarda uygulanmis 6rnekler sunmaktadir. Klasik ¢ini desenlerinde kullanim sekli ile
uygulanmis olan lale motifi, yan goriiniimii ile ¢alisilmistir. Uygulamalar i¢inde ters lale
motifi de gorlilmektedir. Sir alt1 teknigi ile uygulanan lale motifleri farkli eserlerde; mavi
beyaz, turkuaz, yesil ve kirmizi ile renklendirilmistir. Baz1 motiflerde de zeminin beyaz rengi
kullanmilmistir. Lale motifli tasarim g¢aligmalar1 farkli yillarda yapilmis uygulamalardan
ornekler sunmaktadir (Gorsel 7-8-9).
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Gaorsel 9: Cini eserlerde lale motifleri (Mine Erdem Koroglu)
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1.2.1.Lale

Farsca bir kelime olan lale ¢cok yillik, soganli ve otsu bir bitkinin adidir. Gergek
vataninin Orta Asya oldugu sanilan lale esas itibariyla yabani bir bitkidir. Romalilar ve
Bizanslilar doneminde taninmayan lale Anadolu’da XII. ylizyildan itibaren siis bitkisi olarak
kullanilmaya baglanmistir. Lalenin Tiirkiye’den Avrupa’ya ne zaman gotirildiigii
bilinmemektedir (Kurnaz, 2003: 79). Anadolu pek cok lale tiiriine ev sahipligi yapmasina
ragmen lale kiiltiiriiniin Anadolu’ya Tiirklerle geldigi bilinmektedir. Roma ve Bizans’in hig
ilgilenmedigi bu ¢igek Tiirk tezyinatinda XIII. yiizyildan itibaren Selguklu Abidelerinde, el
yazmasi kitaplarda goriilmeye baslar. Lale’nin Anadolu Tiirk siirinde ilk kez islenmesi ise
XIII. yilizyillda Mevlana tarafindan olur (Ceylan, 1999: 72). Osmanli’da motifin yaygin
olarak goriildiigii tarih 1550-18. yiizy1l sonu olarak belirtilmektedir (Demiriz, 2019: 391).
Tirk siisleme sanatinda goriilen ¢icek motifi (6nceleri oldukea stilize olan bu motif X VIII.
yy. baglarinda Lale devri ile birlikte dogalct bir iislup kazandi ve mimarlik, tezhip, ¢ini,
ahsap, minyatiir ve kumaslarda) yaygin olarak kullanildi (Benk, 1986: 7334). Edirne’deki
Sultan Selim Camii’nin miiezzin mahfili kenarlarinda bulunan mermer siitunlardan birinde
“ters lale” mevcuttur. “Lale” lafz1 harf itibartyla (Allah) lafzina tevafuk ettigi gibi tersi de
“hilal” olarak okunur (Polat, 2001: 91). Iran’da kusursuz askin simgesi olan lale daha sonra
Allah ile ilgili bir sembol haline gelmistir. Hollanda’yla baglantilidir ve Amsterdam’in
oldugu kadar varlik, giizellik ve ilkbaharinda simgesidir (Wilkinson, 2009: 82).

Cicek yetistirmek, cesitlerini elde etmek ve dogadaki ¢igekleri bahgelere mal etmek
Tiirklerin bat1 kiiltiiriine biraktig1 6nemli izlerdendir. Bat1 diinyasi bahgelerindeki ¢igekleri
Tiirklere bor¢ludur. Avrupali c¢icekgiler lalenin anavataninin Tiirkiye olup olmadigini
tartismaktadir (Demiriz, 2019: 15).

1.3.Cini Eserlere Uygulanan Karanfil Motifleri

Cini pano ve ¢ini tabaklar yiizeyine uygulanmis tasarim ¢alismalarinda kullanilan
karanfil motifleri farkli eserlerden secilmis Orneklerden olusmaktadir. Klasik ¢ini
desenlerindeki kullanim sekli ile uygulanan karanfil motifi, yan goriiniimii ile ¢alisilmistir.
Sir alti teknigi ile uygulanan motif asagidaki Orneklerde kirmizi ve mavi ile
renklendirilmistir. Zemini beyaz birakilan ve zemini kobalt ile renklendirilen motif
uygulamalar1 da yapilmistir. Farkli ebatlarda kullanilmis olan motif farkli 6rnekler
sunmaktadir. Karanfil motifli ¢alismalar farkli yillarda yapilmis ¢ini eserlerden se¢ilmistir
(Gorsel 10-11-12).

T

Gorsel 10: Cini eserlerde karanfil motifleri (Mine Erdem Koroglu)
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Gorsel 12: Cini eserlerde karanfil motifleri (Mine Erdem K&roglu)

1.3.1.Karanfil

Yilin bir¢ok aylarinda ¢icek veren karanfil ticari olarak dnemli olup Yediveren ve Yaz
Cicegi olarak bilinmektedir (Kenber, 1992: 124). Osmanli doneminde kullanilan stilize
edilmis karanfil bigiminde motif (kalem isi siislemelerde, ¢ini ve seramiklerde, islemelerde,
kumaslarda karanfil motifi) yaygin olarak kullaniliyordu. Ozellikle XVI. yy. ortalarindan
baslayarak daha dogalci bir iislup kazandi (Benk, 1986: 6395).

Dianthus cinsi igerisinde pek c¢ok tiir yabani olarak Avrupa, Asya ve Japonya’da
yayilmislardir. Dianthus caryophyllus giiniimiiz standart karanfillerin atas1 olup Akdeniz’de
Fransa ile Yunanistan arasinda yayilmistir. Eski Yunanda karanfilden Tanrilarin ¢igegi olarak
sO0z edildigi belirtilmektedir. Dianthus’un buradan geldigi soylenmektedir. 1830’larda
Fransa’da karanfil yetistiriliyordu. 1852°de karanfil Fransa’dan Amerika’ya gotiiriildi ve
popiiler bir ¢igek oldu (Glirsan, 1988: 8). Pembe karanfil anneligi, beyaz karanfilse saf agki
temsil eder. Kirmiz1 karanfil ask ve dogurganligin evlilikle iliskilendirilmis semboliidiir
(Wilkinson, 2009: 85).
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Sonuc¢

Tarih boyunca bitkisel motifler ¢ini eserlere uygulanan desen tasarimlarinda her
donemde gelisim ve degisim gostermistir. Giiniimiiz malzemesi, tasarim ve desen anlayisiyla
yapilan bu c¢aligmalar yeni ve 6zglin motiflerle yapilmis olup ¢ini eserlerin olusturulmasina
olanak saglamistir. Calismada yer alan giil, lale ve karanfil motifleri farkli yillarda yapilan
¢ini eserlerin desen orneklerinden alinarak detayli gorsellerle sunulmustur. Cini tabaklar ve
duvar panolar1 yiizeyine uygulanmis olan giil, lale ve karanfil motifli desen tasarimlari
cesitlilik gostermektedir. Cini {iriinlere uygulanan bu motifler sir alt1 teknigi ile yapilmis
calismalardir. Kirmizi, mavi beyaz, kobalt, turkuaz ve yesil renkleri kullanilmistir.
Motiflerin her biri farkli olup ¢ini sanatina 6rnek teskil etmektedir.

Bu caligma ile ¢ini sanatina 6zgii yeni ¢alismalarin kazandirilmasi dngoriilmektedir.
Ayrica benzer arastirmalarin daha farkli uygulamalar ve tasarimlarla yapilacagi
diistiniilmektedir. Yapilan bu ¢alisma ve elde edilen ¢ini eserlerle alana saglayacagi katkinin
stirdiiriilebilirligi ongoriilerek ¢alismamiz hazirlanmistir.
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Development History of Mugarnas Form
Mutlu ERBAY"
Abstract

This article has been prepared to investigate the historical development of the structure of muqarnas. It
was prepared to investigate the development stages of muqarnas, which is the effectiveness of the architectural
structure, and to reveal how the architectural structure is effectively distributed. As an article method, the
starting point is Prof. Dr. It is a data we made with our teacher Abdullah Kuran. Data collected through source
scanning continues to be viewed regularly. Findings show that there are changes in the structures around us
today, showing that the basis of this form dates back to central Asia. This subject has been prepared to bring
the muqgarna to the agenda and to ensure that it is evaluated in new forms by researchers.

In Anatolian Turkish architecture, there are muqarnas formulas on the doors of mosques, madrasahs,
caravanserais, tombs and tombs. Depending on the type and shape of the architectural material, it is possible
to apply the mugarnas plan. It is sometimes used as a carrier form, decorations or as a permanent element at
door/window entrances. Mugqarnas is frequently used in architectural structures to create a monumental effect.
These forms were used in various ways, often carved in stone. Stones such as wood, marble, basalt and granite
are used as stone. However, muqarnas forms made of brick are also frequently encountered. Geographically,
this form is found in Anatolia, Asia and Europe. It aims to research the first examples of the Mugarnas program.
Today, advanced forms are used on corner walls and upper entrances of mosque doors, and the places where
this form emerged are being investigated.

Keywords: Mugarnas formula, Architectural building element, Madrasa, Building element

Mukarnas Formu’nun Gelisim Tarihi
Ozet

Bu makale mukarnas yap1 formunun tarihi gelisimini arastirmak iizere hazirlanmistir. Mimari yap1
eleman1 olan mukarnasin gelisim asamalarini arastirmak ve mimari yapi elemani olarak ne sekilde
kullanildigin1 ortaya ¢ikarmak i¢in hazirlanmistir. Makale metod olarak ¢ikis noktasi Prof. Dr. Abdullah Kuran
hocamizla birlikte yaptigimiz bir ¢alismanin verilerinin 2024 yilinda yeniden degerlendirilmesi ile ortaya
cikmistir. Ayrica kaynak taramasi seklinde toplanmis veriler diizenlenerek bir sonuca vartlmaya caligilmastir.
Bulgular, veriler 1s1ginda bugiin ¢evremizdeki yapilarda siklikla kullandigimiz bu formun temelinin Orta
Asya’ya dayandigini gostermektedir. Bu konu mukarnas formunu giindeme tasimak ve yeniden arastirmacilar
tarafindan yeni mimari ve dokoratif formlarda degerlendirilmesini saglamak i¢in hazirlanmistir.

Anadolu Tiirk mimarisinde cami, medrese, kervansaray, kiimbet ve tiirbe kapilarinda mukarnas formu
bulunmaktadir. Mimari yapinin malzemesinin cinsi ve sekline gore, mukarnas formunun islenmesi
degisebilmektedir. Kimi zaman tagiyic1 form, stun, siisleme ya da kapi/pencere girislerinde baglayict eleman
olarak kullanilmaktadir. Mukarnas hiicreleri abidevi bir tesir yaratmak i¢in mimari yapilarda siklikla
kullanilmistir. Bu formlar genellikle tasa oyulmus olarak ¢esitli sekillerde kullanilmistir. Tag olarak tahta,
mermer, bazalt ve granit gibi tag ¢esitleri mukarnas formu i¢in kullanilmistir. Fakat tugladan yapilmis mukarnas
formlarma da siklikla rastlanmaktadir. Cografya olarak Anadolu, Asya, Avrupa’da bu mimari forma siklikla
rastlanmaktadir. Makale mukarnas formunun ilk 6rneklerini nerede ortaya ¢iktig1 aragtirmay1 hedeflemektedir.
Bugiin kose duvarlarda, cami kapi iist giriglerinde gelismis formlari kullanilan, bu formun ortaya ¢iktig1 yerleri
arastirmaktadir.

Anahtar Kelimeler: Mukarnas formu, mimari yap1 elemani, medrese, yap1 elemani
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Mugqarnas is a result of the repetitive development of geometric patterns in Islamic art.
It is a three-dimensional decorative and structural architectural element unique to Islamic art
motifs. Consisting of a series of layered cells resembling a stepped honeycomb, mugarnas is
used as a transitional element in areas such as domes, arches, column capitals, niches,
monumental doorways, minaret balconies, building corners, tombstones, fountains, vaults,
friezes, and other transition zones. The materials used to form mugarnas are diverse,
including stone, brick, plaster, wood, ceramics, and clay. This three-dimensional
ornamentation, termed a "form," adds a fascinating visual effect to Islamic architecture based
on the specific applications in various architectural settings. In Turkish architecture,
mugarnas is recognized as a cell-based decorative style formed through the integration of
concave and convex sections.

Mugarnas can be crafted on stone, marble, brick, or wood. It rises progressively upward
in a stepped, three-dimensional manner. In terms of shape, muqarnas facilitates the transition
from one angular or spherical surface to another. As an architectural transition element, it
includes variations like mugarnas tromp, pendentive, and Turkish triangle. This form needs
to be remembered by future generations and adapted into new forms, underscoring the
importance of documenting and promoting its history and significance.

1.Architectural Form of Muqgarnas

In Islamic art, two motifs are extensively used: the arabesque and the mugqarnas
architectural element motif. The muqarnas motif can display regional variations; while the
form generally remains consistent, the material often varies. There are regional and national
variants, such as the Persian-Iranian and Asian types of muqarnas (Miilayim, 1996:206).

From a terminological perspective, in Arabic, "al-qmukarnas" means coffered ceiling,
with the plural form being "muqarnas." Variants in other languages include "kopunis" in
Greek, "coronis" in Latin, "karnies" in German, "cellules" in French, and "honeycomb work"
or "stalactites" in English. According to Arseven, Europeans adopted the term "stalactite"
from Greek to describe sharp, clustered stone formations formed by lime deposits from water
dripping down natural cave ceilings (Arseven, 1952).

There are debates regarding the origins of muqarnas. From the early periods, the
Maghreb muqarnas differs from that of the Mashriq region, showing variations in its form
of application. Distinct styles are observed in the muqarnas of the Ottoman, Seljuk, and
Central Asian traditions, which are entirely different from Eastern examples (Grabar,
1973:181). Due to these differences, some researchers have proposed that muqarnas emerged
simultaneously in the Islamic world in both northeastern Iran and central North Africa,
without any point of contact between the two regions (Wilkinson, 1987).

Haddad notes that some researchers have classified architectural elements, such as the
tromps in the corners of dome drums, as mugarnas without examining the essence of what
can truly be called muqgarnas. However, most existing studies have been conducted solely on
surviving architectural structures or based only on historical analysis. Haddad suggests that
the origin of the muqarnas form requires an interdisciplinary approach, considering similar
elements in both the Maghreb and Mashriq regions (Haddad, 2020:120).

Haddad identifies the term "mugarnas" as originally Arabic, noting that it began to be used
as an "Islamic" term within Islamic architecture. The initial appearance of muqarnas
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occurred in the eastern part of the Islamic world, from where it spread across the Islamic
territories, gaining a central role in Western (Maghreb) architecture over approximately a
century and a half (Haddad, 2020:120).

During the Ottoman period, Ottoman architects referred to these as "mugqarnasat." In
Islamic art, mugarnas was utilized to connect the front fagade to the rear. In both Anatolian
and Ottoman architecture, architectural elements featuring the muqarnas form, alongside
calligraphy, carpets, lattices, reliefs, and manuscripts, enhanced architectural decoration.
Often, muqgarnas served as a successful material in stone carving, used to beautify
architectural structures. Occasionally, it was employed alongside diamond-patterned capitals
in column capitals. Decorative styles can be classified into five main types: geometric, floral,
figurative, calligraphic, and mugarnas forms (Uluengin, 2018).

In terms of structural characteristics, the placement and application of the mugarnas
form across historical structures worldwide should be examined. Depending on the material
used, the mugarnas form can create varying effects in decoration.

2. Structural Characteristics of Muqarnas

Mugarnas is a highly significant structural form in Turkish architecture. Despite
centuries passing, this form has retained its importance. It is recognized as both a functional
architectural element and an aesthetic one. Mugarnas crafted from wood, brick, or stone is
incorporated into structures to serve as decorative elements as well as supportive
components. The choice of materials, such as stone and wood, stems from their suitability
for shaping the muqarnas form. The muqarnas motif can eftectively cover both square and
circular shapes, as demonstrated in examples connecting domes or in corner connections.
Mugarnas can also be observed in portals, connecting domes, and arches used as column
capitals.

When reproduced with horizontal and vertical cross-sections, mugarnas -produced in
cellular chambers- reveals a distinct form. This formation might suggest that individuals
with strong mathematical skills designed it using a template. Miilayim notes that although
no such template has been discovered, he argues that one should ideally exist (Miilayim,
1996:206). The vertical and horizontal cross-sections validate the precision of this form. The
views from below, as well as front and side plans of this form, are illustrated below
(Uluengin, 2018).
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Fig 1- Drawing of the Muqgarnas Form (Uluengin, 2018)

The mugarnas form can also be seen in column capitals. Used as column capitals,
mugarnas was employed to soften the imposing effects of large structures and give them a
more aesthetic form. Notable examples of this application are found in the entrance portal
of the Konya Karatay Madrasa, the Konya Alaeddin Mosque, and the Aksaray Sultanhan
monumental gates, all featuring some of the most beautiful and elaborate examples (Dinger,
2021:547).

The Sokollu Mehmet Pasha Mosque is renowned for its column capitals and mihrabs,
while the column capitals in the Edirne II. Bayezid Complex also serve as noteworthy
examples. Within this 15th-century complex, which includes a hospital, mosque, and dining
hall, muqarnas column capitals and portal decorations are frequently used. The II. Bayezid
Complex holds considerable significance; the use of mugarnas in the mihrab, column
capitals, and entrance portal as both a decorative and a load-bearing, connecting element is
particularly remarkable.

4

Fig 2- Examples of Mugqarnas in the II. Bayezid Complex (M. Erbay, Personal Archive, 2024)
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It is possible to connect two different levels using muqgarnas. For this purpose, muqgarnas
is also used around window edges, door panels, and balconies. A third characteristic of
mugarnas is its popularity as a decorative element (Miilayim, 1982:95).

Odekan notes that "in pre-Ottoman Anatolian architecture, muqarnas was used in
coverings, transitional zones, spandrels, mihrabs, column capitals, portals, wall surfaces,
niches, windows, cornices, and buttresses." In complexes, mugarnas was frequently applied
in the four niches on either side of the entrance iwan, on the windows of the entrance facade,
as transition elements in the dome of the lecture hall, in the abutments of the large arch in
front of the lecture hall, and in the fountain spouts in the courtyard center (Odekan, 1977).

i Il
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Fig 3- Examples of Muqarnas Form (Grabar, 1973)

The muqarnas form can be classified as transition elements and includes variations such
as a-early tromp, b-tromp, c-mugarnas tromp, d-pendentive, e-Turkish triangle, and f-
mugqarnas. The most common examples of mugarnas in the Islamic world are shown in
Figure 3.

The muqgarnas form exhibits diversity within Tiirkiye and varies across countries and
historical periods. For example, differences can be observed in the styles used in Iran, Arabia,
and the Ottoman Empire, as well as between Seljuk and Ottoman architecture, where
mugqarnas appears in different forms and architectural settings.
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Fig 4- Muqarnas form (Grabar, 1973)
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The mugarnas form can be subdivided into sections such as araba (wedge), pah (bevel),
badem (almond), pes (frontal), kanad (wing), yirtmag (slit), and piiskiil (tassel). When
comparing the muqarnas styles of Iran, the Great Seljuk-Anatolian Seljuk, and the Arab
forms, it is observed that the Arab muqarnas tends to be more ornate and closer to vine
motifs. In Iran, muqarnas is frequently used with tile work, creating a bold decorative
element (Grabar, 1973). Among the Turks, the muqarnas form is relatively simpler. Although
it varies by region, the mugarnas form remains a widely recognized and admired
architectural element in Islamic countries and is frequently used in buildings.

3. Construction Techniques of the Muqarnas Form

In constructing muqarnas, a variety of techniques are used depending on the material,
location, and scale of the application. For stone and marble, techniques involve placing pre-
prepared muqgarnas pieces during construction or attaching them as cladding after the
structure is completed. Muqarnas can also be carved directly onto the building surface once
the main structure is finished (Yildiray, 2002:26-30).

For plaster techniques, muqarnas is either molded onto a brick base or pre-made plaster
mugqarnas elements are mounted onto the brick foundation. The final technique involves
modeling the plaster muqgarnas in place, creating a form using molds on-site (Hudai,
2012:50).

4. Development Stages of the Muqarnas Form

We do not yet have a complete and comprehensive inventory of the muqgarnas shapes
used in monuments and architectural forms across Islamic cities. Once such an inventory is
compiled, the full developmental stages of the muqgarnas form could be documented.

In art history, research in available documents and literature reveals that the earliest
known mugarnas motif is an architectural piece found in Nishapur, now housed in the
Metropolitan Museum. This piece features a stucco design, although the type of building it
originally belonged to is unknown. It was discovered in Nishapur, a city in the Khorasan
region—a historically significant area at the intersection of present-day Tajikistan,
Afghanistan, Turkmenistan, and Uzbekistan (Wilkinson, 1973). Many architectural
structures featuring muqarnas forms are found in this region, and some of these works are
still standing today.
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Fig 5- Nishapur Painted Corner Stone (9th/10th century) Metropolitan Museum, URL 1

In Iran, muqarnas first appeared in 1007 on the upper window arch of the entrance to
the Gunbad-i Qabus in Gorgan. During the Karakhanid period, the Arab Ata Mausoleum,
built in the 11th century, features one of the earliest examples of the muqgarnas motif with its
three-lobed tromps (Wilkinson, 1937). In Tim village, Uzbekistan, the restored structures
from 1977 showcase some of the finest examples of the muqarnas form.

The Arab Ata Tomb dated 977-978 in Emerkand Tim Village dates from these periods.
Meftunlan Hiiseyin is a group of scholars who were influential in the emergence of Islam in
the Yemeni region.Shortly after, the Karakhanid Ruler Ahmed became the first Turkish ruler
recorded by the Abbasid caliph in 998. The Karakhanids were divided into Eastern and
Western Karakhanid states in 1042. The West disappeared with the collapse of the Mongol
Black Khitas and the eastern state in 1211, and with the collapse of the Turkish
Khwarezmshahs in 1212. They left a great mark in terms of art and culture. (Kihtir,2023)
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Fig 6- Semerkand Tim Village, Arab Ata Mausoleum (11% century) (Kihtir,2023)

During the Great Seljuk period, the muqgarnas motif was used in mihrabs in several
significant mosques. Examples include the Isfahan Jameh Mosque from the reign of Malik
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Shah (1072-1092), the Golpayegan Jameh Mosque (1108-1118), and the Seljuk Dome
Mosque of Barsian (1134). Other notable examples include the Ardistan Jameh Mosque and
the Ali Dome of Abarkuh (1056), showcasing the integration of the muqarnas motif in
religious architecture.

Fig 7- Muqarnas Columns and Ceilings from Tim Village, Uzbekistan (N. Cakmak, Personal Archive,
2024)

During the Zengid period (in Iraq and Syria), the Nur al-Din Zengi Minbar was placed
in Al-Agsa Mosque. This minbar, completed around 1174 under the rule of Nur al-Din Zengi,
features a unique mugarnas technique on wood crafted by the artisan Salman ibn Ma'ali. In
Damascus, the portal of the Nuriyya Maristan (hospital) built in 1154 prominently displays
mugqarnas in the dome, demonstrating regional stylistic development and variation.

In Azerbaijan, the Siniq Qala Minaret, made of stone, is located in Baku and is part of
the Muhammad Mosque. Here, the muqarnas motif is used beneath the balcony (sharafa) of
the minaret. The Ismail Samani Mausoleum in Uzbekistan showcases some of the earliest
significant examples of the muqarnas form in interior brick decoration.

< 4
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Fig 8- Bukhara Samanid Mausoleum (10th century)
(Michailidis, 2014: 29) URL 2
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The expansion of the Turks from Central Asia to Anatolia positively contributed to the
development of mugarnas. As a result of this spread, Turkish architecture introduced the
"Turkish triangle" as a corner bracket. When this type of Turkish triangle began to be used
in Arab cities, it evolved into the muqgarnas form. This form was divided into numerous
recessed cells, creating a play of light and shadow. In the 14th and 15th centuries, the "bingili
mugqarnas" gradually replaced the muqarnas corner arch. Although many mugarnas elements
were present in 16th-century Cairo, it took time for the mugarnas form connecting to domes
to reappear commonly on actual bingili elements. The most well-known example with
mugarnas in this area, lasting until the 19th century, is the Bagh-e Ferdows pavilion near
Tehran.

The Great Seljuks frequently used this motif in portals, where the upwardly rising
cellular motifs gave entrances an impressive and majestic appearance. Additionally, the
motif’s upward extension may have symbolized reaching toward God, which could explain
its popularity. Among the people, some even likened the cells to a dervish’s cap.

In early Anatolian Seljuk and Turkish architecture, the use of mugarnas appears
relatively limited. Muqarnas was selectively employed on the doors of mosques, madrasas,
caravanserais, and tombs to create a monumental effect. These designs were often carved
into stone, showcasing various forms. The method of carving varied depending on the
characteristics of the structure and the type of material used.Tiirk sanatinda en 6nemli
kullanim yeri siitun bagliklar1 olmustur. Daha genis alanli kubbelerde de kullanildigi da
goriiliir. Tiirk mimarisinde climle kapilarinda hi¢ bir zaman ¢inili mukarnaslar goriilmez.
Mukarnaslarin en ¢ok kullanildig: yerlerden biri de tag mihraptir. Tahta minberlerde de yer
yer mukarnas motifi goriilebilir. Tiirk sanatinda tuglali mukarnas ancak minarelerde
goriilebilir. (Dallal, 2019:89)

In the Early Ottoman Period, various types of muqarnas forms were used, including
curved, sloped, and flat muqarnas styles. Curved muqarnas was often applied alongside the
typical Ottoman muqarnas style and, in some cases, even as a single composition. Sloped
mugarnas was used more frequently, as seen in the Green Mosque and Tomb, where tile and
plaster muqarnas were utilized. Simple flat muqarnas was reserved for minaret balconies,
made solely from brick (Yaman and Dallal, 2019:90).

In Ottoman architecture, muqarnas became a prominent feature in mihrabs, especially
until the Baroque period. Muqarnas also appears as decorative fillings within some mosque
and madrasa vaults. The Ottoman mugqarnas style is the result of the evolution of the
Anatolian Seljuk and Iranian muqarnas forms. Typical Ottoman mugarnas examples consist
of multiple elements, with the composition based on the winged almond cell. Additional
elements include tiered elements, cells, and intermediate components. Decorative hanging
mugqarnas with stalactites and tassels, star reliefs, floral reliefs, and other forms were also
incorporated as decorative features (Yaman and Dallal, 2019: 90).

5. Motif Development of the Muqarnas Form

A significant challenge in constructing the muqarnas form lies in understanding the
working methods and sequence used by stone masons. It remains unclear whether masons
shaped the blocks after placing them on scaffolding or carved each block individually before
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placing them to cover the portal threshold. The design process of the motif during the Seljuk
period is not fully known, yet the motif evolved over centuries.

It is generally accepted that muqarnas originated from corner stones or new designs for
corner-joining stones. The Anatolian Seljuks likely followed a standardized procedure and
measurement system for creating muqarnas designs, as the consistent replication of identical,
flawless motifs would have otherwise been impossible. Shapes, forms, and motifs were
created according to this procedure, suggesting the likely use of templates. Without
templates, achieving such precise and identical repetition of motifs would not have been
feasible. Scholar Miilayim discusses this in his book, *Geometric Ornamentation in
Anatolian Turkish Architecture of the Seljuk Era*, arguing that such perfection could not be
achieved without templates (Miilayim, 1982:95).

While the mugarnas form itself remains unchanged structurally, it appears in diverse
shapes (Agirbas, 2024:134). Scholars worldwide are researching the digital modeling and
transformation of muqarnas into new forms. In Iran, academics are revisiting interpretations
of the muqarnas form (Taro, 2024:293), while the thesis *Application of Mugqarnas in the
Modern World* by Mohammad Maskin and Abdulla'Y. was completed at Hamad bin Khalifa
University in Qatar in 2019 (Abdullah, 2019). These academic studies are primarily focused
on exploring the construction, digital examination, and variety of historical muqarnas forms
rather than advancing the form to new architectural applications. Efforts to innovate the form
into forward-looking architectural practices are still in the research phase.

Future studies should explore the muqarnas form's development and its potential
application in modern architecture. Bringing this topic to the forefront could highlight not
only the form’s historical evolution but also its stylistic advancements, making it accessible
to and appreciated by future generations. Investigating and reshaping the muqarnas form
through contemporary techniques could offer valuable contributions to modern architecture.
However, awareness of the muqarnas form among students is essential to carry this heritage
forward.

Conclusion and Evaluation

In historical buildings around us, the opportunity to encounter muqarnas motifs is quite
common. Particularly among societies that embraced Islam, the muqarnas form has become
almost an emblematic symbol. The muqarnas column capital holds architectural significance
comparable to the lonic, Doric, and Corinthian capitals in Greek architecture. As an
architectural element connecting domes to side walls, it has been highly appreciated in
Anatolia. Mugarnas is also frequently observed in Central Asia, especially in regions under
the Great Seljuk Empire, and is considered one of the notable architectural innovations in
construction history.

In this article, which seeks to explore the development and origin of the muqarnas form,
it is suggested that a complete inventory of all existing muqarnas examples be compiled and
re-evaluated. Conferences should be organized, and publications should be made on this
topic. There is also a need for more extensive studies on how the muqarnas form could
appear in new, modern interpretations. Although studies on digital reproduction of muqarnas
exist, a comprehensive document encompassing all forms worldwide has yet to be produced.
While muqgarnas alone is not a primary architectural element, its symbolic value and role as
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a supportive feature deserve re-evaluation, which could inspire its adaptation into new forms
and ensure its continuity for future generations.

This research, tracing the historical origins of mugarnas, suggests that the earliest
examples appear in the Khorasan and Uzbekistan regions. The Anatolian Seljuks also
utilized this form extensively in hospitals, madrasas, mihrabs, mosques, and monumental
portals. These forms were carved into stone, brick, and wood. Motivated by the belief that
the muqarnas form has not been sufficiently studied, this research has delved into the subject
as thoroughly as possible with the available resources. I hope this research contributes to
conveying the muqgarnas form to future generations and inspires them.
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Dizel Motorlarda Nanopartikiil Yakit Katkisinin Silindir Basincindaki
Degisimlerin Motor Pistonundaki Gerilme ve Deformasyon Uzerine Etkileri

Mehmet CELIK *

Musa AVCI ™
(")2et

Calismada, pamuk yagindan elde edilen biyodizel igerisine titanyum dioksit (TiO2) nanopartikiilii 50 ppm
(PTi-50) ve 75 ppm (PTi-75) oranlarinda eklenerek 3 silindir bir dizel motorda silindir basinglar1 6l¢iilmiistiir.
Elde edilen maksimum silindir basinglarinin motor pistonu iizerine etkiler ANSYS programinda incelenmistir.
Nanopartikiil ilave edilen yakitlar silindir basincini arttirmistir. Artan silindir basing degerleri piston iizerinde daha
fazla gerilme ve deformasyon riskine neden olur. 10 Nm motor yiikiinde PO yakitiyla elde edilen deformasyon
degeri 1,5094 MPa iken, PTi-50 yakitinda bu deger 1,5462 MPa, PTi-75 yakitinda ise 1,562 MPa’a kadar
yiikselmistir. Yiik arttikca deformasyon da artmis ve 40 Nm motor yiikiinde PTi-75 yakiti ile 1,6014 MPa'a kadar
¢ikmigtir. Ayrica stres analizlerinde de benzer bir egilim gozlemlenmistir. PTi-50 ve PTi-75 yakitlari, PO
biyodizeline kiyasla piston iizerinde daha yiiksek stres seviyelerine yol agmistir. 10 Nm yiikte PO yakit1 ile
maksimum stres 3063,9 MPa iken, PTi-50'de 3123 MPa, PTi-75'te ise 3148,4 MPa olarak oOl¢iilmiistiir.
Nanopartikiil katkilarinin yakitin yanma verimliligini artirarak silindir i¢i basinci yiikselttigi, ancak bu artigin
piston tizerinde daha biiyiik deformasyon ve streslere neden oldugu gériilmiistiir. Bu durum, pistonun yapisal
biitiinliigiinii zorlayan bir etken olup, uzun vadede pistonun yorulma Omriinii kisaltabilecektir. Dolayisiyla,
nanopartikiil katkilarinin sagladig: verimlilik artigina karsin, piston malzemesi ve tasariminda bu etkilere yonelik
iyilestirmeler yapilmasi gerekmektedir.

Anahtar Kelimeler: Dizel motor, Nanopartikiil, Silindir basinci, Piston deformasyonu

Effects of Nanoparticle Fuel Additives on Stress and Deformation of the
Engine Piston with Changes in Cylinder Pressure in Diesel Engines

Abstract

In this study, titanium dioxide (TiO2) nanoparticles were added to biodiesel (C0) obtained from cottonseed
oil at ratios of 50 ppm (CTi-50) and 75 ppm (CTi-75), and cylinder pressures were measured in a 3-cylinder diesel
engine. The effects of the maximum cylinder pressures obtained on the engine piston were examined using the
ANSY'S program. Nanoparticle-added fuels increased the cylinder pressure. Increased cylinder pressure values
cause more stress and deformation risk on the piston. At the same time, the deformation value obtained with CO
fuel at 10 Nm engine load was 1.5094 MPa, which increased to 1.5462 MPa for CTi-50 fuel and 1.562 MPa for
CTi-75 fuel. As the load increased, the deformation increased and reached up to 1.6014 MPa with CTi-75 fuel at
40 Nm engine load. A similar trend was also observed in stress analysis. CTi-50 and CTi-75 fuels caused higher
stress levels on the piston than CO biodiesel. At 10 Nm load, the maximum stress with CO fuel was 3063.9 MPa,
while it was 3123 MPa for CTi-50 and 3148.4 MPa for CTi-75. It was observed that nanoparticle additives
increased the fuel's combustion efficiency and the in-cylinder pressure, but this increase caused more significant
deformation and stresses on the piston. This is a factor that challenges the structural integrity of the piston and
may shorten the fatigue life of the piston in the long term. Therefore, despite the increase in efficiency provided
by nanoparticle additives, improvements should be made in the piston material and design to address these effects.

Keywords: Diesel engine, Nanoparticles, Cylinder pressure, Piston deformation
Giris
Enerjinin etkili doniigiimii ve bulunabilirligi, bir tilkenin ekonomisini etkileyen en 6nemli

sorunlardan biridir. Ana enerji kullanilan yerlerden biri; yiiksek sikistirma orani, diigiik yakit
tiketimi ve yliksek termal verimlilik gibi bazi o6zellikleri nedeniyle tarim ve ulastirma
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sektorlerinde dikkate alinan dizel motorlardir (Heidari-Maleni ve ark., 2020; Wei ve ark.,
2022). Giincel arastirmalar, fosil yakitlarin yanmasindan kaynaklanan karbondioksit (COz)
emisyonlart da dahil olmak iizere sera gazlarinin yaklasik {icte birini iirettiginden ulasim
sektoriiniin kiiresel 1sinmaya 6nemli bir katkida bulundugunu gostermistir. Kiiresel 1sinmayla
iligkili ¢cevresel endiseler, otomotiv endiistrilerini, 6zellikle biiyiik 6l¢ekli adaptasyon planlari
icin yenilenebilir ve ekonomik olarak uygulanabilir olmasinin yani sira son kullanicilarin gii¢
ve yakit ekonomisi taleplerini karsilayabilmesi gereken alternatif yakitlar kullanmaya
yoneltmistir (Zandie ve ark., 2022). Biyodizel, dizel motorlarinin dayanikliligimmi ve
kusursuzlugunu artirdigr bilinen yenilenebilir yakitlardan biridir (Soudagar ve ark., 2019).
Biyodizel, bitkisel yaglardan, hayvansal yaglardan, mutfak atik yaglarindan ve alglerden
iretilebilen yenilenebilir bir yakittir (Kumar ve Raheman, 2022). Miikemmel yaglama
ozelliklerinin yani sira, biyodizel ayrica daha iyi atesleme Ozelliklerine, sifir kiikiirt icerigine
ve yakit bagli oksijen igerigine sahiptir (Krishnasamy ve Bukkarapu, 2021). Biyodizel yakitlari
ve karisimlarini kullanirken, karbon dioksit (COz2), kiikiirt dioksit (SOz2), partikiil madde (PM)
ve hidrokarbon (HC) emisyonlarinda goreceli azalmalar ile emisyonlar tizerinde olumlu etkiler
goriilmistiir (Zandie ve ark., 2022). Ancak biyodizel, akis 6zellikleri, yakitin damlaciklara
ayrilmasi, damlaciklarin yapisi ve karigim kalitesi iizerinde olumsuz etkiler yaratan yiiksek
viskozite ve yogunluk gibi dezavantajli yakit 6zelliklerine sahiptir (Kumar ve Raheman, 2022).
Biyodizel ve dizelin molekiiler yap1 ve bilesimindeki farkliliklar, piiskiirtme, atomizasyon ve
buharlastirma siireglerini belirleyen 6zelliklerini 6nemli Slgiide etkileyerek yanma siireclerini
ve emisyon olusumunu etkiler (Krishnasamy ve Bukkarapu, 2021). Biyodizel yakitin olumsuz
etkilerini azaltabilecek bircok yontem bulunmaktadir. Bu yontemlerden son yillarda yaygin
olarak arastirilan konulardan birisi de nanopartikiil (NPs) katki maddeleri ve katalizorlerin
kullanilmasidir. NPs, yanma reaksiyonunun gidisatin1 degistirir ve daha fazla enerji agiga
cikaran daha eksiksiz yanmalara neden olur. Biyodizele NPs ilave edilmesi zararli kirleticilerin
miktarin1 azaltir ve yanma verimliligini artirir. Ayn1 zamanda yakitlarin termofiziksel
ozelliklerini (yani, termal iletkenlik, kiitle yayilimi ve yiiksek yilizey alani/hacim orani),
viskozite ve yogunluk gibi yakitlarin fiziksel ve kimyasal 6zelliklerini iyilestirebilir. Sonug
olarak, daha iy1 bir yakit-hava karisimi elde edilir ve yanma siireci iyilesir, bu da tutusma
gecikmesinin kisalmasina yol agar. Bu gelismeler, silindir i¢indeki silindir basincinin artmasina
neden olur (Bayindirli, Celik ve Zan, 2023).

Silindir i¢cindeki yanma siirecinde elde edilen bu basing, pistonun iist ylizeyine dogrudan
etki eder ve bu etki, pistonun deformasyonunu artirabilir. Yiiksek basin¢ durumlarinda,
pistonun tepe kisminda en fazla gerilme yogunlagmasi meydana gelir. Bu gerilme, pistonun yan
asinma, ¢atlama veya diger yorulma hasarlarina maruz kalmasina neden olabilir (Kumar, 2016;
Kaushik, 2019). Ozellikle, piston iizerindeki gerilme ve deformasyon, motorun calisma
kosullarina bagl olarak biiyiik degiskenlik gosterir. Piston tasariminda bu faktorlerin dikkate
alinmasi, motorun 6mriinii uzatabilir (Mayandi ve ark., 2021; Balahari ve ark., 2017; Le ve Ku,
2021). Dizel motorlarda maksimum silindir basinci, yanma siirecinde 6nemli bir parametredir
ve motor performansini dogrudan etkiler. Yakitin piiskiirtme yapisi, yanma verimliligini ve
basincin silindir i¢inde nasil dagildigini belirler. Yakit viskozitesindeki azalma, daha ince
damlaciklar iireterek yakit-hava karigiminin daha iyi olmasina ve bu nedenle yanmanin daha
verimli gergeklesmesine olanak tanir, bu da silindir i¢cindeki basincin artmasina yol agar (Bibin
ve ark., 2021). Piston, dizel motorlarda siirekli olarak degisken basing ve kuvvetlere maruz
kalan en kritik bilesenlerden biridir. Pistonun deformasyonuna etki eden en 6nemli faktorlerden
biri, silindir i¢inde olusan bu mekanik basingtir. Yanma sirasinda silindir i¢inde olusan yiiksek
i¢ basing, piston iizerine biiyiik bir gerilme ve deformasyon yiikler. Ozellikle yanmanin
baslangicindaki ani basing artiglari, pistonun iist yiizeyinde yogun stres olusmasina neden olur.
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Bu basing, pistonun farkl bélgelerinde gerilme ve deformasyonun farkli seviyelerde olmasina
yol agar. Ornegin, pistonun bas kismi ve etek kismi, genellikle en yiiksek gerilme ve
deformasyonun meydana geldigi bolgeler olarak 6ne ¢ikar.

ANSYS yazilimi gibi sonlu elemanlar analiz araglari, piston iizerindeki bu basing
etkilerini dogru bir sekilde modellemek ve analiz etmek i¢in kullanilir. Silindir basinct pistonun
iist yilizeyine yiizey yiikii olarak uygulanir. Bu sayede pistonun ¢alisma kosullarinda ne kadar
deformasyona ugrayacagi, hangi bolgelerde stres yogunlagsmasit olacagi ve malzeme
yorgunlugunun nasil gelisecegi simiile edilebilir. Silindir basincindaki degisimlerin
modellenmesi, piston tasariminin optimize edilmesi ve daha dayanikli malzemelerin segilmesi
acisindan 6nemlidir. ANSYS'te yapilan bu analizler hem motor performansini artirmak hem de
pistonun Omriinii uzatmak i¢in kullanilan en 6nemli miihendislik araglarindan biridir. Silindir
basincindaki degisim, yanma siireci boyunca dinamik olarak gerceklesir ve bu degisimler
motorun farkli ¢alisma kosullarina gore modellenebilir. Yiiksek basing, pistonun yapisal
biitiinliigiinii zorlayan bir faktor oldugu i¢in, ANSY S’te bu basincin nasil uygulandigi ve analiz
edildigi, piston tasarimindaki kritik noktalari ortaya cikarir. Ayrica, yiiksek sicakliklarin eslik
ettigi basin¢ yiiklemeleri, pistonun termomekanik davranisini etkileyerek deformasyonu
artirabilir. Bu nedenle, silindir basincinin dogru bir sekilde modellenmesi ve analiz edilmesi,
pistonun uzun Omiirlii ve verimli bir sekilde calismasini saglamak agisindan 6nem tasir. Bu
caligmanin amaci, nanopartikiil katki maddeleri ilave edilen biyodizelin silindir basincindaki
etkisinin piston deformasyonu iizerindeki sonuglarmni degerlendirmektir. Ozellikle, biyodizelin
yanma siirecindeki performansini artiran nanopartikiillerin, yakit damlaciklarinin boyutunu
kiiciiltme ve buharlagma hizini artirma yetenekleri iizerinden daha iyi bir yakit-hava karisimi1
sagladig1 ve tutusma gecikmesini kisalttigi géz oniinde bulundurulacaktir. Ayrica, yiiksek
sicaklik ve basing kosullarinda piston iizerinde olusan gerilme yogunlagsmasinin etkilerini
inceleyerek, motor tasariminda dikkate alinmasi gereken faktorleri belirlemek
hedeflenmektedir. Sonu¢ olarak, bu c¢alisma, motor verimliligini artirirken, piston Omriini
uzatmaya yoOnelik stratejilerin gelistirilmesine katki saglamay1 amaglamaktadir.

Materyal Metot

Calismada yakit olarak pamuk yagindan transesterifikasyon yontemi ile pamuk yag1 metil
esteri (PO) tiretildi. Motor deneyleri Sekil 1°de goriilen deney diizeneginde yapilmistir. Yapilan
calismada deney motoru olarak 4 zamanli su sogutmali 3 silindirli motor kullanilmistir.
Biyodizel igerisine gibi titanyum dioksit (TiO2) nanopartikiil katki maddeleri 50 ppm (PTi-50)
ve 75 ppm (PTi-75) oranlarinda hassas terazide tartilarak yakita ilave edilmistir. Elde edilen
yakitlarin ozellikleri Tablo 1’de verilmektedir. Deneyler 1800 dev/dak’da 4 farkli motor
yiikiinde gergeklestirilmistir (Celik ve Bayindirli, 2023). Deney yakitlarinin maksimum silindir
basinct verileri Tablo 2’de verilmektedir.
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Sekil 1. Deney diizenegi

Tablo 1. Deney yakitlarinin 6zellikleri

Yakat Yogunluk Kinematik Viskozite Parlama Alt Isil Deger
(kg/m3) (mm?/s), Noktasi (°C) (MJ/kg)
PN 28R AR 175 22 an
PTi-EN 250 ) 165 20 N1
PTi.75 248 A0 152 20 29

Tablo 2. Test Yakitlart Maksimum Silindir Basinci Degerleri (Celik ve Bayindirli, 2024).

Motor Yiikii Maksimum Silindir Basinci
(Nm) (bar)
PO PTi-f0 PTi-78
10 57 Q7 50 10 50 5Q
20 5 NA 5Q 24 5Q 7
20 BR 18 RQ R 59 AN
40 B8 21 RQ KA AN 2N

Bu calismada, elde edilen maksimum silindir basinglarinin piston iizerindeki etkilerinin
analizi icin ANSYS Static Structural ve Steady-State Thermal modiilleri kullanilmistir. Statik
yapisal analiz, pistonun mekanik yiikler altindaki gerilme ve deformasyonlarini incelerken,
termal analizi ise pistonun siirekli bir 1s1l yiik altinda nasil bir tepki verdigini analiz etmeyi
saglar. Calismamizda, piston lizerine sicaklik ve basing uygulanarak motor i¢indeki yanma
stireci simiile edilmistir. Piston i¢in piyasada yaygin olarak kullanilan aliiminyum alagim tercih
edilmistir. ANSYS'te gerekli modiiller secilip analiz yapilacak parca eklendikten sonra,
Engineering Data kisminda malzeme 6zenle segilmistir. Pistonlarda yaygin olarak kullanilan
malzemeler karsilastirilmis ve en uygun olani belirlendikten sonra Static Structural modiiliine
gecilerek analiz silirecine baglanmistir. Calismada, elde edilen minimum mesh boyutu 1,6
mm'dir. Mesh boyutu, kullanilan malzeme ve bilgisayarin islem giiciine gore degiskenlik
gosterebilir. Mesh, Ansys'teki en kritik bilesenlerden biridir. Mesh, pargay: kii¢iik elemanlara
bolerek analizde ¢6ziim dogrulugunu ve gercekeiligi artirir. Parcanin daha ince bir sekilde
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boliinmesi, daha hassas sonuglar elde edilmesine yardimci olur. Dogru mesh boyutuna ulagmak,
analiz sonuglarinin giivenilirligi agisindan ¢ok 6nemlidir. Eger yeterli ¢oziiniirliige sahip bir

mesh olusturulamazsa, simiilasyon yaniltict sonuglar verebilir ve bu da analiz siirecini olumsuz
etkileyebilir (Sekil 2).

Static Structural analizde (Sekil 3), mesh uygun sekilde olusturulduktan sonra, piston
belirli bir bolgeden Fixed Support kullanilarak sabitlenmistir. Bu, pistonun analiz sirasinda
belirli bir noktasinda hareket etmesini engelleyerek gerilme ve deformasyonlarin dogru bir
sekilde incelenmesini saglar. Ardindan, Thermal Condition (Sekil 4) ile malzemeye sicaklik
verilmistir. Bu adim, pistonun motor igerisindeki 1s1l kosullara maruz kaligini simiile eder. Son
olarak, belirlenen bolgeler lizerinden Pressure segenegi kullanilarak, malzemeye uygun basing
uygulanmig ve deneysel verilere dayali basing degerleri girilmistir. Bu basing, pistonun icten
yanmali motorlarda karsilastig1 yiiklerin bir simiilasyonudur.
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Sekil 4. Static Structural (Thermal Condition) analizi

Solution kisminda, ANSYS’in sundugu analiz segenekleri ile projedeki ihtiyaglar
dogrultusunda sonuglar elde edilebilir. Bu asamada, piston iizerindeki mekanik ve termal
etkilerin daha iyi anlasilmasi igin gesitli analizler yapilmistir. Ozellikle, Total Deformation
(toplam deformasyon), Direct Deformation (dogrudan deformasyon), Strain (gerilme) ve Stress
(gerilim) analizleri gergeklestirilmistir. Bu analizler, pistonun maruz kaldigi kuvvetler, sicaklik
ve basing altindaki davranisini degerlendirmemize olanak tanir. Boylece, pistonun
dayaniklilig1, esnekligi ve genel performanst hakkinda énemli bilgiler elde edilir.

Sonuc¢ ve Tartisma

Sekil 5 ve Sekil 6'da, nanopartikiil ilave edilmis test yakitlarinin 6lgiilen maksimum
silindir basinglarindaki degisim (Tablo 2), 700 K sabit sicaklikta piston ylizeyinde olusturdugu
deformasyon ve stres etkileri detayli olarak gosterilmektedir. Bu analizler, nanopartikiil katkili
yakitlarin  kullaniminin silindir i¢i basing dagilimima nasil etki ettigini ve bu basing
degisimlerinin piston yiizeyinde meydana getirdigi mekanik yiiklenmeleri ortaya koymaktadir.
Nanopartikiil ilavesi, yakitin yanma verimliligini artirirken, yanma sonucunda ortaya ¢ikan
basincin piston yiizeyine daha homojen dagilmasina katki saglayarak, bazi bolgelerdeki asir
gerilme ve deformasyon riskini azaltabilir. Bu durum, pistonun termal ve mekanik dayanimini
olumlu yonde etkileyerek, motor performansi ve dmrii agisindan avantajlar sunmaktadir. Tablo
3’de 700 K sicaklikta nanopartikiil ilave edilmis yakitlarin yanma siireci boyunca maksimum
silindir basincindaki degisimin, piston yiizeyinde olusturdugu deformasyon ve stres etkileri
goriilmektedir.

Tablo 3. ANSYS deformasyon ve stres sonuglari

Yakat Deformasyon Direkt. D Strain Stress (MPa) Stress (MPa)
Tiirii (MPa) (MPa) (M.D
10 1 5004 0 ARASA 46 337 2062 Q 70145
PO 20 15117 0 ARAAR AR A48 20A7 § 7 0279
20 15154 0 ARAQD A6 620 2072 § 7 0760
40 15174 0 66704 46 720 2076 R 7 008
10 1 5462 0 A6R84 48 141 2123 72085
PTi-50 20 1 5507 0 £60172 48 287 21209 7 4458
20 1 SA01 0 AAQ7D AR RAR 2145 § 7 SASA
40 1 5A1 0 AAQ77 AR Q0A 2146 7 5545
10 %) 0 AAOR2 AR Q55 2148 4 7 8648
PTi-75 20 1 SAAT 0 £7012 40 105 2156 7 £148
20 1 5793 0 7048 40 478 2148 7 6738
40 16014 0 67920 50 0A7 2011 R 7 0877

Tablo 3 ve Sekil 5 incelendiginde; PO yakaiti ile karsilastirildiginda, 50 ppm nanopartikiil
eklenmis yakitta (PTi-50) deformasyonun her yiik seviyesinde daha yiiksek oldugu
gdzlemlenmektedir. Ornegin, 10 MPa yiikte PO yakitinda deformasyon 1,5094 MPa iken, PTi-
50'de bu deger 1,5462 MPa’dir. Aym sekilde, 40 MPa yiik altinda P0'daki deformasyon 1,5174
MPa iken, PTi-50'de 1,5610 MPa olarak goriilmektedir. 75 ppm nanopartikiil eklenmis yakit
(PTi-75), deformasyon ag¢isindan en yiiksek degerlere sahiptir. 10 MPa yiikte PTi-75'in
deformasyonu 1,562 MPa olarak baslar ve 40 MPa yiik altinda 1,6014 MPa’a kadar yiikselir.
Bu veriler, nanopartikiil konsantrasyonu arttikca pistonun deformasyonunun arttigini gosterir.
Nanopartikiillerin ilavesiyle pistonun daha fazla deformasyona ugradig: ve bu deformasyonun
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katki maddesi miktarina orantili olarak yiikseldigi agiktir. Nanopartikiiller yanma siirecindeki
enerji saliniimimi artirarak piston ilizerindeki mekanik yiikleri yilikseltmektedir. Nanopartikiil
eklenmesinin yanma siirecinde daha fazla enerji salinmasina yol agarak piston iizerinde daha
biiyiik deformasyonlar olusturdugunu gosterir.

10 Nm 20 Nm 30 Nm 40 Nm

Sekil 5. ANSYS toplam deformasyon analizi

Sekil 6 ve Tablo 3 incelendiginde, PO yakitinda, maksimum stres 3063,9 MPa ile baslar
ve 3076,8 MPa’ya kadar ¢ikar. Bu, nanopartikiil eklenmemis biyodizel yakitin piston iizerinde
nispeten daha diisiik stres olusturdugunu gdésterir. 50 ppm nanopartikiil eklenmis yakitta (PTi-
50), maksimum stresin her yiik seviyesinde P0’a gore daha yiiksek oldugu goriilmektedir. PTi-
50°de stres 3123 MPa’dan baslayip 3146,8 MPa’a kadar ¢ikarak, PO yakitina kiyasla belirgin
bir artig gosterir. 75 ppm nanopartikiil eklenmis yakitta (PTi-75), maksimum stres degerleri en
yiksek seviyelere ulagsmistir. 3148,4 MPa’dan baslayan maksimum stres, 3211,8 MPa’a kadar
yiikselir. Bu, nanopartikiil konsantrasyonunun arttik¢a piston {izerindeki maksimum stresin de
arttigin1 ve PTi-75’in piston iizerinde en yiliksek stres seviyesine yol agtigini gosterir.
Maksimum stres agisindan PTi-50 ve PTi-75, PO yakitina gore piston iizerinde daha fazla yiik
olusturur. Nanopartikiillerin etkisiyle pistonun her bolgesinde daha fazla zorlanmaya maruz
kaldigini gosterir. 75 ppm’lik nanopartikiil eklenmis yakitta maksimum stresin daha da ytiksek
olmasi, bu konsantrasyonun pistonun dayaniklilig1 tizerinde olumsuz etkiler yaratabilecegini
isaret eder.
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Sekil 6. ANSYS stres analizi

Sonug¢

Nanopartikiiller, yakitin yanma verimliligini artirirken, piston tizerindeki deformasyon ve
stres seviyelerinde belirgin bir artisa yol agmaktadir. Ozellikle 75 ppm gibi yiiksek nanopartikiil
konsantrasyonlarinda, pistonun karsilastigi maksimum stres degerleri kritik diizeylere ulasarak
malzemenin dayanikliligi agisindan sorun teskil edebilir. Deformasyonun artmasi, pistonun
mekanik sinirlarii zorladigini ve uzun vadede yorulma omriinii kisaltabilecegini isaret eder.
Bu nedenle, yiiksek stres ve deformasyon bolgelerinde malzeme se¢imi ve tasarimin gozden
gecirilmesi gerekebilir.

Nanopartikiiller, motor verimliligini artirma potansiyeline sahip olsa da, piston
tizerindeki etkiler dikkatle analiz edilmelidir. Nanopartikiil konsantrasyonu arttikca,
deformasyon, maksimum ve minimum stres degerlerinde artis gézlenir. Bu, yanma siirecinde
ac1ga ¢ikan enerjinin pistona daha biiyiik mekanik yiikler bindirdigini gosterir. PO yakati, piston
tizerinde daha diisiikk deformasyon ve stres olustururken, nanopartikiil ilave edilen yakitlar bu
yiikleri artirir. Ozellikle 75 ppm nanopartikiil ilave edilen yakit, pistonun yapisal dayamklilig
acisindan daha biiyiik risk tagir. Bu nedenle, nanopartikiillerin sundugu verimlilik artis1 dikkate
alinarak piston malzemesi ve tasariminda gerekli iyilestirmelerin yapilmasi1 dnemlidir.
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Production Of Fiber Reinforced Composites by Pultrusion Method
Melike ZORBAZ KUTUK"
Mehmet Turan DEMIRCi"*

Abstract

Composite materials are preferred for use in many industrial areas due to the advantages they provide.
Especially the high strength provided by fiber-reinforced composites, despite their low weight, makes their use
widespread in industrial areas. Fiber-reinforced polymer matrix composites are not only preferred due to their high
mechanical features, but at the same time their high corrosion resistance against environmental conditions is a
valid reason for their use. Production methods of fiber-reinforced polymer composites also vary depending on their
areas of use. In this study, information is given about the definition, production, materials, methods and pultrusion
method and glass fiber reinforced polymer composites. Open molding (hand lay-up, spraying, bag molding and
fiber wrapping open molding) and closed molding (resin transfer molding, pultrusion, extrusion molding, bulk
molding, sheet molding, injection molding and centrifugal molding) methods and techniques are specified in the
manufacturing of composites based on polymer. Glass fiber reinforced (GRP) composites by using the pultrusion
method have many fields of usage such as automotive, aircraft, defense and construction sectors. In the
construction sector, in addition to their high strength and corrosion resistance, their lightness is also preferred.

Keywords: Composite, Pultrusion, Mechanical Testing.

Elyaf Takviyeli Kompozitlerin Pultriizyon Yontemiyle Uretimi
Ozet

Kompozit malzemeler saglamis olduklari avantajlardan dolay1 birgok endiistriyel alanlarda kullanimi tercih
edilmektedir. Ozellikle elyaf takviyeli kompozitlerin saglamis olduklar yiiksek dayanima karsin diisiik agirlhiga
sahip olmalar1 endiistriyel alanlarda kullanimimi yaygimn hale getirmektedir. Elyaf takviyeli polimer matrisli
kompozitler sadece yliksek mekanik 6zelliklerinden dolayi tercih sebebi degil, gevresel kosullara karsi gdstermis
olduklar yiiksek korozyon direngleri de kullanim tercihleri arasinda gegerli bir sebep olusturmaktadir. Kullanim
alanlarina gore elyaf takviyeli polimer kompozitlerin iiretim metotlar1 da degisiklik gostermektedir. Bu ¢aligmada
kompozitlerin tanimi, iiretimi, malzemeleri, yontemleri ve pultriizyon yontemi ile cam elyaf takviyeli polimer
kompozitler hakkinda bilgiler verilmistir. Polimer matrisli kompozitlerin tiretiminde agik kaliplama (elle yatirma,
plskiirtme, torba kaliplama ve elyaf sarma acik kaliplama) ve kapali kaliplama (recine transfer kaliplama,
pultriizyon, ektriizyonla kaliplama, bulk kaliplama, levha kaliplama, enjeksiyonla kaliplama ve savurma
kaliplama) yontem ve teknikleri belirtilmistir. Pultriizyon metodu kullanilarak cam elyaf takviyeli (CTP)
kompozitlerin makine, otomotiv, havacilik, savunma ve insaat sektorii gibi birgok farkli ve 6nemli kullanim
alanlarina sahiptir. Insaat sektoriinde 6zellikle mukavemet ve korozyon dayaniminin yiiksek olmasinin yaninda
hafif olmasi da tercih sebebi olmaktadir.

Anabhtar kelime: Kompozit, Pultriizyon, Korozyon
Introduction

Composite materials consist of two or more different components known as the matrix
and reinforcement. These composite materials, in which the reinforcement is completely
encapsulated by the matrix, carry the properties of their components. The characteristics of
composites generally vary based on the proportions, adhesion, shapes, and orientation of the
components. Composites are preferred due to their corrosion resistance, hardness values,
strength, wear resistance, ease of machining and forming compared to metals, as well as their
lightness and good surface quality.

The first studies investigating the tensile strength of glass fiber-reinforced composites
submerged in water date back to the 1970s. These experimental studies presented that the fiber-
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matrix interface was damaged due to water absorption, leading to a decrease in strength (Ishai,
1975).

In the production of Polymer Matrix Composites, both open and closed molding methods
can be applied. Hand lay-up, spray-up, bag molding, and filament winding are examples of
open molding techniques. Resin transfer molding, pultrusion, extrusion molding, bulk molding,
sheet molding, injection molding, and centrifugal molding are examples of closed molding
techniques.

Today, glass fiber-reinforced plastics (GFRP), which make up 88-90% of polymer-based
composite materials, are widely used in boats, panels, sports equipment, and automobiles.
Compared to single-phase materials, they can be shaped as desired (Fulmer, 1980).

With advancements in technology, new composites have been developed through changes
in the main matrix and reinforcement types. One such study involves the production of glass
fiber-reinforced plastic (GFRP) materials using pultrusion method. Various glass fiber-
reinforced composite materials are used in many different and important fields such as
machinery, automotive, aerospace, defense, and construction. In our country, which is located
in an earthquake zone, these types of composites are preferred in the construction sector due to
their high strength, corrosion resistance, light weight, and manufacturing (Topgu et al., 2018).

Understanding the mechanical properties and strength of these materials used in the industry
has become increasingly important, and research on the durability of composites under different
environmental ambient has intensified.

1. Studies on Composite Production

The long fibers incorporated into the structure of composites are used either in parallel
alignment or in woven form. In glass fiber-reinforced polymer composites, thermoset and
thermoplastic polymers are used as the main matrix. Thermoset polymers consist of polyester
and epoxies, which are highly rigid and strong. Thermoplastic polymers, on the other hand, are
made from polyamides and PEEK. Composites are used in various fields, particularly in high-
features for engineering applications for instance aerospace, defense, and automotive industries
due to the carbon and aramid fibers found in epoxy matrix composites (Meyer, 1985).

In a study, cracks were observed in a commercial fiber-reinforced plastic (FRP) composite
subjected in the thermal conditions between 50°C and -60°C. However, in particularly
manufactured woven glass-reinforced composite, un-crack formed even after two and more
times for temperatures ranges (Dutta and Hui, 1996).

Materials used in structures are divided into two groups: the first consists of homogeneous
materials, while the second includes composites containing two or more new-generation
materials (Strong, 2000).

A study on the durability of pultruded glass fiber-reinforced polymers (GFRP) with vinyl
ester resin under normal atmospheric conditions of water and moisture showed that after water
infiltration, tests were conducted on the degradation of pultruded GFRP in immersion and
atmospheric conditions at different temperatures. The results indicated a reduction in the weight
of GFRP and the formation of cracks on its surface. Additionally, the bending strength
decreased (Nishizaki and Meiarashi, 2002).

An analysis conducted in an accelerated environmental aging chamber revealed that
materials aged under varying temperatures and frequencies gained stiffness under tensile and
three-point bending loads but exhibited a slight corruption in strength. SEM analysis showed

110



ULUSLARARASI BILIM TEKNOLOJI VE SANAT KONGRESI / INTERNATIONAL SCIENCE TECHNOLOGY AND ART
CONGRESS (ISTAC 2024)
25-27 EKIM 2024/25-27 OCTOBER 2024 SIDE / ANTALYA

the formation of microcracks on the surface of the samples below a critical value (Mouzakis et
al., 2008).

A study conducted on FRP materials in a bridge exposed to freeze-thaw cycles and low
temperatures found that after 10,000 hours of cycles, the strength and stiffness of the glass/vinyl
ester composites were significantly reduced when subjected to only 25% of the stress load (Wu
and Yan, 2011).

2. Increased Interest and Demand for Composites Due to Fiber Reinforcement in
Construction Materials

There has been a growing interest and demand for composites due to the enhancement of
materials used in construction with fiber reinforcement. Physical, chemical, and mechanical
studies have been conducted on composites under various environmental conditions, such as
temperature changes, ultraviolet radiation, and freeze-thaw cycles (Wang et al., 2016; Sousa et
al., 2019).

The length and concentration of the GF reinforcement used in glass fiber-reinforced plastic
(GFRP) composites are important factors. If the fibers are short and at low concentration, the
resulting composites behave similarly to non-reinforced plastics. However, if the fibers are long
and at high concentration, the superiority of the fibers within the composite becomes evident.
Composites are known as engineering composites if the matrix resin has good properties or
advanced composites if the fibers exhibit superior characteristics. It is well known that the
mechanical features of composites improve as the fiber content increases (Wolf, 1982; Saribiyik
etal., 2013).

In a study conducted to determine how the burst pressure of GFRP pipes changes based on
the type of resin and fiber used, resin types (orthophthalic, isophthalic, and vinyl ester) and fiber
types (E-glass and ECR-glass) were tested in pipes produced experimentally. It was found that
burst pressure varied in accordance with the type of resin and fiber. Vinyl ester resin increased
burst pressure by 7%, and ECR-glass fiber by 2% (Kaya et al., 2015).

3. Pultrusion Method for Composite Production

Composites produced using fiber types and methods other than pultrusion are used in
automobiles, aircraft components, and the construction sector as decorative or auxiliary
materials. Since materials produced by methods other than pultrusion do not possess sufficient
tensile, compressive, and shear strength, they are not used as primary elements in construction.
To increase the strength of composites, the pultrusion method, in which materials are pulled
through a mold during production, was developed (Saribiyik, 2007).

4.1 Pultrusion Principle

Pultrusion is generally used in the production of materials containing unidirectional
fibers. Commonly used materials include E-glass rovings, single or multi-strand rovings,
twisted rovings, continuous mats, glass and carbon fiber veils, woven fabrics, stitched or woven
products, or combinations of these (Isik, 2008).

Fibers are pulled from spools, passed through the resin bath, and then through a preform
die where excess resin and air are removed. After the material exits the preform die, its surface
is coated, and the profiles are pulled by caterpillar machines. Finally, the profiles are cut to the
desired length with blades. To increase transverse strength, the profiles are wrapped with
specially manufactured knotted rovings (mats) or woven glass fabrics. Additionally,
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thermoplastic surface veils are used to ensure surface smoothness and reduce atmospheric
effects.

To reduce the cost of composite materials, calcite in sizes of 3-6 microns is used. Clay
is added for corrosion resistance, aluminum hydroxide for flame resistance, and aluminum
trihydrate as a filler for electrical insulation. The resins used in pultrusion are selected based on
their ability to support pulling speeds and reactivity, as well as their low viscosity for proper
dilution. Most of the resins used are polyester, with a few being vinyl. Phenolic resins, which
provide flame retardancy and low smoke emission, are also used in pultrusion (Arikan, 2004;
Saribryik, 2007).

4.2 Tensile Testing of GFRP Profiles Produced by Pultrusion

In the tensile testing of GFRP profiles manufactured by pultrusion, samples cut parallel
to the fiber direction from standard ASTM D3039 profiles have aluminum plates (Imm x 15mm
x 50mm) glued to their ends to prevent damage. To determine transverse properties, box profiles
are cut perpendicular to the fiber direction, with small aluminum plates (Lmm x 9mm x 10mm)
glued to the ends, and compared with standard ASTM D3039 coupons. The data obtained
during the tests are recorded by an electronic data recorder connected to a computer, and
calculations are made accordingly (Gosling & Saribiyik, 2003; Saribiyik, 2007).

The first pultrusion applications began with round bar manufacturing before 1950,
followed by production in different shapes, with a patent granted in 1951. Pultrusion is the
process of producing profiles by combining glass fiber materials with a suitable resin matrix
and pulling them through a heated mold. The method, derived from the words "pull" and
"extrusion,” allows for the production of many parts with appropriate mold designs (Figure 1).

I resin impregnation

shaping and hardening
AN
suppository I p

I cutting blade

reinforcement
preforming

pull system

product

Figure 1. Composite production using the pultrusion technique (https://poliva.com/tr/pultruzyon).

In the study, CTP (Glass Fiber Reinforced Polyester) profiles produced using the
pultrusion method with different fiber volume ratios were subjected to tensile tests. The results
of experiments showed that an increase in the glass fiber content led to an improvement in the
mechanical strength of the composite material (Saribiyik et al., 2009).

Due to the widespread use of glass fiber in industry, the method for producing glass
fiber-reinforced polyester (CTP) profiles is called pultrusion. The properties of products
manufactured by the pultrusion method are provided in Table 1. In this process, glass fiber and
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glass fiber mats are wetted in a resin bath in a specific arrangement and continuously pulled to
produce profiles (Dostal, 1987).

Table 1. Properties of Pultrusion Products (https://poliya.com/tr/pultruzyon)

It varies depending on the shape of the mold used and

Dimensions the capacity of the drawing equipment.
Figure Constant and linear on all edges
Product weight in straw fibers %30-50
Glass fiber types and ratios used Product weight in woven rovings %40-60
Product weight in flat rovings %40-85
Mechanical strength Isotropic in the same direction

In both the world and our country, composite materials produced by the pultrusion
method, which provide higher efficiency and require low maintenance and cost, have become
more preferred, especially in the construction sector. Pultruded products, being lightweight,
requiring no painting or maintenance, and having low labor costs, have started to be used in
place of aluminum, wood, and PVC. On the other hand, especially in wind turbine blades, glass
fiber-reinforced materials are used due to their lightness and resistance to decay and corrosion
(El-Hawary & Abdel-Fattah, 2000).

In construction, steel loses its durability due to corrosion. As a result, there has been an
increasing shift toward alternative materials. Cement-based binders have been strengthened
with polymers to obtain polymer concrete composites (Aggarwal et al., 2007).

In polymer-reinforced concrete, all voids are filled with additional polymer, improving
the quality of concrete and increasing its mechanical properties (Reis, 2006). The CTP materials
produced to increase their strength should be designed to match the mechanical properties
required for the relevant areas (Saribiyik et al., 2007).

In the temperature shock test of glass fiber-reinforced polymer matrix composite
profiles manufactured by the pultrusion method, three-point bending, compression, and tensile
tests were conducted. In the composite materials subjected to temperature shock, the
mechanical performances in the three-point bending and compression tests were higher than
those of the unshocked ones, but in the tensile test, the strength was found to be almost the same
as the materials not subjected to the shock (Leblebicier & Asi, 2022).

With the pultrusion profile drawing method, many profiles, whether fixed or non-fixed,
can be easily produced (Figure 2). CTP's mechanical strength, lightness, corrosion resistance,
low density, low heat conductivity, long-term usability, and ease of processing make these
profiles suitable replacements for many materials in construction (Saribiyik et al., 2007).
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Figure 2. CTP profile samples produced by the pultrusion method
(https://www.strongwell.com/products/

4.3 Pultrusion Method Process

In the commercial pultrusion process, the system consists of fleece and yarn spools,
resin baths, pre-forming tanks, operator-controlled mold temperatures, pulling speed, pulling
form, cutting lengths controlled by a control panel, cutting knives, and a suction system that
automatically collects dust generated during the cutting process (Topgu et al., 2018).
In the pultrusion researches studied by Topgu et al. (2018), using direct winding fibers (WR3-
2400) from a glass fiber company and matrix resin (CE BV8), glass fiber-reinforced (WR3)
woven materials were first immersed in thermoset resin, then shaped and cured in a heated steel
chamber. The resulting products were cut to the desired length with appropriate apparatus. In
the experimental study, CTP aged for 3 years in water was compared with non-aged CTP and
low-carbon steel. The results showed that the elongation ratio of the aged CTP material was
higher than that of the non-aged CTP and steel.

5. Effects of Thermal Shock on Tensile, Bending, and Compression Tests
In a study conducted by Leblebicier and Asi (2022), the mechanical properties of composite U-
profiles manufactured in accordance with standards using the pultrusion method with glass
fiber-reinforced polymer matrix were tested for tensile, compression, and bending properties.
The tensile strength values obtained from samples subjected to thermal shock were found to be
approximately the same as those not subjected to thermal shock. However, the composite
materials exposed to thermal shock exhibited higher strength values in bending and
compression tests compared to those that were not exposed to thermal shock. The thermal test
chambers (Figure 3), tensile-compression device (Figure 4), and three-point bending-
compression test (Figure 5) are shown.
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weksstochng . .

Figure 3. Temperature test chambers https://megadanismanlik.com.tr/urun-1934-sicaklik-test-kabinleri)

I

Figure 4 Tensile-compression device (https://makelektronik.com.tr/d/577/WANCE-ETM 105D-100-kN-10-Ton-
Kapasiteli-Elektromekanik-Universal-Cekme-Basma-Test-Cihaz%C4%B1.html)
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Figure 5. Three-point bending/compression test — GTM powder(https://gtmpowder.com/en/hizmetlerimiz/3-
Nokta-Egilme-Basma-Testi/
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