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CONFERENCE ID

FAREAST 1ST INTERNATIONAL CONFERENCE ON APPLIED
SCIENCES

DATE - PLACE
JULY 2 -6, 2023

HANOI

ORGANIIZATION
ACADEMY GLOBAL CONFERENCES & PUBLISHING

EVALUATION PROCESS
All applications have undergone a double-blind peer review process.

PARTICIPATING COUNTRIES
Turkey — Iran — Azerbaijan - UK — Algeria - Czech Reepublic — Japan — India —
Hungary — Ethiopia — Malaysia — France - Jordan - Ethiopia — Iraq — Italy — Portugal —

PRESENTATION
Oral presentation

PERCENTAGE OF PARTICIPATION
45% From Turkey And 55% Papers From Other Counteries

LANGUAGES
Turkish, English, Russian, Persian, Arabic
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Scientific & Review Committee
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Prof. Dr. Yunir ABDRAHIMOV - Russia
Dog. Dr. Nazilo Abdullazads - Azerbaijan

Dr. Omid AFGHAN - Afghanistan
Prof. Dr. Burcu Semin AKEL - Tiirkiye
Dr. Maha Hamdan ALANAZI - Saudi Arabia
Aynurs Oliyeva - Azerbaijan
Dr. Dzhakipbek Altaevich ALTAYEYV - Kazakhstan
Dog. Dr. Abdulsemet AYDIN — Tiirkiye
Dog. Dr. Mehmet Firat BARAN - Tiirkiye
Dr. Amina Salihi BAYERO - Nigeria
Prof. Dr. Ali BILGILI — Tiirkiye
Prof. Dr. Naile BILGILI - Tiirkiye
Prof. Dr. Basak HANEDAN - Tiirkiye
Dr. Baurcan BOTAKARAEYV - Kazakhstan
Dr. Ahmad Sharif FAKHEER - Jordania
Dog. Dr. Abbas GHAFFARI — Iran
Dr. Giiltekin GURCAY - Tiirkiye
Prof. Dr. Gulzar IBRAGIMOVA - Azerbaijan
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION
July 2 - 6, 2023
HANOI

Join Zoom Meeting

https://us02web.zoom.us/j/88193707664pwd=M09gM 1hyRnE3a3RJOUdkNUpIMOtWdz09

Meeting ID: 881 9370 7664
Passcode: 192102523
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e ZOOM baglantisi i¢in yukarida verilen baglantiyi veya yine yukarida verilen girig bilgilerini kullanabilirsiniz.

e ZOOM oturumuna katilim licretsizdir ve liyelik gerekmemektedir.

o Kisisel Bilgisayar (PC), Tablet veya telefondan baglanabilirsiniz.

Katilimcilar, oturum baglamadan 10 dakika 6nce baglanmalidir.

Bilgisayarinizin mikrofon ve kamerasinin galistigini oturumdan 6nce kontrol ediniz.

Sunumunuz esnasinda, hazirlamis oldugunuz powerpoint sunum dosyasini paylasabilirsiniz.

Katilim belgeleri kongre bittikten 2 (iki) giin SONRA katilimcilara PDF formatinda eposta ile gonderilecektir.

Moderatorler kidem esasina gore belirlenmektedir. Zorunlu degildir. Ancak katilimcilardan birinin yapmasi

gerekmektedir. Moderatoriin oturum diizenini gozetmesi, akademisyen adaylarini yonlendirmesi beklenmektedir.

Oturuma baglanmadan 6nce Oturum ve Salon numaranizi adinizin 6niine agagidaki gibi ekleyiniz. Bu sayede

kongre acgilisinda beklemeden oturumlariniza génderilebileceksiniz. Or. 1 — 5 Ahmet Ahmetoglu

Sunum suresi 10 dakikadir. Bu suirenin agilmamasini moderatorler temin edecektir.

Sunum sonrasi 5 dakikayl gegmeyen soru-cevap, tartisma suresi verilmektedir.

Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

Kameralar, oturum siiresince toplam % 70 oraninda a¢ik olmak zorundadir.

Sunum yapan katilimcinin kamerasi agik olmak zorundadir.

Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katiimciya sertifika verilmesi ve

c¢alismasinin yayinlanmasi s6zkonusu olamaz.

Katilimci, bulundugu oturumda, oturum bitene kadar bulunmak zorundadir.

o Katilimcilarin kendi oturumlari digsindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite siniri nedeniyle, DINLEYICi, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — |

5 Temmuz / July 5, 2023 / 11:00 — 14:00 Time zone in Hanoi

FACE TO FACE SESSION

Salon/Hall | Oturum Bildiri No ve Bashgi / Paper ID and Title Authors
Baskam
Mohd Shahneel Saharudin
FLEXURAL PROPERTIES OF HALLOYSITE NANOTUBES-POLYESTER NANOCOMPOSITES JI'aIChenghV\i’]e'
EXPOSED TO AGGRESSIVE ENVIRONMENT slam Shyha
Fawad Inam
. . - . - Shahrazed Medeghri
THE MANUFACTURING OF METALLURGICAL GRADE SILICON FROM DIATOMACEOUS SILICA | 5aad Hamzaoui
= BY AN INDUCTION FURNACE Mokhtar Zerdali
<
- 8 Roman Knizek
- 3 TWO AND THREE LAYER LAMINATION OF NANOFIBER Denisa Karhankova
< s Ludmila Fridrichova
I 3 EFFECT OF DIFFERENT TYPES OF NANO/MICRO FILLERS ON THE INTERFACIAL SHEAR Mohamed H. Gabr
N PROPERTIES OF POLYAMIDE 6 WiTH DE-SiZED CARBON FiBER Kiyoshi Uzawa
.(c; STRUCTURAL AND ELECTRICAL CHARACTERIZATION OF POLYPYRROLE AND COBALT Sutar Rani Ananda
c ALUMINUM OXIDE NANOCOMPOSITES M. V. Murugendrappa
)
EFFECT OF STITCHING PATTERN ON COMPOSITE TUBULAR STRUCTURES SUBJECTED TO Ali Rabiee
QUASI-STATIC CRUSHING Hessam Ghasemnejad
MATERIAL CONCEPTS AND PROCESSING METHODS FOR ELECTRICAL INSULATION R. Sekula
) . Supriya Gupta
POLYMER MEDIATED INTERACTION BETWEEN GRAFTED NANOSHEETS Paresh Chokshi

Academy Global Conferences & Journals
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — |
Meeting ID: 881 9370 7664

Passcode: 192102523

5 Temmuz / July 5, 2023 / 11:00 — 14:00 Time zone in Hanoi

FACE TO FACE SESSION

Salon/Hall [ Oturum Bildiri No ve Bashgi / Paper ID and Title Authors
Baskam
ORACLE JDE ENTERPRISE ONE ERP IMPLEMENTATION: A CASE STUDY ABHIMANYU PATI
KRISHNA KUMAR VELURI
IMPROVING THE QUALITY OF TRANSPORT MANAGEMENT SERVICES WITH FUZZY CSABA |. HENCZ
SIGNATURES ISTVAN A. HARMATI
BEYOND TAGUCHI’S CONCEPT OF THE QUALITY LOSS FUNCTION ATUL DEV
> PANKAJ JHA
< SURFACE ROUGHNESS ANALYSIS, MODELLING AND PREDICTION IN FUSED DEPOSITION YUSUF S. DAMBATTA
~ @) MODELLING ADDITIVE MANUFACTURING TECHNOLOGY AHMED A. D. SARHAN
<
— =
-l < INTEGRATED DESIGN IN ADDITIVE MANUFACTURING BASED ON DESIGN FOR E. ASADOLLAHI-YAZDI
< 14 MANUFACTURING J. GARDAN
- N P. LAFON
E IDENTIFYING THE BARRIERS BEHIND THE LACK OF SIX SIGMA USE IN LIBYAN OSAMA ELGADI
L MANUFACTURING COMPANIES MARTIN BIRKETT
:):I WAI MING CHEUNG
(99} BINARY PROGRAMMING FOR MANUFACTURING MATERIAL AND MANUFACTURING SALEEM Z. RAMADAN
PROCESS SELECTION USING GENETIC ALGORITHMS
IMPROVING PRODUCTION CAPACITY THROUGH EFFICIENT PPC SYSTEM: LESSON FROM MENGIST HAILEMARIAM
LEATHER MANUFACTURING SILMA YOSEPH
Embodied Carbon Footprint of Existing Malaysian Green Homes FAHANIM ABDUL RASHID
MUHAMMAD AZZAM ISMAIL

Academy Global Conferences & Journals
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlari / Presentation Session — |
Meeting ID: 881 9370 7664 Passcode: 192102523
6 Temmuz / July 6, 2023 /11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon / Hall gg;fa':l Bildiri No ve Bashg: / Paper ID and Title Authors
/ Session Chair
= . ; ~- ; ; Prof. Dr. Abdulvahap BAYDAS
) TEMASSIZ ODEME DAVRANISININ BELIRLENMESINE YONELIK BiR CALISMA Dog, Dr. Murat BAYAT
© {SLETMELERIN SOSYAL MEDYA ARACLARINI KULLANIM AMACININ BELIRLENMESINE |[Prof. Dr. Abdulvahap BAYDAS
© ILISKIN BiR ARASTIRMA Dog. Dr. Murat BAYAT
S ] .
3 KADIN AKADEMISYENLERIN SEYAHATLERE iLISKIN RiSK ALGILARI VE ?{‘,’_‘i Dl:'flzemOQZGUREBL,. PINAR
< DAVRANISLARI UZERINE NIiTEL BiR ARASTIRMA K‘é ée 1sans Lgrencist Busra
(5]
N . .
- — GASTRONOMIK DENEYIMLERIN AKTARIMINDA E-WOM: BALIKESIR iLI 2‘.’.‘]?('3';: S;;ﬁ‘;g%;‘;‘;% L PINAR
> ~ YiYECEK-ICECEK iSLETMELERINE YONELIK BiR INCELEME Kg o £ us
(@) ()]
- 5 POSTMODERN ARTIST YASUMASA MORIMURA A COMPARATIVE ANALYSIS Assoc. Prof. Dr. Gokgen SAHMARAN
g & OF “REPRODUCTIONS” WITH ORIGINALS CAN
o
=) WHY WOULD AN ARTIST WANT TO “’MININE THE MUSEUM’*? Assoc. Prof. Dr. Gokgen SAHMARAN
2 /A READ ON THE EXAMPLE OF THE NEW CONCEPTUALIST FRED WILSON CAN
HAYDAR ALIYEV AND NATIONAL SPIRITUAL MONUMENT OF THE TURKISH WORLD: .
THE EPIC “’KITABI-DEDE GORGUD’” [Assoc. Prof. Dr. Nazile Abdullazade

Academy Global Conferences & Journals
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — |
Meeting ID: 881 9370 7664 Passcode: 192102523

6 Temmuz / July 6, 2023/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon/Hall | Oturum Bildiri No ve Bashgi / Paper ID and Title Authors
Raskan
-« . e Yiiksek Lisans Ogrencisi: Onder GOKGUL
REKREASYON HAKKINDA ONEMLI NOKTALAR VE SPOR ILE ILiSKISI Dr. Mehmet DALKILIC
. . ) . . Yiiksek Lisans Ogrencisi: Aysegiil GOKGUL
SPORUN COCUKLAR UZERINDEKI ETKILERI Dr. Mchmet DALKILIC
- o . Yiiksek Lisans Ogrencisi Murat YILDIZ
o DUNYADA VE TURKIYE’DE FUTBOL TARIHi Dr. Mchmet DALKILIC
N =
> X KIRSAL BOLGEDE EGITIM GOREN ORTAOKUL OGRENCILERININ BEDEN EGITIMI VE SPOR  |Yiiksek Lisans Ogrencisi Yasin ilker OZEL
o) 3:' [DERSINE ILISKIN TUTUMLARININ INCELENMES] Dr. Mehmet DALKILIC
b (a)
< ko] BEDEN EGITIMi SPOR YUKSEKOKULU, MUHENDISLIK VE SAGLIK FAKULTESINDE OGRENIM  |Doktora Ogrencisi Yusuf SAHIN
Vg E GOREN OGRENCILERIN EGITIMDE STRES DUZEYLERININ INCELENMESI Dr. Mehmet DALKILIC
(]
- : . ; Yiiksek Lisans Ogrencisi Ayse ADAMHASAN
= PASSOLIGIN ETKILERI Dr. Mehmet DALKILIC
Prof. Dr. Mahmut Agak
GOALS SCORED WITH SET-PIECES IMPACT ON TEAM SUCCESS Dog. Dr. Serkan Diiz
Ars. Gor. Hakan Biiyiikgelebi
THE RELATIONSHIP BETWEEN PASSING PREFERENCES AND TEAM SUCCESS: THE CASE OF  [006: Dr. Zeki Coskuner
[Prof. Dr. Mahmut Agak
[TURKISH SUPER LEAGUE , L .
Ars. Gor. Hakan Biiyiikgelebi

Academy Global Conferences & Journals
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — |

Meeting ID: 881 9370 7664 Passcode: 192102523
6 Temmuz / July 6, 2023/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon/Hall | Oturum Bildiri No ve Bashgi / Paper ID and Title Authors
Raskam
A GENERAL EVALUATION ON ARTIFICIAL INTELLIGENCE TECHNOLOGIES Ogr. Gor. HACER GUNGORDU
IN HEALTH SERVICES AND THE USE OF THESE TECHNOLOGIES Dog¢. Dr. HAYDAR HOSGOR
Z
g COVID-19 PANDEMISININ SAGLIK PROFESYONELLERINE, SAGLIK Ogr. Gor. HACER GUNGORDU
™M w KURUMLARINA VE TOPLUMA YANSIMALARI Dog. Dr. HAYDAR HOSGOR
< Elanur DASDEMIR
2 <
o I ISOLATION AND IDENTIFICATION OF A POTENT TANNASE PRODUCING MICROORGANISM Meryem DOYMUS
X Hakan OZKAN
— < SO
f,t, ‘é" [THE DISTRIBUTION OF TRIGONELLA IN IRAQ AND ETHNOBOTANY OF SOME SPECIES AMONG [Prof. Dr.HASAN AKAN
o LOCAL PEOPLE SHAHROKH MOJARRADGANDOUKMOLLA
;
(]
. Prof. Dr. BASAK HANEDAN
g TREATMENT CHOICES IN CHOLANGIOHEPATITIS OF CATS AND DOGS Prof Dr. AL BILGILI
INVESTIGATION of THE THERAPEUTIC EFFECT OF PARTHENOLIDE on PACLITAXEL-INDUCED [Emine Toraman
NEUROPATHIC PAIN in RATS Harun BUDAK

Academy Global Conferences & Journals




 CONFERER,
& &&

8
anrsnt

www.akademikangre.org

FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES

1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — |
Meeting ID: 881 9370 7664 Passcode: 192102523

6 Temmuz / July 6, 2023/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon/Hall | Oturum Bildiri No ve Bashgi / Paper ID and Title Authors
Raskan
Predictive Analytics in Smart Grids to Increase Energy Efficiency in Smart Homes Prof. Sameer Jain
Dr. Ogr. Uyesi SERDAR KASAP
(UNIVERSITE YAPILARINDA ERGONOMI KAVRAMININ iINCELENMESI: UC i?:s %;?é%i‘?{g\?ml{
FARKLI UNIVERSITE UZERINDEN iRDELENMESI BATUHAN DOGAN
14
7]
< x Dog. Dr. PARISA GOKER
> =8 YENIDEN ISLEVLENDIRILMIS YAPILARDA KULLANICI PROFILININ PSIKOLOJIK Dgg' Dr. PARISA GOKER
o) < [ACIDAN INCELENMESI VE YEREBATAN SARNICI ORNEGI Aras. Gor. ADIVE BEGUL BULUT
' 2]
< °<‘ THE EFFECT OF NANOFLUID VOLUME CONCENTRATION ON HEAT TRANSFER AND Dr. Fatma OFLAZ,
g o PRESSURE DROP Prof. Dr. Veysel OZCEYHAN,
o
(] Dr. Fatma OFLAZ,
g PERFORMANCE EFFECTS OF NANOFLUID USE IN HEAT PIPE SOLAR COLLECTORS Prof. Dr. Veysel OZCEYHAN,
= AHMET RUSTU FOUNTAIN FROM THE PERSPECTIVE OF RESTATUSION AND
RECONSTRUCTION: REPAIRING THE ARCHITECTURAL HERITAGE AND CARRYING IT TO THE |Dr. Ogr. Uyesi, Mustafa YEGIN
FUTURE
INDUSTRIAL HERITAGE AND WORKERS’ HOUSING IN DIVRIGi: THE CASE OF IRON AND Dr. 51, Uvesi. Mustafa YEGIN
STEEL ENTERPRISES - DEr Lyest, Mustata
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — I
Meeting ID: 881 9370 7664 Passcode: 192102523

6 Temmuz / July 6, 2023 /11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon/ Hall g;‘;{:;r:l Bildiri No ve Baslig1 / Paper ID and Title Authors
BEHAVIORAL ANALYSIS OF TEAM MEMBERS IN VIRTUAL ORGANIZATION BASED ON TRUST |Indiramma M.,
DIMENSION AND LEARNING K. R. Anandakumar
IMPROVED AUTOMATED CLASSIFICATION OF ALCOHOLICS AND NON-ALCOHOLICS Ramaswamy Palaniappan
RHETORICAL COMMUNICATION IN THE COGSCI DISCOURSE COMMUNITY: THE COGNITIVE  [Lucia Abbamonte
NEUROSCIENCES (2004) IN THE CONTEXT OF SCIENTIFIC DISSEMINATION Olimpia Matarazzo
(7o) o O. Matarazzo,
< MORAL REASONING AND BEHAVIOUR IN ADULTHOOD L. Abbamonte,
2 2] G. Nigro
o T '
— I A COGNITIVE MODEL FOR FREQUENCY SIGNAL CLASSIFICATION Rui Antunes,
< < Fernando V. Coito
m - —
% PROBABILITY AND INSTRUCTION EFFECTS IN SYLLOGISTIC CONDITIONAL REASONING Olimpia Matarazzo
o lvana Baldassarre
@
AN INVESTIGATION INTO KANJI CHARACTER DISCRIMINATION PROCESS FROM EEG SIGNALS ([Hiroshi Abe,
Minoru Nakayama
REFORM-ORIENTED TEACHING OF INTRODUCTORY STATISTICS IN THE HEALTH, SOCIAL AND |[Rossi A. Hassad
BEHAVIORAL SCIENCES — HISTORICAL CONTEXT AND RATIONALE
EXPLORATIONS IN THE ROLE OF EMOTION IN MORAL JUDGMENT Arthur Yan

Academy Global Conferences & Journals
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES

FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — |
Meeting ID: 881 9370 7664 Passcode: 192102523

6 Temmuz / July 6, 2023 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon / Hall CB);L;LL;?L Bildiri No ve Baslig1 / Paper ID and Title Authors
A COMPUTATIONAL MODEL OF MINIMAL CONSCIOUSNESS FUNCTIONS Nabila Charkaoui
EXPLORING LIFE MEANINGFULNESS AND ITS PSYCHOSOCIAL CORRELATES AMONG Fouzia Alsabah Shaikh,
RECOVERING SUBSTANCE USERS — AN INDIAN PERSPECTIVE Anjali Ghosh
DEVELOPMENT OF ORGANIZATIONAL JUSTICE IN INCENTIVE ALLOCATION OF THE THAI Kalayanee Koonmee
(o] g PUBLIC SECTOR
2 8 AUTOBIOGRAPHICAL MEMORY AND FLEXIBLE REMEMBERING: GENDER DIFFERENCES A. Aizpurua,
(@) < W. Koutstaal
- o
< © CULTURAL ANXIETY AND ITS IMPACT ON STUDENTS- LIFE: A CASE STUDY OF INTERNATIONAL [Nadeem Akhtar
g % STUDENTS IN WUHAN UNIVERSITY Shan Bo
% TREATMENT OR RE-VICTIMIZING THE VICTIMS Juliana Panova
s
THE STORY OF MERGERS AND ACQUISITIONS: USING NARRATIVE THEORY TO UNDERSTAND Philip T. Roundy
THE UNCERTAINTY OF ORGANIZATIONAL CHANGE
A NEW MEASURE OF HERDING BEHAVIOR: DERIVATION AND IMPLICATIONS Amina Amirat
Abdelfettah Bouri
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FAREAST
1st INTERNATIONAL CONFERENCE ON SOCIAL SCIENCES
1st INTERNATIONAL CONFERENCE ON APPLIED SCIENCES
FAREAST INTERNATIONAL GROUP EXHIBITION

Bildiri Sunumlar: / Presentation Session — I
Meeting ID: 881 9370 7664 Passcode: 192102523

6 Temmuz / July 6, 2023/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon / Hall Oturum e v .
e Bildiri No ve Bagligi / Paper ID and Title Authors
ANALYSIS OF DRIVING CONDITIONS AND PREFERRED MEDIA ON DIVERSION Yoon-Hyuk Choi
AN ANALYTICAL STUDY ON THE POLITICS OF DEFECTION IN INDIA Diya Sarkar,
Prafulla C. Mishra
POSITION OF THE CONSTITUTIONAL COURT OF THE RUSSIAN FEDERATION ON THE
MATTER OF RESTRICTING CONSTITUTIONAL RIGHTS OF CITIZENS CONCERNING BANKING |A. V. Shashkova
SECRECY
o RECOGNITION AND PROTECTION OF INDIGENOUS SOCIETY IN INDONESIA Triyanto,
M~ = Rima Vien Permata Hartanto
2 8
O % NEED OF NATIONAL SPACE LEGISLATION FOR SPACE FARING NATIONS Muhammad Naveed
- S Yang Caixia
u<, 8 HUMAN RIGHTS IN ARMED CONFLICTS AND CONSTITUTIONAL LAW Antonios Maniatis
5
= FORENSIC MEDICAL CAPACITIES OF RESEARCH OF SALIVA STAINS ON PHYSICAL EVIDENCE [Saule Mussabekova
< AFTER WASHING
TOWARDS A PROOF ACCEPTANCE BY OVERCOMING CHALLENGES IN COLLECTING DIGITAL |[Lilian Noronha Nassif
EVIDENCE
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FLEXURAL PROPERTIES OF HALLOYSITE NANOTUBES- POLYESTER
NANOCOMPOSITES EXPOSED TO AGGRESSIVE ENVIRONMENT

!Mohd Shahneel Saharudin, *Jiacheng Wei, 2Islam Shyha, ?Fawad Inam

INorthumbria University, UK
2Department of Mechanical and Construction, Faculty of Engineering and Environment,
Northumbria University, UK

Abstract

This study aimed to investigate the effect of aggressive environment on the flexural properties
of halloysite nanotubes-polyester nanocomposites. Results showed that the addition of
halloysite nanotubes into polyester matrix was found to improve flexural properties of the
nanocomposites in dry condition and after water-methanol exposure. Significant increase in
surface roughness was also observed and measured by Alicona Infinite Focus optical
microscope.

Keywords—Halloysite nanotubes, polymer degradation, flexural properties, surface roughness
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THE MANUFACTURING OF METALLURGICAL GRADE SILICON FROM
DIATOMACEQUS SILICA BY AN INDUCTION FURNACE

Shahrazed Medeghri, Saad Hamzaoui, Mokhtar Zerdali
Unicversity of sciernce and technology of Oran , Algeria
Abstract:

The metallurgical grade silicon (MG-Si) is obtained from the reduction of silica (SiO.) in an
induction furnace or an electric arc furnace. Impurities inherent in reduction process also
depend on the quality of the raw material used. Among the applications of the silicon, it is used
as a substrate for the photovoltaic conversion of solar energy and this conversion is wider as
the purity of the substrate is important. Research is being done where the purpose is looking for
new methods of manufacturing and purification of silicon, as well as new materials that can be
used as substrates for the photovoltaic conversion of light energy. In this research, the technique
of production of silicon in an induction furnace, using a high vacuum for fusion. Diatomaceous
Silica (Si0O2) used is 99 mass% initial purities, the carbon used is 6N of purity and the particle
size of 63um as starting materials. The final achieved purity of the material was above 50% by
mass. These results demonstrate that this method is a technically reliable, and allows obtaining
a better return on the amount 50% of silicon.

Keywords : Induction - Amorphus Silica - Carbopn microstructure — Silicon.
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TWO AND THREE LAYER LAMINATION OF NANOFIBER

Roman Knizek, Denisa Karhankova, Ludmila Fridrichova
Technical University oif Liberec- Czech Reepublic.
Abstract:

For their exceptional properties nanofibers, respectively, nanofiber layers are achieving an
increasingly wider range of uses. Nowadays nanofibers are used mainly in the field of air
filtration where they are removing submicron particles, bacteria, and viruses. Their efficiency
is not changed in time, and the power consumption is much lower than that of electrically
charged filters. Nanofibers are primarily used for converting and storage of energy in both air
and liquid filtration, in food and packaging, protecting the environment, but also in health care
which is made possible by their newly discovered properties. However, a major problem of the
nanofiber layer is practically zero abrasion resistance; it is, therefore, necessary to laminate the
nanofiber layer with another suitable material. Unfortunately, lamination of nanofiber layers is
a major problem since the nanofiber layer contains small pores through which it is very difficult
for adhesion to pass through. Therefore, there is still only a small percentage of products with
these unique fibers 5.

Keywords :nanofiber Layer — nanomebrane — Lamination — Electrospininig
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EFFECT OF DIFFERENT TYPES OF NANO/MICRO FILLERS ON THE
INTERFACIAL SHEAR PROPERTIES OF POLYAMIDE 6 WITH DE-SIZED
CARBON FIBER

Mohamed H. Gabr, Kiyoshi Uzawa

Kanazawa Institute of Technology, Japan AND Faculty of Industrial Education, Sohag
University, Egypt
ICC, Kanazawa Institute of Technology, Japan

Abstract:

The current study aims to investigate the effect of fillers with different geometries and sizes on
the interfacial shear properties of PA6 composites with de-sized carbon fiber. The fillers which
have been investigated are namely; nano-layer silicates (nanoclay), sub-micro aluminum
titanium (ALTI) particles, and multiwall carbon nanotube (MWCNT). By means of X-ray
photoelectron spectroscopy (XPS), epoxide group which defined as a sizing agent, has been
removed. Sizing removal can reduce the acid parameter of carbon fibers surface promoting
bonding strength at the fiber/matrix interface which is a desirable property for the carbon fiber
composites. Microdroplet test showed that the interfacial shear strength (IFSS) has been
enhanced with the addition of 10wt% ALTi by about 23% comparing with neat PA6. However,
with including other types of fillers into PAG, the results did not show enhancement of IFSS.

Keywords—Sub-micro-filler, nano-composites, interfacial shear strength, polyamide.
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STRUCTURAL AND ELECTRICAL CHARACTERIZATION OF POLYPYRROLE
AND COBALT ALUMINUM OXIDE NANOCOMPOSITES

Sutar Rani Ananda, M. V. Murugendrappa

BMS college of Engineering — India,

Abstract:

To investigate electrical properties of conducting polypyrrole (PPy) and cobalt aluminum oxide
(CAO) nanocomposites, impedance analyzer in frequency range of 100 Hz to 5 MHz is used.
In this work, PPy/CAO nanocomposites were synthesized by chemical oxidation
polymerization method in different weight percent of CAO in PPy. The dielectric properties
and AC conductivity studies were carried out for different nanocomposites in temperature range
of room temperature to 180 °C. With the increase in frequency, the dielectric constant for all
the nanocomposites was observed to decrease. AC conductivity of PPy was improved by
addition of CAO nanopowder.

Keywords :polypyrrole — Dielectric Constant — Dielectric lose — AC conductivity.
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POLYMER MEDIATED INTERACTION BETWEEN GRAFTED NANOSHEETS

Supriya Gupta, Paresh Chokshi

Supriya Gupta and Paresh Chokshi are with the Indian Institute of
Technology, Hauz-Khas, India

Abstract:

Polymer-particle interactions can be effectively utilized to produce composites that possess
physicochemical properties superior to that of neat polymer. The incorporation of fillers with
dimensions comparable to polymer chain size produces composites with extra-ordinary
properties owing to very high surface to volume ratio. The dispersion of nanoparticles is
achieved by inducing steric repulsion realized by grafting particles with polymeric chains. A
comprehensive understanding of the interparticle interaction between these functionalized
nanoparticles plays an important role in the synthesis of a stable polymer nanocomposite. With
the focus on incorporation of clay sheets in a polymer matrix, we theoretically construct the
polymer mediated interparticle potential for two nanosheets grafted with polymeric chains. The
self-consistent field theory (SCFT) is employed to obtain the inhomogeneous composition field
under equilibrium. Unlike the continuum models, SCFT is built from the microscopic
description taking in to account the molecular interactions contributed by both intra- and inter-
chain potentials. We present the results of SCFT calculations of the interaction potential curve
for two grafted nanosheets immersed in the matrix of polymeric chains of dissimilar chemistry
to that of the grafted chains. The interaction potential is repulsive at short separation and shows
depletion attraction for moderate separations induced by high grafting density. It is found that
the strength of attraction well can be tuned by altering the compatibility between the grafted
and the mobile chains. Further, we construct the interaction potential between two nanosheets
grafted with diblock copolymers with one of the blocks being chemically identical to the free
polymeric chains. The interplay between the enthalpic interaction between the dissimilar
species and the entropy of the free chains gives rise to a rich behavior in interaction potential
curve obtained for two separate cases of free chains being chemically similar to either the
grafted block or the free block of the grafted diblock chains.

Keywords—Clay nanosheets, polymer brush, polymer nanocomposites, self-consistent field
theory
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ORACLE JDE ENTERPRISE ONE ERP IMPLEMENTATION: A CASE STUDY

Abhimanyu Pati, Krishna Kumar Veluri
Balaji Institute of Telecom and Management, India
Abstract:

The paper intends to bring out a real life experience encountered during actual implementation
of a large scale Tier-1 Enterprise Resource Planning (ERP) system in a multi-location, discrete
manufacturing organization in India, involved in manufacturing of auto components and
aggregates. The business complexities, prior to the implementation of ERP, include multi-
product with hierarchical product structures, geographically distributed multiple plant locations
with disparate business practices, lack of inter-plant broadband connectivity, existence of
disparate legacy applications for different business functions, and non-standardized
codifications of products, machines, employees, and accounts apart from others. On the other
hand, the manufacturing environment consisted of processes like Assemble-to-Order (ATO),
Make-to-Stock (MTS), and Engineer-to-Order (ETO) with a mix of discrete and process
operations. The paper has highlighted various business plan areas and concerns, prior to the
implementation, with specific focus on strategic issues and objectives. Subsequently, it has
dealt with the complete process of ERP implementation, starting from strategic planning,
project planning, resource mobilization, and finally, the program execution. The step-by-step
process provides a very good learning opportunity about the implementation methodology. At
the end, various organizational challenges and lessons emerged, which will act as guidelines
and checklist for organizations to successfully align and implement ERP and achieve their
business objectives.

Keywords: ERP, ATO, MTS, ETO, discrete manufacturing, strategic planning.
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IMPROVING THE QUALITY OF TRANSPORT MANAGEMENT SERVICES WITH
FUZZY SIGNATURES

Csaba I. Hencz, Istvan A. Harmati
Department of Logistics and Forwarding, Széchenyi Istvan University, Hungary

Department of Mathematics and Computational Sciences, Széchenyi Istvan University,
Hungary

Abstract:

Nowadays the significance of road transport is gradually increasing. All transport companies
are working in the same external environment where the speed of transport is defined by traffic
rules. The main objective is to accelerate the speed of service and it is only dependent on the
individual abilities of the managing members. These operational control units make decisions
quickly (in a typically experiential and/or intuitive way). For this reason, support for these
decisions is an important task. Our goal is to create a decision support model based on fuzzy
signatures that can assist the work of operational management automatically. If the model sets
parameters properly, the management of transport could be more economical and efficient.

Keywords: Freight transport, decision support, information handling, fuzzy methods.
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BEYOND TAGUCHI’S CONCEPT OF THE QUALITY LOSS FUNCTION

Atul Dev, Pankaj Jha

Defence Research and Development Organisation (DRDO), India
Graphic Era University, India. And At present he is on deputation at
Department of Statistics, College of Computing and Informatics, Haramaya
University, Harar, Ethiopia

Abstract:

Dr. Genichi Taguchi looked at quality in a broader term and gave an excellent definition of
quality in terms of loss to society. However the scope of this definition is limited to the losses
imparted by a poor quality product to the customer only and are considered during the useful
life of the product and further in a certain situation this loss can even be zero. In this paper, it
has been proposed that the scope of quality of a product shall be further enhanced by
considering the losses imparted by a poor quality product to society at large, due to associated
environmental and safety related factors, over the complete life cycle of the product. Moreover,
though these losses can be further minimized with the use of techno-safety interventions, the
net losses to society however can never be made zero. This paper proposes an entirely new
approach towards defining product quality and is based on Taguchi’s definition of quality.

Keywords: Existing concept, goal post philosophy, life cycle, proposed concept, quality loss
function.
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SURFACE ROUGHNESS ANALYSIS, MODELLING AND PREDICTION IN FUSED
DEPOSITION MODELLING ADDITIVE MANUFACTURING TECHNOLOGY

Yusuf S. Dambatta, Ahmed A. D. Sarhan
University of Malaya . Malaysia

Assoc Prof. at University of Malaya . Malaysia

Abstract:

Fused deposition modelling (FDM) is one of the most prominent rapid prototyping (RP)
technologies which is being used to efficiently fabricate CAD 3D geometric models. However,
the process is coupled with many drawbacks, of which the surface quality of the manufactured
RP parts is among. Hence, studies relating to improving the surface roughness have been a key
issue in the field of RP research. In this work, a technique of modelling the surface roughness
in FDM is presented. Using experimentally measured surface roughness response of the FDM
parts, an ANFIS prediction model was developed to obtain the surface roughness in the FDM
parts using the main critical process parameters that affects the surface quality. The ANFIS
model was validated and compared with experimental test results.

Keywords: Surface roughness, fused deposition modelling, adaptive neuro fuzzy inference
system, ANFIS, orientation.
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INTEGRATED DESIGN IN ADDITIVE MANUFACTURING BASED ON DESIGN
FOR MANUFACTURING

E. Asadollahi-Yazdi, J. Gardan, P. Lafon
University of Technology of Troyes, France
University of Technology of Troyes, France
Laboratory of LASMIS, University of Technology of Troyes, France

Abstract:

Nowadays, manufactures are encountered with production of different version of products due
to quality, cost and time constraints. On the other hand, Additive Manufacturing (AM) as a
production method based on CAD model disrupts the design and manufacturing cycle with new
parameters. To consider these issues, the researchers utilized Design For Manufacturing (DFM)
approach for AM but until now there is no integrated approach for design and manufacturing
of product through the AM. So, this paper aims to provide a general methodology for managing
the different production issues, as well as, support the interoperability with AM process and
different Product Life Cycle Management tools. The problem is that the models of System
Engineering which is used for managing complex systems cannot support the product evolution
and its impact on the product life cycle. Therefore, it seems necessary to provide a general
methodology for managing the product’s diversities which is created by using AM. This
methodology must consider manufacture and assembly during product design as early as
possible in the design stage. The latest approach of DFM, as a methodology to analyze the
system comprehensively, integrates manufacturing constraints in the numerical model in
upstream. So, DFM for AM is used to import the characteristics of AM into the design and
manufacturing process of a hybrid product to manage the criteria coming from AM. Also, the
research presents an integrated design method in order to take into account the knowledge of
layers manufacturing technologies. For this purpose, the interface model based on the skin and
skeleton concepts is provided, the usage and manufacturing skins are used to show the
functional surface of the product. Also, the material flow and link between the skins are
demonstrated by usage and manufacturing skeletons. Therefore, this integrated approach is a
helpful methodology for designer and manufacturer in different decisions like material and
process selection as well as, evaluation of product manufacturability.

Keywords: Additive manufacturing, 3D printing, design for manufacturing, integrated design,
interoperability.
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BINARY PROGRAMMING FOR MANUFACTURING MATERIAL AND
MANUFACTURING PROCESS SELECTION USING GENETIC ALGORITHMS

Saleem Z. Ramadan

Department of Mechanical and Industrial
Engineering, Applied Science Private University, Jordan

Abstract:

The material selection problem is concerned with the determination of the right material for a
certain product to optimize certain performance indices in that product such as mass, energy
density, and power-to-weight ratio. This paper is concerned about optimizing the selection of
the manufacturing process along with the material used in the product under performance
indices and availability constraints. In this paper, the material selection problem is formulated
using binary programming and solved by genetic algorithm. The objective function of the model
is to minimize the total manufacturing cost under performance indices and material and
manufacturing process availability constraints.
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IMPROVING PRODUCTION CAPACITY THROUGH EFFICIENT PPC SYSTEM:
LESSON FROM LEATHER MANUFACTURING

Mengist Hailemariam, Silma Yoseph

School of Mechanical and Industrial Engineering, Addis Ababa Institute of Technology,
Addis Ababa University, Ethiopia
Kombolcha Polytechnic College, Kombolcha, Ethiopia

Abstract:

A well designed and executed Production Planning and Control (PPC) system is one of the key
levers for superior performance in the current manufacturing set-up. Hence, measuring the PPC
system performance has become a necessity for long term success. The present study examined
PPC related issues which impact the production capacity and productivity of leather companies
with special focus on Kombolcha Tannery Share Company (KTSC), Ethiopia. Physical
observation, interview, and questionnaire were used to generate necessary information from the
respondents and reach valid conclusions. Company annual reports were referred and analyzed
to triangulate primary data. Consequently, the study revealed that KTSC runs below its capacity
due to its inefficient PPC system being in use for which the root causes were identified. The
study thereby conceptualizes a PPC system improvement framework comprising three pillars
viz., management culture, internal capability and performance measurement together with key
considerations in each case. The study findings enable the company to recognize the importance
of efficient PPC system as a source of competitive advantage. It also aid managers in evaluating
various PPC execution schemes to enhance productivity.

Keywords: Ethiopia, Leather manufacturing, Production planning and control, PPC
improvement framework.
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EMBODIED CARBON FOOTPRINT OF EXISTING MALAYSIAN GREEN HOMES

Fahanim Abdul Rashid, Muhammad Azzam Ismail
Department of Civil Engineering, Politeknik Merlimau, Malaysia

Faculty of Built Environment, University of Malaya, Malaysia

Abstract:

Part and parcel of building green homes (GHs) with favorable thermal comfort (TC) is to design
and build with reduced carbon footprint (CF) from embodied energy in the building envelope
and reduced operational CF overall. Together, the environmental impact of GHs can be reduced
significantly. Nevertheless, there is still a need to identify the base CF value for Malaysian GHs
and this can be done by assessing existing ones which can then be compared to conventional
and vernacular houses which are built differently with different building materials. This paper
underlines the research design and introduces the case studies. For now, the operational CF of
the case studies is beyond the scope of this study. Findings from this research could identify the
best building material and construction technique combination to build GHs depending on the
available skills, financial constraints and the condition of the immediate environment.

Keywords: Embodied carbon footprint, Malaysian green homes.

CONFERENCE BOOK Academy Global Publishing House 14



https://publications.waset.org/search?q=Fahanim%20Abdul%20Rashid
https://publications.waset.org/search?q=Muhammad%20Azzam%20Ismail
https://publications.waset.org/search?q=Embodied%20carbon%20footprint
https://publications.waset.org/search?q=Malaysian%20green%20homes.

)\ UYGUY,
R ,%@
2
g

SAGLIK HiZMETLERINDE YAPAY ZEKA TEKNOLOJILERI VE BU
TEKNOLOJILERIN KULLANIMINA DAIR GENEL BiR DEGERLENDIiRME

A GENERAL EVALUATION ON ARTIFICIAL INTELLIGENCE TECHNOLOGIES
IN HEALTH SERVICES AND THE USE OF THESE TECHNOLOGIES

Ogr. Gor. HACER GUNGORDU?, Do¢. Dr. HAYDAR HOSGOR?
1 Usak Universitesi, SHMYO, -0000-0003-3978-9259
2 Usak Universitesi, SMYO, -0000-0002-1174-1184

OZET
Saglik hizmetleri sektorii, insanlarin saglik sorunlarini ¢6zmek, hastaliklar1 tedavi etmek ve

saglikli bir yasam siirdiirmek i¢in gerekli olan hizmetlerin saglandigi énemli bir sektordiir.
Diger sektorlerde oldugu gibi saglik hizmetleri alaninda da isleri kolaylagtirmak ve
hizlandirmak i¢in yapay zeka teknolojilerinden faydalanilmaktadir. Bu baglamda YZ, diinya
capinda endiistrilerde devrim yaratmaya devam eden ¢igir agici nitelikte bir teknolojidir. YZ
teknolojileri, tedavi siirecinde de énemli bir rol oynamaktadir. Ornegin; cerrahi robotlar, hassas
ve karmasik ameliyatlar1 gerceklestirmede cerrahlara yardimci olmaktadir. YZ destekli ilag
arastirmalari, daha etkili ilaglar kesfedilmesine katki saglamaktadir. YZ teknolojileri saglik
hizmetlerinde verimliligi artirmak ic¢in kullanilmaktadir. Biiylik veri analitigi sayesinde
hastalarin saglik kayitlar1 ve tibbi alan yazin taranarak, bireye ozgii tedavi planlar
olusturulabilmektedir. Ayrica hasta takibi ve saglik izleme sistemleri, hastalarin saglik
durumunu siirekli olarak izleyerek erken uyarilar verebilmekte ve bdylece acil durumlarin
Oniine gegilebilmektedir. Ancak, YZ teknolojilerinin kullanim1 bazi zorluklar1 da beraberinde
getirebilmektedir. Ozellikle veri gizliligi ve etik sorunlar gibi konular bunlarin basinda
gelmektedir. Ayrica, yapay zeka teknolojilerinin tam olarak giivenilir olup olmadigina dair
endiseler de bulunmaktadir. Sonu¢ olarak, YZ teknolojileri saglik hizmetlerinde 6nemli bir
potansiyele sahiptir. Bu teknolojiler; teshis, tedavi ve bakim siireglerinde biiyiik faydalar
saglayabilir. Ancak, kullanimiyla ilgili dikkat edilmesi gereken baz1 zorluklar da
bulunmaktadir. Yapay zeka teknolojileri, gelecekte saglik hizmetlerinin kalitesini artirma
potansiyeline sahip dnemli bir alan olarak goriilmektedir. Tiim bu YZ temelli gelismis saglik
teknolojilerinin, insanlik yararina kullanilmasi biiylik 6nem arz etmektedir.

Anahtar Kelimeler: Teknoloji, Yapay zeka, Yapay zeka teknolojileri, Saglik, Saglik sektorii
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ABSTRACT

The health services sector is an important sector where services are provided to solve people's
health problems, treat diseases and lead a healthy life. As in other sectors, artificial intelligence
technologies are used to facilitate and accelerate work in the field of health services. In this
context, Al is a groundbreaking technology that continues to revolutionize industries around
the world. Al technologies also play an important role in the treatment process. For example
surgical robots assist surgeons in performing delicate and complex surgeries. Al-assisted drug
research contributes to the discovery of more effective drugs. Al technologies are used to
increase efficiency in health services. Thanks to big data analytics, individual treatment plans
can be created by scanning patients' health records and medical field literature. In addition,
patient follow-up and health monitoring systems can continuously monitor the health status of
patients and give early warnings, thus preventing emergencies. However, the use of Al
technologies can bring some difficulties. In particular, issues such as data privacy and ethical
issues are at the forefront of these. There are also concerns about whether Al technologies are
fully reliable. In conclusion, Al technologies have significant potential in healthcare. These
technologies are can provide great benefits in diagnosis, treatment and care processes.
However, there are some difficulties with its use that should be noted. Artificial intelligence
technologies are seen as an important field with the potential to improve the quality of health
services in the future. It is of great importance that all these Al-based advanced health

technologies are used for the benefit of humanity.

Keywords: Technology, Artificial intelligence, Artificial intelligence technologies, Health,

Health sector

1. GIRIS

Saglik hizmetleri sektorii, insanlarin saglik sorunlarini ¢ézmek, hastaliklar1 tedavi etmek ve
saglikli bir yasam siirdiirmek i¢in gerekli olan hizmetlerin saglandig1 énemli bir sektordiir. Bu
sektor; hastaneler, klinikler, saglik merkezleri, laboratuvarlar, eczaneler, saglik sigortasi
sirketleri ve diger saglik kuruluglar1 gibi cesitli saglik bakim orgiitlerini igerir. Ayn1 zamanda
hekimleri, hemsireleri, ebeleri, eczacilari, fizyoterapistleri ve diger tiim saglik profesyonellerini

blinyesinde barindirarak saglik hizmetlerinin sunumu ve yonetimi agisindan kritik bir rol oynar.

1.1.Tiirkiye’de Saghk Hizmetleri Sektorii
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Saglik hizmetleri sektorii; ekonomik, sosyal ve insan saglii agisindan biiyiik bir éneme
sahiptir. Insanlarin yasam kalitesini artirmak, hastaliklar1 6nlemek ve tedavi etmek igin yapilan
caligmalar, toplumun genel refahini iyilestirmektedir. Saglik hizmetleri sektorii ayn1 zamanda
biiylik bir istihdam kaynagidir ve birgok farkli disiplinde ¢alisan insanlar1 bir araya getirir.
Sektordeki gelismeler, tip bilimine ve saglik teknolojilerine yapilan yatirimlarla birlikte,
gelecekte daha etkili ve siirdiiriilebilir saglik hizmetleri sunma potansiyelini de beraberinde
getirmektedir.

Bu sektoriin temel amaci; bireylerin ve toplumun sagligin1 korumak, hastaliklar1 6nlemek ve
tedavi etmektir. Saglik hizmetleri sektorii, saglik hizmetlerinin erisilebilirligi, kalitesi ve
etkinligi konusunda biiyilik bir 6neme sahiptir. Hastalarin ihtiyaglarina cevap verebilmek i¢in
saglik hizmetlerinin planlanmasi, sunumu ve degerlendirilmesi siirekli olarak gelistirilmektedir.
Teknolojinin ilerlemesiyle birlikte dijital saglik hizmetleri, tele-tip ve uzaktan saglik hizmetleri
gibi yapay zeka temelli yenilik¢i yaklagimlar da sektoriin biliylimesine ve doniisiimiine katkida
bulunmaktadir.

Tiirkiye'de saglik sektorii, gelismis altyapisi ve gesitli saglik hizmeti sunan kuruluslariyla
onemli bir sektordiir. Ayn1 zamanda Tiirkiye, nitelikli saglik profesyonelleriyle donatilmis bir
saglik giicline sahiptir ve bu alanda yetenekli doktorlar, hemsireler ve diger saglik personeli
yetistirilmektedir. Ulkemizde birgok kamu ve 06zel hastane, poliklinik, saglik merkezi,
laboratuvar ve saglik sigortasi sirketi bulunmaktadir. Ayrica, saglik turizmi agisindan da 6nemli
bir potansiyele sahip olan Tiirkiye, yliksek kalitede ve uygun maliyetli saglik hizmetleri sunarak
yabanci hastalarin ilgisini cekmektedir. Saglik sektorti, bakanligin saglik politikalar1 ve saglik
hizmetlerine yapilan yatirimlarla siirekli olarak gelistirilmekte ve daha kapsayici ve erisilebilir
saglik hizmetlerinin sunulmasina odaklanmaktadir.

Tiirkiye'de saglik hizmetlerine erisilebilirlik ve kapsayicilik 6nemli bir konudur. Saglik
Bakanlig1 tarafindan yiiriitilen Saglikta Donilisim Programi ile saglik hizmetlerinin
tyilestirilmesi ve genis Kkitlelere sunulmasi hedeflenmektedir. Bu ¢ercevede, altyapr ve
teknolojik gelismelerin saglanmasi, saglik personelinin yetistirilmesi ve dagiliminin
dengelenmesi gibi adimlar atilmaktadir.

2. TEKNOLOJi VE YAPAY ZEKA iLiSKIiSi

Teknoloji, bilimsel bilginin pratik uygulamalariyla elde edilen araglar, sistemler ve yontemlerin
biitiiniidiir. Insanlarm hayatim kolaylastirmak, sorunlar1 ¢dzmek ve yeni firsatlar yaratmak igin

kullanilan teknoloji, bilimsel ilerlemelerin sonucunda ortaya c¢ikmakta ve siirekli olarak
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gelisimini siirdiirmektedir [1]. Boylece teknoloji; insanlarin iletisim, ulasim, saglik, egitim,
sanayi ve diger bir¢ok sektorde onemli ilerlemeler kaydetmelerinin 6niinii agmaktadir.
Teknolojinin hizli ilerlemesi, hayatimizi kokten degistiren ve yeni firsatlar sunan birgok
yeniligi beraberinde getirmistir. internet, akilli telefonlar, yapay zeka (YZ), bulut bilisim,
otomasyon ve robotik gibi teknolojik gelismeler insanlarin bilgiye daha hizli erismesini,
iletisimde kolaylik saglamasini ve is siireglerinin verimli hale gelmesini saglamistir. Ote yandan
teknolojinin etkisi sadece bireysel diizeyde degil, toplumsal ve hatta kiiresel diizeyde ele
alinmay1 bir noktada zorunlu kilmaktadir [2].

Teknoloji ve YZ arasindaki iliski giderek daha da giiglenmektedir. Teknoloji, YZ'nin gelisimi
icin 6nemli bir zemin saglamakta ve YZ, teknolojik yeniliklere ivme kazandirarak ilerlemesini
hizlandirmaktadir. Teknolojinin bir alt alani olarak kabul edilen YZ; bilgisayar bilimleri,
algoritma gelistirme ve veri analizi gibi teknolojik disiplinlerle i¢ ice ge¢cmistir [3].

Teknoloji, YZ'ye gii¢ ve olanaklar sunmaktadir. ileri bilisim altyapisi, biiyiik veri depolama ve
isleme yetenekleri, hizli hesaplama giicii ve gelismis veri iletisim aglar1 gibi teknolojik
bilesenler, YZ uygulamalarmin gelismesini desteklemektedir. Ornegin, derin &grenme
algoritmalarinin basarisinda teknolojideki gelismelerin ve yiiksek performansh grafik
islemciler gibi araglarin biiyiik rol oynadigi bilinmektedir [4].

Benzer sekilde, YZ de teknoloji alanina biiyiik etkiler yapmaktadir. YZ, otomasyon, robotik,
yapay zeka tabanl sistemler ve akilli cihazlar gibi teknolojik uygulamalarin gelistirilmesinde
onemli bir rol oynamaktadir. Ornegin akilli ev sistemleri, otonom araglar, sanal asistanlar ve
saglik alaninda kullanilan yapay zeka tabanli tibbi cihazlar gibi bir¢ok teknolojik yenilik,
YZ'nin sagladig bilgi isleme ve karar verme yeteneklerine dayanmaktadir.

YZ ve teknoloji arasindaki bu karsilikli iligki, inovasyon ve ilerleme agisindan biiyiik firsatlar
sunmaktadir. Ileri teknoloji, YZ'in gelismesini desteklerken, YZ de teknolojik yenilikleri
destekleyerek daha karmasik ve akilli sistemlerin ortaya ¢ikmasina olanak saglamaktadir. Bu
stirekli etkilesim, gelecekte daha da gelismis teknolojik uygulamalarin ve YZ ¢6ziimlerinin
ortaya ¢ikmasin saglayacaktir.

Yapay zeka (YZ), bilgisayar sistemlerinin insan benzeri zekaya sahip olmasini saglayan bir
disiplindir. YZ; veri analizi, 6riintli tanima, dogal dil isleme, 6§renme ve problem ¢6zme gibi
alanlarda uygulamalar gelistirmek i¢in matematik, istatistik ve bilgisayar bilimlerinin
yontemlerini kullanir. Insan zekasim taklit etme veya asma hedefiyle calisan YZ, giiniimiizde

bircok sektorde biiylik etkiler yaratmaktadir [5].
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Bir kavram olarak yapay zekanin ilk kez 1955 tarihli bir resmi bagvuruda kullanildigi
bilinmektedir. Sonrasinda ise bu kavramin yayginlasarak, giindelik hayatimizin ayrilmaz bir
parcast haline geldigi goriilmektedir. Ote yandan yapay zekanin giderek daha da yayginlasmast,
s0z konusu bu kullanima dair farkli goriislerin ortaya ¢ikmasina zemin hazirlamistir. Kimilerine
gore yapay zeka insanlik i¢in bir tehdit olarak algilanirken, kimilerince de insanligin refah
diizeyini iyilestirecek ve sanayiden egitime, yargidan sagliga kadar pek ¢ok alanda gelisime
katki sunacak degerli bir teknoloji olarak degerlendirilmektedir [6]. 21. yiizyilda yapay zeka,
tilkelerin kalkinmighiginda 6nemli bir rol iistlenerek, yeni bir ekonomik gelisim araci haline
gelmistir. Buradan hareketle yapay zekanin, ¢agdas endiistri devriminin temel motivatorii
olarak kabul gérmeye basladigi ileri siiriilebilir [7].

2.1. Yapay Zekanin Onemi ve Temel Ozellikleri

YZ, diinya capinda endiistrilerde devrim yaratmaya devam eden ¢igir agici nitelikte bir
teknolojidir. YZ; karmasik gorevleri otomatiklestirerek, daha hizli karar almayr miimkiin
kilarak ve operasyonel verimliligi iyilestirerek saglik, finans, ulagim ve egitim gibi sektorleri
doniistiirme potansiyeline sahiptir. Makine 6grenimi algoritmalarinin gegmis verilere dayali
olarak gelecekteki egilimleri tahmin edebildigi, daha bilingli stratejik planlama ve karar
vermeye yardimcei oldugu bilinmektedir [8]. Ayrica, YZ nin iiretkenlik ve ekonomik biiylime
tizerindeki etkisi de olduk¢a 6nem arz etmektedir. Zira arastirmalar YZ’nin 2035 yili itibartyla
yillik ekonomik biiylime oranlarini potansiyel olarak ikiye katlayabilecegini 6ne siirmektedir
[9].

YZ, kiiresel zorluklara kritik ¢dziimler saglayabilir. Ornegin; enerji kullanimini optimize
ederek, hava durumu modellerini tahmin edebilir ve iklim verilerini insan kapasitesinin
otesinde bir Olgekte analiz ederek iklim degisikligini ongdrebilir [10]. Bu baglamda YZ
teknolojilerinin ¢ok yonliiliigii, sayisiz diinya sorununa yenilik¢i ¢éziimlerin uygulanmasina

izin verebilir.
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Sekil 1. YZ’nin Temel Ozellikleri

YZ; 6grenme, ¢ikarimsama, problem ¢ozme, algilama, dil anlama gibi insan zekasinin

ozelliklerini benimsemeye calisan bir bilgisayar bilimleri dalidir. YZ’nin bazi temel 6zellikleri

sunlardir [3-4, 11-12]:

*

Ogrenme ve Uyarlanma Yetenegi (Learning and Adaptation Ability): YZ
sistemleri, c¢esitli yontemlerle 6grenir ve kendilerini gelistirir. Bu genellikle makine
O0grenmesi (machine learning) ve derin 6grenme (deep learning) tekniklerini igerir.
Problem Coézme (Problem Solving): YZ, karmasik problemleri ¢cozmede yardimci
olabilir. YZ, verilen bilgileri analiz eder ve belirli bir problemi ¢dzmek i¢in en uygun
¢Oziim yolunu belirler.

Dil Anlama ve isleme (Language Understanding and Processing): YZ, dogal dil
isleme (NLP) ile insan dilini anlama yetenegine sahiptir.

Algilama Yetenegi (Perception Ability): YZ, goriintii ve ses gibi verileri algilayabilir
ve isleyebilir. Bu 0Ozellik, goriintii tanima ve ses tanima teknolojilerinin temelini
olusturur.

Karar Verme (Decision Making): YZ, belirli bir durumda hangi eylemin
gerceklestirilmesi gerektigine karar verme yetenegine sahiptir.

Ozerklik (Autonomy): YZ sistemleri, belirli durumlarda insan miidahalesi olmadan

bagimsiz olarak hareket edebilir.

3. SAGLIK ALANINDA YAPAY ZEKANIN GELIiSiMi VE KULLANIM ALANLARI

Saglik sektoriinde YZ potansiyeli, son birkag on yilda hizla artmistir. YZ, tibbi tanilarin

konulmasinda, hasta bakim siireclerinin efektif sekilde yonetilmesinde ve saglik hizmetlerinin

genel etkinliginin gelistirilmesinde dnemli bir rol oynamaktadir. Hizla gelisen YZ teknolojileri
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bir dizi tibbi disiplinde, 6rnegin genetikte, patolojide, radyolojide ve klinik tipta, saglik
hizmetlerinin yiiriitiilmesine yenilik¢i bir yaklasim getirmektedir [13-14].

Tibbi goriintiileme, YZ’nin saglik hizmetlerindeki etkisini belirgin sekilde gdsteren bir alan
olmustur. YZ tabanli goriintii analizi, mamografi veya bilgisayarli tomografi taramalarinda
oldugu gibi teshis siirecini iyilestirirken zaman ve kaynaklar1 da optimize etmektedir. Ayrica,
YZ, genellikle ¢ok zaman alic1 ve karmasik olan tibbi goriintiilerin yorumlanmasi siirecini
hizlandirabilmektedir [15].

Saglik hizmetlerinde YZ’nin potansiyeli sadece teshis ile sinirli degildir. YZ, hastalarin genetik,
cevresel ve yasam tarzi faktorlerini dikkate alarak kisiye 6zel tedavi stratejileri tasarlama
kapasitesine de sahiptir. Bu, 6zellikle kronik hastaliklarin yonetiminde ve Onlenebilir saglik
sorunlarinin erken tespitinde etkili olabilmesi agisindan oldukc¢a kayda degerdir.

Saglik hizmetlerinde YZ teknolojilerinin kullanimi, genis bir yelpazede olup hizla artan bir
egilime sahiptir. YZ’nin saghk alanindaki potansiyel uygulamalarindan bazilar1 asagidaki
gibidir [16-17]:

M Tibbi Goriintiilleme ve Teshis: YZ; MR, bilgisayarli tomografi taramalar1 veya X-
1sinlart gibi tibbi gorlintiilerin analizinde kullanilabilir. YZ, normalden sapmalari
tanimlayabilir ve potansiyel sorunlar1 isaretleyebilir. Bu durum, teshis siirecini
hizlandirabilir ve hekimlerin hastalarin durumunu daha dogru bir sekilde
degerlendirmesine yardimci olabilir. Ornegin, 2020 yilinda yayinlanan bir ¢alisma,
derin 6grenme tabanli bir YZ algoritmasinin meme kanserini teshis etmede uzman
hekimlere benzer veya daha iyi diizeyde bir performans sergiledigini gdstermistir [18].
Bagka bir calisma, bir YZ sisteminin cilt kanserini dermatologlara benzer bir dogrulukla
teshis edebildigini ortaya koymustur [19].

M Hastahk Tahmini ve Onleme: YZ, biiyilk veri setlerinden karmasik desenler
cikarabilir ve boylece belirli hastaliklarin belirtilerini 6nceden saptamak icin
kullanilabilir. Ayrica YZ, ¢esitli risk faktorlerini ve onleyici saglik bakimini yonetme
stratejilerini belirlemek i¢in de kullanilabilir.

M Kisisellestirilmis Tip: YZ, genetik bilgi ve diger saglik verilerini analiz ederek kisiye
0zel tedavi planlar1 olusturabilir. Dolayistyla YZ; her bireyin genetik yapisini, yasam
tarzin1 ve diger saglik bilgilerini dikkate alarak en uygun tedaviyi belirlemeye yardimci
olur.

M Ila¢ Kesfi: Yeni ilaglarin kesfedilmesi ve gelistirilmesi, genellikle zaman alic1 ve

maliyetli bir siiregtir. YZ, tim bu siirecleri hizlandirmaya yardimer olabilir. Bu
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baglamda YZ’ nin potansiyel ila¢ adaylarini belirlemek veya yan etkileri tahmin etmek
i¢in oldukga kullanish oldugu ifade edilebilir.

M Robotik Cerrahi: YZ, robotik cerrahi sistemlerde kullanilabilir. Bu sistemler,
cerrahlarin daha hassas ve daha az girisimsel prosediirler ger¢eklestirmesine yardimci
olabilir.

M Saghk Verilerinin Analizi: Saglik kuruluslarinda biriken biiyiik veri kiimeleri, YZ
teknikleriyle analiz edilebilir ve hastalarin tedavi siireclerine degerli bilgiler
saglayabilir. Ornegin, COVID-19 pandemisi doneminde yapilan bir calismada, derin
O0grenme ve makine Ogrenimi kullanarak hastane kayitlarindan elde edilen verilerin,

enfekte hastalarin 6liim riskini tahmin etmede etkili oldugunu ortaya koymustur [20].

Kisizellest ) Sadlik
rilmis Tlag Robotik Verilerinin
Tip Eesfi Cerrahi Analizi

Sekil 2. YZ’nin Kullanim Alanlar:

4. SAGLIK ALANINDA YAPAY ZEKAYA YONELTILEN ELESTIRiLER
YZ, saglik hizmetleri sektoriinde bircok uygulamada potansiyel fayda ve katki saglamaktadir.
Bunun yani sira YZ, ¢esitli endiselere ve/veya elestirilere de maruz kalmaktadir. Bu elestirileri
asagidaki gibi 6zetlemek miimkiindiir:
Gizlilik ve Veri Giivenligi: Saglik hizmetlerinde kullanilan YZ uygulamalari,
genellikle hasta bilgilerini islemek igin biiyiik veri setlerine ihtiyag duymaktadir. Bu,
verilerin yanlis ellere gegmesi durumunda ciddi gizlilik ve giivenlik sorunlarinin

giindeme gelecegi bilinmektedir [21].
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Eksik veya Tiiretilmis Verilerle Onyarg:: YZ sistemleri, egitim verilerine dayanarak
Ogrenir ve tahminlerde bulunur. Ancak, egitim verileri esit olarak dagitilmadiginda veya
belirli bir grup tlizerinde agirliklandiginda, YZ’nin sonuglar1 da 6nyargili olabilir [22].

Hesaplanabilirlik ve Seffaflik Eksikligi: Bir YZ’nin nasil bir sonuca vardigi,
genellikle "kara kutu" olarak adlandirilan bir siire¢ olabilir. Bu durum, hem hasta
glivenini azaltabilir hem de hatali kararlar durumunda sorumlulugu belirlemeyi
zorlastirabilmektedir [23].

Regiilasyon ve Yonetisim Eksikligi: Mevcut hukuki ve etik ger¢eveler, YZ’nin saglik

hizmetlerindeki uygulamalarin1 diizenlemek i¢in genellikle yetersiz kalmaktadir [24].

Regiilasyon
& Gizlililk
Yimetisim &
Eksikligi Veri Giivenligi
Hesaplanabilirlilke Eksik veya
& Thiretilmis
Seffafhikc Verilerle
Eksikligi Onyarg

Sekil 3. YZ’nin Kullanimina Yonelik Getirilen Elestiriler

5. SONUC VE GENEL BiR DEGERLENDIRME

Sonug olarak, saglik sektoriinde YZ, birgok dnemli amaca hizmet etmektedir. YZ, teshis ve
tedavi siireglerindeki insan hatalarini azaltmak, hastalarin daha dogru ve hizli bir sekilde tani
almasin1 saglamak gibi amaclar1 gerceklestirmektedir. Ayrica, YZ teknolojileri, genetik
verilerin analizi gibi karmagik gorevleri daha etkili bir sekilde yerine getirebilir ve hastaliklarin

nedenlerini ve risk faktorlerini daha 1yi anlamamiza yardimei olabilir.
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YZ, saglik sektoriinde birgok kullanim alanina sahiptir. Bu alanlar arasinda radyoloji, patoloji,
noroloji ve genetik analiz gibi tibbi goriintiileme ve veri analizi alanlar1 bulunmaktadir. YZ, bu
alanlarda biiyiik veri setlerini analiz ederek daha dogru teshisler saglayabilir ve tedavi
protokollerini optimize edebilir. Ayrica, hastalarin saglik durumunu takip etmek ve yonetmek
icin YZ tabanl sistemler gelistirilebilir.

Y Z’nin saglik sektoriinde bir¢ok avantaji mevcuttur. Bunlar arasinda daha hizli teshis siiregleri,
daha dogru tanilar, tedavi kararlarinin optimize edilmesi ve hasta yonetiminde verimlilik artis1
sayilabilir. YZ ayn1 zamanda saglik hizmetlerinin daha erisilebilir hale gelmesine de katkida
bulunabilir. Bununla birlikte, YZ’nin bazi dezavantajlar1 da bulunmaktadir. Bu dezavantajlar
arasinda etik sorunlar, mahremiyet endiseleri ve teknolojiye giivenme konusundaki zorluklar
bulunmaktadir.

Gelecekte, YZ’nin saglik sektoriinde daha da yayginlasacagi ve gelisecegi diistiniilmektedir.
YZ teknolojilerinin siirekli olarak iyilestirilmesi ve yeni kullanim alanlarinin kesfedilmesi
beklenmektedir. YZ; hasta takibi ve yonetimi, genetik analiz, ilag kesfi ve gelistirme gibi birgok
alanda daha fazla kullanilacak ve saglik hizmetlerinin kalitesini artirmaya devam edecektir.
Ancak, YZ’nin etik ve mahremiyet sorunlarma yonelik diizenlemelerin ve denetim
mekanizmalarinin gelistirilmesi de énemli bir husus olarak varligim koruyacaktir. Ozetle, YZ
saglik sektdriinde biiyiik bir potansiyele sahiptir. Amact; daha dogru teshisler, daha etkili tedavi

kararlar1 ve hastalarin daha 1y1 takibi gibi 6nemli hedefleri gerceklestirmektir.
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OZET

COVID-19 pandemisi, saglik calisanlar1 ve hastaneler iizerinde onemli etkiler birakmustir.
Saglik calisanlari, pandeminin basindan beri bilyiik bir 6zveriyle ¢alismakta ve yiiksek bulas
riski altinda gorev yapmaktadirlar. Dolayisiyla saglik profesyonelleri salginin yayilmasini
kontrol etmek ve hastalari tedavi etmek i¢in biiyiik bir sorumluluk tistlenmistir. Bu kritik siirecte
fiziksel ve zihinsel agidan yogun bir sekilde hayat kurtarma savasi vermislerdir. Ayrica bu kriz
siirecinde hastaneler de biiyiik bir hasta yiikiiyle kars1 karstya kalmistir. Ozellikle yogun bakim
tiniteleri ve acil servisler, Covid-19 hastalarinin tedavisi igin biiyiik bir talep gormiistiir. Bu
durum, saglik hizmetlerinin kapasitesini zorlamis ve kaynaklarin yonetimi giiclestirmistir.
Hastaneler, salginla miicadelede ekstra dnlemler almak, personel sayisini artirmak ve acil
durum planlamasi yapmak zorunda kalmistir. Saglik caligsanlar1 ve hastaneler iizerindeki bu
etkiler, bazi zorluklar1 da beraberinde getirmistir. Saglik ¢alisanlari, uzun ¢alisma saatleri,
fiziksel ve duygusal yorgunluk, artan stres ve enfeksiyon riski altinda olma gibi sorunlarla
karsilasmiglardir. Saglik kurumlariysa kaynak kisitlamalari, tibbi malzeme eksiklikleri ve
operasyonel zorluklarla miicadele etmek zorunda kalmistir. Ozetle COVID-19 pandemisi
siirecinde saglik calisanlar1 ve hastaneler, saglik hizmetlerini siirdiirmek i¢in biiyiik bir ¢aba
gostermistir. Ancak, bu siiregte bazi zorluklar ve yiliksek riskler yasanmistir. Saglik
calisanlarinin saglik ve giivenlikleri, saglik kurumlarinin kaynak yonetimi ve planlamasi gibi
konular 6nem kazanmigtir. Pandemi, saglik sistemlerinin ve ¢alisanlarinin dayanikliligini test
etmis ve gelecekteki salginlara yonelik hazirlik ve iyilestirmelerin 6nemini ortaya koymustur.

Anahtar Kelimeler: Pandemi, COVID-19, Pandeminin Etkileri, Saglik Profesyonelleri,
Hastaneler

ABSTRACT

The COVID-19 pandemic has had significant impacts on healthcare workers and hospitals.
Healthcare workers have been working with great devotion since the beginning of the pandemic
and have been working under a high risk of contamination. Therefore, healthcare professionals
have assumed a great responsibility to control the spread of the epidemic and to treat patients.
During this critical period, they fought hard to save lives physically and mentally. In addition,
hospitals faced a large patient load during this crisis. Especially intensive care units and
emergency services have seen a great demand for the treatment of Covid-19 patients. This
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situation has strained the capacity of health services and made it difficult to manage resources.
Hospitals had to take extra measures in the fight against the epidemic, increase the number of
personnel and make emergency planning. These effects on health workers and hospitals have
brought some difficulties. Healthcare workers have faced problems such as long working hours,
physical and emotional fatigue, increased stress and being at risk of infection. Healthcare
institutions, on the other hand, have had to contend with resource constraints, shortages of
medical supplies, and operational challenges. In summary, health workers and hospitals have
made a great effort to maintain health services during the COVID-19 pandemic. However, there
were some difficulties and high risks in this process. Issues such as health and safety of health
workers, resource management and planning of health institutions have gained importance. The
pandemic has tested the resilience of health systems and their workers and highlighted the
importance of preparing and improving for future outbreaks.

Keywords: Pandemic, COVID-19, Effects of Pandemic, Health Professionals, Hospitals

1. GIRIS

Yeni Koronaviriis SARS-CoV-2 tarafindan tetiklenen COVID-19 salgini, 2019'un sonundaki
ilk patlak vermesinden bu yana kiiresel olarak derin ve genis kapsamli etkilere sahip olmustur.
Cin'in Wuhan kentinde ortaya ¢ikan viriis, hizla kitalara yayilmis ve akabinde Diinya Saglik
Orgiitii Mart 2020°de bunu bir pandemi olarak ilan etmistir [1]. Ates, dksiiriik ve nefes almada
zorluk gibi semptomlarla karakterize edilen COVID-19, o6zellikle yaslilarda ve altta yatan
saglik sorunlar1 olanlarda ciddi sorunlara, hatta milyonlarca dogrulanmis vakaya ve 6liimlere
neden olmustur [2]. Dolayistyla bu pandeminin hem 6nemli bir saglik krizine hem de daha 6nce
benzeri goriilmemis bir sosyo-ekonomik ¢okiise neden oldugu belirtilmektedir [3].

COVID-19 krizine yanit olarak, viriisii anlamak, tedaviler gelistirmek ve etkili asilar tiretmek
igcin olaganiistii kiiresel ¢abalar sarf edilmistir Pfizer-BioNTech, Moderna ve Johnson &
Johnson tarafindan gelistirilenler de dahil olmak {izere birden fazla asi, pandeminin
baslamasindan sonraki bir y1l icinde Amerika Birlesik Devletleri Gida ve Ilag Dairesi'nden acil
kullanim izni almistir [4] Uluslararasi isbirligi ve biiyiik 6lgekli klinik deneylerle desteklenen
bu agsilarin hizli bir sekilde gelistirilmesi ve yayginlastirilmasi, dikkate deger bir bilimsel
basariy1 isaret etmektedir.

Bagta asilar ve gelistirilen diger tiim hizli tan1 tani testlerine ragmen, COVID-19 salgini 6nemli
zorluklar olusturmaya devam etmektedir. Delta varyanti da dahil olmak iizere virlisiin
varyantlari, vaka artiglarina, zorlu halk sagligi 6nlemlerine ve asilarin etkinliklerinin diismesine
neden oldu [5]. Ayrica, kiiresel as1 dagiliminda hakkaniyet yeterince gozetilemedi. Bu durum,
yiiksek gelirli ve diislik gelirli iilkeler arasindaki hakkaniyetsizlikleri daha da siddetlendirdi.
I¢inde yasadigimiz su giinlerde, COVID-19 diinyanin ve Tiirkiye’nin giindeminden diismiis
gibi gorlinse de, s6z konusu bu krizin yonetilmesinde kiiresel isbirligi, bilimsel arastirmalar ve
halk sagligi cabalar1 onemini halen korumaya devam etmektedir. Ote yandan bu pandemi
krizinin pek ¢ok meslek grubunu olumsuz etkiledigi de bilinmektedir. Saglik c¢alisanlari,
ozellikle de hemsirelik, bu meslek gruplarinin basinda gelmektedir. Dolayisiyla bu ¢alismada
COVID-19 pandemisinin hemsirelik meslegine olan yansimalari ele alinmaktadir.

CONFERENCE BOOK Academy Global Publishing House 27




)\ UYGUY,
R ,%@
2
g

2. PANDEMININ SAGLIK ALANI DISINDAKI MESLEKLERE YANSIMALARI

COVID-19 salgini, her biri benzersiz zorluklarla ve ayarlamalarla kars1 karsiya kalan ¢esitli
mesleklerde derin bir etkiye sahip olmustur. Ornegin bankacilik sektdriinde kriz, bankalarm
artan miisteri talebini karsilamak ic¢in cevrimic¢i hizmetlerini hizla gelistirmesiyle dijital
bankaciliga gecisi hizlandirmistir [6]. Bu degisim, yalnizca bankalarin ¢alisma seklini degil,
ayn1 zamanda dijital okuryazarlik ve sanal ortamda miisteri hizmetlerine artan bir vurgu ile
calisanlarinin gerektirdigi becerileri de doniistiirmiistiir [7].

Tedarik zincirinde aksamalar yasayan ve sokaga ¢ikma kisitlamalar1 nedeniyle tiiketici talebi
azalan tekstil endiistrisi de biiyiik 6lglide etkilenmistir [8]. Ancak kriz ayn1 zamanda tekstil
sirketlerinin iiretim siireglerini bu talebi karsilayacak sekilde uyarlamasiyla basta maske olmak
tizere ¢esitli kisisel koruyucu ekipman iiretiminin artmasina zemin teskil etmistir [9]. Bu
degisim, devam eden zorluklarla bogusurken bile sektoriin esnekligini ve dayanikliligini
yansitmasi bakimindan kayda degerdir.

Yiyecek-i¢ecek sektorii acisindan pandemi, birgok iilkede restoranlarin ve Kkafelerin
kapanmasina veya cesitli kisitlamalara gitmesine neden olmustur. Bu da bu isletmelerin
cirosunda biiytik diisiislere neden olmustur. Bircok isletme, sadece paket servis veya teslimat
hizmeti sunarak ayakta kalmaya calismistir. Pandemi, tedarik zincirindeki kesintilere yol
acmistir. Smurli iiretim, lojistik sorunlar1 ve seyahat kisitlamalari, bazi gida iirlinlerinin
tedarikinde zorluklara neden olmustur [10]. Ayn1 zamanda, tarim sektoriinde galisan isgilerin
hareketliligi konusunda da zorluklar yaganmustir.

Egitim sektoriinde, pandemi, hem akademisyenleri ve 6gretmenleri hem de 6grencileri benzer
sekilde etkileyen c¢evrimici Ogrenime biiyiik bir gecisin Oniinli agmistir. Bu gecis,
akademisyenlerin ve Ogretmenlerin yeni nesil dijital 6gretim yontemlerini 6grenmeleri ve
benimsemeleri noktasinda kendilerini gelistirmelerini zorunlu kilmistir. Ayrica pandemi
doneminde egitim firsatlarindaki mevcut esitsizlikleri daha da ¢ok 6n plana ¢ikmistir [11].
Tiirkiye’de basta olmak iizere pek ¢ok tilkede dgrencilerin teknolojiye ve internete erisimde
birtakim yapisal sorunlarin oldugu deneyimlenmistir.

Seyahat kisitlamalarinin uluslararasi ve yerel turizmde 6nemli bir diisiise yol agmasiyla turizm
sektorii de en ¢ok etkilenenler arasinda yerini almistir [12]. Bu diisiisiin, seyahat acentelerinden
konaklama ¢alisanlarina kadar sektordeki profesyoneller i¢in ciddi etkileri oldugu bilinmekte
ve raporlanmaktadir. Ancak, bir¢ok isletmenin sanal turlara yonelmesi veya yerel turizm
firsatlarina odaklanmasi ile yeniligi de tesvik ettigi belirtilmektedir [13].

Basin-yayin sektorii agisindan pandemi, insanlar evlerine kapanmak zorunda kaldigi igin
medya tiiketimi 6nemli dl¢lide artmistir. Televizyon izleme, internet haber siteleri ve sosyal
medya kullanimi gibi medya tiiketiminde biiyiik bir artis yasanmistir. Basin-yayin sektoriinde
bircok gazete, dergi ve medya sirketi, reklam gelirlerinde diisiis yasamistir. Bircok sirket,
reklam biit¢elerini kismak veya durdurmak zorunda kalmistir. Bu da bazi medya kuruluslarinin
mali sorunlarla karsi karsiya kalmasina neden olmustur [14]. Salgin doneminde, haber
medyasinda COVID-19 salginina iliskin igeriklerin agirligi artmistir. Ayrica, evde gecirilen
zamanin artmasiyla birlikte eglence igerikleri ve dijital platformlar da daha fazla talep
gormustur.
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Pandemide yol almaya devam ettikce, COVID-19’un bu ve diger meslekler iizerindeki tam
etkisinin ortaya ¢ikmaya devam edecegi ifade edilebilir. Ancak net olan su ki, kriz tim
sektorlerde uyum, dayaniklilik ve yenilik gerektiren onemli degisiklikleri tetiklemistir.

3. PANDEMININ SAGLIK PROFESYONELLERINE YANSIMALARI

COVID-19 salgini, ardindan sayisiz hayati ve sektorii doniistiirerek diinyada silinmez bir iz
birakmistir. Saglik hizmetleri sektorii agisindan ele alindiginda, pandeminin en derinden
etkiledigi meslekler arasinda hekimlik ve hemsireligin en Onlerde yer aldig: ifade edilebilir.
Basta hekimler ve hemsireler olmak lizere, diger tiim saglik profesyonelleri iizerindeki bu
etkileri su sekilde 6zetlemek miimkiindiir:

Ruh Saghgina Etkisi: Saglik uzmanlar1 arasinda ruh saglig1 sorunlarinda endise verici bir artig
gbzlemlenmistir. Pandemi doneminde 6n saflarda gbrev yapan saglik calisanlart yiiksek
diizeyde stres, kaygi, depresyon ve travma sonrast stres bozuklugu yasadiklarini bildirmislerdir.
Pappa vd. (2020) tarafindan yapilan bir meta-analiz ¢alismasinda [15], COVID-19 salgin1
sirasinda saglik ¢alisanlari arasinda 6nemli bir anksiyete, depresyon ve uykusuzluk gorildigi
rapor edilmistir. Pandeminin getirdigi belirsizlik, hekimler ve hemsireler lizerinde asiri
duygusal stres yaratarak is tatminlerini olumsuz yonde etkilemistir.

Tiikenmiglik ve Yorgunluk: Uzayan ¢aligma saatleri, artan hasta yiikii ve kaynaklarin kisith
oldugu ortamlarda siirekli bakim saglama baskisi tiikenmislige ve yorgunluga yol agmistir. Tiim
bu durumlar ise; azalan is tatmini, artan isten ayrilma niyetleri ve daha kétii hasta sonuglar ile
iliskilendirilebilmektedir [16].

Beceri Gelistirme: Pandeminin olumlu tarafi, birgok saglik uzmani i¢in 6grenme egrisini
hizlandirmasi olarak diisiiniilebilir. Saglik personelinin degisen protokollere ve prosediirlere
hizla uyum saglamalar1 ve tele-tip gibi yeni becerileri 6grenmeleri bu siiregte kaginilmaz
olmustur. Ayrica disiplinler arasi isbirligi ve ekip ¢aligmasinin 6nemini daha da artmistir [17].

Etik Zorluklar ve Ikilemler: Pandemi ayn1 zamanda saglik profesyonellerini, kaynaklar kit
oldugunda bakimi hastalar arasinda tahsis etme ve hastalara bakim gorevlerini kendi kisisel ve
aile gilivenlikleri ile dengeleme gibi zorlu etik ikilemlerle bas etmeye de zorlamistir [18].
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Gorsel 1. Pandeminin Saghk Calisanlarina Yansimalari

Fiziksel Etkiler: COVID-19 pandemisinin hekimlere ve hemsirelere en belirgin fiziksel
yansimasi, hastaliga maruz kalmalar1 ve enfekte olmalart seklinde gerceklesmistir. Saglik
hizmeti sunuculari, hastalarla direkt temas halinde olmalar1 nedeniyle yiiksek enfeksiyon riski
altinda gorevlerini yerine getirmislerdir. Ozellikle kisisel koruyucu ekipmanin siirekli
kullanilmasiin zorunlu olmasi da birtakim fiziksel rahatsizliklara neden olmustur. Saglik
profesyonellerinin ¢ogunlugu, uzun saatler boyunca kisisel koruyucu ekipman giymenin cilt
tahrisi, bag agris1 ve nefes almada zorluk gibi yan etkilere neden oldugunu ifade etmislerdir.

Saghk Insan Giicii Yetersizligi: Bu donemde; hastalik, karantina ve stresle ilgili izin gibi
faktorler nedeniyle saglik is giicii eksikligine dair pek c¢ok rapor yayimmlanmistir [19]. Bu
durumun, geri kalan personel i¢in daha da fazla bir is yiikiine yol acgarak tiikenmisligi ve
yorgunlugu daha da siddetlendirdigi ifade edilebilir

Giivenlik Endigeleri: Pandemi esnasinda, kisisel koruyucu ekipmanin mevcudiyeti ve
yeterliligi hakkinda 6nemli endiseler ortaya ¢ikmistir. Salginin ilk asamalarinda, bir¢ok saglik
calisan1 yiiksek riskli ortamlarda uygun kisisel koruyucu ekipman olmadan g¢aligmak
durumunda kalmistir. Dolayisiyla bu durum ise, saglik c¢alisanlart arasinda enfeksiyon
oranlarinin artmasina zemin teskil etmistir [20].

Sosyal Etkiler: COVID-19 pandemisi, hekimlerin ve hemsirelerin sosyal yasamlarini da
olumsuz yonde etkilemistir. Saglik profesyonelleri, hastaligin yayilmasini 6nlemek icin sosyal
izolasyon ve karantina dnlemlerine herkesten daha fazla uymak durumunda kalmiglardir. Bu
durumsa onlarin, sosyal destek aglarindan uzaklagsmalarina ve yalnizlik hissine ortam
hazirlamistir.
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4. PANDEMININ SAGLIK KURUMLARINA YANSIMALARI

COVID-19 pandemisi, saglik hizmetlerinin sunumu ve saglik kurumlarinin isleyisi lizerinde
genis capli ve kalic1 etkiler yaratmistir. Genel olarak bu etkiler; saglik hizmetlerinin yonetimi,
tele-saglik uygulamalari, personel yonetimi ve sagligi ile finansal etkiler basliklar1 altinda
toplanabilir.

Saghk Hizmetlerinin Yonetimi: Pandemi, saglik hizmetlerinin sunumu ve yonetiminde énemli
degisiklikler yapmay1 gerektirmistir. Saglik kurumlari, COVID-19 vakalarina yanit vermek igin
kaynaklarin1 yeniden diizenlemek zorunda kalmistir. Bu ise, diger 6nemli saglik hizmetlerinin
ertelenmesine veya azalmasma neden olmustur. Ozelikle kanser tedavisi géren hastalar bu
duruma 6rnek olarak verilebilir. Ayrica, kurumlar acil durum yonetim planlarini uygulamak ve
yeni protokoller (hasta izolasyonu, ziyaret¢i politikalari, personel koruyucu ekipman kullanim
gibi) olusturmak zorunda kalmistir. Saglik hizmetlerine olan talepte hizli ve biiyiik bir artig
meydana gelmistir, 6zellikle de yogun bakim {initelerinde [21]. Pandemi, hastaneler igin
zorluklar yaratirken, ayni zamanda yenilik ve adaptasyonun onciiliik ettigi bir donem olmustur.

Tele-Saghik Uygulamalari: COVID-19, tele-saglik uygulamalarimin hizla benimsenmesini
tetiklemistir. Sosyal mesafeyi korumak ve saglik kurumlarinin kapasitesini artirmak i¢in, birgok
saglik hizmeti tele-saglik platformlar1 aracilifiyla sunulmaya baslanmistir. Bu da, saghk
hizmetlerinin sunumunu ve saglik kurumlarinin isleyisini onemli Ol¢iide degistirmistir.
COVID-19, hem zorluklar hem de firsatlar sunarak, hastanelerin adaptasyon yeteneklerini ve
yenilikgilik kapasitelerini test etmistir [19].

Gorsel 2. Pandeminin Saghk Kurumlarina Yansimalari

Personel Yonetimi ve Saghgi: Saglik kurumlari, personel yonetimi ve sagligi konusunda
onemli zorluklar yasamistir. Calisanlar, yliksek enfeksiyon riski, agiri is yiikii ve psikolojik stres
ile kars1 karsiya kalmistir. Kurumlar, personelin sagligin1 korumak ve hizmetlerin siirekliligini
saglamak i¢in yeni stratejiler gelistirmek zorunda kalmiglardir.

Finansal Etkiler: COVID-19 pandemisi, saglik kurumlarinin finansal durumunu da
etkilemistir. Birgok kurum, pandemi ile ilgili harcamalarin artmasi ve diger saglik hizmetlerinin
azalmasi nedeniyle finansal zorluklar yagsamistir.
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5. PANDEMININ TOPLUMA YANSIMALARI

COVID-19 pandemisi, diinya ¢capinda birgok sosyal ve toplumsal etkiye yol agmistir. Bu etkiler
genis bir yelpazeye yayilmaktadir ve toplumlarin yasam tarzini, etkilesimlerini, ekonomik
durumlarin1 ve daha fazlasini derinden etkilemistir. Genel olarak bu etkileri su sekilde
stralamak miimkiindiir:

Sosyal Izolasyon ve Yalmizhk: Pandemi sirasinda sosyal mesafe kurallar1 ve karantinalar,
bireylerin toplumsal etkilesimlerini ciddi sekilde kisitlamistir. Bu durum, 6zellikle yashlar ve
diger savunmasiz gruplar arasinda yalnizlik ve izolasyon duygularini artirmistir. Bu donemde
tiim diinyada oldugu gibi Tirkiye’de de bireylerin depresyon ve anksiyete gibi ¢esitli psikolojik
rahatsizliklardan muzdarip olduklar1 bilinmektedir.

Uzaktan Calisma ve Egitim: COVID-19, ofislerin ve okullarin kapatilmasina yol a¢tig1 i¢in,
uzaktan calisma ve e-O6grenme uygulamalarinda biiyiikk bir artig olmustur. Okullarin
kapatilmasiyla birlikte uzaktan egitime gecilmistir. Milli Egitim Bakanligi'na [22] gore,
"Covid-19 pandemisi nedeniyle Tiirkiye'de 2020-2021 egitim ogretim yilinda toplamda 18,5
milyon ogrenci uzaktan egitim gérmiistiir". Uzaktan egitim slireci, 6grenciler ve 6gretmenler
arasmda uyum siireci gerektirmis ve esitsizlikleri ortaya ¢ikarmistir. Ogrencilerin internet ve
teknoloji erisimi, Ogrenme kaybi riskini artirmis ve bu durum uzun vadede egitim
esitsizliklerinin derinlesmesi potansiyelini artirmistir.

Saghk Endiseleri ve Stres: COVID-19 salgini, insanlar arasinda saglikla ilgili endiseleri ve
stresi artirmigtir. Bu, hem virlisten kaynaklanan endigeler hem de genel saglik hizmetlerine
erisimde yasanan sorunlar/aksamalar nedeniyle meydana gelmistir.

——  Sosyal [zolasyon ve Yalmzhk

Uzaktan Caligma ve Egitim

1+ Saghk Endigeleri ve Stres

- Saghk Sisteminded ve Ekonomideld Zorlukd ar

EvlIci Siddet Olaylar:

Toplumsal Eitsizlilderin Artisa
Saghk Hizmetlerine Erigimdela Degigildikler
Gorsel 3. Pandeminin Topluma Yansimalar

Saghk Sistemindeki ve Ekonomideki Zorluklar: Covid-19 salgini Tiirkiye'nin saglik sistemi
ve ekonomisi lizerinde biiyiik bir baski yaratti. Saglik altyapisi, ozellikle pandeminin
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baslangicinda yogun bir sekilde test, tedavi ve as1 dagitimi gibi zorluklarla karsilasmistir. Iste
bu baglamda Tiirkiye Saglik Bakanlig1 tarafindan "Covid-19 pandemisi nedeniyle Tiirkiye'de
bir¢ok saghk kurulusunda altyapr ve ekipman yetersizligi yasandi” seklinde bir agiklama
yapilmigtir.  Ekonomik acidan, salginla miicadele Onlemleri nedeniyle bir¢ok isletme
faaliyetlerini durdurmak zorunda kalmis ve bu da ekonomik durgunluga yol agmustir. Tiirkiye
Istatistik Kurumu [23], "Covid-19 pandemisi nedeniyle Tiirkive'deki Gayri Safi Yurtici
Hasilanin 2020 yilinda %9,9 oraninda daraldigini” rapor etmistir.

Ev I¢i Siddet Olaylari: Sosyal izolasyon ve ekonomik stres, ev i¢i siddet olaylarinda artisa
neden olmustur.

Toplumsal Esitsizliklerin Artisi: Pandemi, sosyoekonomik durumu zayif olan bireyler ve
topluluklar arasinda saglik ve ekonomik esitsizlikleri derinlestirmistir.

Saghk Hizmetlerine Erisimde Degisiklikler: Pandemi sirasinda birgok saglik hizmeti
aksamis veya askiya alinmustir. Ote yandan, tele-saglik gibi dijital saglik hizmetleri 6nemli
Olclide artmustir [24, 25].

6. SONUC VE GENEL BiR DEGERLENDIRME

Covid-19 pandemisi, diinya genelinde biiyiik bir etki yaratan ve hayatin pek ¢ok alanini
derinden etkileyen kiiresel bir saglik krizidir. Calisma kapsaminda bu etkiler 6ncelikle genel
hizmet sektorii acisindan ele alinip 6zetlenmistir. Sonrasinda ise saglik hizmeti sunucular1 ve
saglik kurumlari agisindan ele alinip irdelenmistir.

[lk olarak, salgin déneminde saglik calisanlar1 biiyiik bir risk altinda olmus, fiziksel ve zihinsel
agidan yogun bir sekilde ¢alismislardir. Ozellikle yogun bakim birimlerinde ¢alisanlar, yiiksek
enfeksiyon riskiyle kars1 karsiya kalmiglardir. Bu durum saglik personelinin sagligina yonelik
ciddi tehditler olusturmustur. Ayrica, salgin siirecinde saglik hizmeti sunuculari, yogun bir
hasta yiikiiyle karsilasmis ve bu durum saglik sistemi iizerinde agir yikler olusturmustur.
Hastaneler, Covid-19 hastalarinin tedavisi ve takibi i¢in 6nemli kaynaklarin1 yonlendirmek
durumunda kalmais, diger hastaliklarin tan1 ve tedavisinde bazi aksakliklar yasanmistir. Diger
yandan, pandemi siireci saglik hizmeti sunuculari i¢in bir dizi doniisiim firsat1 da sunmustur.

Salginla miicadelede dijital saglik teknolojileri, uzaktan saglik hizmetleri ve tele-tip gibi
yenilik¢i ¢oziimler daha yaygin hale gelmistir. Bu teknolojiler, hastalarin uzaktan izlenmesi,
teshis ve tedavi siireclerinin devam ettirilmesi gibi konularda 6nemli bir rol oynamaistir. Ayrica,
pandemi siirecinde saglik hizmeti sunucular1 arasindaki isgbirligi ve koordinasyon Onem
kazanmistir. Saglik kuruluslari, hiikiimet ve uluslararasi kuruluglar arasinda saglik bilgilerinin
paylasimi ve en iyi uygulamalarin aktarilmasi saglanmistir. Bu sayede pandemi siirecinde daha
etkili ve hizli bir miicadele yiiriitiilmesi amaglanmastir.

Genel olarak tiim toplumlarda deneyimlendigi iizere, Tiirk toplumunda da Covid-19
pandemisiyle birlikte cesitli sosyal, ekonomik ve psikolojik etkilerle kars1 karsiya kalinmigtir.
Saglik sistemi, salginin hizla yayilmasiyla biiyiik bir baski altina girmis ve saglik altyapisi,
kapasite sorunlariyla karsilasmistir. Pandemiye yanit olarak alinan tedbirler arasinda, maske
kullanimi, sosyal mesafe kurallar1 ve asilama 6nlemleri yer almistir. Ekonomik agidan, sokaga
cikma kisitlamalar1 ve sektorel kapanmalar, bir¢ok isletmenin faaliyetlerini durdurmasina veya
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kisitlamasina neden olmustur. Bu durum, issizlik oranlarinda artisa ve ekonomik biiyiime
hizinda diisiise yol agmustir.

Bu donemde egitim sistemi de biiyiik bir degisime taniklik etmistir. Okullarin ve iiniversitelerin
kapatilmasiyla birlikte uzaktan egitime gecis yapilmis ve bu durum, &grenciler arasinda
esitsizlikleri ortaya c¢ikarmistir. Ogrencilerin internete ve bilgi islem teknolojilerine erisim
sorunlar;, 6grenme kaybi riskini artirmis ve tim bu durumlar egitim esitsizliginin
derinlesmesine ortam hazirlamistir. Ayrica, pandemi, toplumda psikolojik etkilere de yol
acmistir. Toplumda viriisiin yayilimimi azaltmak ve salginla miicadele etmek ic¢in alinan
karantina ve sosyal izolasyon kurallarinin stres, anksiyete ve depresyon gibi ¢esitli psikolojik
sorunlara yol agtig1 sonucuna varilmistir.
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Abstract
Tannase (Tanin acylhydrolase E.C.3.1.1.20) is an enzyme that catalyzes the hydrolysis of tannic

acid. Tannase enzymes have wide applications in many fields, especially in the food, cosmetic,
pharmaceutical and chemical industries. It is very important in this respect. Tannase is
synthesized by various microorganisms such as fungi, yeast and bacteria. Isolation of maximum
tannase-producing microorganisms is required for industrial purposes. In this study, a strong
tannase producing bacterial strain was isolated from soil samples taken from different regions
of Erzurum province. Soil samples taken were added to the enrichment medium containing 5
g/l tannic acid for 48 hours. Subsequently, solid agar media containing tannic acid were
prepared and diluted culture aliquots were spread on tannic acid agar plates. Four bacterial
colonies were selected that showed maximum region of tannic acid hydrolysis around them.
Selected isolates were screened for their ability to produce tannase in liquid cultures. Upon
quantitative evaluation of tannase production, only one isolate TB2 showed quite good enzyme
activity. Various environmental parameters (tannic acid concentration, pH, temperature and
incubation time) were optimized to increase the enzyme production efficiency of the TB2 coded
isolate, which ability to produce tannase enzyme was tested and showed higher activity than
the others. According to the results obtained, the optimum tannic acid concentration was
decided as 10 g/1, pH 8.0, temperature 30°C and incubation time 48 hours. Tannase activity was
determined as 2.41 U/mL under optimum culture conditions. As a result of the 16S rRNA
sequence analysis, it was detected that the TB2 coded isolate was 99.79 % similar to Pantoea
agglomerans species.

Keywords: Tannase, tannic acid, microbial production, optimization

1. Introduction

Tannins are a complex secondary metabolite of plants, widely found in nature, mainly
responsible for plant defense against infections caused by microorganisms. Tannins, which are
the second most abundant polyphenol group after lignins, occur in 2 main forms
(proanthocyanidins) that can be hydrolyzed or condensed. In addition, there is an intermediate
group of tannins that share the properties of hydrolyzable tannins and condensed tannins.
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Tannins form irreversible complexes with digestive enzymes such as pectinase, amylase, lipase,
protease, cellulase and [B-galactosidase, in addition to protein, starch, cellulose, minerals.
Therefore, they are widely used as antinutrients in metabolic disorders such as obesity and
diabetes [1,2,21,22]. In addition, tannins have toxic effects on animals. They also inhibit the
growth of a number of microorganisms and resist microbial attacks. Mostly concentrated ones
are resistant to biodegradation. Because they are abundant in the soil, they often delay the rate
of decomposition of organic matter through inhibition of the biodegrading enzymes of the
microorganisms involved. Numerous fungi, bacteria, and yeasts are resistant to tannins despite
their antimicrobial activities and have evolved a variety of mechanisms and pathways for their
degradation in their natural habitats [1,20].

The enzyme used for the hydrolysis of tannins is tannase (tannin acyl hydrolase, E.C.3.1.1.20)
[2]. Tannase catalyzes the hydrolysis of tannins, which are complex polyphenolic compounds
found in various plant tissues such as fruits, bark, and leaves, breaking down tannins into
simpler compounds, including gallic acid and glucose [3,4]. Tannase find important application
in the treatment of wastes produced by tanneries and leather industries, which are rich in tannins
and pose a serious threat to the environment [1]. In addition, they have a variety of industrial
uses in the feed, food, chemical, and pharmaceutical industries, particularly in the
manufacturing of wine, beer, instant tea, gallic acid, and flavored cold beverages [3,18].
Tannases are also used in the cosmetics industry, photography, printing inks, the manufacture
of enhancers used in laundry detergents, and to remove turbidity from natural substances [2,4].
It is known that tannases can be obtained from plants, animals and microorganisms in general.
Microorganisms are the most important source among them. This is due to the fact that enzymes
derived from microorganisms are more stable than those from other sources. Most microbial
tannases are extracellular, inducible enzymes [2,4,17]. Different microorganisms, including
fungi, yeast, and bacteria produce tannases. Aspergillus and Penicillium filamentous fungi were
used in the majority of the research. For the oxidation of hydrolyzable tannins, fungi are more
active [3,4]. The slow growth rate and genetic complexity of fungi limit their usage for
producing tannase on a big scale. On the other hand, bacteria have a rapid pace of multiplication
and are simple to genetically alter. Bacteria can also survive in extreme temperature conditions,
so they can be a potential source of thermostable tannase. Besides, bacterial tannase may
effectively break down and hydrolyze natural tannins and tannic acid [2,3,19]. Also, bacterial
strains that can withstand high pH and/or temperature can be considered as a new source for
industrially useful tannase production. In studies, tannase production has been reported by
bacteria such as Lactobacillus plantarum, L. paraplantarum, L. pentosus, L. brevis, Serratia ficaria,
Bacillus massiliensis, Streptococcus gallolyticus, Bacillus lichenifomis, Enterobacter sp.,
Enterococcus sp., Citrobacter sp., Pseudomonas citronellolis, Staphylococcus ve Klebsiella
pneumonia [1,3,4,5,14,15]. Tannase activity can vary between bacterial strains and tannase production
can be affected by factors such as environmental conditions, substrate availability, and genetic
regulation.

Therefore, the characterization and optimization of tannase production in bacteria are ongoing research
areas. Recently, much effort has been made to improve tannase production. These efforts mainly
include isolation of new isolates, development of new fermentation systems, optimization of culture
conditions, strain improvement through genetic engineering and advanced approaches for product
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recovery. Screening of microorganisms that produce maximum tannase is necessary for industrial
purposes. Screening is also an important procedure for identifying potential microorganism strains.
The aim of this study is to isolate new local bacterial strains that can use tannic acid as the sole carbon
and energy source from soil samples taken from different regions of Erzurum province, to determine
their tannic acid degradation performance and to characterize the selected isolates.

2. Materials and methods
2.1. Isolation and screening of tannase producing bacteria

For the isolation of tannase-producing bacteria, soil samples were taken from different regions
of Erzurum province. Soil samples taken were added to the enrichment medium containing 5
g/l tannic acid for 48 hours. Serial dilutions of all collected samples from 10 to 10® were
performed using the standard microbiological method. For the isolation of bacteria, solid
medium prepared with 5 g/l tannic acid, 20 g/l agar, 2 g/l (NH4)2SOs, 1.5 g/l KH2PO4, 1 g/l
MgSOQs4, 0,3 g/l CaCly, 03 g/l FeSO4 was used. Serially diluted samples (10 and 10°) in a
volume of 100 ul were inoculated into the prepared solid media and spread on the surface of
the medium plate. Culture petri dishes were incubated at 25°C for 24-48 hours. Each colony
that formed the maximum tannic acid hydrolysis zone and had morphologically different
characteristics in the tannic acid solid medium was collected and purified by transferring to new
solid media. After incubation, petri dishes were wrapped in parafilm and stored at +4°C [5].

2.2. Microbial production of tannase and analysis of enzyme activities

Production of tannase enzyme by isolated bacterial strains, with the addition of 5 g/l tannic acid
as the sole carbon source, containing 100 ml of basal medium ([(g/l) KH2POg, 1.5; MgSQa, 1.0;
CacCly, 0.3, (NH4)2S04, 2.0; FeSOa, 0.03]) (pH 7) was carried out in a 250 ml titration flask [5].
The 2% bacterial inoculum, which was grown by pre-cultures the night before, was transferred
to the media. Bacterial cultures were incubated at 25°C and 180 rpm for 48 hours. After
incubation, the samples were centrifuged at 6000 rpm for 10 minutes at 4°C. The resulting
supernatants were used as a crude enzyme [5,6]. The tannase assay was measured by
modification of the method by Mondal et al. (2001). For the test sample, a reaction mixture
containing 0.1 ml of enzyme and 0.4 ml of 0.5% tannic acid solution (prepared in 0.1 M
phosphate buffer, pH 6.0) was placed into a test tube. For one hour, this reaction mixture was
incubated at 25°C. By adding 3 ml of bovine serum albumin solution (I mg/ml), which
precipitated any remaining tannic acid, the enzymatic reaction was stopped. The precipitate was
then dissolved in 3 ml of SDS-triethanolamine (1% w/v, SDS 5% v/v, triethanolamine) solution
after the tubes had been centrifuged (5,000 rpm, 10 minutes). 1 milliliter of FeCls reagent (0.01
M FeClz in 0.01 N HCI) was added to the tube and left at room temperature for 15 minutes to
stabilize the color. Absorbance was read at 530 nm versus blank (prepared without tannic acid,
containing only enzyme solution). The reference tube was prepared to contain the heat-
denatured enzyme-containing substrate. One unit of enzyme activity is defined as the amount
of enzyme required to hydrolyze 1 umol of substrate in 1 minute. Tannase level was expressed

CONFERENCE BOOK Academy Global Publishing House 38




)\ UYGUY,
R %%
2
g

as units per milliliter (U/ml). Tannase enzyme activities were analyzed. According to the results
obtained, the most productive strain was selected [7].

2.3.  Optimization of culture conditions for tannase production
Since the production of microbial enzymes is significantly affected by culture parameters such
as substrate concentration, temperature, pH, oxygen concentration, agitation speed and
incubation time, enzyme production environment conditions were optimized in the present
study. 100 ml cultures of the isolate selected in the previous step were prepared in 250 ml
erlenmeyer flasks. For each optimization parameter, the culture was centrifuged and the
supernatant evaluated for tannase activity [6]. During the experiments, different tannic acid
concentrations (0.5-2%), pH (5-9), temperature (25-40 °C) and incubation time (24 hours-96
hours) were tested to increase enzyme production.

2.4.  Molecular identification of the best enzyme producer isolate
The isolation of total DNA from the selected isolate was carried out by using the method
described  Adiguzel et al. Using the oligonucleotide primers 27-F. (5
AGAGTTTGATCCTGGCTCAG 3') and 1492-R: (5" GGTTACCTTGTTACGACTT 3)), the
16S rRNA gene was amplified from pure genomic DNA. pGEM-T was cloned with Easy
Cloning Vector (Promega, Southampton, UK) into E. coli strain JM101. The plasmid was
purified using a Wizard® Plus SV Minipreps DNA Purification System (Promega, A1330) kit
and sequenced at Macrogen Company (The Netherlands). The resulting 16S rRNA was
compared with other bacterial lines in GenBank and EzTaxon. GenBank accession humbers
were obtained by determining the similarity ratio [8].

3. Results and Discussion
3.1. Isolation and screening of tannase producing bacteria

Tannase is an important enzyme of commercial importance at the industrial level. In the studies
performed, the identification of microorganisms such as Bacillus sphaericus, Enterobacter
cloacae, Pseudomonas aeruginosa, Bacillus subtilis, Pantoea sp., Citrobacter sp., Serratia
ficaria, Lactobacillus apodemia, Staphylococcus lugdunensis, Enterobacter asburiae,
Enterobacter pneumoniae, and Klewisiella pneumoniae was carried out [1,4,5,12,13,16]. In
addition to these, studies are continuing to search for new, local bacterial isolates that can
produce more efficient tannase enzyme or that were previously unknown. Because this
approach is a very important step in terms of developing industrial enzyme production
applications and increasing enzyme efficiency. For this purpose, in the present study, soil
samples were taken from different regions of Erzurum province and the tannase enzyme
production abilities of the bacteria isolated from these samples were investigated. In the study,
only four isolates formed a maximum tannic acid hydrolysis zone in tannic acid solid media.
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3.2.Tannase assay

Quantitative estimation of tannase production potential of four bacterial isolates around them
that formed a maximum tannic acid hydrolysis zone was evaluated in broth supplemented with
tannic acid. Enzyme activities of TB1, TB2, TB3, TB4 isolates were measured as 0.35 U/mL,
2.19 U/mL, 1.76 U/mL and 1.87 U/mL for 48 hours, respectively. Among the isolates tested
for tannase enzyme production abilities, the isolate coded TB2, which showed higher activity
than the others, was selected for further studies (Table 1).

Table 1. Screening of tannase producer microorganism

Isolated strain code Tannase activity (U/mL)
TB1 0.35
TB2 2.19
TB3 1.76
TB4 1.87

Screening conditions: Temperature 25° C, initial pH 7.0, tannic acid concentration 5 g/1,
shaking speed 180 rpm and incubation time 48h.

3.3.  Optimization of tannase production

Culture parameters were optimized to increase the amount of tannase enzyme production of the
TB2 isolate. Different substrate concentrations (0.5-2%), pH (5-9), temperature (25-40°C) and
incubation time (24 hours-96 hours) were tested. Tannic acid was used as a substrate for tannase
production with TB2 isolate. Different substrate concentrations also affected enzyme
production. The results showed that tannase activity increased to 2.24 U/mL when the tannic
acid concentration was increased to 1%, but decreased significantly when the tannic acid
concentration was increased to 2% (Figure 1). This may be due to the toxicity of tannic acid.
Similar results were previously reported in a study with E. cloacae [9]. According to
Govindarajan et al. [9] reported that, isolates of Enterobacter cloacae, Bacillus subtilis,
Enteroinbacteriaceae bacterium and Bacillus cereus can use up to 2% of tannic acid.
Depending on the substrate concentration used, the increase or decrease in the amount of
enzyme production varies between species.
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Figure 1. Effect of tannic acid substrate concentration on enzyme synthesis in Pantoea agglomerans
TB2. Culture parameters: Temperature 25° C, initial pH 7.0, shaking speed 180 rpm and incubation
time 48 h.

Culture conditions with optimum pH for tannase production with TB2 isolate are shown in
Figure 2. Tannase activity was highest at pH 8.0 (2.29 U/mL), lowest at pH 5.0 (1.91 U/mL),
and moderate at pH 9.0 (2.23 U/mL). The results obtained showed that tannase was active at
alkaline pH 8.0. Beyond this pH, tannase mostly loses its activity. Similarly, Matsuda et al.
determined the optimum pH of the tannase they produced from Lactobacillus plantarum, which
they isolated in their study, to be approximately 7.5 [10]. They reported that at pH 7.0 the
activity was 85% of the optimum pH, and at pH 9.0 the activity was approximately 50% of the
optimum pH. Bacterial strains that can withstand high pH can be considered as a new source
for industrially useful tannase production. The TB2 isolate is important in this respect.
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Figure 2. Effect of initial pH on enzyme synthesis in Pantoea agglomerans TB2. Culture parameters:
Tannic acid concentration 10 g/L, temperature 25°C, shaking speed 180 rpm and incubation time 48 h.
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Figure 3 shows the effect of temperature on tannase activity. Activity of tannase was 2.35 U/mL
at the optimum temperature of 30°C. While the enzyme activity reached its maximum level at
30°C, it was observed that tannase activity decreased at higher temperatures. Similar results
have been reported by Kumar et al [4]. Muslim et al. determined the optimum temperature for
tannase production as 30°C in their study with Erwinia carotovora, a plant pathogen, and

reported that enzyme production gradually decreased with the increase in incubation
temperature.
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Figure 3. Effect of temperature on enzyme synthesis in Pantoea agglomerans TB2. Culture
parameters: Tannic acid concentration 10 g/L, initial pH 8.0, shaking speed 180 rpm and incubation
time 48 h.

In the final stage, the optimum incubation time was tested (Figure 4). The results showed that
the enzyme activity was highest at 48 hours of incubation and decreased from 48 hours onwards.
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Figure 4. Effect of incubation time on enzyme synthesis in Pantoea agglomerans TB2. Culture
parameters: Tannic acid concentration 10 g/L, temperature 30°C, initial pH 8.0 and shaking speed 180
rpm.

CONFERENCE BOOK Academy Global Publishing House 42




)\ UYGUY,
R %%
2
g

3.4. Identification of potent tannase producing bacterial isolate

The current study focused on isolating bacteria capable of producing tannase in high yields.
The TB2 strain selected for this feature was identified as Pantoea agglomerans based on 16S
rRNA sequence analysis. This strain was 99.79% similar to Pantoea agglomerans in the
GenBank database (Figure 5).

Pantoea eucalypti (DSM 23077)

&3 Pantoea hericii (LMG 28847)

83 Pantoea anthophila (DSM 23080)

Pantoea ananastis (DSM 17873)

84 Pantoea conspicua (DSM 24241)

Pantoea brenneri (DSM 24232)

Pantoea vagans (DSM 23078)

Pantoea pleuroti (KCTC 42084)

2| TB2

%0 ! Pantoea agglomerans (DSM 3493)

Citrobacter pasteurii (DSM 28879)

0o

Figure 5. Neighbor joining phylogenetic tree on the basis of 16S rRNA
gene sequence data of the isolate TB2. Citrobacter pasteurii was used as out-group.
Bootstrap values based on 1000 replications are listed as
percentages at branching points. Only bootstrap values >50% are shown at nodes. The scale bar
represented 1% divergence.

Pantoea agglomerans is a gram-negative bacteria known to have tannase enzyme activity.
Optimal conditions for tannase production and activity may vary depending on the specific
strain of Pantoea agglomerans. The specific properties of tannase produced by different strains
of Pantoea agglomerans may vary. Therefore, in the current study, more research is needed to
realize the production of tannase from the new tannase producing isolate locally isolated from
the soils of Erzurum province, to purify the produced enzyme and to investigate its potential
uses.
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ABSTRACT

Trigonella is one of the most important and oldest known medicinal plants in the world. It
is used in treating many diseases due to its various effective compounds. Trigonella is an
annual herbaceous plant, rarely perennial, hairless, or usually hairy, and rarely tuberous.
About 100 species of Trigonella are known mainly in the Eastern Mediterranean and West
Asia, and 18 species in Irag. Trigonella strangulata Boiss., Trigonella filipes Boiss. and
Trigonella uninata Banks & Sol. are three widely used species that grow well in the northern
suburbs of Iraq and are highly used in oral consumption and folk medicine.

In this presentation, the different species of Trigonella genus, whichs is belong to Legum
family, in Irag, will be described and folkloric use of some species among local people will
be given.

Keywords: Trigonella, Iraq, Ethnobotany

INTRODUCTION
The genus Trigonella L. belongs to the Fabaceae family's Trifolieae tribe and

Trigonellinae subtribe (Lock and Simpson, 1991, Mabberley, 1997). It contains approximately
135 species that are broadly dispersed in the arid area around the eastern Mediterranean,
western Asia, southern Europe, northern and southern Africa, and just one species grows in
southern Australia (Guest and Townsend, 1966, Akan et al., 2020, Ceter T. et al., 2012,
Ranjbar et al., 2012). Twenty-three species are recorded in Europe, 35 in the former USSR,
25 in Iran, 18 in Iraq, 3 in North America, and 2 in Australia (Komarov, 1964, Tutin et al.,
1964, Davis, 1970, Townsend and Guest, 1974, Anzalone et al., 1982, Zohary and Feinbrun-
Dothan, 1966). The Middle East region and the Mediterranean are the centers of origin of
Trigonella and Trifolium species (Vavilov, 1926, Dangi et al., 2004, Dangi et al., 2016,
Fazlioglu et al., 2018, Basu et al., 2019, Uslu and Babac, 2019).
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Several researchers have attempted to employ the taxonomy of the genus Trigonella.
Sirjaev (1928, 1934), Hutchinson (1964) gave detailed descriptions of its taxonomic
characters.

Some taxa are important in food and medicine, particularly of the cultivated species
Trigonella foenum graecum L. (Fenugreek) were known and used for different purposes in
ancient times, especially in Greece and Egypt (Beyzi et al., 2010; Petropoulos, 2017). Seeds
of Fenugreek are used for various purposes in the domestic market, as well as exporting.
Fenugreek seeds (T. foenum-graecum) have a number of medicinal properties, and the seeds
are used to treat various diseases from the past to the present (Akan et al., 2020).

Trigonella, commonly known as fenugreek, is a plant that is native to the Mediterranean
region, including parts of Irag. In Iraq, Trigonella is distributed throughout the country and can be

found in various regions.

Trigonella is a versatile plant that grows well in different climates and soil types. It is typically
found in agricultural areas, including fields and farmlands. Farmers in Iraq cultivate fenugreek for
its culinary uses, as well as for its medicinal properties. While Trigonella is grown in many parts of
Iraq, there are certain regions that are known for its cultivation. Some of the major areas where

fenugreek is grown include:

a) Baghdad: The capital city of Iraq has agricultural areas where fenugreek is cultivated.
Farmers in the outskirts of Baghdad grow Trigonella for both domestic consumption and
commercial purposes.

b) Nineveh: The Nineveh Governorate, located in northern Iraq, is another region known for
fenugreek cultivation. The fertile plains of Nineveh provide suitable conditions for
Trigonella to grow.

¢) Basra: The southernmost province of Iraq, Basra, is also involved in the cultivation of
Trigonella. The region's climate and fertile soil support the growth of fenugreek plants.

d) Diyala: Situated in eastern Iraq, Diyala is known for its agricultural production, including
the cultivation of Trigonella. Farmers in this region grow fenugreek alongside other crops.

These are just a few examples of the regions in Iraq where Trigonella is distributed. However,

it's important to note that fenugreek cultivation is not limited to these areas, and farmers in other

parts of the country may also grow this plant based on local conditions and agricultural practices.
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Trigonella's biological and therapeutic properties are primarily related to the variety of
its physiologically active chemical components, which serve as raw materials for the
production of several therapeutic and hormonal medications (Srinivasa and Naidu, 2021).
MATERIAL AND METHODS
This article summarizes and reviews published experimental studies and scientific
literature from the databases including PubMed, Google and local library searches.
Collection and identification of plant
The mature and healthy plants of T. strangulata, T. filipes, and T. uncinata (Figure 1) were
collected from Amadya, Rowanduz, and Erbil, the north of Irag. They were identified with
Flora of Irag (Guest & Townsend, 1966) and recorded with 6560, 6561, and 6562 reference
numbers at the Harran University Herbarium, Turkey. The specimens are preserved at the
HARRAN herbarium. Plants were collected in Erbil Mountains in the First week of March

2021. The whole plant was cleaned and sun-dried for a week.

| VS WY
Figure 1. From left to righte a) Trigonella strangulata, b) Trigonella filipes, and c) Trigonella uncinata
The Plant List database was used in this investigation to verify the correctness of the

scientific names of plant species (www.theplantlist.org).

We have interviewed 20 people using plants in the Erbil region for the ethnobotany of
plant species. During our trips to the region, we asked local people to show us the plants they
used for medicinal purposes; we recorded the local names of the plants they used.
RESULTS
The information available in the literature on the distribution of Trigonella in Iraq and
ethnobotany of some species among local people is given.

Trigonella in Iraq
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Trigonella is an annual herbaceous plant, rarely perennial, hairless, or usually hairy, and
rarely tuberous. About 100 species of Trigonella are known mainly in the Eastern

Mediterranean and West Asia, and 18 species in Iraq (Table 1) (Ghazanfar and Edmonson,
2016).

Table 1. Distribution, habitat, and altitude of all Trigonella species in Iraq (Ghazanfar and Edmonson, 2016)
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No. NAME LOCATION/ altitude
Silty depressions in the desert, sometimes on gravel or sandy desert (300m).
Ramadi 30 km. N.W. of Ramadi, Alizzi, Asila, Reeh. f. Thulaima, Salman,
1 T. anguina 42 km. E. by S. of Salman, 95 km. S.S.E. of Salman, km. S. by W. of Samawa,
30 km. W. by N. of Busaiya, 5 km. S.E. by E. of Zubair, 12 km. N.E. of
Safwan, Um Qasr, Mahmudiya, Nahrwan, Kibasi and Ashar.
2 T. astroites Occasional in the steppe region of Irag (50-800 m).
Common in the steppe region of Irag, sometimes penetrating up into the lower forest zone
and down into the sub-desert zone (50-700 m). below  Kursi,
3 T. aurantiaca Qaiyara, Shargat, Mareseh,Shargat and Tikrit, Hatra, Jabal Makhul, Hawija,
' Tuz and Taug, Jabal Hamrin, Khanagin, Qaraghan, Ab-i Naft, Mandali,
Badra, 30 km. & 50 km. S.E. of Badra, 10 km. W. of Tikrit, 33 km. S. of
Samarra and 13 km. E. of Samarra.
Grassy places in the lower mountains and valleys, on a limestone ridge in oak
forest, as a garden or wayside weed, and in fields on the upper plain (100-
4 T. caelesyriaca 1200 m). Sinjar, Dohuk, Salah ad-Din, Shaglawa, Sinjar, 80km. N.E. of

Rawa, Nineveh, Kirkuk and Taug, 30 km. W. of Arbil and 10-15 km. E. of
Arbil.

Occasional in the steppe region of lIrag (100-250 m). Shargat, Jabal Makhul,

5 T. coerulescens  Ain Dibs, Tuz, Kirkuk, Jabal Hamrin, Adhaim, Injana, lower Diyala and
Shahraban.

6 T. elliptica Very rare if found in (Dry steppe zone of Mandeli)

7 T. filipes Occasional in the lower forest zone of Iraq (700-1_100 m). Zawita gorge, Kuh Sefin, nr.
Shaglawa, Serkupkan, Chamchamal, Dokan, Qarachitan, Palegawra, Khurmal,

8 T. fischeriana ~ Very rare in Irag-only two records in Sinjar and Mosul

T foenum Ra_re (locally qommc_)n)_ in Irag's lower forest zone; also (cultivated or as a haven) on the

9 graecum irrigated alluvial plain in the desert (900 m).

10 T hamosa AIIu\{iaI plgin in the desert region of Irag. The only record of it is a lower Mesopotamian"
alluvial plain.
Quite common in the lower forest zone and steppe region of Irag-penetrating into the sub-
desert zone (100-1300 m). Denuded limestone slope at the lower limit of oak forest, grassy

11 T. monantha mountain orchard pasture, dry styptic slope, open Pea steppe, depressions in the dry steppe,

sandy clay by the roadside, riverside shingle bank, desert irrigation channel. Above Sinjar,
Dohuk, Kuh Sefin, Rowanduz, 18 km. N.W. of Rania, 17 km. N.W. of Rania, Koi Sanjaq,
Qaranjir, Mela Kowa, 7 km. W. of Tawila and Jabal Hamrin

12 T. monspeliaca

Occasionally in the steppe area and lower woodland zone of Iragq (100-1400 m). Below
Kursi, Dohuk district, Agra, Kuh Sefin, or Shaglawa, Bornm. 10 km. W. of Tawila,
Qaiyara, Kirkuk, Jabal Hamrin and Badra.

13 T. orthoceras

Very rare (locally common) in Irag--only one record in Qaiyara

14 T. spicata

Occasional in the lower forest zone of Irag (75-1000m). Zawita, ad-Din, Shaglawa,
HainesW., I-larir, Kuh-i Sefin, Shaglawa, Haibat, Sultan Dagh, 20 km. N.W. of Sulaimaniya,
Dokan, Qaradagh and Ja'faran.

15 T. spuneriana

Lower forest and moist-steppe zones of Irag: Mons Sinjar (100-800 m). Mons Sinjar, Kuh
Sefin, nr. Shaglawa, 31 km. N. of Alkas, Qaranjir, and Chamchamal, 4 km. S. of Taktak
bridge, Kirkuk district and Qaraghan (Jalaula),

16 T. stellate

Sandy desert places, sometimes on gravel, gypsum, or silty places, rarely on saline soil (600-
700 m). Jabal Hamrin, above Injana, Jabal Hamrin, on Baghdad-Khanagin road, S. of Badra,
N.W. of Falluja, 24 km. E. of Samarra, Amman-Baghdad road, 20 km. & 30 km. N. of Rutba,
73 km. N. of Rutba, 100 km. N.E. of Rutba, 320 km. W. of Baghdad, 170-190 km. W. of
Ramadi, 60 km. N.W. of Ramadi, 31 km. W. of Ramadi, 20 km. W. of Ramadi, Ramadi, 15
km. W. of Faluja, Rahhaliya, 6 km. S. of Shithatha, 70 km.W. of Nukhaib, 30 km. S. of
Shanana, 12 km. W. ofUkhaidhir, 80 km. W. of Shabicha, 40 km. W.N.W. of Shabicha, 50
km. N. by W. of Aidaha, 8 km.of Aidaha, Salman, 3 km. N. of Salman, 10 km. & 30 km, E.
of Salman, 95 km. S.S.E. of Salman, 12 km. W.N.W. of Ansab and 65 km. S.W. of Basra

17 T. strangulata

Occasional in N.E. and central sectors of the forest zone of Iraq (850-1500 m). Kursi, Zawita
gorge, Matina, Suwara Tuka, Kuh-i Sefin, Shaglawa, Haibat Sultan Dagh, Saran, Kani
Kawan and 18 km. N.W. of Rania.

18 T. uncinata

Occasional in the moist-steppe zone of Irag, penetrating into the lower forest and dry-steppe
zones (200-800 m). Kursi, Qaiyara, Kirkuk, Khanagi
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Ethnobotany of Trigonella in North Iraq
Names in Different Countries

Fenugreek types were called "cow horns" by the Ancient Greeks because of the shapes
of their fruits. By the Romans, it was called "Greek Dry grass," even "siliqua™ and "silicia"
as well as the names "Buceras" and "Aegoceras” coming from Ancient Greek. The Swedish
scientist Linné, on the other hand, formed the name of the genus from the Latin word
"triangle” due to its trifoliate crest, which is seen in the "Trigonella foenum-graecum”
species. The genus name, Trigonella, means "small triangle” and yellowish-white flowers.
T. foenum-graecum name means ‘Greek hay’, which refers to its first importation from
Greece (Basu, 2006, Zandi et al., 2017b).

This plant also is grown as a potherb, condiment, fodder, and for soil improvement in
India, east to southern USSR, and the Mediterranean countries and, depending on the
climate, is planted in spring or autumn. It is usually a cold-season crop grown with or without
irrigation in India (Ouzir et al., 2016).

Different names have been credited to Trigonella dependent on the language, culture,
and state. For example, fenugreek in Persian is called Shanbalilae; in Arabic is named Hulba;
in Armenian is termed Shambala; in Japanese is called Koroba; in Chinese is called Hu-lu-
ba, Hu-lu-pa, K'u-Tou; in Italian is called Fieno Greco; in Ethiopian is called Abish; in
Indian and Pakistani is named Meth; in Russian called Pazhitnik; in French: is called
Fenugrec, Trigonelle, and in German is called Bockshornsamen, Bockshorklee (Sharma and
Maloo, 2022).

According to field trips and preliminary investigations, three taxa of Trigonella,
including Trigonella strangulata, Trigonella filipes, and Trigonella uncinata mostly used in
the North of Iraq for different purposes (Table 2).

Table 2. Our preliminary visit to local people of North Iraq for traditional uses of some species of Trigonella

Species Location Traditional uses for human Traditional uses for animals
anti-diabetic, antiinflammation,
Shaglawa abdominal pain, and hepatic
Safeen Las | abnormalities

Trigonella
strangulata

Trigonella Mirawa Swelling of the body, such as leg and dried and kept it for animal diet
filipes Hiran abdomen, fever, and cough in winter because it increases
Trigonella Siktan Decrease lipid profile, inflammation, animals' milk production.
uncinata fatigue, and itching skin.

CONCLUSION

The resarch on Trigonella exhibits its health benefits and potential medicinal properties in
various indications and has little or no side effects, suggesting its pharmaceutical, therapeutic

and nutritional potential.
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OZET

Karaciger yangist karaciger parensimi i¢inde yangisal hiicre infiltrati olarak tanimlanir.
Kolangiohepatitis ise karaciger ve safra kanallarinda yangi anlamina gelir. Yangisal karaciger
hastalig1 (safra kanali yangisi) kedi ve kdpeklerde yaygin sekilde goriiliir. Kopeklerde karaciger
ve safra kanali hastaliklarinda safra kultiirinde Escherichia coli, Enterococcus spp.,
Clostridium spp., Enterobacter cloacae, Klebsiella sp., Proteus spp., Bacteroides sp.,
Streptococcus spp., Staphylococcus spp., Corynebacterium sp., Bacillus sp., Lactococcus lactis,
Pseudomonas aeruginosa, Campylobacter jejuni, koagiilaz negatif Staphylococcus spp.,
Citrobacter freundii, Staphylococcus pseudintermedius, Listeria spp., Salmonella spp.,
Brucella spp., Yersinia pseudotuberculosis, Actinomyces, Nocardia spp. ve Pasteurella spp.
izole edilmistir. Kedilerde karaciger ve safra kanali hastaliklarinda safra kiiltiiriinde
Escherichia coli, Enterococcus spp., Streptococcus spp., Staphylococcus spp., Clostridium
spp., Bacillus sp., Enterobacter cloacae, Proteus spp., Peptostreptococcus spp., a-hemolitik
Streptococcus, Bacteroides spp., Salmonella enterica serovar Typhimurium, Pseudomonas
spp., Acinetobacter spp. izole edilmistir. Kedilerde karaciger yangisina neden olan diger
etkenler felin infeksiy6z peritonitis, Toxoplasma gondii, Leishmania infantum ve
Platynosomum concinnum’dur. Bu ¢alisma kapsaminda kedi ve kopeklerde kolangiohepatitise
neden olan etkenler siralandi. Son yillara ait bilimsel kaynaklar genis sekilde taranip,
irdelenerek hangi durumlarda hangi sagaltim seceneklerinin uygulandigina yonelik oldukca
kapsamli bilgiler verildi. Ayrica klinisyen veteriner hekimlere uygulama yoniinden kolaylik
saglamas1 bakimindan, noétrofilik, lenfositik safra kanali yangisi ve karaciger paraziti
enfeksiyonu bulunan hastalarda sagaltim i¢in kullanilan ilaglarin endikasyonlari, doz ve
uygulama yollari ile yan etkileri tablolar halinde sunuldu.

Anahtar kelimeler: Kedi, kopek, karaciger ve safra kanali yangisi, sagaltim.
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TREATMENT CHOICES IN CHOLANGIOHEPATITIS OF CATS AND DOGS

ABSTRACT

Hepatitis is described as inflammatory cell infiltrate in the liver parenchyma.
Cholangiohepatitis means inflammation of the bile ducts and liver. Inflammatory liver disease
(inflammation of the bile ducts) commonly occurs in cats and dogs. In diseases of the liver and
bile ducts in dogs, Escherichia coli, Enterococcus spp., Clostridium spp., Enterobacter cloacae,
Klebsiella sp., Proteus spp., Bacteroides sp., Streptococcus spp., Staphylococcus spp.,
Corynebacterium sp., Bacillus sp., Lactococcus lactis, Pseudomonas aeruginosa,
Campylobacter jejuni, coagulase-negative Staphylococcus spp., Citrobacter freundii,
Staphylococcus pseudintermedius, Listeria spp., Salmonella spp., Brucella spp., Yersinia
pseudotuberculosis, Actinomyces, Nocardia spp. and Pasteurella spp. are isolated in the culture
of bile. In diseases of the liver and bile ducts in cats, Escherichia coli, Enterococcus spp.,
Streptococcus spp., Staphylococcus spp., Clostridium spp., Bacillus sp., Enterobacter cloacae,
Proteus spp., Peptostreptococcus spp., a-hemolytic Streptococcus, Bacteroides spp.,
Salmonella enterica serovar Typhimurium, Pseudomonas spp., Acinetobacter spp. are isolated
in the culture of bile. In cats, other reasons causing hepatitis are feline infectious peritonitis,
Toxoplasma gondii, Leishmania infantum and Platynosomum concinnum. In the context of this
study, the agents causing cholangiohepatitis in cats and dogs are compiled. Comprehensive
knowledge was given for which treatment choices are used in which conditions by widely
searching recent scientific sources. In addition, to provide convenience veterinary clinicians
from a practical aspect, indications, doses, and administration ways of used drugs, as well as
adverse effects in patients having neutrophilic, lymphocytic bile duct inflammation and liver
fluke inflammation were presented in tables.

Keywords: Cat, dog, cholangiohepatitis, treatment.

Kopeklerde karaciger ve safra kanali hastaliklarinda safra kiiltiiriinde Escherichia coli,
Enterococcus spp., Clostridium spp., Enterobacter cloacae, Klebsiella sp., Proteus spp.,
Bacteroides sp. (Tamborini ve ark., 2016), Streptococcus spp., Staphylococcus spp.,
Corynebacterium sp., Bacillus sp., Lactococcus lactis, Pseudomonas aeruginosa (Policelli
Smith ve ark., 2017), Campylobacter jejuni, koagiilaz negatif Staphylococcus spp. (Peters ve
ark., 2016), Citrobacter freundii, Staphylococcus pseudintermedius (Harrison ve ark., 2018),
Listeria spp., Salmonella spp., Brucella spp., Yersinia pseudotuberculosis, Actinomyces,
Nocardia spp. ve Pasteurella spp. (Farrar ve ark., 1996; Kearns, 2009) izole edilmistir.

Kedilerde karaciger ve safra kanali hastaliklarinda safra kiiltiirtinde Escherichia coli,
Enterococcus spp., Streptococcus spp., Staphylococcus spp., Clostridium spp., Bacillus sp.,

Enterobacter cloacae (Policelli Smith ve ark., 2017), Proteus spp., Peptostreptococcus spp., a-
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hemolitik Streptococcus (Peters ve ark., 2016), Bacteroides spp., Salmonella enterica serovar

Typhimurium, Pseudomonas spp., Acinetobacter spp. (Boland ve Beatty, 2017) izole edilmistir.

Karaciger Yangisinin Sagaltimi

Antibiyotik secimi temel olarak bakteriyel kiiltlir ve duyarlilik testinin sonuglar1 esasina
gore yapilir. Kiiltiir sonuglar1 elde edilene kadar ampirik sagaltim Gram pozitif ve Gram negatif
aerob ve anaerob etkenleri kapsayacak sekilde saglanir (Brain ve ark., 2006; Boland ve Beatty,
2017). Uygun antibiyotik seg¢imleri florokinolon, penisilin ve metronidazol ya da giiglendirilmis
penisilin/klindamisin ile bir florokinolonu igerir (Clark ve ark., 2011; Brain ve ark., 2006).

Destekleyici sagaltimda ven ig¢i sivi sagaltimi kan hacmi diisiikk, mikro dolasim
bozuklugu olan hastalarda yarar saglar (Auzinger ve Wendon, 2008; Weingarten ve Sande,
2015).

Destekleyici ilaglar ursodeoksikolik asit, S-adenozil-L-metiyonin karaciger safra kanali

yangilarinda kullanilabilir (Harrison ve ark. 2018).
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Abstract

Paclitaxel (PTX) is an anticancer agent frequently used in cancer treatment. However,
neuropathic pain formation limits the use of this drug for a long time and in high doses. This
causes the cancer to recur. Despite the use of various analgesics available, unrelieved pain
remains a major health concern. In this study, the therapeutic effect of parthenolide (PTL) on
PTX-induced neuropathic pain was investigated. For this purpose, 48 rats were divided into 6
groups, 8 in each group. The first group was called the control group. The 2nd group was
administered PTX with a cumulative dose of 8 mg/kg to induce neuropathic pain. The 3th group
was called the sham group and DMSO, which was used as the solvent of the therapeutic
substance PTL, was applied to this group. Groups 4, 5, and 6 are the treatment groups. These
groups were treated with 1 mg/PTL, 2 mg/kg PTL and 4 mg/kg PTL for 14 days. After the
treatment, the animals were sacrificed and brain (cerebral cortex) tissue samples were taken.
The expression changes of Cacnalh and Kcnbl genes, which are pain-related genes, was
investigated in the tissues obtained. It has been determined that PTL relieves pain by acting on
Ca* and K* channels, especially when used at a dose of 4 mg.

Keywords: Parthenolide, Neuropathic pain, Paclitaxel

Introduction

Cancer is a condition whose incidence is increasing day by day, which threatens people's lives
and reduces their quality of life (Addington & Freimer, 2016). Although there are different
cancer treatment methods, anti-cancer drugs are one of the most basic approaches. Despite the
high success in the treatment with these drugs, the side effects of the drugs negatively affect the
healing process of the patient and the treatment. Neuropathy is one of the most common side
effects associated with drugs used in cancer chemotherapy (Alessandri-Haber et al., 2008).
Chemotherapy-induced peripheral neuropathy (CIPN) is serious toxicity depending on the dose
of use. For this reason, the dose of the drug is usually reduced or the treatment is stopped. This
situation causes the desired efficiency from chemotherapy to not be obtained and the quality of
life of the patients to decrease (Hershman et al., 2014). Paclitaxel (PTX), a frequently used
chemotherapy drug, is used in the treatment of many cancer types, especially lung, ovarian, and
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breast cancers. CIPN, one of the most serious side effects of chemotherapy, usually manifests
as sensory peripheral neuropathy (Argyriou et al., 2012). Prevention of CIPN is very important
for the effective use of PTX. Neuropathic pain results from an injury to the peripheral or central
nervous system. This injury may induce neuropathic pain by altering the expression and
function of ion channels such as Cav, HCN, and Nav (Tibbs et al., 2016). Studies draw attention
to the development of treatment options targeting these ion channels (Tibbs et al., 2016). In this
study, the therapeutic effect of parthenolide (PTL), the active ingredient of Tanacetum
parthenium, on PTX-induced neuropathic pain in rats was investigated.

Material and method
The experimental setup

The rats used in the study were obtained from Atatiirk University Medical Experimental
Application and Research Center (ATADEM). 48 Sprague dawley male rats were used in the
study. Six groups were formed for the experiment.

Group 1: Control (This group included healthy animals without any treatment).

Group 2: PTX (Paclitaxel was administered at a cumulative dose of 8 mg/kg and neuropathic
pain was created).

Group 3: Sham (DMSO, the solvent of PTL was applied).

Group 4: Neuropathic pain was created and treatment was administered with 1 mg/kg PTL for
14 days.

Group 5: Neuropathic pain was induced and treated with 2 mg/kg PTL for 14 days.

Group 6: Neuropathic pain was induced and treated with 4 mg/kg PTL for 14 days.

Creation of neuropathic pain model and treatment with PTL

Neuropathic pain was induced by administering paclitaxel to rats at a cumulative dose of 8
mg/kg. Applications were made by giving 2 mg/kg paclitaxel for 4 days every other day (Zhou
et al., 2020). It was waited 21 days for model formation. Afterward, 1 mg/kg PTL, 2 mg/kg
PTL, and 4 mg/kg PTL were administered to the treatment groups, respectively, for 14 days.
After the treatment, the animals were sacrificed and the cerebral cortex tissues were removed.

Real Time PCR

RNA was isolated from the cerebral cortex tissues of all animals with an RNA isolation kit
(Invitrogen 12183025 RNA Mini Kit). The cDNA library was created from the obtained RNAs
(Biolabs, E6300S). The changes in the expression levels of Cacnahl and Kcnbl genes were
determined by SYBR green method (Kocpinar et al., 2020). The primers given in Table 1 were
used in the study. Results were analyzed using the ACT method (Zhang et al., 2003).
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Table 1. Gene-specific primers showing the names, gene symbols, and GenBank accession
numbers

Gene Elongation Position Primer Sequence (5'—3")
Symbols
Forward ATCAATCCCACCATCATCC
Cacnalh
Reverse ACCTTGGCTTTCCTGTGCTG
Forward GGGTTGCTAGTGAAAGAGT
Kecnbl
Reverse CATACGAGCGTTGTTTGGA
Forward CCTTCATTGACCTCAACTAC
Gl Reverse TCGCTCCTGGAAGATGGTGAT

Statistical analysis

Statistics of experimental results were analyzed by one-way ANOVA and Tukey post-hoc
testing using GraphPad Prism Software version 8.0 (GraphPad Software, San Diego, CA). P-
values <0.05 were considered significant. Statistically significant changes are indicated by a
symbol (*). Symbol expressions are as follows: *P < 0.05 (significant); **P < 0.01 (very
significant); ***P < 0.001 and ****P < 0.0001 (very significant).

Results
gPCR results

When the real-time PCR results were examined, it was observed that the expression level of the
Cacnalh gene increased significantly in the neuropathic pain group, while the expression level
of the Kcnbl gene decreased. It was determined that Cacnalh gene expression decreased and
Kcnbl gene expression increased in the 2 and 4 mg/PTL treatment groups.
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Figure 1. Relative mRNA expression levels of Cacnalh (a) and Kcnb1 (b) in cerebral cortex tissues of
control and experimental groups.
Discussion

Neuropathic pain is caused by a disease in the central or peripheral nervous system. It can occur
due to various reasons such as peripheral nerve trauma, diabetes, spinal cord injury and
chemotherapy. It usually shows a chronic and persistent course (Smith, 2020). CIPN creates
serious toxicity depending on the dose used. This causes the dose to be reduced or the treatment
to be discontinued. Inadequacy in treatment affects the quality of life of patients negatively.
This has made CIPN therapy a particular subject of research (Leen et al., 2022). Chronic pain
is an important therapeutic problem due to the low efficacy and side effects of current treatment
options (Seungkyu Lee, 2013). Voltage-gated ion channels regulate processes such as the
excitation of neurons, the release of neurotransmitters, and the generation of action potentials.
Voltage-gated calcium channels (Cav), an ion channels, are very important in the formation and
progression of chronic pain (Swayne & Bourinet, 2008).

The Cacnalh gene is a calcium channel that encodes the al subunit of Cav3.2 and stimulates
neurons. These channels contribute to neurotransmitter release and pain transmission as well as
providing neuronal excitation. Therefore, inhibition of Cav3.2 channel activity or reduction of
Cancnalh gene expression causes analgesic effects by reducing pain transmission (Souza et al.,
2016). In a study, it was shown that Toddaculin, a natural compound, effectively inhibits the
Cav3.2 channel and can treat pain by significantly reducing the excitability of the dorsal root
(Kamau et al., 2022). The development of calcium channel inhibitors targeting nociceptors will
contribute to their use as analgesics in the treatment of chronic pain (Seungkyu Lee, 2013). In
another study, the Cav3.2 blockers ML218 hydrochloride and betulinic acid improved
mechanical allodynia in paclitaxel-induced peripheral neuropathy (Cai et al., 2021). Decreased
functions of voltage-gated K+ channels significantly affect pain transmission by increasing
neuronal excitation. In a study, it was determined that there was a significant decrease in the
MRNA levels of K+ channels in rats with painful diabetic neuropathy (Alles & Smith, 2021).
K+ channels have an important place in the neurotransmission process of DRG neurons.
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Therefore, decreased K+ currents after peripheral nerve injury cause hyperexcitability in DRG
neurons (Yang et al., 2004). When the data obtained from our study were examined, it was
observed that the expression level of the Cacnalh gene increased, while the expression level of
the Kcnbl gene decreased in the PTX-administered group. In other words, in the case of pain,
the Ca + channel is activated, while the K + channel is inhibited. These data are also consistent
with previous studies. After treatment with PTL, it was determined that the expression level of
the Cancnalh gene decreased while the expression level of the Kcnbl gene increased. In
particular, 4 mg/kg PTL treatment was found to be effective in reducing pain.
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ABSTRACT

This study investigates whether smart grid technology could enhance smart homes' energy
efficiency. The objective of increasing energy efficiency may be accomplished by utilizing
predictive analytics, which offer insights into energy consumption trends and enable proactive
energy management. For data pre-processing, exploration, machine learning implementation,
and visualization in this study, we used the RStudio tool. We performed a time-series analysis
on a Kaggle dataset using data gathered from smart meters to discover trends and patterns in
energy use. For predicting energy usage, an array of time-series algorithms, including ARIMA,
were examined. Our results show that, with a Mean Absolute Percentage Error (MAPE) of
72%, the ARIMA algorithm beat other models. These findings show how predictive analytics
can effectively estimate energy use in smart homes, enabling efficient energy management and
conservation.

Keywords: Home appliances; smart grids; smart meters; energy consumption; time series
analysis; and energy prediction.

1. INTRODUCTION

Due to the ease and automation aspects of smart homes, which are growing in popularity, there
is a great chance to improve energy efficiency in residential settings. These households now
have more options for cutting energy use and maximizing energy use due to the inclusion of
smart grid technology. The use of predictive analytics, which allows for proactive monitoring
and offers insightful information on energy usage trends, appears to be a potential strategy for
achieving these objectives. The heating and cooling systems, kitchen appliances, and other
energy-consuming equipment are all included in smart homes. Predictive analytics approaches
may be used to anticipate future energy usage and spot patterns and trends in present
consumption by utilizing past energy data. As a result, households and energy management
systems may decide how to optimize and conserve their energy consumption. Numerous
studies have explored into the use of predictive analytics to forecast energy use in smart homes.
This work aims to create precise models that can predict energy demands by utilizing cutting-
edge data processing and machine learning algorithms. This would allow families to actively
control their energy consumption and contribute to a more sustainable future.

Machine learning techniques were used in a research by A. Belkadi and M. A. Benghanem
(2017) to forecast energy use in smart homes. The authors employed various algorithms,
including k-NN, Decision Tree, Random Forest, and SVM, using data from smart meters. The
outcomes demonstrated that the Random Forest algorithm had the highest accuracy.
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Machine learning methods were employed in one study by Liu et al. (2021) to forecast power
usage in smart homes. Machine learning models were trained by the authors using data from
smart meters, weather predictions, and calendar events. They discovered that machine learning
methods, with support vector regression obtaining the greatest performance, could reliably
forecast power use in smart homes. The authors concluded that their strategy might assist
homeowners in lowering power expenses and building smart houses that are energy efficient.

Another study carried out by Li et al. (2020) looked into the use of deep learning methods to
smart home energy management. To forecast trends of energy usage in smart homes, the
scientists employed a convolutional neural network. In comparison to conventional statistical
models, the scientists discovered that the deep learning model had a greater accuracy in
forecasting energy use. The authors proposed that precise energy forecasting and optimization
in smart homes may be achieved using deep learning models.

Similar to this, Zhang et al.'s (2020) study investigated how machine learning algorithms may
be used to forecast energy use in smart homes. Machine learning models were trained by the
authors using data from smart meters and weather predictions. They discovered that machine
learning methods could estimate energy use with high accuracy, with random forest showing
the highest results. The authors claimed that by using this method, homeowners could build
smart, energy-efficient houses while spending less on power.

Hu et al.'s (2019) innovative approach for energy management in smart homes was proposed
in another study. The authors optimized energy usage in smart homes using a deep
reinforcement learning method. They discovered that their strategy may lead to up to 30%
energy savings. The authors claimed that their methodology might be applied to create smart,
energy-efficient houses and lessen household carbon footprints.

Using time series models, Bashir, Azam, Khan, and Gulzar (2020) carried out a case study in
Pakistan to predict the demand for household power. Three models—Autoregressive Integrated
Moving Average (ARIMA), Seasonal Autoregressive Integrated Moving Average (SARIMA),
and Vector Autoregression (VAR)—were used to analyse data from the Pakistan Energy
Yearbook. With a mean absolute percentage error (MAPE) of 5.51%, the authors discovered
that SARIMA performed better than the other models. In addition, they discovered that rising
family incomes, urbanization, and population expansion all contributed to a rise in electricity
usage over time. The authors recommended that in order to fulfil the rising demand for power
in the residential sector, governments concentrate on creating sustainable energy policies.

For the forecasting of domestic energy consumption in smart houses, Hajji, Aziz, Taheri, and
Javidan (2021) suggested an enhanced ARIMA-based model. The authors employed an
ARIMA model with the two extra parameters of temperature and day type using information
from a smart house in Morocco. The new model, which had a mean absolute percentage error
(MAPE) of 7.2% as opposed to 8.7%, beat the conventional ARIMA model, according to the
authors. They also discovered that temperature had a substantial influence on energy use, with
rising temperatures causing rising energy use. The proposed methodology, according to the
authors, might be applied to optimize and lower energy waste in smart homes.
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Time series forecasting techniques for home power consumption were compared by Ou and
Ng in 2019. They experimented with three techniques: The Autoregressive Integrated Moving
Average (ARIMA), the Seasonal Autoregressive Integrated Moving Average (SARIMA), and
the Exponential Smoothing State Space Model (ETS) using data from 30 Hong Kong homes.
The ETS model, which had a mean absolute percentage error (MAPE) of 5.8% as opposed to
6.4% for SARIMA and 7.8% for ARIMA, outperformed the other models, according to the
authors. Additionally, they discovered that the ETS model was more resistant to anomalies and
abrupt changes in patterns of power usage. The ETS model, according to the researchers, might
help with energy management decisions and optimize energy use in smart homes.

2. RESEARCH METHODOLOGY
The approach utilized in this paper follows the CRISP-DM (Cross-Industry Standard Process
for Data Mining) framework in a number of stages. The widely utilized CRISP-DM technique,
which consists of six phases—Business Understanding, Data Understanding, Data Preparation,
Modeling, Evaluation, and Deployment—is used for data mining and machine learning
projects.

e Business Understanding: This phase involved understanding the business problem,
which was to predict energy consumption in smart homes using smart meter data. The
goal was to maximize energy efficiency in smart homes and enable proactive
management of energy use.

e Data Understanding: This phase involved acquiring and exploring the dataset from
Kaggle, which contained smart meter data from a smart home. Time-series analysis was
used to identify trends and patterns in energy consumption.

e Data Preparation: This phase involved cleaning and pre-processing the data to make it
suitable for modeling. RStudio tool was used for data pre-processing, exploration,
machine learning implementation, and visualization.

e Modeling: This phase involved developing and testing different algorithms such as
Linear Regression, HoltWinters, and ARIMA for energy consumption prediction. The
performance of each algorithm was evaluated using metrics such as Mean Absolute
Percentage Error (MAPE).

e Evaluation: This phase involved evaluating the performance of the models and selecting
the best-performing algorithm, which was the HoltWinters algorithm with an MAPE
value.

e Deployment: This phase involved deploying the selected algorithm for energy
consumption prediction in smart homes and enabling proactive management of energy
use.

Step 1: Obtain the dataset and load the data using 'R’ tool.
Step 2: Explore, clean and pre-process the data.

Attributes Name and their Description
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e Time: Recorded time of energy consumption and generation data.

e use[kW]: Total energy consumption in kilowatts (kW).

e gen[kW]: Total energy generated by solar or other power sources in kilowatts (KW).

e House overall[kW]: Overall energy consumption of the house in kilowatts (kW).

e Dishwasher[kW]: Energy consumed by the dishwasher appliance in kilowatts (kW).

e Furnace 1[kW]: Energy consumed by the first furnace appliance in kilowatts (kW).

e Furnace 2[kW]: Energy consumed by the second furnace appliance in kilowatts (KW).

e Home office[KW]: Energy consumed by the home office appliance in kilowatts (kW).

e Fridge[kW]: Energy consumed by the fridge appliance in kilowatts (KW).

e Wine cellar[kW]: Energy consumed by the wine cellar appliance in kilowatts (kW).

e Garage door[kW]: Energy consumed by the garage door appliance in kilowatts (kW).

e Kitchen 12[kW]: Energy consumption in kitchen 1 in kilowatts (kW).

e Kitchen 14[kW]: Energy consumption in kitchen 2 in kilowatts (kW).

e Kitchen 38[kW]: Energy consumption in Kitchen 1 in kilowatts (kW).

e Barn[kW]: Energy consumed by the barn appliance in kilowatts (kW).

e Well[kW]: Energy consumed by the well appliance in kilowatts (kW).

e Microwave[KW]: Energy consumed by the microwave appliance in kilowatts (kW).

e Living room[kW]: Energy consumed by the living room appliance in kilowatts (kW).

e Solar[kW]: Solar power generation in kilowatts (kW).

e Temperature: Quantity representing hot and cold.

e Humidity: Concentration of water vapor in the air.

e Visibility: Optical range indicating the distance light travels before being significantly
reduced.

e Apparent Temperature: Perceived temperature by humans, influenced by air
temperature, humidity, and wind speed.

e Pressure: Falling air pressure indicates incoming bad weather, while rising pressure
indicates good weather.

e Windspeed: Atmospheric movement caused by pressure differences, typically due to
temperature changes.

e Cloud Cover: Fraction of the sky obscured by clouds.

e Wind Bearing: Wind direction represented in degrees, with 0° indicating no wind and
360° representing north wind.

e Precipitation Intensity: Amount of rain falling over time.

e Dewpoint: Temperature at which water droplets begin to condense and dew forms.

e Precipitation Probability: Probability of a specified amount of precipitation occurring
within a forecast period and location.

Step 3: Exploratory Data Analysis
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Figure 1: Total Consumed Energy by Appliance
Step 4: Measures the dimensions of the dataset

There are 503911 data records and 32 attributes in the given dataset.

> dim{data)
[1] 503911 32

Step 5: Dataset Summary as shown below:

Examine the summary statistics of the dataset

Time use [kw] gen [kwl House owverall [kw]
Length:503911 MAr. : 0. 0000 M. 0. 000000 M n. @ 0. 0000
Class :character 1lst Qu. : 0O.2677 1st Qu. :0. 003367 1st Qu. : 0O.3677
Mode :character Median : 0O.568623 Median :0.004283 Median : 0.5623

Mean : 0O.8590 Mear 0. 076229 Mean - D.8590

3rd Qu. : 0O.9702 3rd Qu. :0.083917 3rd Qu. : 0.9702

Max . 14 . 7146 Max. :0.B613E83 Max. 14,7146

Na " s H A s b Na " s H
Dishwasher [kw] Furnace 1 [kw] Furnace 2 [kw] Home office [kw]
M N, Hia e lelalalolale] MAN. DL 00001LerT M. 0. 0000667 M N, 0. 0000823

1st Qu. 1O, OOOOCoo0 1sT Qu. :0.0202333 1st Qu. 0. 0644000 1sT Qu. : 0. 0403833

Median :0.0000167 Median :0.0206167 Median ::0.0666333 Median :0.0422167
Mean 0. 0213675 Mean 0. 09921032 Mean 0. 1367792 Mean 0. 0B12E69
3rd Qu. :0.0002333 3rd Qu. :0D.06887333 3rd Qu. :0.0806333 3rd Qu. :0.068B2833
Max . :1.4017667 Max . t1.9340833 Max. 0. 7949333 Max . 1O 97AT 500
MNA T S H MA TS Hu AT s fu B MNAT S H

Fridge [kw] wine cellar [kw] Garage door [kw] Kitchern 12 [kw]
M. 0L Q000667 mMin. 0. 00001 erT M. 0. 00D001LEeT M. FLe e elolelolele]

1st Qu. : 0. 00530833
Median :0.0054333
Mean 0. 0635564
3rd Qu. :0.1254167
= tO.B512667
NA s i

Kitchen 14 [kw]
M. His s Telolololole]
1st Qu. 0. 0000167
Median 0.Q0000500
Mean 0. 0070231
3rd Qu. 0. 0001667
Max . 12.2625833
NA " S H

st Qu. : 0. 0071333
Median :0.00BO08332
Mean tD.0421367
3rd Qu. :0.0531917

Max . 1. 27V393 33
NA TS H

Kitchen 38 [kw]
Min. 0. 0000000
1st Qu. : 0. 0000000

Median :0.0000167

Mean 0. 0000094
Srd Qu. 0. 0000167
Max. ID. 0001833
NA TS Hu

1st Qu. :0.0127333
Median ::0.0129333
Mean 0. 0141391
3rd Qu. : 0. 0131000

[ =5 1. 08898332
MAT S b i
Barn [kw]

M. 0. 00000
1st Qu. : 0. 02983
Median :0.03132
Mean 0. 05853
3rd Qu. : 0. 032288
Max. 1. 02790
MNAT S fu B

1st Qu. : 0. 0005000
Median 0. 0006667
Meaan 0. O027 554
3rd Qu. : 0. 0007500

Ma . :1.16658323
NA TS i
well [kw]

M nN. Hs e Tololalolale]

1st Qu. : 0. 0009833
Median :O.001L0000
Mean 0. 0156420
3rd Qu. 0. 0010167
Maax. t1.6330167
NA" S 1
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Microwave [kw] Living room [kw] solar [kw] Temperature
Min. 2 0. Q00000 Min. 0. 000000 Min. 0. 000000 Min. t-12.64
1st Qu. :0.003617 1st Qu. :0. 001483 1st Qu. :0.003367 1st Qu. : 3I5.77
median :0.004000 median ::0.001617 Mmedian :0.004283 median 50. 32
Mean 0. 010983 Mean 0. 0353132 Mean 0. 076229 Mean : 50.74
3rd Qu. :0.004067 3rd Qu. :0.001750 3rd Qu. :0.083917 3rd Qu. : 66.26
Max. :1.929800 Nax. 0. 465217 Max. 0.613883 Max. 1 93.72
NA® S 1 NA TS 1 NA'™S :1 NA S 1
icon humidity visibility SuUmMmary
Length: 503911 Min. :0.1300 Min. : 0.270 Length:503911
Class :character 1st Qu. :0. 5100 1sT Qu.: 9.420 Cclass :character
Mode :character Median :0.68800 mMedian :10.000 Mode rcharacter
Mean 0. 6641 Mean : 9.253
3rd Qu. :0. 8400 Ird Qu. :10. 000
Max. 0. 9800 Max. :10. 000
NA TS 1 MNATS o
apparentTemperature pressure L1nd5peed cloudcover
Min. 1-32.08 Min. : 986.4 Min. : 0.00 Length:503911
1st Qu.: 31.09 1lst Qu. :1011.3 1st Qu.: 3.66 Class :character
Meddian 50.32 Median :1016.5 Median 5.93 Mode :character
Mean : 48,26 Mean 1016, 3 Mean : 6.65
3rd Qu.: &66.26 3rd Qu. :1021.5 3rd Qu.: 8§.94
Max. :101.12 Max. 1042, 5 MAax. :22.91
NAT S Ha NA'S 1 MA'S o
windeearing precipIntensity dewPoint precipProbability
MAin. H 0.0 Min. :0. 000000 Min. 1-27.24 Min. 0. 00000
1st Qu. :148. 0 1st Qu. : 0. 000000 1st Qu. : 24.60 1st Qu. 0. 00000
Median :208.0 Median :0.000000 Median 39.03 Median :0.00000
Mean 1202.4 Mean 0. 002598 Mean : 38.69 Mean t0.05645
3rd Qu. :295.0 3rd Qu. :0.000000 3rd Qu. : S4.79 3rd Qu. :0.00000
Max. :359.0 Max. t0.191000 Max. T 7¥5.49 Max. 0. B4000
NA® S 1 NATS 1 MNATS 1 NA " S 1
Figure 2: Data Summary
Step 6: Analyse the correlation of attributes
L[ = ][ =
— - Nl e
\\mm ‘Hﬁ \ - '~Hk“.ﬁ._,,.| e ][ ]
B . 5 . . o w T
e A‘I\L | —: [} SER— A

o i 10 s o 5 10 00 o5

Figure 3: Analyse Correlation of attributes
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Step 6: Weather Data time series
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Figure 6: Weather Data time series

Step 7: Average Energy Consumption of all appliances Per Month
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Figure 7: Average Energy Consumption of all appliances per month

CONFERENCE BOOK Academy Global Publishing House 69




The appliance that uses the most energy in relation to the other appliances in the home,
according to our analysis of their energy usage, is the furnace. According to our data, January
1st, 2016, had the greatest energy usage. Since individuals typically gather with friends and
family to celebrate throughout the holiday weekend, we surmise that this may have been the
cause. From January 2 to January 7, 2016 when it finally decreased, the energy use remained
unstable.

We looked into the energy use hourly more and discovered that Friday had the most variation
in energy use compared to the other weekdays. Additionally, we examined the overall amount
of energy used each hour of the day and found that energy use is lower in the middle of the day
and greater at night.

We propose adding "Holidays™ as a new feature to the dataset to improve our study. As a result,
we will be able to compare and analyse the peak energy consumption periods between
weekends and working days, giving us additional insight on the patterns of energy usage.

Step 8: Baseline Model
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Figure 8: Baseline Model
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Figure 9: ARIMA Model

Step 10: Predication Model
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Figure 10: Prediction Model

MSE: 0.259 RMSE: 0.509 MAE: 0.463 MAPE: 0.722 MASE: 1.886
RA2 score: -2.381

We used time series analysis to find patterns in our data and forecast energy use. According
to our data, there were no significant peaks in energy consumption; instead, it climbed continu
ously from the beginning through the middle of 2016 before progressively decreasing. We use
d time-series techniques like ARIMA to further refine our forecasts. Using test data, we plotte
d the ARIMA time series method and measured the Mean Absolute Percentage Error (MAPE)
to see how well the model performed. A MAPE of 72% from our research demonstrated that t
he ARIMA algorithm was the best choice.

3. RESULTS AND DISCUSSION
In conclusion, smart homes have the potential to maximize energy efficiency through proactiv

e management of energy use. Predictive analytics can play a significant role in achieving this
goal by providing insights into energy consumption patterns. In this paper, we focused on pre
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dicting energy consumption in smart homes using smart meter data and utilized RStudio for d
ata pre-processing, exploration, machine learning implementation, and visualization. Our anal
ysis using a Kaggle dataset and time-series analysis identified steady energy consumption patt
erns in smart homes, with no major peaks. The ARIMA algorithm was determined to be the m
ost suitable algorithm for predicting energy consumption, achieving a MAPE of 72%. These f
indings demonstrate the potential for predictive analytics to enable proactive energy managem
ent in smart homes, leading to improved energy efficiency and cost savings for homeowners.
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OZET

Ergonomi, insanlarin yasam ve ¢alisma ortamlariyla etkilesimlerinin incelenmesine odaklanan
bilimsel bir disiplindir. insanlarin psikolojik ve sosyo-kiiltiirel yapilarmin yani sira anatomik
ve antropometrik Ozelliklerini de dikkate alarak, tiretkenligi en iist diizeye c¢ikaracak ve
rahatsizlik ve yaralanma riskini en aza indirecek sekilde tasarlamay1 ve diizenlemeyi amaglar.
Uygulamali bir bilim olarak ergonomi, 6zellikle el emegine dayali endiistrilerde iiretim
verimliligini artirmayr amaclar. Zaman ic¢inde ergonominin Onemi, insan kullanicilarin
ithtiyaclarinin ve refahinin kritik 6neme sahip oldugu egitim gibi diger alanlarda da kabul
gormustur.

I¢ mimarlik egitiminde ergonominin énemi géz 6niinde bulunduruldugunda, stiidyo siniflari
tasarlanirken yapisal ve donanimsal 6zelliklerinin géz onilinde bulundurulmasi elzemdir. Bu
ozellikler, 6grenmeye ve beceri edinmeye elverigli bir ortam yaratmak i¢in 6grencilerin fiziksel
ve bilissel ihtiyaglar1 géz oniinde bulundurularak tasarlanmalidir. Bu ¢alismada, {i¢ i¢ mimarlk
boliimiindeki tasarim stiidyolar1, donanim, malzeme, renk, aydinlatma, iklimlendirme, akustik
ve teknoloji dahil olmak iizere ergonomik ozellikleri agisindan analiz edilmistir. Calismanin
sonuglarinin, 6grenme deneyimini iyilestirebilecek ve Ogrencilerin beceri edinimini
destekleyebilecek siiflarin tasarimina iliskin degerli bilgiler saglamasi beklenmektedir.

Anahtar Kelimeler: Ergonomi, Kullanilabilirlik, Erisebilirlik, Universite, Antropometri
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EXAMINING THE IMPORTANCE OF THE CONCEPT OF ERGONOMICS IN
UNIVERSITY BUILDINGS ON THREE DIFFERENT UNIVERSITIES

ABSTRACT

Ergonomics is a scientific discipline that focuses on the study of people's interactions with their
living and working environments. It aims to design and organize in a way that will maximize
productivity and minimize the risk of discomfort and injury, taking into account the anatomical
and anthropometric characteristics of people as well as their psychological and socio-cultural
structures. Ergonomics as an applied science aims to increase production efficiency, especially
in handicraft industries. Over time, the importance of ergonomics has also been recognized in
other fields, such as education, where the needs and well-being of human users are critical.

Considering the importance of ergonomics in interior architecture education, it is essential to
consider their structural and hardware features while designing studio classrooms. These
features should be designed with students' physical and cognitive needs in mind to create an
environment conducive to learning and skill acquisition. In this study, the design studios in the
three interior architecture departments were analyzed in terms of their ergonomic features
including equipment, materials, color, lighting, air conditioning, acoustics and technology. The
results of the study are expected to provide valuable information regarding the design of
classrooms that can improve the learning experience and support students' skill acquisition.

Keywords: Ergonomics, Usability, Accessibility, University, Anthropometr
1. GIRIS

Ozellikle 19. yy. sonlarinda daha fazla 6n plana gikan i¢ mimarlik dekoratif sanatlarm bir dali
gibi goriilmekten ¢ikip farkli bir meslek olarak bilinmeye ve buna bagl olarak zamanla
taninmaya baslamigtir. Bununla birlikte teknoloji ve sanat tasarimi bilgilerini igeren sozel
derslerin yaninda proje ¢aligmalar1 gibi derslerin ilerletildigi i¢ mimarlik boliimii egitimini de
etkilemistir. Cok yonlii karmagik egitimin uygulandig: yerler i¢inde i¢c mimarlik proje siniflari
ve atolyelerinin 6nemi ¢ok biiyiiktiir. Bununla birlikte bireyin yapilarini inceleyerek egitim
alanlarii ve ¢aligma mekanlarinin yaninda egitim ortamlarini da i¢ine alan ergonomi bilimi ad1
gecen stiidyo siniflarini da i¢ine almistir.

Calismanin amaci giiniimiiz ve gelecegimizin ¢cok énemli ve popiiler mesleklerden birisi olan
ic mimarlik egitiminin verildigi egitim yapilarinin ergonomi sartlarina uygunlugunun
arastiritlmasi ve incelenmesidir. Calisma siiresince, belirlenen farkli iiniversitelerin igerisinde
yer alan i¢c mimarlik boliimiiniin proje siniflar1 ve atdlyeler ergonomik faktorler ¢ergevesinde
arastirilarak incelenmistir.

2. ERGONOMI VE EGITiM YAPILARINDAKI ONEMi

Ergonomi, insan ile kullandig1 donanim ve c¢alisma ortami arasindaki iligkileri bilimsel olarak
inceleyerek uygulama alanina aktaran bir bilim dalidir (Kazemi, 2016). Ergonomi, insanin
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antropometrik Olgiilerini, kisinin fizyolojik kapasitesini ve toleranslarini da gbz Oniinde
bulundurarak, calisma yeri yerlesimi ve caligma ortami etkisi ile c¢alisan insan arasindaki
iliskilere ve bu iligskilerdeki sorunlara anatomik, psikolojik ve fizyolojik bilgileri uygulayan
disiplinler aras1 bir arastirma ve gelistirme alamidir (Tiftik, 2016).

Egitim-6gretim kurumlarina yonelik diizenlenecek olursa ergonomi, “okul ile 6grenci/6gretim
elemani arasinda iliski kuran bir ¢aligma yapisidir” denebilir. Degisik saglik problemlerinin
ortadan kaldirilabilmesi, verimin arttirilabilmesi i¢in ¢alisma ortaminin nasil diizenlenecegi ve
dgrenci/dgretim elemanina nasil adapte edilecegi ergonominin amaglar1 arasindadir. Ogretim/
ogrenci elemanin caligma ortamima degil, ¢alisma ortaminin Ogretim/6grenci elemanina
uydurulmasinin saglanmasi okulda ergonominin bir diger amacidir (Alptekin, 2017).
Ergonomi giinliik hayatimizda her alanda karsimiza ¢ikan bir olgu iken bu konuda toplumdaki
farkindalik ve biling seviyesi oldukca diisiiktiir. Bunun en temel 6rnegini egitim sistemimizde
géormek miimkiindiir. Bir okulun ergonomik prensipler ¢ercevesinde tasarimi {ilkemiz
ekonomik kosullar1 g6z oniine alindiginda son yillara kadar pek miimkiin olmamistir. Buna
karsin ergonomik olmayan yapilarda ve ortamlarda egitim alan ¢ocuklar ve genglerin ileri
yillarda karsilasabilecekleri pek ¢ok rahatsizliklar ile aldiklart egitimin kalitesini etkileyen
unsurlar ortaya ¢ikabilmektedir (Celikei, 2018).

Ulkemizde, okullardaki smif mobilyalarinin bir kism1 Alman ve Ingiliz ¢ocuklardan alinan
dlgiilere gore ya da herhangi bir 6l¢iim alinmadan tasarlanmis mobilyalardir. Ogrenci boyutlari
dikkate alinmadan, farkli fiziksel 6zelliklere sahip toplumlarin antropometrik Olgiilerinden
yararlanilarak iretilen sinif mobilyalarinin kullanigh ve yararli oldugu ifadesinin ne derece
dogru oldugu tartismaya aciktir (Develi, 2020). Insanlarin birbirinden farkli viicut dlgiilerine
sahip olmalarindan dolay1 sandalye ve masalarin, biiylik orandaki kullanici kitlesine cevap
verecek nitelikte ayarlanabilir 6zelliklere sahip olmalarma dikkat edilmelidir. Ozellikle, en
uygun durus ve oturus pozisyonunu saglamak i¢in sandalyenin ayarlanabilir olmas1 6nemlidir.
Kisi oturma esnasinda sandalyede geriye c¢ekilerek oturabilmeli ve sirtin1 sandalyenin
arkaligina rahatca yaslayabilmelidir. Ayaklar1 yere degmiyorsa mutlaka ayak altlig1 kullanarak
ayaklarin desteklenmesi saglanmalidir (Ugiincii, 2013).

Okulu ve okulda diizenlenen 6gretme-6grenme etkinliklerini, 6grencilerin 6zelliklerine gore
ayarlamak okul ergonomisinin ¢alisma alanidir. Bu kavramin ortaya ¢ikisinda, ¢ocuklarin
biyolojik ritmi ile okulda uygulanan 6gretim ritmi arasindaki iliskiye dikkati ¢eken ve okullarda
ogrencilerin yorgunlugu iizerinde ¢esitli aragtirmalar yapan batili okul hekimlerinin biiyiik
katkilar1 olmustur (Alptekin, 2017).

Smif veya derslikler, egitim ve 6gretimin hayata gecirilebilmesi i¢in farkl kisilik 6zeliklerine,
beklentilere ve ihtiyaglara sahip 6grencilerin hem birbirleri ile hem de materyaller ile etkilesim
halinde oldugu sosyal bir ortamdir. Diger bir ifadeyle derslik, egitim ve 6gretim etkinliklerinin
yapildig1 bir sosyal alandir. Egitim ve 6gretim ile ilgili yapilan aragtirmalarda, “Ogrenim siireci
nasil daha etkili hale getirilebilir” sorusunun cevabini bulmak i¢in yapilan ¢aligmalar sonucu
egitmenlerin 5 6zellige sahip olmasi1 gerektigi belirlenmistir. Bu temel beceriler; zamani iyi
kullanma, 6grenci davraniglarini yonetme ve smif yonetimi, sunuya yer verme, Ogretimi
degerlendirme ve 6grencilerine doniit verme olarak siniflandirilmaktadir (Develi, 2020).

Bu baglamda kullanici memnuniyet analizi 6n planda tutulmus, belirlenen mekanlar igin
yapilan 6l¢iimler ve kullanicilara uygulanan anketler degerlendirilerek yorumlanmigtir. Elde
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edilen veriler, yeni yapilacak egitim projelerinde, mekan kullanici memnuniyeti arasindaki
uyumun, en iist diizeye ¢ikarilmasinda ve standartlarin tasarimlarda ne denli etkili oldugunun
ifade edilmesinde biiyiik 6nem tasimaktadir (Yetkin, 2021).

Ergonomik faktorleri saglamak ve insanlarin biyolojik, psikolojik ve sosyo-kiiltiirel
ihtiyaglarini karsilayabilmek i¢in kurgulanan ¢evrelerin bu ihtiyaglara cevap verebilecek konfor
sartlarina sahip olmasit gerekmektedir. Gilinlilk hayatta karsilastigimiz bir¢cok sistemde
ergonomik faktorlerin izlerini gérmek miimkiindiir. Ergonomik faktorler,; giiven, kalite,
rahatllk ve kullanim kolayligimi vurgulamaktadir. Bu kapsamda ergonomik kriterler;
antropometrik, fizyolojik, psikolojik, enformatik ve giivenlik olmak iizere bes boyut {izerinden
acilimlanabilir.

ANTROPOMETRIK

MEKAN BOYUTLARI
MEKAN DONATILARI

EYLEM ALANI SINIRLARI

FizyoLosik PSIKOLOJIK

IKLIMLENDIRME MEKANDAKI MOZIKLER

MEKAN ICINDE - DISINDA

GURULTU DENETIMI BITKILENDIRME

ADIEATIA RENK KULLANIMI

ENFORMATIK GUVENLIK

GENEL BILGILENDIRME MEKANSAL GUVENLIK

MEKANDA YONLENME I3 SAGLIGI GUVENLIGI

Sekil 1. Ergonomik Kriterlerle ilgili Tablo Calismasi (Akaydin ve Tiirkyilmaz, 2018).

3. EGITiM YAPILARI VE KONFOR iLiSKiSi

Mekansal organizasyon siireci; planlama, programlama, tasarlama, uygulama, donatim ve
kullanim evrelerinden meydana gelir. Bu evrelerde amag, yapinin inga edilmesi i¢in gerekli
ihtiyaclarin ve problemlerin belirlenerek yapinin mekansal organizasyonunun sistemini
olusturmak ve bu sisteme uygun yapiy1 uygulamaktir. Yapi, gercek hayatta uygulandiktan sonra
ic mekan donatimi yapilir ve bina kullanima sunulur. Bu siiregte, amaclar, kapasiteler,
organizasyon, esneklik, finansman; bina ve ¢evreye iliskin veriler, iklim, alt yap1, giivenlik ve
dayaniklilik, gibi faktorlerin yani sira ergonomi bilimiyle dogrudan iliskili olan bazi verilere de
ihtiya¢ duyulur. Bunlar;

- Mekansal konfora iligkin veriler; kullanic1 verileri, mekanin kullanimi, yapilacak eylemlerin
ve donatim elemanlarinin belirlenmesi ve dolasim alani ve mekan biiytikliigiine iliskin veriler,
-Gorsel konfora iliskin veriler; dogal (pencere boyutlar1), yapay aydinlatma,

- Isitsel konfora iliskin veriler; giiriiltii - Is1l konfora iliskin veriler; ortam sicakligi,

-I¢ mekan hava kalitesine iliskin veriler; dogal ve yapay havalandirma,

-Dayanikliliga iligkin veriler; d6 semeye ve diger yiizeylere gelebilecek yiikler, deformasyon,
- Giivenlik ihtiyacina iligkin veriler; yangin, dolagim ve kullanimda giivenlik seklinde siralanir
(Kuru ve Tiirkyilmaz, 2019).
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Egitim mekanlari; hizli, devingen, kalabalik kitleler tarafindan etkin ve yogun bir bigimde
kullanilmaktadir. Egitim yapilarinin kullanim mekanlari, konfor saglayici unsurlar agisindan
irdelenmelidir. Buna goére mekan, biitiinden ayrintiya kadar incelenmelidir. Okul yapis1 bir
biitlin olarak ele alinip; okul bahgesi, derslikler, koridor, merdiven, tuvalet, donat1 elemanlar1
(sira, masa, 0grenci dolabi, askilik) ayr1 ayr1 konfor iliskilerine gore analiz edilmelidir (Tapk:

ve Tiirkyilmaz, 2018).
ERGONOMI
OKUL YAPISI
BAHCE
TERMAL KONFOR
DERSLIK MEKANSAL KONFOR ,’k'l‘f‘e:‘a“d, ‘
GORSEL KONFOR IKlimienairmesi
KORIDOR *Mekan boyutlarn ISITSEL KONFOR *Yapay
*Mekan donatilan *Aydinlatma havalandirma
MERDIVEN *Eylem alani *Renk kullanimi *GUriltd denetimi *Dogal
sinirlari *Doku kullanimi *Mekan guriltu havalandirma
TUVALET *Engelli kullanimi *Gunes kontroll duzeyleri *|sinma

Sekil 2. Ergonomi Kavrami ve Egitim Yapis1 (Tapki ve Tiirkyi1lmaz, 2081).
4. iC MIMARLIK BOLUMU STUDYO EGIiTiMi

I¢ mimarlik egitimi genel olarak 6grenme yontemine elestirel yaklasan, farkli disiplinleri ve
kavramlart i¢inde bulunduran, 6zgiin yaklagima sahip olan bir alandir. Mimarlik ise sanat,
felsefe, insan ve toplum bilimleri gibi farkli alanlarla etkilesim igerisinde olan ve diger
bilimlerden farkli bir yapiya sahiptir. Bilimsel aktivitelerin dogal bilimler, insan ve toplum
bilimleri ve tasarim olmak tizere ii¢ baslik altinda incelenmesi gerektigini dile getiren Cross,
bahsi gecgen alanlarin benimsemis oldugu yontem ve degerlerin birbirlerinden farkli olduklarini
belirtmektedir. Bu egitimin temelini olusturan tasarim, ¢ok katmanli yapisiyla, i¢ mimarligin
ozgiin egitim modelini zaman iginde kesfetmesine yardimcr olmustur. I¢ mekéan tasarimu,
zaman, mekan, toplumsal hayat ve gilincel gelismelerle dogrudan iliskili olan bir kavramdir.
Dolayisiyla stiidyo, degisen bu parametreleri gdz 6niine almaktadir. I¢ mimarlik egitimi
kuramsal bilgiyi igeren teorik dersler ile bu bilgilerin tasarim sorunlari kapsaminda
deneyimlendigi stiidyo derslerinden olusmaktadir (Kariptas ve ark., 2022).

Stiidyo dersleri i¢ mimarlik egitiminin temelini olusturan ana dersler niteligindedir. Bu derste
ogrenciler tasarim problemine ¢oziim liretme, yontem gelistirme, bilgiyi tasarima veri olarak
aktarma asamalarinin saglandigi, egitmenlerin bire bir deneysel ortamda devamli olarak kritik
ve elestiri ile 6grencilerin tasarim stireglerine katki verdikleri stiidyo ortamlaridir. Bu siirecte
onemli bir diger olgu ise diger derslerden elde edilen becerilerin stiidyo derslerine aktarilmasi,
stiidyo derslerine biitiinlesmis bir sekilde ilerlemesi de oldukg¢a 6nemli bir konudur (Sekerci ve
Oral, 2023).

Mekan olarak stiidyo, 6grenciler icin tasarim anlayislarinin sekillendigi ve i¢ mimarlik egitimi
hakkinda en Onemli deneyimleri edindigi ortamdir. Bu ortam egitimin temelini farkli
disiplinlerden kavramlarin ve elestirel bakis agisinin 68renciye aktarilmasini saglayarak
olusturmaktadir. Stiidyo dersleri Ogrencilere, cevre ile iletisim kurabilme, olanak ve
potansiyellerin farkina varabilme, elestirel diisiinebilme, yaratict olma, kendini ifade edebilme,
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sorunlara esnek ¢oziimler iiretebilme gibi becerileri kazandirmay1 amaglamaktadir (Kariptas ve
ark., 2022).

5.1C MIMARLIK STUDYO DERSLIKLERININ SAHiP OLMASI GEREKEN GENEL
OZELLIKLERI

Degisen ve gelisen teknoloji, kiiltiirel ¢esitlilikler, global diinya diizeni gibi faktorler giiniimiiz
kosullarinda kullanic1 ihtiyaglarimi degistirmekte bdylelikle insanlarin i¢inde yasamakta
olduklar1 mekanlar1 farklilastirmaktadir. I¢ mimarlik egitiminin de bu degisimlere ayak
uydurabilmesi i¢in dinamik ve yenilik¢i bir sisteme sahip olmas1 gerekmektedir. Bu durum da
ic mimarlarin gliniimiiz bilgi, beceri ve yetkinliklerinin yeterli diizeyde sahip olmasini1 gerekli
kilmaktadir (Eyliboglu ve Biiylikcam, 2022).

Egitim mekanlart 0zel islevli alanlardir. Verilen egitimin c¢esidine, saatine, mekanina,
ogrencisine gore karakteristik 6zellikleri vardir. Mimarlik atdlyeleri, egitim yapilarina 6rnek
olup verilen egitimin gesidi ve 6grenci / 6gretmen profili agisindan 6zel bir alana sahiptir.
Mimarlik egitimi hem uygulama hem teorik derslerden olusan ve bazi derslerinde her iki tiiriin
de bir arada oldugu karma bir sisteme sahiptir. Bu nedenle atdlyeler birden ¢ok farkl islevi
karsilamak zorundadir. Mobilya, yiizey se¢imi, yansima orani, kaynak yerlesimi normal bir
sinif diizeninden daha farklidir, atdlye tasarimi daha esnek planlanmalidir. Normal sinif diizeni
kapal1 tek bir hacim gibi ¢alisir. Kaynak tektir, yeri bellidir, olast bir giirtiltiiye kars1 ¢oziim
secenekleri hazirdir. Acgik sinif diizeni olarak adlandirabilecegimiz mimarlik atdlyelerinde ise
kaynak yeri ve sayisinin degisimi, alict yerinin degisimi gibi nedenler mekana ait 6zgiin ¢6ziim
tiretme zorunlulugunu ortaya koyar ( Bilmez ve Ark., 2022).

Stiidyo diizleminde yapilan mekan orgiitlenmesi ¢alismalarinda 8, 10, 12 kisilik gruplardan
olusan se¢enekler olusturulmustur. Bunun sebebi ise stiidyo derslerinde 6gretim iiyesi sayisina
gore gruptaki kisi sayismin degisiklik gostermesidir. I¢ mimarlik béliimlerinde mevcut
sayisinin fazla olmasindan kaynakli gruplarin 8 kisiden az olma ihtimalinin olmamasi, 6gretim
dyelerinin ders kapsaminda ilgilenebilecegi 0Ogrenci sayisinin 12°den fazla olmasimin
dezavantaj yaratabilecegi gibi tecriibe edilmis hususlar dikkate alinarak bu sayilar belirlenmistir
(Ismailoglu ve Torun, 2022).

I¢ mimarlik egitiminde tasarim ydntemlerinin, dgretilerinin ve alternatif gelistirme eylemlerinin
bir yiiriitiicii tarafindan tartisilip kazanilan yetilerin uygulandigi mekanlar olarak tanimlanan
tasarim stiidyolari/atolyeleri tasarimcinin, egitmenin ve Ogrencinin en ¢ok vakit gecirdigi
alanlar olarak bilinmekte ve bu ylizden de i¢ mimarlik egitiminde en 6nemli faktdrlerden birini
olusturmaktadir.
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Sekil 3. Normal derslik ve tasarim atolyesi (Kalay, 2019).

I¢ mimarlik egitimi siiresince stiidyo dersleri usta-cirak iliskisi cercevesinde yiiriitiilmekte ve
Ogrencinin tasarim yaparken etkin bir konumda yer almasi saglanmaktadir. Genellikle
uygulamali derslerin agirlikli oldugu stiidyo egitimi, 125 O&grencilerin mesleki bilgi
edinimlerinin saglanmasinin yani sira 6gretim elemani ve diger 6grenciler ile olan iletisim ve
etkilesimin olusmasini da desteklemektedir. Bu egitimin gergeklestirildigi stiidyo mekanlar1 ise
siradan bir derslik olma 6zelligi tasimayip uzun siireli ¢calisma alanlar1 olarak i¢ mimarlik
egitimine hizmet vermektedir (Kalay, 2019).

6. INCELENEN UC FARKLI UNIVERSITE STUDYO DERSLIKLERI
1. UNIVERSITE iC MIMARLIK BOLUMU STUDYO DERSLIiKLERI

Mevcut egitim binas1 igerisinde i¢ mimarlik boliimiine ait farkli tasarim atolyeleri
bulunmaktadir. Bu atolyeler temel sanat egitimi, ¢izim egitimi, model ¢aligmalar1 ve mesleki
kurslar gibi tasarim odakl: faaliyetler i¢in kullanilmaktadar.

Atolye dersliklerinde en yaygin kullanilan masa tiirii 75x105 cm'lik masadir. Bu masalar
genellikle ¢izim ¢alismalari, teorik dersler ve maket ¢alismalar1 gibi etkinliklerin yani sira tekli
ogrenci dilizeltmeleri i¢in de kullanilmaktadir. Alinan Olgiimlere gore, 75x105 cm

boyutlarindaki masa 6rnegi, “cizim ¢alismalar1 ve teorik dersler”, “elestirel degerlendirmeler”
ve “model caligmalar1” bagliklar1 altinda toplanan birkag farkli etkinlik i¢in kullaniliyor.
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1. Universite, Mimarlik ve Tasarim Fakiiltesi, I¢ Mimarlik Béliimii'nde '¢izim ¢alismalar1 ve
teorik dersler' sirasinda atolyede her 6grenci icin eylem alanmi 1,5 m2'dir. Mekanda masalar,
ogrencilere iki gecis yolu saglayacak sekilde diizenlenmistir.

Uygulamali ¢aligma igeren dersler baglaminda, egitmenlerin 68rencilere ¢alismalar1 sirasinda
yardim ve rehberlik saglayabilecekleri bir alana sahip olmak gerekir. 1. Universite'deki ic
mimarlik boliimiinde, tek bir 6grencinin Ogretim gorevlisi tarafindan diizeltildigi 'kritik
degerlendirmeler’ i¢in eylem alani 1,9 metrekaredir. Bunun &zellikle Mimarlik ve Tasarim
Fakiiltesi'ndeki tasarim atdlyelerinde dnemli oldugu diigiiniilmektedir.

1. Universite i¢ Mimarlik Boliimii'ndeki tasarim stiidyolarinda, 75x105 cm 6lgiilerindeki
masalarin yerlesimi, grup ¢alismasini kolaylastirmak amaciyla tipik olarak birlesik bir sekilde
diizenlenmistir. Bu masa gruplari igin ayrilan eylem alanlar1 6zellikle bu masa gruplariyla
kullanilmak iizere belirlenmistir ve 6grencilere grup projeleri veya daha biiyiik 6l¢ekli modeller
iizerinde ¢alismak i¢in gerekli alan1 saglamay1 amaglamaktadir. Bu eylem alanlarinin gruptaki
ogrenci sayisina ve kullanilan masalarin boyutuna gore hesaplandigini unutmamak dnemlidir.
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Sekil 4. 1.Universite Tasarim Stiidyolar

2. UNIVERSITE iC MIMARLIK BOLUMU STUDYO DERSLIKLERI

2. Universitesi, i¢ Mimarlik ve Cevre Tasarimi Boliimii'niin bir par¢asidir. Mimarlik ve Tasarim
Fakiiltesi blinyesinde, ortak ¢aligmalarin ytiriitiildiigii dort tasarim stiidyosu bulunmaktadir. Bu
stiidyolar ¢izim ¢aligsmalari, maket ¢caligsmalar1 gibi tasarim odakli calismalar ve kolektif elestirel
degerlendirmeler i¢in kullanilmaktadir. Bu dersliklerde stiidyolar tasarim dersleri i¢in kiigiik
ogrenci gruplarin1 barindirabilirken, ayni1 zamanda modiiler bir bélme sistemiyle donatilmistir
ve 0grencilerin ¢aligmalarini sergilemeleri icin bir sergi alan1 olarak hizmet verebilir. Stiidyo
siniflarindaki masalar tipik olarak 80x120 cm boyutlarindadir. Bu masalar sirali sekilde
diizenlenmis ve stiidyo dersliklerinin grup calismasi ve elestirel degerlendirmeler i¢in farkli
Stiidyo dersliklerinde 6grencilere ¢izim c¢alismalari yapmalar1 amaciyla kisi basma 1,7
metrekarelik bir eylem alami tahsis edilmektedir. Bu dersliklerdeki masalar sirali seklinde
diizenlenerek atolye igerisine yerlestirilmistir. Masalarin konumlandirilmasi, stiidyoda
isbirlik¢i caligmayi kolaylagtirmak amaciyla bu sekilde belirlenmistir.

Universitesi Mimarlik ve Tasarim Fakiiltesi ile I¢ Mimarhik Fakiiltesi'ndeki i¢ mimarlik
ogrencileri, stiidyo dersliklerinin 1,7 m2'lik belirli bir alani i¢inde proje tasarlamak ve
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olusturmaktan sorumludur. Ogrenciler bu projeler {izerinde bagimsiz olarak ¢aligmanin yani
sira, geri bildirim ve rehberlik almak iizere 6gretim gorevlileriyle birlikte atolye derslerine de
katilmaktadir. Ancak 6grenciler genellikle calismak ve yaraticiliklarini ifade etmek i¢in daha
genis bir alana ihtiya¢c duyduklarim1 hissetmektedir. Bu ihtiyac1 karsilamak iizere Cevre
Tasarimi Boliimi, tek bir 6grencinin akranlarindan ve egitmenlerinden daha derinlemesine
elestiri ve diizeltme alabilecegi "kritik degerlendirmeler" i¢in ayri1 bir alan belirlemistir. Bu alan
2,2 m2'dir.

Sekil 5. 2.Universite Tasarim Stiidyolart

3. UNIVERSITE iC MIMARLIK BOLUMU STUDYO DERSLIKLERI

3. Universite I¢ Mimarlik Boliimii, ¢izim ¢alismalari, teorik dersler, model calismalari ve diger
uygulamali ¢aligmalar da dahil olmak iizere g¢esitli amaglar i¢in kullanilan bir dizi stiidyo
dersligine sahiptir. Bu dersliklere ek olarak, uygulama stiidyosu olarak hizmet veren bir prototip
yap1 da bulunmaktadir. Bu stiidyo dersliklerin tamami1 mimarlik ve i¢ mimarlik egitimi alan
ogrenciler tarafindan kullanilmaktadir. 3. Universite'deki stiidyo dersliklerinde genellikle iki
tiir masa bulunmaktadir: 60x80 cm masalar ve 75x120 cm masalar. Daha kiigiik olan 60x80
cm'lik masalar genellikle cizim calismalari, model ¢aligsmalari, teorik dersler ve dgrencinin
diizeltildigi tek kritik degerlendirmeler gibi bireysel ¢aligmalar i¢in kiiglik eylem alanlarina
sahip stlidyo siniflarinda kullanilir. Daha biiyiik olan 75x120 cm'lik masalar ise grup ¢aligsmalari
ve birden fazla 6grenciyi iceren kritik degerlendirmeler i¢in daha uygundur ve genellikle
hareket alan1 olan daha biiyiik hacimli stiidyo siniflarinda kullanilir. Bu masalar dort, alt1 veya
sekiz 6grenciden olusan gruplari barindiracak sekilde gesitli konfigilirasyonlarda diizenlenebilir.
3. Universite I¢ Mimarlik Boliimii'nde tasarim stiidyolar1 incelenmis ve 60x80 cm'lik masalar
kullanilarak o6grencilerin kullanabilecegi eylem alanlar1 "¢izim ¢aligmalart ve kuramsal
dersler", "elestirel degerlendirmeler" ve "maket ¢aligmalar1" olarak belirlenmistir. Bu eylem
alanlariin incelenen tiim tasarim stiidyolarinda Ogrencilerin kullanimina acik oldugunu
belirtmek 6nemlidir.

3. Universite I¢ Mimarlik Béliimii'ndeki tasarim stiidyolarinda "¢izim calismalar1 ve teorik
dersler" icin Ogrencilere saglanan hareket alani kisi basma 1 m2 olarak oOlclilmiistiir.
Atolyelerdeki bu alan, masalar1 birlesik ya da ayr1 bir diizende konumlandirmak ig¢in
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kullaniliyor. Bu eylem alaninin 6zellikle bu tiir ¢aligmalar ve dersler i¢in belirlendigini
belirtmek énemlidir. )
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Sekil 6. 3.Universite Tasarim Stﬁdyolarl

DEGERLENDIRME VE SONUC

Mekan olarak stiidyo, 6grenciler i¢in tasarim anlayislarinin sekillendigi ve i¢ mimarlik egitimi
hakkinda en Onemli deneyimleri edindigi ortamdir. Bu ortam egitimin temelini farkli
disiplinlerden kavramlarin ve elestirel bakis agisinin 6grenciye aktarilmasini saglayarak
olusturmaktadir. Stiidyo dersleri Ogrencilere, cevre ile iletisim kurabilme, olanak ve
potansiyellerin farkina varabilme, elestirel diislinebilme, yaratic1 olma, kendini ifade edebilme,
sorunlara esnek ¢ozlimler liretebilme gibi becerileri kazandirmay1 amaglamaktadir.

Farkli {iniversitelere ait tasarim stlidyolarmmin plan semalar1 ve ergonomik durumlari
incelenerek, kullanict ve mekan iligkisi baglaminda bir¢ok sorun, ¢alismada detayli olarak
anlatilmistir.

Calismada kullanici grubu olarak belirlenen i¢ mimarlik 6grencileri, kullandiklar1 mekanlara
erisimde ve mekanlar1 kullanimda yasadigi problemler belirlenmistir. Bu problemlerin
¢oziilmesi ve ¢alismada yapilan Onerilerin dikkate alinmasi; mevcut ve insa edilecek tasarim
stiildyolarinin tasarimi i¢in olduk¢a dnemlidir. Calisma kapsaminda ii¢ farkli {iniversite yapisi
incelenerek, mekéanlarin ve Ogrencelerin kullandiklar1 tefris elemanlarinin  dl¢timleri
yapilmistir. Ayrica 6grencilere ihtiyacglar1 ve beklentileri sorulmus, ¢alismaya yonelik gerekli
goriismeler yapilmistir. Tiim ¢aligsmalarin sonucunda bir¢ok veri elde edilerek literatiir taramasi
sonucunda ulasilan; olmasi gereken tasarim kriterlerine, calismanin igerisinde sistematik bir
sekilde yer verilmistir.

Tasarim stiidyolarindaki tefrisatin  6grencilerin sagliklar1 agisindan performanslar1 ve
verimliliklerine olan etkisi tespit edilmistir. Ancak bu calismaya ilave olarak daha detayl
aragtirma ve anket caligmalar1 ile birlikte kritik anlamda bilimsel destek ihtiyaclar1 devam
etmektedir. Calismamizin ¢iktis1 olarak ortaya koymus oldugumuz veriler gelecek benzer
caligmalara gelistirilmeye agik ve yol gostermede rehberlik eden bir ilk 6rnek olarak
sunulmustur.
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OZET
Insanlar gegcmisten giiniimiize barima, {iretim ve depolama gibi bircok ihtiyaclar1 igin farkli

mekanlar tasarlamistir. Bu ihtiyaclarin, ¢esitli nedenlerle degismesiyle mekanlarda da islev
degisikligine gidilmistir. Asil islevini yitiren yapilara ikincil bir islev kazandirilarak yapinin
aktifligi saglanmistir. Boylece asil islevleri ile kullanilmayan yapilar1 yeniden islevlendirerek
giiniimiizdeki kentsel yasama katilmasi saglanmaktadir. Yeniden islevlendirmenin sonucunda
insanlar ayni tarihi mekanlarda psikolojik ac¢idan farkli hissetmektedir. Bu da kisiden kisiye
olumlu veya olumsuz tesirler birakmaktadir.

Bu calismada, yeniden islevlendirmenin mimariye sagladigi olumlu ve olumsuz taraflarina
deginilmistir. Istanbul’daki tarihi yapilar incelenerek; yeniden islevlendirilip miizeye
dontstiiriilen Yerebatan Sarnici’nin kullanict psikolojisi lizerine olan etkisi anket ile
degerlendirilmistir. Yerebatan Sarnici’nda yeniden islevlendirme ile doniisen mekanlar
incelenmistir.

Anahtar Kelimeler: Restorasyon, Yeniden Islevlendirme, Yerebatan Sarnici, Islev

Degisikliginin Insan Psikolojisine Etkisi
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PSYCHOLOGICAL EXAMINATION OF USER PROFILE IN REFUNCTIONAL
BUILDINGS; CASE OF THE BASILICA CISTERN

ABSTRACT
People have designed different spaces for their many needs such as shelter, production and

storage from past to present. As these needs have changed for various reasons, functional
changes have been made in the spaces. The activeness of the building was provided by giving
a secondary function to the buildings that lost their main function. Thus, by re-functioning the
unused buildings with their original functions, their participation in today's urban life is ensured.
As a result of refunctioning, people may feel psychologically different in the same historical
places. This leaves positive or negative effects from person to person.

In this study, the positive and negative aspects of refunctioning to architecture are mentioned.
The effect of the Basilica Cistern, which was re-functionalized and converted into a museum
within the scope of the examination of historical buildings in Istanbul, on user psychology was
evaluated with a survey. The spaces transformed by re-functioning in the Basilica Cistern were
examined.

Keywords: Restoration, Re-functioning, Basilica Cistern, Effect of Functional Change on
Human Psychology

1. GIRIS

Insanoglu, varolusundan giiniimiize barmma, depolama, iiretim gibi ihtiyaglari olmustur.
Gegmiste dogal oyuklarda barman insan daha sonra yumusak kayalari oyarak barinmaya
baslamistir. Medeniyetler kuruldukca konutlar da gelismeye baslamistir. Boylece yapilar diger
ithtiyaclara da cevap vermistir.

Teknolojinin gelismesiyle dogrusal olarak mimari de gelisip ¢esitli formlara ve islevlere
biirlinmiistiir. Siiregelen ¢esitlilikle birlikte ¢ok sayida, farkli mimari yapi insa edilmistir.
Gilinlimiize ulasan bazi yapilar tarihi belge olarak nitelendirilebilir ve kiiltiirel miras olarak
degerlendirilir. Bu tarihi yapilarin islevleri donemin ihtiyaglarina yanit verdigi i¢in giiniimtizde
islevlerini yitirmis olabilmekte veya kullanim dis1 kalabilmektedir. Bu yapilar1 korumak ve
kentsel yasama katmak olduk¢a 6nemlidir. Tarihi yapilarin yasatilmasi, toplum hafizasindaki
yerinin kalic1 bir hal almasi, yeni bir islevle toplumun ihtiyaglarina uygun olmasi siiphesiz ki
en dogru yaklasimdir.

Gilinlimiizde gelisen ve degisen gereksinimleri karsilayabilmek icin tarihi yapilarin islevleri
degistirilmektedir. Genellikle iglev degisikligine ugrayip olumlu sonu¢ almis yapilar sanayi
yapilar1 ve anitsal yapilardir. Sivil mimari 6rnekleri ise giindelik hayatta karsimiza daha ¢ok
¢ikmaktadir. Yeniden islevlendirme ¢alismasi sirasinda bir¢ok degisken incelenip titizlikle
degerlendirilmelidir. Aksi halde, hatal1 miidahaleler sonucunda yapiya uygun islev verilemez,
orijinal dokusu bozulur, siirdiiriilebilirligi etkilenir ve yeniden islevlendirme ¢aligmasi olumsuz
sonuglanmis olur.
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Yerebatan Sarnici, tarihi mimari yapilarin zengin oldugu Istanbul sehrinin Sultanahmet
bolgesinde yer almaktadir. Bu bolgede islev degisikligi gecirmis birgok tarihi yap1 yogun olarak
bulunmaktadir. Yerebatan Sarnici’nin ilk ¢agdaki gorevi kentin su ihtiyacimi karsilanmasidir.
Gilintimiizde ise i¢inde su bulunsa dahi tarihi eser olarak miize gérevi gérmektedir.

2. KULTUR MIRAS VE KENTSEL KORUMA KAVRAMI

Gliniimiiz kosullarinda uluslararasi kabul gorecek sekilde kiiltiirel mirasin tanimzi; “Uluslararast
Anitlar ve Sitler Konseyi nin tarafindan 2008 yilinda Kanada'nin Quebec kentinde diizenlenen
“16. Genel Kurul ve Uluslararasi Bilimsel Sempozyum” sonucunda olusturulan tiiziikte; "Tarihi
ve kiiltiirel 6Gnemi nedeniyle yasal olarak korunan bir alan, dogal goriiniim, mimari kompleks-
mekan" seklinde tanimlanmustir. Tasinmaz kiiltiirel miras veya kiiltiir varligi, bulundugu yere
(yeralti, su {istli veya sualti), islevine (egitimsel, askeri, dini vb.) ve yapinin 6l¢egine (anitsal,
miitevazi vb.) gore tanimlanabilir (Tiirk, 2019).

Toplumlarin gegmisten giintimiize olan gelisimleri, tarihlerini iyi bilip ona sahip ¢ikmalarindan
geemektedir. Toplumlarin tarihi hakkinda aragtirma yapilirken, en iyi veri elde edinilebilecek
arastirma yontemi mimari eserlere bakmaktir. Mimari eserler uzun siireler boyunca en az
degisime ugrayan eserlerdir. Bozulmaya ugradiklari takdirde yapiminda kullanilan malzemeler,
teknik ve araclar donemine ait oldukc¢a 6nemli bilgiler verir. Bu ylizden toplumlarin tarihleriyle
ilgili bilgilerin en gergekgisini mimaride aramak en dogru yontemlerdendir (Tapan, 2007).
Koruma kavrami, Diinya Miras1 Anlagsmasi c¢ergevesinde; “anitlar, yap1 gruplart ve sitlerle
tanimlanan kiiltlirel miras1 anlamak, malzemesinin korunmasini saglamak ve gerekli oldugu
halde tanitimi, restorasyonu ve gelisimi i¢in kullanilan yontemlerin tiimi” olarak
tanimlanmaktadir. Korumanin nesnesi olan kiiltiirel mirasin ve onun bilesenlerini olusturan
kiltir varligmin tanimmin ve kapsaminin anlasilmasina ve nasil korunacagima iliskin
tartigmalar, 18. yiizyi1lin sonundan itibaren korumanin kendi basina bir disiplin olarak ele
alinmasin gerektirecek bigimde yogunlasmistir (Polat ve Can,2008).

Kentsel Koruma sadece eski eserlerin onarilmasi veya muhafaza edilmesi degil, ayn1 zamanda
bolgeye, parcalartyla birlikte gegmisini ve siirekliligini saglayan bir biitiinliik i¢cinde deger
verilmesidir. Kentsel koruma, “Toplumlarin ge¢misteki sosyal ve ekonomik kosullarini,
kiiltiirel degerlerini yansitan fiziksel yapisinin giliniimiizde degisen sosyal ve ekonomik
degerleri altinda yok olmasini engelleyerek, cagdas toplum ve ¢agdas gelismelerle biitiinleserek
yasamalarini saglamak™ olarak tanimlanmaktadir (Yavascan, 2019).

“Mimari Mirast1 Koruma Bildirgesi” 2013 yilinda “ICOMOS Tiirkiye Milli Komitesi”
tarafindan yayinlamistir. Yayinlanan bildirgede “Mimari mirasin korunmasini i¢eren ana fikrin
belirlenmesinde kiiltlir varliginin  6zglin  degerlerinin tanimlanmasi, korunmasi ve
stirdiiriilebilirligi esastir *“ ibaresi ile mirasa atfedilen degerleri icermektedir (Madde 4.1.3). Bu
bildirgede belirtilen “Kiiltiirel miras, insanoglunun, toplumlarin ve toplumu olusturan kiiltiir
gruplarmin varligimin, kimliginin ve siirekliliginin simgesi ve kamtidir. Somut ve somut
olmayan kiiltiirel miras, tarihsel, sanatsal, belgesel, estetik, simgesel, ekonomik, dini, sosyal ve
manevi ve hatta politik degerler igermektedir” ifadesi miras degerlerini agiklamaktadir. Bunun
ile birlikte “Koruma Degerleri” baslig1 altinda (Madde 3.2) biitiinliik, belgesel deger, tarihsel
deger, teklik ve enderlik degeri, sanatsal ve estetik deger, teknik ve teknolojik deger, grup
degeri, kullanim degeri, folklorik deger tanimlar1 yapilmistir (Kasap, 2022).
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3. TARIHI YAPILARDA BOZULMAYA NEDEN OLAN ETKENLER

Diinyadaki yapili ¢gevrenin biiyiik bir cogunlugunu olusturan tarihi surlar, kuleler, anitlar gibi
tas malzemeden olusan kiiltiirel miras, zamanla ¢esitli bozulmalara ugramaktadir. Tas yapilarin
bozulma sebepleri tasin kendisinden kaynaklanan i¢ sebepler haricinde, ¢evresel etkenlere de
bagli oldugundan giiniimiizde artan hava kirliligi ve degisen iklim sartlarinin etkisiyle tas
yapilarin daha fazla bozulmaya ugradig goriilmektedir (Karatas Vd.,2022).

Korumanin temel ilkeleri su sekilde siralanabilir; en az miidahale ile en iyi korunmalidir,
miidahaleler geri doniislii olmalidir, ¢evre dokusuyla beraber ele alinmalidir, somut ve soyut
unsurlar ele alinarak degerlendirmelidir, ¢evresiyle uyumlu ve yapiy1 yasatacak bir islev
verilmelidir. Islev vermenin 6nemi ise koruma baglaminda su sekilde ele alinabilir: Korumanin
temel ilkelerinden biri de yapiy1 yasatmaktir. Bunun i¢in yapinin islevini devam ettirmesi ve
stirekli bakimint yapmak gereklidir. Restorasyonu yapilmis bir yapiya islev verilmezse yap1
kisa siirede ¢okiintii alana doniisiir. Buna 6rnek olarak Istanbul Yerebatan Sarnici &rnek
verilebilir (Aslan ve Satic1,2022).

4. TARIHI YAPILARA MUZE IiSLEVININ VERILMESI

Koruma acisindan kullanimin 6nemli oldugu tarihi yapilarin, eskiyi giiniimiize tasimasi ve
kiiltlirlimiizii yansitmasi1 yoniiyle nostaljik (eskiye duyulan 6zlem) bir ¢ekicilige sahip olmasi,
bircok girisimcinin, bu tiir yapilart birer turistik isletme olarak degerlendirmesini
saglamaktadir. Degisen ve gelisen hayatta ¢evresindeki insanlarin gereksinimlerine cevap
veremeyen bir konak ele alindiginda; bu konaga bir islev yiiklenmesi ve konagin ¢evrenin
gereksinim duydugu bir konaklama ya da yiyecek igecek tesisi haline getirilmesi, fiziki olarak
varligin1 devam ettirebilmesinde biiyiik onem tasir. Zira islevlendirilerek ticari bir igletme
haline getirilen bu yapilar; ancak c¢evreye ve c¢evredeki insanlara saglamis olduklar1 sosyal,
kiiltiirel ve ekonomik fayda kadar o ¢evrede varlik bulmakta, korunmakta ve siirdiirtilebilirligini
saglayabilmektedir (Sara¢ ve Tanrisever,2018).

4 - Gevre Halka Saglanan
Sosyal, Kilturel ve Ekonomik

h 4

Katkilar
—»| 1 - Uygun islevin Belirenmesi l
L 5 - Gevreye Uyumunun
Saglanmasi
2 - Sosyal, Kiltarel ve i
Ekonomik Etmenler
i 6 - Surdurulebilirigi Saglamak
Icin Yapiy Koruma
3 - Yapilann Yeniden
isleviendinlmesi ¢

T - Surdurilebilifigi Saglamak
Igin Ekonomik Gelir Elde Etme

.

8 — Yeniden Islevlendirilen Yapilar Gevreye Sosyal, Kulturel ve Ekonomik Katki Saglar,
Korunur, Varigim Devam Ettirebilmek icin Kar Elde Eder

Sekil 1. Islevlendirilen Yapilarin Siirdiiriilebilirlik Siiregleri (Sarag ve Tanrisever,2018).
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Tarihi bir yapiya yeni bir islev verilmesi yapinin; yok olmaktan kurtarilmasi, onarimi, bakima,
siirekli kullanimi, kent siluetine olumlu katkisi, tarih bilincinin canlanmasi ve ekonomik
canlanmaya katkis1 anlamina gelmektedir. Anitlara yeni islevler kazandirmak yeni yap1 insa
etmekten daha az masraflidir, bu yoniiyle yeni islev kazandirma ekonomik bir ¢oziimdiir. Tarihi
yapilarin topluma yarar1 olacak bir amaca yonelik islevlendirilmesi koruma bilincinin
yerlesmesinin yani sira kiiltiirel amagli yeni islev turizm geliri de saglayacaktir.

Tarihi yapilara yeni islev kazandirilirken yapinin bulundugu konum, mekansal olusumu, hacim
boyutlari, yeni isleve uygun olup olmadigi, yeni isleve uygun hale getirilirken 6zgiinliglinii
kaybedip kaybetmeyecegi, yeni islevin estetik, kiiltiirel ve tarihsel agidan degere sahip yapinin
Oniine gecip gegmeyecegi konular1 dikkate alinmalidir (Aydin ve Sahin,2018).

Tarihi yapilar1 yeniden islevlendirme, kullanim dis1 kalmis yapilara, mekansal ve yapisal
ozellikleri ile ortiisen, yeni kullanim olanaklarinin saglanmasidir. Yeniden islevlendirme
koruma disiplini ile toplumun gegmisiyle etkilesim kurmasini saglayan tarihi degerler yeniden
hayat bulmaktadir. Tarih icinde ¢esitli islevlere karsilik vermek {izere tasarlanmis olan tarihi
yapilar, yasam standartlarinin ve gereksinimlerinin degismesi ile kullanilmayarak, zaman
icerisinde bakimsizliktan ve olumsuz c¢evre sartlarindan dolayr yok olmaya mahk(im
kalmiglardir. Verilecek olan yeni islev, yapinin mimari, sosyal ve kiiltiirel degerlerine sadik
kalmarak, c¢evresel etkenlerinde dikkate alinmasi ile tespit edilmelidir. Yeniden
islevlendirilerek kent siliietine olumlu etkisi olan bu tarihi yapilar ayrica kentler i¢in birer prestij
yapilaridir (Ugursal, 2011).

Orijinal islevlerini yitiren binalarda yap1 islevini kaybetse de fiziki olarak Omriinii
tamamlamayabilir, bdylece yeniden islevlendirmeye de uygun olabilir. Islevsel olarak eskiyen
yapilarin yeni islev atanarak kullanilmasi, bu gibi durumlarda alternatif bir iiretim teknigi olarak
karsimiza ¢ikar. Mevcut kabugun yikilmadan korunarak, yeniden islevlendirilmesi, ekonomi,
kamusal bellek, enerji yonetimi ve tarihsel 6zelligi olan tescilli yapilarin kendisini finanse
edebilmesi gibi yonleriyle alternatif bir yapi tiretim teknigi olarak karsimiza ¢ikmaktadir.
Yeniden islevlendirmenin gerekgeleri 3 baglikta toplanabilir. Yapilarin islevsel degisim
gecirmesi, yapinin baglaminin degismesi ve ekonomik yapinin degismesidir (Erbas, 2022).
Secilen uygun islevden sonra, yapinin potansiyeli ile ihtiyag listesinin ¢akistirilmas: siirecinde,
yapisal zorunluluklardan kaynakli halihazirda olmayan mekansal gereklilikleri uygulayabilmek
icin yapilan miidahaleler su sekilde siralanabilir:

- Mekansal Kurguya Yapilan Miidahaleler ve Eklemeler
- Striiktiirel Sisteme Yapilan Miidahaleler ve Eklemeler

- Tesisat Sistemlerine Yapilan Miidahaleler ve Eklemeler
- Cepheye Yapilan Miidahaleler

- Yakin Cevreye Yapilan Miidahaleler (Ugar,2013)

5. YEREBATAN SARNICI

Mimari bir terim olan sarnig, kent sakinlerinin su ihtiyacini karsilamak amaciyla genellikle yer
altinda insa edilen, etrafi duvarla tahdit edilmis, su gecirmez mahzen veya su haznesi anlamina
gelir. Sarnigta su depolamak i¢in ya yagmur suyu biriktirilir ya da baska bir kaynaktaki suyun
getirilmesi gerekir. Istanbul’daki sarmiglar suyollarina bagimhidir. Yaz aylarinda artan su
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talebini karsilamak amaciyla Bizans imparatorlari, 6zellikle 1. Joustinianos, bir¢ok anitsal
sarni¢ insa etmistir (Han,2011).

Yerebatan Sarnici Bizans Imparatoru I. Justinianus tarafindan 6. Yiizyilda bolgenin ve iizerinde
daha 6nce var olan Bazilika isimi yapinin su ihtiyacin1 karsilamak i¢in yaptirilmistir. 15 asirdir
varligini idame ettiren sarnicin yerinde daha 6nce Geng Roma ¢aginda, ne zaman yapildigi tam
olarak bilinmeyen, ticari ve hukuki iglerde, bilim ve sanat faaliyetlerinde kullanilan biiyiik bir
Bazilika isimli bir yap1 oldugu goriisii sabittir (Yildirim, 2021).

CHALKOPRATEIA

Sekil 2. Bazilika Stoa ve Alt Yapis1 Olan Yerebatan Sarnici“nin Konumu ve Etrafinda Yer
Alan Yapilar (Yildirim, 2021).

Kentin en genis kapali sarnic1 olan Yerebatan Sarnici, dikdortgen planl bir tugla yapidir.
Sarnicin dlgiileri, ilk olarak I. Diinya Savas1 yillarinda arkeolog Eckhard Unger tarafindan 138
x 64,6 m oldugu belirtilmistir. Dogu-bati dogrultulu 28, gliney-kuzey dogrultulu 12 siitun sirasi
bulunan sarnicin, toplam 336 adet siitunu bulunmaktadir. Sarnicin kuzeybatisinda kaba tastan
Oriilmiis birinci duvar, toprak ve molozdan olusan bir dolgu ve ikinci bir duvar vardir. Bu
nedenle, 41 siitun bugiin goriilememektedir. Bu duvarin ¢dkmiis olan tonozlar nedeniyle
yapilmis olabilecegi diisiiniilmektedir. Sarnicin glineydogusundaki 17 siitun, beton payelerle
cevrilmistir. Forchheimer ve Strzygowski“nin 1893 yilinda yayimladiklar1 Die Byzantinischen
Wasserbehilter von Konstantinopel adl1 kitapta bulunan Yerebatan Sarnici“nin planinda, kaba
tastan duvar ve betonla saglamlastirilmis siitunlar gosterilmemektedir. Bu onarimlarin,
1893“ten sonra yapildig1 ya da Forchheimer ve Strzygowski“nin planinda sarnicin orijinal
durumu gostermek amaciyla onarim yapilan bu alami belirtmedikleri diisiiniilebilir (Onlii,
2010).
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Sekil 3. Yerebatan SaICI (2023).

Yapilan arastirmalara gore sarnigtaki siitun basliklarinin farkli yapilardan getirilerek devsirme
olarak kullanildiklar1 6ngoriilmektedir. Kaide olarak kullanilmis 13 adet siislii sagaklik pargasi
ise “Theodosius” donemine tarihlendirilmektedir. Kaide olarak kullanilan Medusa isimli
mimari elemanlar ise Cemberlitas’tan getirildigi teorisi vardir. Sarnigtaki islenmis pedestaller,
silmeli mermer blok pargalari, G6zyas1 Siitunu ve yazitli siitun govdesi pargalarinin birbirinden
farkli yapilara ait olduklari, 5. yiizyilin sonuna tarthlenen 87 adet Korint diizeninde siitun
basliklarinin da Nika Isyan1 sirasinda yikilan, Bazilika’dan geldigi yapilan arastirmalardan
bilinmektedir. Silme mermer bloklardan ise sarnigta 6 adet bulunmaktadir. Siitun kaidelerinin
cogu ion kaide olarak adlandirilan attik tipi kaidelerdir. Sarnigta 1 tane devsirme kare planl
stitun govdesi ile birlikte devsirme olan siitunlarin altinda kisa gelmesi sebebiyle ikinci bir
malzeme kullanilarak yiikseltilmis olanlari, Impost baslik ve kaide olarak kullanilan sacaklik
pargas1 da mevcuttur (Yildirim, 2021).

Sarnicin kuzeybati kosesindeki iki siitunun altinda kaide olarak kullanilan iki Medusa basi
Roma Cagi heykeltraghik sanatinin saheser Orneklerindendir. Sarnici ziyarete gelenlerin
hayretler icersinde seyrettikleri IV.yy. ait bu baslarin hangi yapidan alinarak buraya getirildigi
konusunda kesin bir bilgi olmamakla birlikte Medusa Heykellerinin Sarnicin insasinda salt
stitun kaidesi olarak ihtiya¢ oldugu i¢in kullanildig1 goriisii arastirmacilar arasinda genel kabul
gormektedir (Ates, 2007).
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Sekil 4. Medusa Bas1 (Sanattarihiplatformu, 2023).

6. YEREBATAN SARNIC UZERINDEN ARASTIRMA

Yerebatan sarnici ziyaretgilerine ¢esitli sorular sorularak tarihi bir yapinin donistiiriilerek
yeniden islevlendirildikten sonra kullanic1 psikolojisi ilizerindeki mekéan algisinin etkileri
incelenmistir.

Amag, tarihi yapilarin farkl islevlere donistiiriilerek kullanilan yapilarin kullanici tizerindeki
mekan algisinin Slgiilmesi, yeni islevin kullanicida 6ziimsenme durumunun ve etkilerinin
belirlenmesi, bu gibi degisimlerde kullanict agisindan uygun islevle alakali ¢ikarimlarin
yapilmasinin saglanmasidir.

Anket ¢alismas1 30 katilimci tarafindan gergeklestirilmis olup katilanlarin %70 erkek, %30’si
kadindir. Katilimeilar, 18-50 yas araligindadir. Katilimcilarin ¢ogu iiniversite mezunu olmakla
beraber lise mezunu katilimcilar bulunmaktadir. Anket farkli meslek gruplarindan kisilerle
gerceklestirilmistir.

Yapinin mevcut islevine yonelik bulgular:
Yerebatan Sarnict Miizesi’nin sarnigtan miizeye doniistiiriilerek *’Kullanilan yapinin yeni islevi
nedir?’’ sorusu sorulmustur. Bu soruya verilen cevaplar asagida yer almaktadir.

Katilimeilarin Meveut Islevi Algilama Diizeyleri | %80

Ankete katilanlarin ¢ogunlugu gorsellere bakarak yapinin mevcut islevini dogru olarak
tanimlayabilmistir.

Yapinin eski islevine yonelik bulgulari
Yeniden islevlendirilerek kullanilan yapinin eski islevini algilamaya yonelik katilimcilara ¢

Yapinin sarnigtan doniistiiriildiigiinii  bilmiyor olsaydiniz eski islevini tahmin edebilir
miydiniz?’’ sorusu yoneltirmistir. Bu soruya verilen cevaplar asagida yer almaktadir. Yiizde
olarak ** Evet’’ cevab1 “’Hayir’’ cevabindan fazladir.

Katilimeilarin Eski Islevi Algilama Diizeyleri Evet %70 Hayir %30 |
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Yapinin yalnizca cephesine bakarak eski islevini algilamaya yonelik bulgulari

Cephe tasarimi yapiin islevini anlamadaki etkisi diigtiniilerek katilimcilara “’Bu yapiya
yalnizca digsaridan baktigimizda bu yapimin eski islevini tahmin edebilir miydiniz?’’ sorusu
sorulmustur. Bu soruya ait cevaplar asagida yer almaktadir. “’Hayir’’ cevabi ile “’Evet’” cevabi
arasindaki fark az olmasina ragmen “’Evet’’ cevabi1 daha fazladir.

Katilimeilarin Yalniz Cepheye Bakarak Algilama | Evet %60 Hayir %40
Diizeyleri

Yapida vakit gecirme istegine yonelik bulgular:
Katilimcilardan yapida vakit gegirme isteklerini 1’den 5’e¢ kadar puanlamalar1 istenmistir.
Puanlama ile ilgili sonuglar da asagida verilmistir. 1 En az, 5 En Fazla Seklindedir.
1 2 3 4 5
%0 %0 % 10 % 20 % 70

Yapida Vakit Gegirme Istegine Ait

Oranlar

Yapilarin katihmcilarda uyandirdigi etkilere yonelik oranlar:

Tarihi mekanlarin algilanabilmesi i¢in insanda hissettirdigi duygularin degeri oldukga fazladir.
Mekanin fiziksel 6geleri, insanlarda farkli duygusal etkiler uyandirarak mekanla alakali bazi
hissiyatlar olusturmaktadir ve insanlar bunu c¢esitli yollarla ifade etmektedir. Bu amag
dogrultusunda katilimcilara “Bu yapinin sizde uyandirdig: etkiler nelerdir?” sorusu sorularak
tezatlik iceren farkli sifat ciftleri verilmistir: “aydinlik x karanlik”, “ferah x bunaltic1”,

29 ¢¢

“eglenceli x sikic1”, “gizemli x okunakli”. Bu sorulara verilen cevaplar asagida yer almaktadir.

Yapilarin katilimcilarda uyandirdig: etki degerlendirmesi
Aydinlik | Karanlik | Ferah Bunaltict | Eglenceli | Sikict Gizemli | Okunakli
% 20 % 80 % 30 % 70 % 80 % 20 % 90 % 10

7. DEGERLENDIRME VE SONUC

Tarih boyunca bir¢ok farkli uygarliga ev sahipligi yapmis, Avrupa ve Asya’nin kesistigi, kiiltiir
ve tabiat varliklarinin cesitliligi, farkli kiiltiirlerin kendi 6zgiinliiklerini yasadigi, din, dil ve
geleneklerin bir arada harmanlandigi, zenginligi agisindan i¢inde barindirdig: anitsal yapilari,
degerleri, kiiltiirel ve tarihi zenginligi ile essiz bir mimari dokuya sahip, dokusunda zaman ve
mekanin somut izlerini barindiran, su medeniyeti Istanbul’un Tarihi Yarimada’sinda yer alan
ve 1500 yil boyunca ait oldugu yerde iistiin evrensel degerini koruyarak ayakta kalmay1
basarmis sarniclarin en biiyligli unvanina sahip olan bu anitin korunarak gelecek nesillere
aktarilmasi gerekmektedir.

Korunmasi gerekli kiiltiir varliklarinin diinya mirasi olarak koruma ve yenileme ¢aligsmalarinin
0zen ile yiiriitiilmesi resmi kanunlar araciligiyla belirlenmistir. Tescilli ve kiiltlir miras1 olarak
kabul gormiis eserlerin koruma ve yenileme ¢alismalarina pareler olarak giiniimiiz teknoloji ve
hizla gelismekte olan dijital platformlara adapte edilmesi yapinin varligini sanal ortamlarda da
stirdiirebilmesi adina oldukga onemlidir.

Soyut ve somut kimligiyle mekan, kiginin yasam alanlarini olustururken; zamanla birgok seyin
degismesiyle islev yetersizligi sebebiyle bu kimligini kaybetmeye baslar. Boyle bir durumda
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¢Oziim olarak, yapinin kimligini koruyarak onu yok etmeden yeni bir islev kazandirmak
onerilmektedir. Asil islevini kaybederek bugiiniin ihtiyag¢larina yanit veremeyen yapilarin yeni
bir islevle topluma sunulmasi giiniimiizde ¢okca rastlanan bir durumdur. Kazandirilan yeni
islevin gergek anlamda benimsenmesi insan algisinda karsiligini bulmasiyla miimkiindiir.
Ozellikle insanlarin ortak kullanimina &zgii yeni bir islev kazandirilacak yapilarda
gerceklesecek bu doniisiim insan psikolojisi lizerinde yarattig1 alginin fiziksel, duygusal, algisal
boyutlari iistiinde durulmasi gerekilen bir durumdur.

Yeniden islevlendirilen tarihi yapinin kullanic1 psikolojisi {izerindeki etkisini 6l¢meye yonelik
gergeklestirilen anketin sonuglarini degerlendirildiginde;

- Katilimeilarin tarihi yapidan doniistiiriilen mekanin yeni islevini %80 oranda
algiladiklar1 ve mekan okumasmin gerceklestigi anlasilmaktadir. Mekanin iginde
malzeme, doku, 151k, renk gibi tasarim elemanlarinin yeni isleve yonelik totaliter bir
bicimde planlanmasi ve insanlara sunulmasi yeni iglevin dogru algilanmasina sagladigi
katkiy1 ortaya koymustur.

- Katilimeilarin yapinin 6zgiin islevini dogru tahmin edebildikleri goriilmektedir. Bunun
nedeni Yerebatan Sarnici Miizesi’nin yeniden islevlendirilmesinde miize olarak islev
kazandirilmasidir. Ciinki miizelerin asil goérevi yapiy1r oldugu gibi kullanicilara
sunmaktir.

- Katilimeilarin yapinin sadece cephe fotograflarina bakarak mevcut islevi tahmin etme
oranlar1 neredeyse yar1 yariyadir. Bunun sebebi cephede (giris ve ¢ikis kisimlarinda)
eski dokusundan ¢ok farkli olarak cepheye modern tasarimlar uygulanmasidir.

- Katilimcilar, anket ¢calismasindaki 1-5 puan araligi lizerinden %50 ve {lizerinden puan
vererek bu tarz doniistiiriilen yapilarda zaman gecirme isteklerinin biiyiik oranda oldugu
sonucuna vartlmistir.

Tarihi bir mekanin algilanmasinda insan psikolojisi iizerinde uyandirdigi hisler oldukga
onemlidir. Insanlar, mekani algilayarak hislerini gesitli isimlerle ile ifade etmektedir.
Katilimcilara anket ¢aligmasi kapsaminda yapinin kendileri iizerinde uyandirdigi etkilere anlam
vermeleri i¢in zitlik iceren sifat gesitleri verilmistir. ’Aydinlik x karanlik’ sifatlarindan %80
oranda karanlik bulundugu sonucuna varilmistir. <’Ferah x bunaltict’’ sifatlarindan %70 oranda
bunaltici olarak tanimlanmugstir. “’Eglenceli x sikict’” sifatlarindan %80 oranda eglenceli olarak
ifade edilmistir. ’Gizemli x okunakli’’ sifatlarindan % 90 oranda gizemli oldugu ifade
edilmistir. Genel olarak Yerebatan Sarnic1 Miizesi ‘’karanlik, bunaltici, eglenceli ve gizemli’’
sifatlari ile nitelendirilmistir.

Anket calismasinin sonuglar1 kapsaminda doniistiiriilen yapilar yeni iglevlerinin 6zellikle i¢
mekan agisindan kullanicilar tarafindan algilandigi, bu gibi doniisiimlerde verilen islevin
uygunluguna gore yeniden islevlendirmenin desteklendigi goriilmektedir. Yaptigim bu
calismada tarithi yapilarin yeniden islevlendirme nedeniyle mekénda yeniden kurgulanan
mekan- algi iligkisinin kullanici psikolojisine olan etkisi iizerinden degerlendirilmesini yaparak,
ileride yapilacak olan yeniden islevlendirme ¢alismalarina katki saglamaktir.
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ABSTRACT

With the decrease in fossil fuels and the increase in energy demand, the interest in renewable
energy sources is increasing day by day. The unlimited, costless, and environmentally friendly
nature of solar energy has increased its use in many industrial applications compared to
renewable energy sources such as wind and biomass energy. With the use of nanofluids with
high thermal conductivity, the heat transfer rate of solar collectors can be increased. In this
study, a detailed study was carried out to examine the effect of nanofluid usage on increasing
the performance of heat pipe solar collectors. The literature has been reviewed and current
numerical and experimental studies using nanofluids in solar collectors have been examined in
detail. It has been determined that the correct selection of the volume concentration of the
nanoparticles and their proper distribution in the base fluid are important parameters in order to
increase the performance of the nanofluid collector. As a result, it has been determined that the
use of nanofluids in heat pipe solar collectors can play an important role in increasing
efficiency.

Keywords

Nanofluid, Heat pipe solar collector, Solar energy, Renewable energies

1. INTRODUCTION

The use of nanofluids in solar collectors, which finds many applications in the industry due to
their improved thermophysical properties, seems promising. Solar collectors are divided into
four different categories according to their operating temperatures; flat plate collectors (FPC)
(up to 100 °C), vacuum tube collectors (ETC) (up to 200 °C), parabolic trough collectors (PTC)
(up to 500 °C), and linear Fresnel collectors (LFC) ) (up to 600 °C) [1]. The method used to
collect solar radiation is one of the key differences between them. Heat is directly gathered at
the absorbent surfaces in FPCs and ETCs. Solar energy is reflected and focussed onto receiver
pipes in PTCs and LFCs. Examples of concentrated solar power (CSP) systems include PTCs
and LFCs. CSPs are used to heat industrial processes as well as generate power. The popularity
of nanofluids in solar collectors according to the number of published articles is as in Figure 1
according to data from Google Scholar.
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Fig. 1. The widespread usage of nanofluids in solar fields.

The basic working principles of heat pipes are as follows. The working fluid in the pipe heats
up with the energy it receives from the sun, changes phase and evaporates. The evaporating
working fluid rises to the environment where it will transfer heat. Here, after transferring its
heat to the other environment, it condenses again and descends to the lower part of the heat
pipe, and this cycle continues as long as the heat input into the system. Since the vacuum
between the two nested glass pipes is vacuumed, it is aimed to prevent heat loss from the system
through conduction and convection [2].

A parabolic reflector is the main component of a parabolic trough solar collector. You may
create this parabolic sheet by bending a sheet into a parabolic shape. A long parabolic reflecting
mirror should be made out of the sheet, which should be extremely reflective. Since the solar
radiation is parallel in this type, all light waves can reflect on the focal point from all areas of
the trough-shaped as depicted in Figure 2 when the solar collector is aimed directly into the
Sun. The central pipe subsequently warms as a result of this [3].
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Fig. 2. General basic form of parabolic trough collectors [3].

The absorbed solar energy can be transferred to the fluid flowing within the receiver tube, which
is situated at the focal line of the parabolic trough reflective surface (Figure 3). The tube
typically has two layers to increase efficiency. An inner layer of copper or selectively blackened
nickel, which inside of it, circulates the heat transfer fluid, and an outer layer of glass that is
transparent and solar radiation-reflective, can reduce convection and radiation losses and can
maintain strength and transmittance under high temperatures [4].

Vacuum Sunlight

| Glass
Inner layer \ :

Fluid

Fig. 3. Detail of parabolic trough solar collector [4].

The inner layers coating enables it to reduce thermal radiation losses by absorbing solar
radiation with short wavelengths and having a low emissivity for a long wave energy spectrum
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[5]. Every day, from day to night, parabolic troughs are rotated to follow the Sun's path across
the sky. This is one of the key areas that can increase solar heat recovery and improve efficiency.

2. APPLICATION OF NANOFLUIDS IN SOLAR ENERGY

In recent years, nanofluids have been used in many application areas to simultaneously obtain
combined functions. Figure 4 displays the various applications of nanofluids.

“%ﬂi
m_E

@ a
Nanofluids & =RV
§
¥

Photovoltaic/ ' |
thermal

Desalination/
disinfection

Fig. 4. Applications of nanofluids in industry [6].

The advantages of employing nanofluids in solar collectors, which have numerous industrial
uses, can be summarized up as follows.

v The heat capacity of the nanofluid and the absorption of solar energy are significantly
increased by nanoparticles with very large surface areas and very small particle sizes.

v Nanofluids with high absorption and extinction coefficients show high absorption and
low emission in the solar spectrum and infrared spectrum.

v Nanofluids with high absorption and extinction coefficients show high absorption and
low emission in the solar spectrum and infrared spectrum.

v"High density, low specific heat, and high convective heat transfer coefficient (HTC) are
all characteristics of nanofluids [7].
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3. EXPERIMENTAL STUDIES

Xu et al. [8] proposed a novel nanofluid-based direct absorption concentrating parabolic
solar collector (CPSC) for medium-temperature sun collecting, employing CuO/oil
nanofluid as working fluid, and compared (theoretically and empirically) its thermal
performance with a typical CPSC. Figure 5 shows the Scanning Electron Microscopy
(SEM) image of used spherical CuO nanoparticles at 200 nm size and the prepared CuO/oil
nanofluid.

(®) i mid e

Figure 5. (a) Scanning Electron Microscope (SEM) image of CuO nanoparticles;
(b)Photos prepared CuO/oil nanofluid.

In all configurations, the solar concentrators' reflecting mirrors were regulated to follow the
solar radiation's incident angle. In the collection tubes of the NDASC and the IASC,
respectively, the synthetic oil and the CuO/oil nanofluid were heated constantly. Four
PT100 temperature sensors (with an error of 0.1 °C) were mounted inside each collection
tube to detect the temperature of the synthetic oil and nanofluid throughout the tube's center
axis and including the intake and outflow points. To gauge the total amount of solar
radiation, a pyranometer (with a relative error of 2%) was mounted on the solar collection
plane. The ambient air's temperature and humidity were also monitored at the same time.
The measurements were all computerized in real-time.

NDASC IASC

Figure 6. Photos of the experimental setups [8].
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As seen in Fig. 7, the addition of CuO nanoparticles considerably increases the oils absorption
and extinction coefficient, particularly in the visible light spectrum. The results also showed
that the geometrical concentrating ratio of the proposed SC is 7.36 greater than that of the

traditional one.
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Fig.7. CuOJ/oil nanofluid and pure synthetic oils extinction and absorption spectra. (a)
Extinction coefficient variations with wavelength; (b) absorption coefficient variations with

wavelength.

Oil without nanoparticles has a lower solar absorption than CuO/oil nanofluid. The results
also revealed that the proposed SC has a higher geometrical concentrating ratio than the

traditional one.
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4. CONCLUSION

The present review examines published studies investigating the potential applications of
nanofluids in solar collectors based on numerical, experimental and analytical approaches
in the last decade, and the following conclusions are reached.

v Nanofluids have the potential to improve the performance of different solar energy
systems.

v Although increasing the volume fraction of nanoparticles does not always improve
performance, the most significant elements affecting the thermal performance of
solar energy systems are the thermal conductivity and absorptivity of the nanofluids.

v More experimental and theoretical research is required to determine the effect of
particle size on solar collector performance because the relationship between
nanoparticle size and performance is still antagonistic.

v Due to the enhanced heat transfer mechanism brought about by nanofluids improved
thermo-physical capabilities, the size of solar devices can be reduced.

v' The primary barriers to the adoption of nanofluids in commercial and industrial
applications are their high production costs and their stability.

v Nanofluids could be used in various solar systems to accomplish a number of
financial and environmental benefits.
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ABSTRACT

Nanofluids are used in many industrial applications to increase thermal performance due to
their superior properties compared to conventional fluids. In this study, the effects of volume
concentration change and nanoparticle addition on heat transfer and pressure drop were
investigated by adding different volume concentrations of Silica nanoparticles to the water flow
passing through a horizontal pipe to improve the thermal performance of the heat exchanger.
Experiments were carried out in weight fractions of 0.5%, 0.75%, 1%, and 1.25% of SiO»-
Water nanofluids and at constant heat flux under Reynolds number varying between 3000 and
21000. To validate the experimental methodology, the Dittus-Boelter equation for the Nusselt
number and the Blasius equation for the friction coefficient was compared with the Nusselt
number and friction factor of the straight tube using water. It was observed that the friction
factor decreased with increasing nanofluid volume concentration, while the Nusselt number
increased with increasing volume concentration.

Keywords

SiO2 nanofluid, Heat transfer, Pressure drop, Heat exchanger

1. INTRODUCTION

In this study, the effects of using SiO2-water nanofluids in different weight fractions (0.5, 0.75,
1, 1.25%) with conical wire inserts on heat transfer and pressure drop were experimentally
investigated between 3000 and 21,000 Reynolds numbers. The stabilization of nanofluids was
tested and their thermophysical properties were determined. The experimental setup was
created and the experimental setup was verified using the equations in the literature using a
smooth tube and water fluid. After all the experiments were done, the results obtained were
compared with the literature data and the results were evaluated. The range of parameters used
in the experiments is shown in Tablel.
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Table 1. The range of parameters used in the experiments.

Experimental parameter Range

Reynolds number(Re) 3000-21,000
Volume concentration(@)  0.5-1.25%
Nanoparticle SiO2

Base fluid Water

The experimental setup was established with the support of Erciyes University Scientific
Research Projects Coordination Unit in Erciyes University Mechanical Engineering
Department Thermodynamics Laboratory is given in Figure 1. A frequency inverter pumped
the fluid accumulated in the collecting tank at different flow rates. The test tube with 17 mm
inner diameter (Di) and 21 mm outer diameter (Do) made of SS-304 stainless seamless steel
tube consisted of a 1500 mm long hydrodynamic development section, 1100 mm long test
section and a 500 mm long outlet section. The outer surface of the test tube was insulated with
rock wool in order to minimize the heat loss from the test tube to the outside environment. In
the fluid tank placed approximately 120 cm above the pump, the inlet temperature of the fluid
was measured and the fluid comes to the pump mouth was used with its own gravity suction
line. The fluid pump controlled by the frequency inverter pressurizes the fluid at the set
frequency and directed it to the system. The pressure values in the entrance and exit of the test
area were measured with the pressure gauge placed at the entrance and exit of the test area. The
test tube was heated at a constant heat flux by means of 9 kVA variac transformer system with
current flaps placed at the inlet and outlet. Temperatures were recorded using 23 pieces K-Type
thermocouples with an accuracy of + 0.8 placed at 10 cm intervals on the fluid inlet, fluid outlet,
atmosphere and outer surface of the test tube. A magnetic flow meter was used at the exit of the
test section to measure the volumetric flow. The heated fluid in the test tube was directed to the
cooling unit after leaving the outlet tube. Here, after it was cooled to ambient temperature using
a heat exchanger, it was directed back to the fluid tank and completes the cycle. After the cycle
was completed, the temperature, pressure, flow, current and voltage data read were recorded on
the computer via a datalogger. Each experiment required approximately one hour to stabilize,
after which time the constant values were averaged. Reynolds number (Re), Nusselt number
(Nu) and friction factor (f) were calculated using the calculation code written in the MATLAB
program [1,2].
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Figure 1. Experimental setup

1.1. Properties of SiO2 Nanoparticle and Water
SiO2 nanoparticles purchased from Nanografi Ltd. prepared at four weight fractions ranging
from 0.5% to 1.25% using distilled water as the base fluid. SEM images and XRD analyzes for
15-35 nm diameter SiO2 nanoparticles are shown in Figure 2.

20 30 40 50 60 70 80
20 (degrees)

Figure 2. SEM images and XRD analyses for SiO> nanoparticles of 15-35 nm diameter (from
Nanografi Ltd.)

1.2. Steps Followed in the Preparation of Nanofluids
Before proceeding to the preparation stage of nanofluids the weight ratios of the base fluid
water, SiO2 nanoparticle and surfactant were determined. Approximately 8 liters of fluid is
circulating in the experimental setup used, and 8 liters of nanofluid was prepared using the two-
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step method for each nanofluid configuration. Considering the most frequently studied range in
the literature, the effects of four different weight fractions of 0.5%, 0.75, 1, 1.25 on heat transfer
were investigated in this study [1,2].

Surfactant /

Nanoparticles

oS ol ol o

|
’
. ' Ultrasonie sonicator Prepared Nanofluid

Magnetic Stirring

Figure 3. Schematic view of the preparation of the nanofluids.

SiO2-water nanofluids were prepared (Figure 3), and the stability of the nanofluid was evaluated
through visual observation and zeta potential analysis. The zeta potential values indicate that it
is stable if the stabilization amount is greater than £30 mV and unstable if the stabilization

amount is between +30 mV and -30 mV.

Figure 4. a) Precision balance, b) Mechanical stirrer, ¢) Ultrasonic stirrer

2. FINDINGS AND DISCUSSION
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2.1.Preparation and Stability of Nanofluids
Nanofluids were prepared by adding SiO2 nanoparticles in four different weight fractions

(0.5%, 0.75%, 1%, 1.25%) to distilled water. 1/5 of the nanoparticle weight of CTAB surfactant
was used to prevent precipitation. The stability of the nanofluids was evaluated using zeta
potential analysis using a Zetasizer Nano Z Zeta Potential analyzer, and visual observation
methods. The potential that forms between a fluid medium and charged nanoparticles is known
as the zeta potential. It demonstrates the strength of the forces that repel the particles in the
fluid. The zeta potential needs to be greater for stable colloids (either positive or negative). Low

zeta colloids tend to lumps.

-30

® - SiO,-water 0.5 % +CTAB
e SiO,-water 0.75 %+CTAB
A SiO,-water 1 %+CTAB
¢ SiO,-water 1.25 %+CTAB
>
= -40 .
s
= L]
c ]
3
0 A °
a .
. ‘.
B N
N -50
A
*
*
-60
0 1 2 3 4 5 6 7 8

Time (Days)

Figure 5. Zeta Potential analysis test results.

2.2.Thermophysical Properties of Nanofluids

2.2.1. Thermal Conductivity
Thermophysical properties of SiO»-water nanofluids were investigated at temperatures of 25 -

55 ° C at (0.5%, 0.75%, 1%, 1.25%) weight fractions . The distilled water’s thermal
conductivity was analyzed and assessed based on those reported by Cengel and Cimbala [3] to
compare the accuracy of the measuring technique. The thermal conductivity measurements of

base fluids and literature values depending on temperature were given in Figure 6.

As can be seen in Figure 6, very close result was obtained between the literature and the

measurements, and the maximum error rate was found to be 2.65% for thermal conductivity.
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An increase in the thermal conductivity coefficient of all base fluids was obtained with the use
of nanofluids. It was observed that the thermal conductivity of the nanofluid increased as the
amount of SiO2 nanoparticles added to the base fluid increased. The lowest increase in the
thermal conductivity coefficient with the use of nanoparticles was obtained at 1.2% in the use
of % 0.5 SiO. water- nanofluid, the highest increase was obtained at 4.7% at the %1.25 SiOo-
water nanofluids. As seen in Figure 6, the thermal conductivity of the nanofluid is directly
influenced by the nanoparticle concentration. The quantity of nanoparticles increases as
concentrations increase. Increased surface area for heat transfer is also aided by more

nanoparticles.

0,70
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)
—~
& A
g .
L2
2 0,65 - ‘ u <
= 2 v
.% 5 = X .
= ¢ P
<= A o B
=] u X =
° - -
LI) _ sl -
= X T
§ 0604 __.-- - - - Cengel and Cimbala [8]
ﬁ X Water
¢ 0.5%Si0,-water
. (.75% SiO,-water
A 1% SiO,-water
® 1.25% SiO,-water
0,55 T T T T T T T
25 30 35 40 45 50 55

Temperature(°C)

Figure 6. Variation of thermal conductivity with temperature.

2.2.2. Dynamic Viscosity
The viscosity of the nanofluid directly affects the random motion of the base fluid molecules

and particles in the nanofluid. The viscosity of the nanofluid has a considerable impact on its
pumping power. Because more energy is consumed as the pumping power increases, there must
be an inverse relationship between the increase in pumping power and the increase in the

amount of heat transfer.

Dynamic viscosity measurements of base fluids and literature values depending on temperature
are given in Figure 7. As can be seen in Figure 7 the maximum error rate was found to be about

3.53% for dynamic viscosity and was consistent with the literature.
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Figure 7. Dynamic viscosity of nanofluids

It was determined that with the viscosity measurement results, the viscosity increased slightly
with the increase in the nanofluid weight ratio, and the viscosity of all fluids decreased with the
increase in temperature. Compared to the base fluid water, the lowest increase in viscosity was
about 1.5 % with the lowest nanofluid weight ratio was 0.5%, while the viscosity increased
about 4.6% in nanofluids using 1.25% SiOs.

2.2.3. Density
Different factors, like properties of the nanoparticles, nanoparticle shape, nanoparticle type,

temperature, base fluid, and particle agglomeration have an effect on the thermo-physical
characteristics of nanofluids. The density of nanofluids plays a key role in determining their
suitability for applications that increase heat transmission. As a result, accurate effective density
prediction becomes necessary in order to determine the heat transfer coefficient of nanofluids.
In addition, the pressure drop, which is used to calculate the pumping power for the developing
flow, is directly connected to the change in density. As particle size increases, density decreases,

and as temperature increases, density increases.

The comparison of the density values of the nanofluids calculated using Cengel and Cimbala
[3] with the literature is given in Figure 8. The density of nanofluids slightly changed with
increasing nanoparticle concentration and the change remained below 2%. As expected, the

density decreased with the increase in temperature. The thermal conductivity increased by
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1.18% when using 0.5% SiO. nanofluid compared to water, and increased by 4.67% when
using 1.25% SiO» nanofluid.
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Figure 8. Density of SiO>-water nanofuids

Experimental studies indicated that temperature, nanoparticle volume fraction, base fluid
density, and the ratio of base fluid density to nanoparticle density all affected how the density

of a nanofluid behaves.

2.2.4. Specific Heat Capacity

With respect to the base fluid, the specific heat (Cp) of the nanofluid can be increased or
decreased. Nanoparticle size, concentration, temperature, and the types of base fluids all play a
role. The specific heat of the nanofluid will decrease if the specific heat of the nanoparticles is
lower than that of the base liquid. Therefore, in order to obtain the required specific heat from
the nanofluid, the correct nanoparticles must be mixed in at the appropriate volume
concentration and temperature with the base fluid. The variation of specific heat values of
nanofluids calculated using Cengel and Cimbala [3] with temperature is shown in Figure 9. As
seen in Figure 9, the ratio of nanoparticles by weight in the nanofluid does not have much effect

on the specific heat value.
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Figure 9. Specific heat capacity of SiO,-water nanofluids

3. EXPERIMENTAL FINDINGS

3.1. Validation of Experimental Setup with Smooth Tube Tests

First of all, the working methodology of the experimental system needs to be verified.
Verification is carried out with water without the use of any insert elements or fluid containing
additives. The validation study is based on the comparison of the Nusselt number, which is the
heat transfer dimensionless number, and the dimensionless friction coefficient values with the
equations found in the literature and commonly used for different Reynolds number values. To
confirm the experimental methodology, the Dittus-Boelter equation (1.1) [4] for the Nusselt
number and the Blasius equation (1.2) [5] for the friction coefficient were compared with

Nusselt number and friction factor of the smooth tube.
Nu = 0.023 Re%8pr04 (1.1)
f =0.316 Re%?5 (1.2)

As seen in Figure 10a, it is seen that the Nusselt numbers, whose variation is given according
to the Reynolds number in the in tube flow, take different values compared to the base fluid.
The highest deviation for the experimental results compared to the given equations was 5.37%

for the Nu number, which is compatible with the literature.
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Figure 10. Experimental data validation for water with literature, a) Nusselt number in

comparison with Dittus-Boelter[4], b) Friction factor in comparison with Blasius[5].

The change of the friction coefficient as a function of the Reynolds number for base fluid is
shown in Figure 10b. The friction coefficient decreased for increasing Reynolds number values.
The friction coefficients for the base fluid was found to be similar to each other, with the largest
deviation was 9.7 % when compared to the Blasius equation [5]. The experimental system was
tried to be verified by comparing the Nusselt number and the friction coefficient with the
equations in the literature. The fact that the largest deviation between dimensionless numbers
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and their equivalents in the literature is less than =10% proves the accuracy of the experimental

study systematic.

After the experimental setup was verified, the effects of using the following parameters step by
step on heat transfer and pressure drop were investigated.

v The effects of using only nanofluids on heat transfer and pressure drop,
v’ The effects of using only conical wire inserts on heat transfer and pressure drop,

v" The effects of the combined use of nanofluids and conical wire inserts on heat transfer

and pressure drop.

3.2. The Effect of Using Only SiO2- water Nanofluids on Heat Transfer

In this section, the thermohydraulic performance results of SiO,-water nanofluids, which are
formed by using only four different nanoparticle weight ratios and without an internal element,
are examined. Initially, four weight fractions (0.5%, 0.75%, 1%, 1.25%) of SiO2 nanoparticles
were added to the distilled water, and the effect of using only nanofluids on Nusselt number,
friction coefficient and thermal performance was investigated. The results of the experiments
made only with nanofluids were compared with the results of the experiments made only with

the distilled water.

The Nusselt number for all four concentrations increased when the rate of nanoparticles added
to distilled water increased, as seen in Figure 11a. The convective heat transfer coefficient and
thermal conductivity both improved with the addition of SiO2 nanoparticles, which have better
thermophysical properties than distilled water. When nanofluids were used instead of pure
water at 0.5%, 0.75, 1 and 1.25 weight fractions , respectively, the Nusselt number increased
on average 1.06, 1.1, 1.14 and 1.19.
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Figure 11. The change of (a)Nusselt number, (b)friction factor and, (c)PEC in the use of
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As expected, the highest Nusselt number values obtained by using SiO,-water nanofluids were
obtained at the volume concentration of 1.25%. The friction coefficient decreased with
increasing Reynolds number, and the friction coefficient increased as the nanoparticle volume
concentration increased Figure 3.7b. The rate of increase in friction coefficient was obtained as
1.09, 1.12, 1.16, and 1.21 for weight fractions of 0.5%, 0.75%, 1%, and 1.25% respectively.
The experimental findings indicated that thermohydraulic performance decreased with
increasing Reynolds number in all fluid types, as predicted. Increasing the nanoparticle ratio in
the fluid improved thermohydraulic performance. The highest value of PEC was obtained as
1.12 in the lowest Reynolds number in volume concentration of 1.25 % and the lowest value of
PEC was calculated as 0.98 in the highest Reynolds number in volume concentration of 0.5 %
(Figure 11c). Since the PEC value is less than 1, it is thought that the use of SiO2 nanofluid with

0.5 volume concentration is not very useful in terms of thermodynamics.

4. CONCLUSIONS

» The stability of nanofluids prepared by adding 0.5%, 0.75 and 1%, 1.25% SiO>
nanoparticles into the base fluids water were analyzed. No sedimentation was detected,
indicating that the SiO2-water nanofluids were unstable. The zeta potential remained
virtually unchanged after 7 days of storage at room temperature. Since SiO2-water
nanofluids show good stability in terms of applicability, SiO>-water nanofluids were
preferred in this study.

» Thermophysical properties of nanofluids were determined and compared with equations
commonly used in the literature. The maximum error rate for thermal conductivity was
found to be 2.65%. The lowest increase in the thermal conductivity coefficient with the
use of nanoparticles was obtained in the use of 1.2% and 0.5% SiO> water-nanofluid,
while the highest increase was obtained in the use of 4.7% and 1.25% SiO-water

nanofluid.

» The maximum error rate was found to be about 3.53% for dynamic viscosity and was
consistent with the literature. Compared to the base fluid water, the lowest increase in
viscosity was about 1.5 % with the lowest nanofluid weight ratio was 0.5%, while the

viscosity increased about 4.6% in nanofluids using 1.25% SiO..
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» The density of the nanofluids slightly changed with increasing nanoparticle
concentration and the change remained below 2% and as expected, the density
decreased with increasing temperature. Compared to water, thermal conductivity
increased by 1.18% when 0.5% SiO2 nanofluid was used, and by 4.67% when 1.25%
SiO2 nanofluid was used.

» The weight ratio of nanoparticles in the nanofluid did not have much effect on the

specific heat value, and the specific heat value remained almost constant.

» The validation study of the experimental setup was carried out by comparing the Nusselt
number, which is the heat transfer dimensionless number, and the dimensionless friction
coefficient values with the equations found in the literature and commonly used for
different Reynolds number values. The experimental results were compared with the
given equations, values compatible with the literature were obtained. The highest

deviation is 5.37% for Nu number and 9.7 % for friction coefficient.

» The addition of SiO> nanoparticles to distilled water increased the convection heat
transfer coefficient and had slightly effect on the pressure drop. The Nusselt number for
all four concentrations increased when the rate of nanoparticles added to distilled water
increased. nanofluids were used instead of pure water at 0.5%, 0.75, 1 and 1.25 weight
fractions , respectively, the Nusselt number increased on average 1.06, 1.1, 1.14 and
1.19. The friction coefficient decreased with increasing Reynolds number, and the
friction coefficient increased as the nanoparticle volume concentration increased. The
rate of increase in friction coefficient was obtained as 1.09, 1.12, 1.16, and 1.21 for
weight fractions of 0.5%, 0.75%, 1%, and 1.25% respectively. The highest value of
PEC was obtained as 1.12 in the lowest Reynolds number in volume concentration of
1.25 % and the lowest value of PEC was calculated as 0.98 in the highest Reynolds

number in volume concentration of 0.5 %.
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RESTITUSYON VE REKONSTRUKSIYON PERSPEKTIFINDEN AHMET RUSTU
CESMESI: MIMARI MiRASIN ONARIMI VE GELECEGE TASINMASI

AHMET RUSTU FOUNTAIN FROM THE PERSPECTIVE OF RESTATUSION AND
RECONSTRUCTION: REPAIRING THE ARCHITECTURAL HERITAGE AND
CARRYING IT TO THE FUTURE

Dr. Ogr. Uyesi, Mustafa YEGIN
C. U., Mimarlik Fakiiltesi, ORCID: 0000-0002-0025-6589

OZET

Ahmet Riistii Cesmesi, tarihi ve kiiltiirel degeri olan bir yapidir. Ancak zaman iginde maruz
kaldig1 hasarlar, restorasyon ihtiyacini ortaya ¢ikarmistir. Bu ¢alismanin amaci, Ahmet Riistii
Cesmesi'nin mevcut durumunu ayrintili bir sekilde degerlendirmek, hasarin nedenlerini
anlamak ve mimari mirasin restorasyon siirecindeki énemini vurgulamaktir. Restitiisyon ve
rekonstriiksiyon kavramlari, kiiltiirel mirasin korunmasi baglaminda incelenerek, bu siireglerin
onemi ve katkilar1 ele alinmistir. Ahmet Riistii Cesmesi'nin tarihi arastirma ve belgeleme
caligmalar1 tanitilarak, mimari analizler sunulmaktadir. Restitiisyon projeleri, yapinin orijinal
mimari ve estetik 6zelliklerini koruma ve onarma hedefiyle degerlendirilmistir. Restitiisyon ve
rekonstriiksiyon siirecinde karsilasilan zorluklar, teknik ve etik sorunlar ele alinarak ve ¢éziim
Onerileri sunulmustur. Restorasyon projelerinde kullanilacak olan malzeme segimleri,
restorasyon teknikleri ve yontemleri detayli bir sekilde incelenmistir. Ayrica, Ahmet Riistii
Cesmesi'nin restorasyon siirecinin diger benzer projeler icin de bir o6rnek teskil etmesi ve
yoOnlendirici bir rol oynamasi hedeflenmektedir. Bu bildiri, Ahmet Riisti Cesmesi'nin
restitlisyon ve rekonstriiksiyon siirecini ayrintil bir sekilde inceleyerek, mimari mirasin onarimi
ve gelecege tasinmasi konusunda akademik bir perspektif sunmay1 amaglamaktadir.

Anahtar Kelimeler: Restitiisyon, Rekonstriiksiyon, Tarihi ¢cesme, Ahmet Riistii Cesmesi

ABSTRACT

Ahmet Riistii Fountain is a structure with historical and cultural value. However, the damage it
has suffered over time has revealed the need for restoration. The aim of this study is to evaluate
the current situation of Ahmet Riistii Fountain in detail, to understand the reasons for the
damage and to emphasize the importance of the architectural heritage in the restoration process.
The concepts of restitution and reconstruction are examined in the context of the protection of
cultural heritage, and the importance and contributions of these processes are discussed. Ahmet
Riistii Fountain's historical research and documentation studies are introduced and architectural
analyzes are presented. Restitution projects were evaluated with the aim of preserving and
restoring the original architectural and aesthetic features of the building. The difficulties
encountered in the restitution and reconstruction process, technical and ethical problems were
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discussed and solution suggestions were presented. Material selections, restoration techniques
and methods to be used in restoration projects are examined in detail. In addition, it is aimed
that the restoration process of Ahmet Riistii Fountain will set an example for other similar
projects and play a guiding role. This paper aims to present an academic perspective on the
restoration and carrying of the architectural heritage to the future by examining the restitution
and reconstruction process of Ahmet Riistii Fountain in detail.

Keywords: Restitution, Reconstruction, Historical fountain, Ahmet Riistii Fountain
1. GIRIS

Tiirklerin Anadolu'ya yerlesmesiyle birlikte, sehirlerdeki cesmelere ek olarak ¢esitli su yapilari
insa edilmistir. Bu yapilar, ihtiya¢ duyuldugunda suyun depolandig sarniglar, camilerde abdest
almak i¢in kullanilan sadirvanlar, suyun akisini izlemek ic¢in yapilan giizel anitlar olarak
karsimiza ¢ikar. Ayrica, su, siit, serbet gibi iceceklerin dagitildig1 sebiller ve suyun cesitli
oyunlarla akitildig: selsebiller ve temizlendigi havuzlar da insa edilerek halkin su ihtiyacini
karsilanmistir. Bu su yapilari, sadece su ihtiyacini karsilamakla kalmamis, ayni zamanda estetik
ve gorsel bir giizellik sunmustur. Su sesinin ve akiginin insanlara biitiin giizelligiyle sunuldugu
bu yapilar, toplumun giinliik hayatinda 6nemli bir yer tutmustur. Tirklerin Anadolu'ya
yerlesmesiyle birlikte insa edilen c¢esitli su yapilari, su ihtiyacinin karsilanmasinin yani sira,
estetik ve gorsel bir giizellik sunarak toplumun giinliik yasaminda 6nemli bir rol oynamustir.

Tarihi ¢cesmeler, gecmisten glinlimiize uzanan zengin bir kiiltiirel mirasin 6nemli bir parcasini
olustururlar. Bu ¢cesmeler, igerdikleri mimari detaylar, siislemeler ve tarihi anitlarla toplumlarin
geemislerini yansitan dnemli yapilar olarak degerlendirilirler. Yiizyillar boyunca, ¢cesmeler hem
su saglama amaciyla hem de estetik birer unsur olarak kullanilmislardir. Tarihi ¢cesmeler, yer
aldiklar1 mekana karakter ve kimlik kazandiran unsurlar olarak one ¢ikarlar. Bu yapilar,
genellikle sehir merkezlerinde veya 6nemli kamusal alanlarda bulunurlar ve insanlarin sosyal
etkilesimleri i¢cin Onemli birer nokta olustururlar. Tarihi c¢esmelerin mimari detaylari,
cevreleriyle uyum icinde olacak sekilde 6zenle tasarlanmis ve siislenmistir.

Ancak, zamanin etkisi, dogal afetler, kentsel doniisiim veya ihmalkarlik gibi faktorler tarihi
cesmelerin korunmasi i¢in bir tehdit olusturur. Bu yapilar, zamanla bozulabilir, hasar gorebilir
veya yok olabilir. Bu nedenle, tarihi ¢esmelerin restitiisyon ve rekonstriiksiyon ¢aligsmalariyla
onarilmalar1 ve gelecek nesillere aktarilmalari 6nem tasir. Bu bildiri, Ahmet Riistii Cesmesi'nin
restitlisyon ve rekonstriiksiyon siirecini ele alarak, tarihi ¢cesmelerin 6nemini vurgulamay1
amaglamaktadir. Ahmet Riistii Cesmesi, tarihi ve kiiltiirel bir degere sahip bir cesme drnegi
olarak incelenerek, mimari mirasin onariminin ve gelecege tasinmasinin ne denli 6nemli
oldugunu anlamamizi saglamaktadir.

Su, gliniimiiz toplum hayatinda oldugu kadar, gecmis yiizyillarda yasayan toplumlarin
hayatinda da biiyiik bir 6neme sahip olmustur. Ge¢misteki atalarimiz, cami, medrese, imaret,
dariigsifa, kervansaray gibi kiiltiir ve medeniyet yapilarini insa ettiklerinde, bu yapilarin siirekli
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hizmet verebilmesi ve gelecek nesillere aktarilabilmesi i¢in zengin vakiflar kurmuslardir.
Ayrica, mahallelerimizdeki ¢esmelerin suyunun kesintisiz akmasini saglamak ve zaman zaman
yasanan sel ve diger felaketlerle tahrip olan su sebekelerinin bakim ve onarimi i¢in de vakiflar
kurulmustur. Bu bilgeler, giinlimiize ulasan vakfiyelerden 6grenilmektedir. Bu vakiflar, suyun
stirekli akmasini saglayarak toplumun su ihtiyacini karsilamig ve su yapilarinin bakim ve
onarimlarimi gerceklestirmistir. Gegmisteki toplumlar i¢in su, hayati bir kaynak olmus ve bu
kaynagin siirdiiriilebilirligi i¢in dnlemler alinmistir [1].

2. DiIVRIGi TARIHIi KENT DOKUSUNDA CESME MiMARiSi

Anadolu Sel¢uklu medeniyetinden giiniimiize intikal etmis ¢esitli tiirdeki su yapilarindan en
ilging olanlar1 bilindigi gibi ¢esmelerdir. Kent dokusunda yollar, sokaklar meydanlar ve
konutlar lizerinde insa edilmis olan bu yapilarin sosyal ve ekonomik hayata etkilerinin yaninda
Tiirk Islam toplumunun kentsel mekandaki en énemli gstergeleri olmustur.

Eski Yunan kaynaklarinda Aphlike, Bizans kaynaklarinda Tefrike (Tephrice) seklinde
kaydedilen Divrigi; Arap kaynaklarinda suyun ¢iktig1 yer/suyun kaynagi anlaminda el-Abrik
olarak gecer. Osmanli kaynaklarinda (15.YY) Divrik ve Divrigi tarzinda yazildigi
goriilmektedir. Divrigi tarihindeki en parlak yillarini, 1150’lerden 1250’lere degin Mengiicek
Beyligi doneminde yasamustir. Tarihsel kimliginin en belirgin 6geleri olan Kale, Kale Camii,
Ulu Camii ve Dariissifasi, Bedestenler, Kiimbetler, Kopriiler, Hamamlar ve c¢evredeki
Kervansaraylar bu yiizyilda insa edilmistir. Su mimarisinin en géze ¢arpan drneklerinden olan
cesmeler, Divrigi'deki tarihi kent dokusunda 6zel bir konuma sahiptir. Bu yapilar, kentin
tarthsel mimari mirasinin biitiinliigline liderlik etmektedir. Divrigi merkezinde tespit edilen
cesmelerin ¢ogu, bir konut, cami, bahge veya hazire duvarina bagimli bir sekilde tasarlanmustir.

Divrigi’de yer alan ¢esmelerin biiyiik ¢ogunlugu bugiin islevsizdir. Cesmeler, zamanin, doganin
ve en acist insanlarin verdigi tahribatla lokal kayiplara ve deformasyonlara maruz kalmigtir.
Cesmelerin ¢ogu ayakta oldugu i¢in, yapilan miidahaleler gézlenebilmektedir. Cesmeler, 6zgiin
mimari Ozelliklerini, kismi miidahalelerle birlikte, biiyiik Ol¢iide koruyarak giliniimiize
ulasmistir. Kentimizin kimligini olusturan yapilar igerisinde yer alan, Divrigi’de tarihi kent
dokusu igerisinde 6zel bir yere sahip olan bu yapilarin korunmasi adina tanitilmasi, islev
kazandirilmas1 ve gerekli bakim ve onarimlarinin uzman kisilerce yapilmasi 6nem arz
etmektedir.

2.1.Divrigi Su ve Cesmelerinin Tarihi ve Genel Ozellikleri

Orta Cag Islam sehirlerinde, dinin temizlige ve suya biiyiik énem vermesi, Hz. Peygamber'in
sadakalarin en faziletlisinin "su temini" oldugunu sdylemesi, ¢esme insasini tesvik edicCi
unsurlar olmustur. Anadolu'ya gelen Tiirkler Onceki medeniyetlere ait suyollarini ve
kaynaklarim1 kullanmaya devam etmislerdir. Tiirkler de yagan kar ve yagmur sularini
sarniclarda toplamislar, akan sularin 6nlerini uygun bir yerde keserek, bentler yapmislardir.

CONFERENCE BOOK Academy Global Publishing House 123




Bentlerden ya da kaynagindan alinan su kanallarla, pohrenklerle ve su kemerleriyle sehre
getirilmistir.  Sehir merkezine getirilen su Once ¢Okertme havuzlarinda bir miiddet
dinlendirilerek ve temizlendikten sonra havuzlardan alinarak maksemlere nakledilmistir.
Maksemlerde toplanan su, gonderilecegi ¢cesmelere, liilelerle dlgiilerek dagitilir. Kaynaktan
getirilen sularin disinda ayrica sehir merkezinde bulunan yer alti kaynak sulart da, kuyular
acilarak kullanilmigtir. Yine fazla derinde olmayan yer altindaki kaynak sulari da donme
dolaplar kullanilarak yeryiiziine ¢ikarilmistir.

Divrigi ¢esmeleri genellikle bir yapinin duvari igerisine gomiilii konumda ya da bir yapinin
duvarina bitisiktir. Istisna olarak birka¢ tane bagimmsiz ¢esme Ornegi de vardir. Divrigi
cesmelerinin bir yapiya bagli olarak yapilmis olmalari, en belirgin 6zelliklerinden birisidir.
Divrigi’deki ¢esmelerin tamami kesme tas malzeme kullanilarak insa edilmislerdir. Biiyiik bir
boliimiinde 6zenli bir tas isciligi oldugu goriilmektedir. Divrigi’deki ¢esmelerin hemen hemen
hepsi tek cephelidir. Cesmelerin esas cephe bigimini olusturan kemer formu yuvarlak veya sivri
olarak karsimiza ¢ikmaktadir. Kemer kilit tasinin bigim ve 6lgiileri tek veya ¢ift merkezli yani
sivri veya yuvarlak formlu oldugu goriilmektedir.

3. AHMET RUSTU CESMESININ TARIHI OZELLIKLERI, KONUMU VE
MEVCUT DURUMU

Divrigi Ahmet Pasa Mabhallesi ‘Seyyid Mir Ahmet Riistii’ c¢esmesinin vakfiyesine
ulasilamamistir. Ahmet pasa camii ile birlikte insa edildigi konumu insa tarihleri ve banisi nin
ayni olmasi sebebiyle degerlendirilmektedir. ‘Seyyid Mir Ahmet Ristii’ Valilik ve Ahiska
Emini gorevleri yapmis olan bir beydir. Her iki kitabe dede banisi nin gorev ve isimleri
mevcuttur. Divrigi ilgesindeki ¢esme yapilar1 ¢ok sade yapilardir. Yapildiklari dénemde
mahalle halkina ¢ok biiyiik hizmet vermis olan bu kiiciik anitlarimiz, sosyal hayatimizdaki ve
teknolojideki degisimler neticesinde fonksiyonlarini kaybetmigler kullanim dig1 kalmiglardir.
Yol agma, yol genisletme ve imar faaliyetlerinin yani sira tabiat sartlar1 da ¢esmelerimizin
tahribatin1 hizlandirmistir (Gorsel 1,2,3.,4,5).

3

Gorsel 1. Tarihi Cesmenin Tescil Fisinde Yer Alan Resimleri
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Gﬁrsel 2. Taihi Cesmenin Cephesi [3] | Gorsel 3. Cesmenin Kitabesi

Ahmet Pagsa Mahallesi Billur Sokagi iizerindeki 2 nolu parselin bahg¢e duvari lizerinde yer alan
¢esme, uzun siiredir kullanilmamaistir. Yol genigletme faaliyetleri kapsaminda bahge duvarinin

2 mt. geriye ¢ekilmesi sonucu ¢esme yol tizerinde kalmis sonraki siirecte de ilgili belediyesince
sokiilerek kaldirilmistir.

7‘]

Gorsel 4. Yol Genisletme Sonras1 Acikta Kalan Tarihi Seyyid Mir Ahmet Riistii Cesmesi Kuzey
ve Giiney Cephesi (Yegin, 2004)

g

Gorsél~ 5, TYol Geni$leﬁf1é Sonras Céshie Yeri ve‘ﬂB'zih(;;e théﬁ (Yegin, 2019) V-
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ROLOVE A-A KESITI | ROLOVE B-B KESITI
Gorsel 8. Cesme A, B Kesitleri, (Yegin, Ahmet Pasa Cesmesi Rolovesi, 2005)

3.1 Restitiisyon Kararlarina Temel Olusturan Veriler ve Tespitler

Seyyid Mir Ahmet Riistli gesmesi, Restitlisyon, Rekonstriiksiyon projeleri kapsaminda yapilan
caligmalar 5226 ve 3386 sayili yasalar ile degisik 2863 sayili Kiiltiir ve Tabiat Varliklarin
Koruma Yasas1 kapsaminda belirlenen kentsel sit alanlar1 ve koruma alanlarinda, Yiiksek kurul
ilke kararlari, Koruma Bolge Kurulu kararlar1 ve Koruma amagli imar planlar1 veya imar
planlar1 dogrultusunda, tescilli ve tescilsiz taginmaz kiiltiir varliklar1 ile yapiin yakin ¢evre
baglantilari, ada-parsel iligkileri, peyzaj ve mimari Ogeleri ile birlikte korunmasi,
sagliklastirilarak yasatilmasi ve ¢agdas yasama katilmasinin saglanmasina ve belgelenmesine
yonelik rolove, restitiisyon, restorasyon (onarim ve yenileme gibi c¢esitli miidahaleleri
tanimlayan) projeleri ile miihendislik dallarinda yapilmasi gereken her tiirli projenin
hazirlanmasini i¢eren bir ¢alismadir (Gorsel 6,7,8,9).

Dikdortgen planli ve sivri kemerli ¢esme tiplerinden olan yapimiz Osmanli doneminin
ilgemizdeki tipik 6rneklerinden birine aittir. Cesmenin 1835 yilindaki insasindan sonra yaklasik
125 yil sonra 1960 yilinda bir onarim ve tamir gordiigii iizerindeki Tiirkce kitabeden
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anlagilmaktadir. Seyyid Mir Ahmet Riistii cesmesi ile ilgili restitiisyon etiitlerine dayanak teskil
eden ¢ok sayida ve ¢esitli kaynaklara sahip bulunmaktayiz. Bu kaynaklar 6zellikle alinmis olan

roloveler, ayn1 donemde yapilan benzer ¢cesmelerle karsilastirmalar, gorsel kaynaklar, basili ve
yazili eserler ve mimari kurgu mantig1 olarak siralanabilir (Gorsel 10).

l a
| _

Gorsel 9. Cesmenin, Rolovesi ve Cephe Restitiisyonu (Restitiisyon Projesi, Yegin 2020)

) Tag basamak
4

e N

Klnlf'v"u Tas E[;va- ]
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- 1 J
AN

-Z_/Y E‘l’r
Gorsel 10. Cesmenin Cephe Restitiisyonu (Restitiisyon Projesi, Yegin, 2020)

3.2. Cesmenin Rekonstriiksiyon Onerisi

Kiiltiir varliklar1 olarak tanimlanan tarihi yapilarin zaman igerisinde, dogal afetler, kullanict
kaynakli vb. nedenlerden dolay1 6zgiin hallerini kaybetmesi veya tamamen yok olmasi
durumunda gergeklestirilen rekonstriiksiyon uygulamalari, yapilarin yeniden kentin tarihi
kiiltlir mirasina kazandirilmasinda 6nemli bir adim olarak degerlendirilmektedir [2].
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Ahmet pasa mahallesindeki su mimarisini olusturan anitsal eserlerimizden olan ¢esme 6rnegi
yapinin rekonstriiksiyon projesi; elde edilen bilgiler ve gorsel veriler dogrultusunda restitiisyon
projesi baz alinarak hazirlanmistir. Semtin tarihi dokusunu devam ettirebilmek ve 6zgiin
malzeme kullanimini saglayabilmek i¢in yapida, yigma tekniginde kesme tas konstriiksiyon
olacak sekilde tasarlanmis ve projelendirilmistir. Kemer ¢aplar1 ve biiyiikliikler de restitiisyon
projesine sadik kalinarak ayni Ol¢ii ve kotlardadir. Restitiisyonda ongoriilen yiikseklikler
rekonstriiksiyon projesinde degistirilmemistir. Kot farkliligi yaratilmamigtir. Saha tespit
calismasinda yol kotunun cesitli miidahalelerle en fazla 45 cm civarinda yukari tasindigi
gozlemlenmis, ancak rekonstriiksiyon projesindeki kotlar plankote ¢alismalar1 dogrultusunda
eski arazi kotuna uygun olarak projelendirilmistir.

Cesme 0zgiin konumunda genisletilmis olan yolun {izerinde kalacagindan ayni yerinde insa
edilmesi trafik ve ulasin acisindan sorunlara sebep olacaktir. Geriye cekilerek insa edilmis olan
kaba yonu beton har¢lhi tas duvarda Ozglin Divrigi sokaklarinin duvar orgii teknigini
yansitmamaktadir. Bu yiizden rekonstriiksiyon projesinde bu 6zgiin olmayan ve ¢esmeyle
bagdagmayacak olan mevcut duvarin i¢ine degil de dniinde konumlanmanin daha uygun olacagi
Onerilmistir.

— : P Lo
Gorsel 11. Cesme Cephesi ve Kesitleri (Rekonstriiksiyon Projesi, Yegin, 2020) [2]

Rekonstriiksiyon ¢aligmalar1 sirasinda Divrigi Bolgesinde yapilmis tipoloji ¢alismalari referans
olarak alinmis ve bolgedeki diger tas ¢cesmelerin cephe ve plan ozellikleri ile benzerlikler
kurulmaya ¢alisilmistir. Ozgiin malzeme kullanimima dnem verilmis ve plan, kesit ve kotlarda
restitiisyon projesinden farkli bir degerlendirme diisiiniilmemis ve proje bu veriler
dogrultusunda hazirlanmistir [2]. Yapinin 6zgiin tastyici sisteminden sokiilmiis olan ve depoya
kaldirilmis olan taglardan saglam ve kullanilabilecekler rekonstriiksiyon projesinde tanimlanan
yer ve biiyiikliikte kullanilacaktir. Kemer taglar1 ve kemer i¢inde yer alan ayna taslari, kitabeleri,
bardaklig1 saglam ve mevcuttur. Kaybolan ya da kullanilamayacak diizeyde hasarli olan taslarin
yerine ayni boyut ve biiyiikliikte yapim teknigine malzeme ve detaylarina uygun olacak sekilde
yenisinin yapilmasi 6ngoriilmektedir (Gorsel 11).

4. GENEL DEGERLENDIRME VE SONUCLAR
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Divrigi, kent tarihinin 6nemli bir pargasina yeniden kavusurken, uygulamada geleneksel
malzeme ve tekniklere bagl kalinarak biiylik bir 6zenle insa edilecektir. Cesme mahallesi ve
cevresi icin diisiiniilen genel planlar, bolgenin kiiltiirel ve tarihi dokusunu koruyarak, yapilarin
biitlinliiglinli ve uyumunu saglamay1 amaglamaktadir.

Divrigi'nin tarihi ¢esmeleri, kentin karakterini ve kimligini belirleyen 6nemli unsurlardir.
Restitiisyon ve rekonstriiksiyon ¢aligmalari, bu ¢esmelerin 6zgiin mimari detaylarini ve estetik
ozelliklerini korumak amaciyla gerceklestirilecektir. Geleneksel malzemeler kullanilarak
yapilarin orijinal hallerine sadik kalinacak ve ge¢miste kullanilan insaat teknikleriyle uyumlu
bir sekilde restore edilecektir.

Divrigi'nin ¢esme mahallesi ve bolgesi, ilgenin sosyal ve kiiltiirel yasaminda énemli bir rol
oynamaktadir. Restorasyon calismalari, bu alanin tarihsel siirecine kaldigi yerden devam
etmesini saglayacak ve yerel halkin giinliik yasantisinda bir bulusma noktasi olarak varligini
stirdiirecektir. Geleneksel ¢cesmeler, hem su kaynagi olarak 6nemli bir iglev gérmekte hem de
gorsel bir giizellik sunarak ¢evrelerine estetik bir katkida bulunmaktadir. Bu nedenle, ¢esme
mabhallesi ve gevresinin restorasyonu, ilgenin kiiltiirel mirasinin korunmasi ve gelecek nesillere
aktarilmasi acisindan biiyiik bir dnem tagimaktadir.

Sonu¢ olarak, Divrigi'nin tarihi ¢esmesi, geleneksel malzemeler ve tekniklerle
gerceklestirilecek restitiisyon ve rekonstriiksiyon ¢aligmalari sayesinde tarihsel siirecine kaldigi
yerden devam edecektir. Bu ¢alismalar, ilgenin sosyal ve kiiltlirel yasaminda 6nemli bir yer
tutan ¢esmelerin 6zgiin kimligini koruyacak ve Divrigi'nin kiiltiirel mirasinin gelecek kusaklara
aktarilmasini saglayacaktir.
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DIVRIGI'DE SANAYI MIRASI VE iSCI KONUTLARI: DEMIR CELIK
ISLETMELERI ORNEGI

INDUSTRIAL HERITAGE AND WORKERS' HOUSING IN DIVRIGI: THE CASE OF
IRON AND STEEL ENTERPRISES

Dr. Ogr. Uyesi, Mustafa YEGIN
C. U., Mimarlik Fakiiltesi, ORCID: 0000-0002-0025-6589

OZET

Divrigi, tarihsel olarak endiistriyel bir merkez olmustur ve Demir Celik Isletmeleri bu alanda
onemli bir rol oynamustir. Bu galismada, Demir Celik Isletmeleri'ne ait is¢i konutlar1 {izerinden
Divrigi'deki sanayi mirasinin korunmasi, degerlendirilmesi ve toplumsal bellekteki yeri
incelenmektedir.  Sanayilesme siirecinde, Demir Celik Isletmeleri'nin  Divrigi'nin
sosyoekonomik yapisina nasil etkilerde bulundugu ele alinmaktadir. Bu baglamda, isci
konutlarmma odaklanilarak, is¢i sinifinin barinma kosullari, yasam deneyimleri ve sosyal
etkilesimleri tizerinde durulmaktadir. Calisma, Divrigi'deki sanayi mirast ve 6zellikle Demir
Celik Isletmeleri'ne ait is¢i konutlarinin énemine odaklanmaktadir. Demir Celik isletmelerie
ait is¢i konutlarinin mimari 6zellikleri ve tarihi degeri incelenmektedir. Bu konutlar, 19401
yillarda insa edilmeye baslamis olup donemin modern mimari anlayisini yansitmaktadir.
Mimari agidan dikkat ¢ekici olan bu yapilar, Divrigi'nin kimlik ve bellek unsurlar1 olarak kabul
edilmektedir. Bildiride ayrica, is¢i konutlarindaki yasamin sosyal, ekonomik ve kiiltiirel
boyutlarina da deginilmektedir. Iscilerin aile yasantisi, komsuluk iliskileri ve toplumsal
etkilesimleri g6z Oniine alinarak, is¢i konutlarinin sosyal dokudaki rolii ve Onemi
vurgulanmaktadir. Divrigi'deki is¢i konutlarmin korunmasi, restore edilmesi ve gelecek
kusaklara aktarilmasi gerekliligi tartisilmaktadir. Sanayi mirasinin siirdiirtilebilir bir sekilde
korunmas1 i¢in atilmasi gereken adimlar, yerel yonetimler, kiiltiirel miras kuruluslar1 ve
toplumun igbirligiyle ele alinmalidir.

Anahtar Kelimeler: Isci konutlari, Siirdiiriilebilirlik, Toplumsal bellek

ABSTRACT

Divrigi has historically been an industrial center and Iron and Steel Works has played an
important role in this area. In this study, the protection and evaluation of the industrial heritage
in Divrigi and its place in the social memory are examined through the workers' houses
belonging to Demir Celik Isletmeleri. It is discussed how Iron and Steel Enterprises affected
the socio-economic structure of Divrigi during the industrialization process. In this context, it
focuses on the housing conditions, life experiences and social interactions of the working class,
focusing on workers' housing. The study focuses on the industrial heritage in Divrigi and the
importance of workers' residences belonging to Demir Celik isletmeleri in particular. The
architectural features and historical value of the workers' residences belonging to the Iron and
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Steel Works are examined. These residences started to be built in the 1940s and reflect the
modern architectural understanding of the period. These architecturally striking structures are
accepted as the identity and memory elements of Divrigi. The paper also addresses the social,
economic and cultural dimensions of life in workers' housing. Considering the family life,
neighborhood relations and social interactions of the workers, the role and importance of
workers' housing in the social fabric is emphasized. The necessity of preserving, restoring and
transferring workers' dwellings in Divrigi to future generations is discussed. The steps to be
taken for the sustainable protection of industrial heritage should be handled with the
cooperation of local governments, cultural heritage organizations and the society.

Keywords: Workers' housing, Sustainability, Social memory

1. GIRIS

Divrigi'nin tarihi demir yataklari, XIV. yiizyilda Timur'un ordularinin kili¢ ve nal yapiminda
kullanildigir Divrigi demirlerinin meshur olmasiyla baslar. Bu tarihten beri Divrigi ve demir
sozciikleri bir arada anilir. Cumhuriyet doneminde, bu tarihsel bagin 6nemi goz Oniinde
bulundurularak, Dogu Demiryollar1 Divrigi'den ge¢irilmis ve bu bag giiglendirilmistir. 1935
yilinda kurulan MTA Enstitiisii, Divrigi'de yapilan caligmalarla A kafa sahasini ve diger
sahalar1 bulmus ve son olarak da Ekinbasi sahasini kesfetmistir. 19 Mayis 1938'den itibaren,
Divrigi halkinmn iirettigi demir, demiryollar1 vasitasiyla Erdemir, Kardemir ve Isdemir
fabrikalarma gonderilerek Tiirkiye'nin demir celik iiretimine katkida bulunmugtur. 1937'den
itibaren, yerel halkin ¢alismasiyla Divrigi demir yataklar1 aranmis ve igletilmistir. Bu siirecte,
kent merkezi ve kdylerinde igsizlik azalmis ve tiretilen art1 deger iilke genelinde kalkinmaya ve
ozellikle Divrigi'nin kalkinmasina yardime1 olmustur. Ulkemizde 1930’lardaki kendi kendine
yeten bir sanayi olusturma politikasiyla agilan igletmelerden biri de Divrigi demir Celik
Madenleridir [1]. Madende calisacaklar i¢in tasarlanan konutlarin bulundugu yerleskeler, basta
Ciirek olmak tizere Tasbasi yerleskesi ve son olarak ta Selavattepe yerleskesidir (Gorsel 1,2).
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Gorsel 2. Divrigi Demir Celik Maden Isletmeleri (yazar arsivi)
2. DiVRIGI'DE SANAYI MiRASI VE iSCi KONUTLARI

Birinci Diinya Savasi sonrasinda Tirkiye, yeni bir Cumhuriyet olarak toparlanma siirecine
girismistir. Ulke, cagdas1 Avrupa iilkeleriyle ayn1 seviyeye gelebilmek i¢in iiretim faaliyetlerine
Onem vermistir. Bu nedenle, farkli bolgelerde santrallerin kurulusuna yonelik adimlar atilmistir.
Alpullu, Nazilli, Bursa, Kayseri, Karabiik, Zonguldak, Izmit gibi sehirlerde insa edilen ilk
santraller, lilkenin gelisiminde kirilma noktalar1 saglamistir[2].

Tiirkiye'nin Birinci Diinya Savasi sonrasindaki toparlanma siirecindeki 6nemli adimlardan biri,
iiretim faaliyetlerine gecerek ve modern santrallerin kurulmasiyla baglamistir. Bu adim, tilkenin
cagdas Avrupa iilkeleriyle ayni seviyeye gelme hedefine dogru atilan 6nemli bir adimdi ve
iilkenin kalkinmasinda 6nemli bir rol oynamistir.

Divrigi'nin demir zenginlestirme faaliyetleri, 1930'lu yillarda 6nemli bir doniim noktasi
yasamistir. 1935 yilinda kurulan MTA Enstitiisii, Divrigi'deki demir sahalarin1 kesfetmis ve
ardindan yapilan ¢aligmalar sonucunda artan rezervler sayesinde iilkenin demir celik iiretimine
onemli katkilarda bulunmustur. Divrigi halkinin irettigi demir, demiryolu agiyla Erdemir,
Kardemir ve Isdemir gibi biiyiik fabrikalara gonderilerek iilkenin sanayi sektdriinde
kullanilmistir. Ancak 1980'li yillardan itibaren, Divrigi ve Demir Zenginlestirme Tesisleri
iizerinde olumsuz etkiler artis gostermistir. Bu déonemde, kamu kuruluslarinin bilingli olarak
zarar gormesi ve ekonomik olarak zayiflatilmasi projeleri uygulanmistir. Bu siirecte Divrigi
Demir Isletmeleri de ciddi sekilde etkilenmistir. Divrigi'de yasayan isci sayisinin azaltilmasi
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amaciyla c¢alisanlarin emekliye sevk edilmesi veya bagka sekillerde kurumla iligkisinin
kesilmesi politikalar1 izlenmistir. Bu durum, Divrigi'nin ekonomisini olumsuz etkilemis ve
gelecek yatirimlarin Divrigi disina yonlendirilmesine neden olmustur. Emekli olanlarin biiytik
bir kismi1 da Divrigi'den ayrilarak ekonomik ag¢idan daralmaya yol agmistir. Bu olumsuzluklarla
birlikte, Divrigi'nin demirle olan tarihsel bagi da zayiflatilmaya ¢aligilmistir. Ancak Divrigi'nin
demir zenginligi ve bu alandaki potansiyeli goz ardi edilemez. Tiim bu zorluklara ragmen,
Divrigi'nin demir zenginlestirme faaliyetleri ve demir endiistrisi tizerindeki etkisi, tarihi ve
kiiltiirel 6nemine ragmen daha da gii¢lendirilerek siirdiiriilmelidir.

Giiniimiizde bir¢ok fabrika yerleskesi ve bu alanlara ait lojmanlar, ne yazik ki fonksiyonlarini
yitirmis ve terkedilmis endiistriyel alanlara donlismiistiir. Cumhuriyetin ilaniyla kurulan bu
yerleskeler, donemin mimarisini ve sosyal c¢evresini anlamak i¢in 6nemli ornekler sunar.
Ancak, zaman i¢inde kimisi 6zel sektoriin eline gecmis ve yok edilmis, kimisi de bir kdsede
unutulmus bir sekilde beklemektedir. Bu endiistriyel alanlar, tarihi ve mimari mirasimizi
anlamak ve korumak adina biiyiik 6neme sahiptir. Bu degerli mimari mirasin korunmasi ve
doniistimii i¢in acil onlemler alinmalidir. Arastirmalar yapilmali ve bu endiistriyel alanlarin
tarihsel ve mimari 6zellikleri dokiimantasyonlarla kayit altina alinmalidir. Bu sekilde, bilimsel
verilere dayali bir miras olusturulabilir. Tarihi dokularin korunmasi ve doniistiiriilmesiyle, bu
alanlar tekrar canlanabilir ve kiiltiirel agidan zengin birer mekan haline gelebilir. Ayni zamanda,
0zel sektdr eline gegmis olan alanlarin da tarihi ve kiiltiirel 6nemi goz ardi edilmemelidir. Bu
alanlar, korunmasi ve gelecek nesillere aktarilmasi gereken onemli yapilar arasinda yer alir.
Eskiyle yeni arasinda koprii kurularak, bu endiistriyel alanlar islevsel ve kiiltiirel agidan da
degerli hale getirilebilir[3].

2.1. Ciirek Yerleskesi

Ciirek yerleskesi “modern sehircilik anlayisiyla yapilmig” olmasi nedeniyle koruma kurulu
tarafindan tescillenmistir (Gorsel 3,4).

Gorsel 3. Ciirek Yerlesimi
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Maden iscilerinin yasam kalitesini artirmay1 ve liretim verimliligini desteklemeyi hedefleyen
bu "maden sitesi", bahgeli konutlar, tam tesekkiillii ve stirekli doktor hizmeti sunan bir hastane,
ilkokul, konuk evi, muhtarlik, yonetim binasi, cami, market, atdlyeler, postane, isci
yemekhaneleri ve yatakhaneler gibi birimlerden olusmaktadir.

Gorsel 4. Ciirek Isci Konutlar Yerlesimi (yazar arsivi)

1942-1985 yillart arasinda maden merkezi olarak Ciirek kullanilmigtir. Bu merkez, Divrigi'nin
18 kilometre kuzeybatisinda yer almaktadir. Ciirek Istasyonu, maden sitesine 1,5 kilometre
uzaklikta olup demiryoluyla ve ayrica virajli bir sose yoluyla ilge merkeziyle baglanti
saglanmistir. Fiziksel olarak Divrigi'nden biraz uzakta olmasina ragmen, 1970l yillarda
belediye sinirlar1 icine alinmistir. Yapilar, yamag¢ boyunca lineer bir sekilde yerlestirilmistir.
Fabrikaya ait olan lojmanlar, tek kathi ve bodrum+2 katli olarak tasarlanmistir. Bu konutlar,
fabrika ¢alisanlarina hizmet etmek amaciyla yapilmistir. Bélgede bulunmayan tesislerin burada
kurulmasi ise dikkat ¢ekicidir. Sinema salonu, tenis ve diger spor alanlari ile yiizme havuzu
gibi olanaklar mevcuttur. Ayrica, ilkokul, ortaokul ve lise gibi egitim yapilar1 da bu alanda yer
almaktadir. Bu sekilde, maden sitesi ¢alisanlar1 ve ailelerinin ihtiyaglarina yonelik genis bir
hizmet yelpazesi sunulmaktadir.

2.2. Selavattepe Yerleskesi
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Gorsel 5. Selavattepe Isci-Memur Konutlar1 Yerlesimi
1985 yilinda madencilik isletmesinin Divrigi’nin batisinda yer alan Selavat Tepesi’ndeki yeni
merkeze tasinmasi, Ciirek’in terk edilmesini saglamistir. Yoneticiler, memurlar, is¢iler 1975-
2023 bu yerlesimi kullanmaya baslamistir (Gorsel 5,6).

Gorsel 6. Selavattee isg:i-emur Konutlar Yerlesimi yazar arsivi)

1984-1986 yillarinda konsantrasyon ve paletleme tesisleri tamamlaninca isletme de Divrigi’nin
batisindaki Selavattepe’de insa edilen yeni merkeze tagimustir.

2.3. Tasbas1 Yerleskesi

Gorsel 7. Tasbas1 Yerleskesi (yazar arsfvi)ﬂ
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Cumhuriyet Dénemi Sanayi Kronolojisi incelendiginde, devletin iilkenin biitiin bolgelerinde
homojen kalkinma ¢abasi gozlemlenir. Bu hedef sanayi planlarinda alinan kararlar sonucunda
belirlenmistir. 1938 de Divrigi Demir Madenleri iiretime bagladi (Gorsel 7,8).

Gorsel 8. Tasbasl Yerleskesi (yazar arsivi)
Tasgbas1 Yerleskesi, Divrigi'deki maden faaliyetleriyle iliskili olarak 1960 I1 yillarda kurulmus

bir yerleske olarak bilinmektedir. Bu yerleske, maden is¢ilerinin barinma, egitim, saglik ve
rekreasyon ihtiyaclarini karsilamak amaciyla tasarlanmis bir komplekstir. Yerleskenin yapilari,
yamag boyunca lineer bir sekilde yerlestirilmistir. Fabrikaya ait olan lojmanlar genellikle tek
katli olarak insa edilmistir. Bu lojmanlar, maden isgilerinin ve ailelerinin konaklama
ihtiyaglarini karsilamak {izere diistiniilmiistiir.

Tasgbas1 Yerleskesi'nde, rekreasyon alanlari bulunmaktadir. Béylece, maden isgileri ve aileleri
bos zamanlarim1 degerlendirebilecekleri ve sosyal aktivitelerde bulunabilecekleri olanaklara
sahiptir. Tagbas1 Yerleskesi, maden is¢ilerinin yasam kalitesini artirmay1 ve liretim verimliligini
desteklemeyi amaclayan bir kompleks olarak planlanmstir. Iscilerin temel ihtiyaglarmni
kargilamak, rahat bir yasam ortami sunmak ve sosyal olanaklar saglamak amaciyla
tasarlanmigtir. Ayn1 zamanda, 6zel sektor eline gegmis olan bu alanlarin da tarihi ve kiiltiirel
onemi goz ardi edilmemelidir. Bu alanlar, korunmasi ve gelecek nesillere aktarilmasi gereken
onemli yapilar arasinda yer alir. Eskiyle yeni arasinda koprii kurularak, bu endiistriyel alanlar
islevsel ve kiiltiirel agcidan da degerli hale getirilebilir [4].

3. SONUCLAR VE DEGERLENDIRME

Endiistriyel alanlardaki tarihi fabrikalar ve lojmanlar, ge¢misin izlerini tasiyan Onemli
miraslardir. Bu alanlarin korunmasi ve doniisiimii i¢in bilimsel verilerin olusturulmasi biiyiik
onem tasir. Tarihi ve mimari dokularin korunmasi, toplumumuzun kimligini ve kiiltiirel
mirasini yasatmak adina vazgecilmezdir.

Endiistri sehirlerinin olusumuyla baslayan lojman kavrami, giinlimiizde biiyiik oOlciide
gerilemektedir. Bir¢ok kentte, is¢i sinifi artik isyerine yakin olmak i¢in kendi konut ihtiyaglarini
bireysel kosullarla karsilamaktadir. Bu durum, plansiz ve diizensiz yagam alanlarinin ortaya
cikmasina neden olmaktadir. Ancak, isverenlerin ¢alisanlarina konut saglamasiyla birlikte
planlt bir ¢evre olgusu tekrar 6nem kazanmaktadir ve barinma ihtiyaci is¢inin omuzundan
kalkar. Bu sayede planlanmis ve c¢arpik olmayan bir kentlesme kurgusu olusur. Zamanla
lojmanlar yerini bireysel konutlara birakmustir. Isciler artik kendi tercihlerine gére konut satin
almak veya kiralamak suretiyle barinma ihtiyaglarim1 karsilamaktadir. Ancak, bu bireysel
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coziimler plansiz ve kontrolsiiz bir kentlesmeye yol agmaktadir. Plansiz yapilasma sonucunda
altyap1 eksiklikleri, trafik sorunlar1 ve ¢evresel bozulmalar gibi sorunlar ortaya ¢ikmaktadir.
Diger taraftan, bazi igverenler hala c¢alisanlarina konut saglamakta ve bu uygulama planl bir
cevre olusumunu desteklemektedir. Isverenlerin calisanlar: igin konut saglamastyla birlikte
is¢ilerin ise ulasim siiresi kisalir, trafik yogunlugu azalir ve kentteki sosyal dengeler korunur.
Ayrica, planli konut projeleri, ¢evre dostu ve estetik agidan uyumlu bir sehirlesmeye katki
saglar.

Bu nedenle, isverenlerin calisanlar1 i¢in konut saglamasi ve planli kentlesme projeleri,
kentlerimizin gelecegi i¢cin dnemli bir rol oynamaktadir. Sehir planlamasinda siirdiiriilebilirlik,
toplumsal refah ve ¢evresel uyum gozetilerek, isci sinifinin yasam kalitesini artirmak ve saglikl
bir kent yasami olusturmak i¢in bu yonde adimlar atilmalidir. Sonug olarak, giinlimiizde lojman
konut yapilar1 azalirken, kapali siteler gibi yeni bir konut tipi ortaya ¢ikmistir. Kapali siteler,
lojmanlardan farkli varolus nedenlerine sahip olsalar da, benzer fiziksel 6zelliklere sahip
modern ve glivenli yasam alanlaridir. Sehirlesme siirecinde, bu tiir yeni konut modelleri 6nemli
bir alternatif olarak karsimiza ¢ikmaktadir. Cumhuriyet Donemi Sanayi Kronolojisi
Incelendiginde, devletin iilkenin biitiin bélgelerinde homojen kalkinma gabas1 gézlemlenir. Bu
hedef sanayi planlarinda alinan kararlar sonucunda belirlenmistir.

Bu calisma, Divrigi'deki Demir Celik Isletmeleri'ne ait is¢i konutlaryla birlikte sanayi
mirasinin korunmasi ve degerlendirilmesi konusunda 6nemli bir adim atmaktadir. Isci
konutlar1, Divrigi'nin endiistriyel gecmisinin somut bir hatirast olarak kalmaktadir. Mimari
ozellikleri ve tarihi degeriyle bu konutlar, Divrigi'nin kimlik ve bellek unsurlarini
yansitmaktadir. Bu konutlar, ig¢i sinifinin barinma ihtiyaglarini karsilamis ve Divrigi'nin
toplumsal dokusuna katkida bulunmustur. Koruma, restorasyon ve siirdiiriilebilirlik agisindan,
Divrigi'deki is¢i konutlarinin gelecek nesillere aktarilmasi biiylik 6nem tagimaktadir. Yerel
yonetimler, kiiltiirel miras kuruluslar1 ve toplumun igbirligiyle bu konutlarin korunmasi
saglanabilir. Sanayi mirasiin siirdiiriilebilirligi i¢in stratejik adimlar atilmali ve bu mirasin
toplumsal bellekteki yerinin giiclendirilmesi hedeflenmelidir. Divrigi'deki sanayi mirasi ve is¢i
konutlar1, ge¢misin izlerini tagiyan degerli unsurlardir. Divrigi'nin sanayi mirasinin gelecek
kusaklara aktarilmasi, kiiltiirel zenginligin ve tarihi degerlerin korunmasi agisindan biiytik bir
Oonem tagimaktadir.

KAYNAKCA
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BEHAVIORAL ANALYSIS OF TEAM MEMBERS IN VIRTUAL ORGANIZATION
BASED ON TRUST DIMENSION AND LEARNING

Indiramma M., K. R. Anandakumar
Dept of CSE, BMS College of Engg, Bangalore, India

Abstract:

Trust management and Reputation models are becoming integral part of Internet based
applications such as CSCW, E-commerce and Grid Computing. Also the trust dimension is a
significant social structure and key to social relations within a collaborative community.
Collaborative Decision Making (CDM) is a difficult task in the context of distributed
environment (information across different geographical locations) and multidisciplinary
decisions are involved such as Virtual Organization (VO). To aid team decision making in VO,
Decision Support System and social network analysis approaches are integrated. In such
situations social learning helps an organization in terms of relationship, team formation, partner
selection etc. In this paper we focus on trust learning. Trust learning is an important activity in
terms of information exchange, negotiation, collaboration and trust assessment for cooperation
among virtual team members. In this paper we have proposed a reinforcement learning which
enhances the trust decision making capability of interacting agents during collaboration in
problem solving activity. Trust computational model with learning that we present is adapted
for best alternate selection of new project in the organization. We verify our model in a multi-
agent simulation where the agents in the community learn to identify trustworthy members,
inconsistent behavior and conflicting behavior of agents.

Keywords: Collaborative Decision making, Trust, Multi Agent System (MAS), Bayesian
Network, Reinforcement Learning.
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IMPROVED AUTOMATED CLASSIFICATION OF ALCOHOLICS AND NON-
ALCOHOLICS

Ramaswamy Palaniappan
Department of Computer Science, University of Essex, United Kingdom
Abstract:

In this paper, several improvements are proposed to previous work of automated classification
of alcoholics and nonalcoholics. In the previous paper, multiplayer-perceptron neural network
classifying energy of gamma band Visual Evoked Potential (VEP) signals gave the best
classification performance using 800 VEP signals from 10 alcoholics and 10 non-alcoholics.
Here, the dataset is extended to include 3560 VEP signals from 102 subjects: 62 alcoholics and
40 non-alcoholics. Three modifications are introduced to improve the classification
performance: i) increasing the gamma band spectral range by increasing the pass-band width of
the used filter ii) the use of Multiple Signal Classification algorithm to obtain the power of the
dominant frequency in gamma band VEP signals as features and iii) the use of the simple but
effective knearest neighbour classifier. To validate that these two modifications do give
improved performance, a 10-fold cross validation classification (CVC) scheme is used. Repeat
experiments of the previously used methodology for the extended dataset are performed here
and improvement from 94.49% to 98.71% in maximum averaged CVC accuracy is obtained
using the modifications. This latest results show that VEP based classification of alcoholics is
worth exploring further for system development.

Keywords: Alcoholic, Multilayer-perceptron, Nearest neighbour, Gamma band, MUSIC,
Visual evoked potential.
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RHETORICAL COMMUNICATION IN THE COGSCI DISCOURSE COMMUNITY:
THE COGNITIVE NEUROSCIENCES (2004) IN THE CONTEXT OF SCIENTIFIC
DISSEMINATION

Lucia Abbamonte, Olimpia Matarazzo
Department of Psychology, Second University of Naples

Abstract:

In recent years linguistic research has turned increasing attention to covert/overt strategies to
modulate authorial stance and positioning in scientific texts, and to the recipients' response.
This study discussed some theoretical implications of the use of rhetoric in scientific
communication and analysed qualitative data from the authoritative The Cognitive
Neurosciences I11 (2004) volume. Its genre-identity, status and readability were considered, in
the social interactive context of contemporary disciplinary discourses — in their polyphony of
traditional and new, emerging genres. Evidence was given of the ways its famous authors
negotiate and shape knowledge and research results — explicitly appraising team work and
promoting faith in the fast-paced progress of Cognitive Neuroscience, also through experiential
metaphors — by presenting a set of examples, ordered according to their dominant rhetorical
quality.

Keywords: Appraisal, disciplinary discourses, experientialmetaphors, genre, identity,
knowledge, readability, rhetoric, strategies, theoretical implications.
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MORAL REASONING AND BEHAVIOUR IN ADULTHOOD

O. Matarazzo, L. Abbamonte, G. Nigro
Department, Second University of Naples, Italy
Abstract:

This study aimed at assessing whether and to what extent moral judgment and behaviour were:
1. situation-dependent; 2. selectively dependent on cognitive and affective components; 3.
influenced by gender and age; 4. reciprocally congruent. In order to achieve these aims, four
different types of moral dilemmas were construed and five types of thinking were presented for
each of them — representing five possible ways to evaluate the situation. The judgment criteria
included selfishness, altruism, sense of justice, and the conflict between selfishness and the two
moral issues. The participants were 250 unpaid volunteers (50% male; 50% female) belonging
to two age-groups: young people and adults. The study entailed a 2 (gender) x 2 (age-group) x
5 (type of thinking) x 4 (situation) mixed design: the first two variables were betweensubjects,
the others were within-subjects. Results have shown that: 1. moral judgment and behaviour are
at least partially affected by the type of situations and by interpersonal variables such as gender
and age; 2. moral reasoning depends in a similar manner on cognitive and affective factors; 3.
there is not a gender polarity between the ethic of justice and the ethic of cure/ altruism; 4.
moral reasoning and behavior are perceived as reciprocally congruent even though their
congruence decreases with a more objective assessment. Such results were discussed in the
light of contrasting theories on morality.

Keywords: Contextual-pragmatic approach to morality, ethic ofcare, ethic of justice,
Kohlbergian approach, moral behaviour, moralreasoning.
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A COGNITIVE MODEL FOR FREQUENCY SIGNAL CLASSIFICATION

Rui Antunes, Fernando V. Coito

lectrical Engineering Department of Faculdade de Ciéncias e Tecnologia, at the New
University of Lisbon, Quinta da Torre, 2829-516, Caparica, Portugal

Abstract:

This article presents the development of a neural network cognitive model for the classification
and detection of different frequency signals. The basic structure of the implemented neural
network was inspired on the perception process that humans generally make in order to visually
distinguish between high and low frequency signals. It is based on the dynamic neural network
concept, with delays. A special two-layer feedforward neural net structure was successfully
implemented, trained and validated, to achieve minimum target error. Training confirmed that
this neural net structure descents and converges to a human perception classification solution,
even when far away from the target.

Keywords: Neural Networks, Signal Classification, Adaptative Filters, Cognitive
Neuroscience
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PROBABILITY AND INSTRUCTION EFFECTS IN SYLLOGISTIC CONDITIONAL
REASONING

Olimpia Matarazzo, Ivana Baldassarre
Psychology Department, second University of Naples, Italy
Abstract:

The main aim of this study was to examine whether people understand indicative conditionals
on the basis of syntactic factors or on the basis of subjective conditional probability. The second
aim was to investigate whether the conditional probability of q given p depends on the
antecedent and consequent sizes or derives from inductive processes leading to establish a link
of plausible cooccurrence between events semantically or experientially associated. These
competing hypotheses have been tested through a 3 x 2 x 2 x 2 mixed design involving the
manipulation of four variables: type of instructions (“Consider the following statement to be
true", “Read the following statement" and condition with no conditional statement); antecedent
size (high/low); consequent size (high/low); statement probability (high/low). The first variable
was between-subjects, the others were within-subjects. The inferences investigated were Modus
Ponens and Modus Tollens. Ninety undergraduates of the Second University of Naples, without
any prior knowledge of logic or conditional reasoning, participated in this study. Results
suggest that people understand conditionals in a syntactic way rather than in a probabilistic
way, even though the perception of the conditional probability of g given p is at least partially
involved in the conditionals- comprehension. They also showed that, in presence of a
conditional syllogism, inferences are not affected by the antecedent or consequent sizes. From
a theoretical point of view these findings suggest that it would be inappropriate to abandon the
idea that conditionals are naturally understood in a syntactic way for the idea that they are
understood in a probabilistic way.

Keywords: Conditionals, conditional probability, conditional syllogism, inferential task.
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AN INVESTIGATION INTO KANJI CHARACTER DISCRIMINATION PROCESS
FROM EEG SIGNALS

Hiroshi Abe, Minoru Nakayama
Graduate School of Decision Science and Technol- ogy, Tokyo Institute of Technology, Japan
Abstract:

The frontal area in the brain is known to be involved in behavioral judgement. Because a Kanji
character can be discriminated visually and linguistically from other characters, in Kanji
character discrimination, we hypothesized that frontal event-related potential (ERP) waveforms
reflect two discrimination processes in separate time periods: one based on visual analysis and
the other based on lexcical access. To examine this hypothesis, we recorded ERPs while
performing a Kanji lexical decision task. In this task, either a known Kanji character, an
unknown Kanji character or a symbol was presented and the subject had to report if the
presented character was a known Kanji character for the subject or not. The same response was
required for unknown Kanji trials and symbol trials. As a preprocessing of signals, we examined
the performance of a method using independent component analysis for artifact rejection and
found it was effective. Therefore we used it. In the ERP results, there were two time periods in
which the frontal ERP wavefoms were significantly different betweeen the unknown Kanji
trials and the symbol trials: around 170ms and around 300ms after stimulus onset. This result
supported our hypothesis. In addition, the result suggests that Kanji character lexical access
may be fully completed by around 260ms after stimulus onset.

Keywords: Character discrimination, Event-related Potential, IndependentComponent
Analysis, Kanji, Lexical access.
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REFORM-ORIENTED TEACHING OF INTRODUCTORY STATISTICS IN THE
HEALTH, SOCIAL AND BEHAVIORAL SCIENCES — HISTORICAL CONTEXT
AND RATIONALE

Rossi A. Hassad
Faculty of the Division of Social & Behavioral Sciences, Mercy College, USA
Abstract:

There is widespread emphasis on reform in the teaching of introductory statistics at the college
level. Underpinning this reform is a consensus among educators and practitioners that
traditional curricular materials and pedagogical strategies have not been effective in promoting
statistical literacy, a competency that is becoming increasingly necessary for effective decision-
making and evidence-based practice. This paper explains the historical context of, and rationale
for reform-oriented teaching of introductory statistics (at the college level) in the health, social
and behavioral sciences (evidence-based disciplines). A firm understanding and appreciation of
the basis for change in pedagogical approach is important, in order to facilitate commitment to
reform, consensus building on appropriate strategies, and adoption and maintenance of best
practices. In essence, reform-oriented pedagogy, in this context, is a function of the interaction
among content, pedagogy, technology, and assessment. The challenge is to create an
appropriate balance among these domains.

Keywords: Reform-oriented, reform, introductory statistics, health, behavioral sciences,
evidence-based, psychology, teaching, learning.
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EXPLORATIONS IN THE ROLE OF EMOTION IN MORAL JUDGMENT

Arthur Yan
Department of Psychology, the University of Hong Kong

Abstract:

Recent theorizations on the cognitive process of moral judgment have focused on the role of
intuitions and emotions, marking a departure from previous emphasis on conscious, step-by-
step reasoning. My study investigated how being in a disgusted mood state affects moral
judgment. Participants were induced to enter a disgusted mood state through listening to
disgusting sounds and reading disgusting descriptions. Results shows that they, when compared
to control who have not been induced to feel disgust, are more likely to endorse actions that are
emotionally aversive but maximizes utilitarian return The result is analyzed using the 'emotion-
as-information' approach to decision making. The result is consistent with the view that
emotions play an important role in determining moral judgment.

Keywords: Disgust, mood induction, moral judgment, emotion-as-information.
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