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Basic core structural and electronic
comparison

~ We have studied in detail the structural and electronic parameters of the
preferred conformation of the isothiazole basal core.
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Lamiaceae family can grow almost anywhere
LABIATAE/ LAMIACEAE/MINT in the world, regardless of altitude and habitat
FAMILY type. Considering the number of species it

_ has, itis a very rich family.

It is most common in the Mediterranean
basin in the world.

Species belonging to the Lamiaceae family are
in the form of annual or perennial shrubs and
rarely show woody features.

Ies most characteristic features are the four-
cornered trunk and branches.

The great economic importance of the
Lamiaceae family is due to the essential oils
and aromatic compounds they contain, and
these plants are economically valuable
because they have medicinal properties.
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* Radionuclide transit time studies have no effect on
patient physiology

» After giving orally small amount of radioactivity in
liquid form, it is possible to get objective and
quantitative results without changing
patient physiology

» This low rate of tenable radiation dose
provides investigation and diagnosis even pediatric
patients without changing physiology
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16, OkanlKamis ve all 6, Rabia a Nur Hanedar Comert

[

74 NURULLAH KAD| 6 elf Gizem Mude »—au-gan:uamc\,

hall 6 Deniz Kilig... Berk Hakan YIL... Hasibe Gil

Seqenelderi Goruntule

#» NETLESSFOBI

Dijital Esaret
Dijital Cagin Hastalig: internetsiz Kalma Korkusu
Belirtileri;

. Kiginin 3’den fazla internet baglantisina sahip akill cihazi bir arada kullanmasi ve bunlarla uzun zaman gegirmesi. (Laptop, tablet,
telefon gibi)

. Giinliik hayatta gittigi mekanlarda internet baglantisinn olmasina 6zen gostermesi,

. Giinlitk en az 8 saat siireyle online olmas,

. Internete baglanma imkan olmadiginda hayatin durdugu dtstincesine kapilmak,

. Internete baglanma imkini olmadiginda sosyal aglardaki yeni geli i ve tekrar endige duymak,
. Gece uyurken bile internete baglanabilme 6zelligi olan akilli cihazlari ulasabil i fede bulund k

. Sosyal medya hesaplarina ait mesaj, bildirim, begeni, ses ve gorintillerden bityiik bir haz duymak,

. Kisa ligine bile olsa i ayn
9. Yemek siparisi, alisveris, fatura Sdeme gibi ginltik islerini stirekli olarak internet araciliiyla gergeklestirmek,
10.Guinde sosyal amagh en az 20 bildirimde bulunmak.
11.Internet olmayan ortamlarda huzursuz olmak, internetsizlik neticesinde fiziksel tepkiler gostermeks

12.Siirekli internet arayis: igerisinde olmak. &
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Health benefits of one cup of tea:
a comparative study of antioxidant capacity of tea infusions
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FIRST STUDIES TO DETECT THE SUITABLE TILE ADHESIVE TO BE USED IN
THE KUBBE-I HADRA

ALIHAN KESKIN
Dr., ORCID ID: https://orcid.org/0000-0002-0289-2909

Abstract

This study includes the tests for the determination of tile adhesives to be used for the
replacement of Kubbe-i Hadra tiles. The study includes 18 adhesives selected from the market
and made with various recipes. Sample adhesives used in the study; Adhesives produced by
various methods as traditional, modern, traditional reinforced modern and modern reinforced
traditional adhesives, which are divided into 4 main groups, were evaluated. Production and
tests for the study were carried out between May and July 2023. The productions made for the
tests were made in the natural environment at the construction site where the application will
be made. Hereby, it is aimed to observe the effects of the samples in the natural environment
where the work will be carried out. For the dimensions of the test specimens, the traditional
brick dimensions used in restoration applications were followed. The purpose of these tests was
to minimize the number of samples. Studies on the samples, which were reduced to 3 as a result
of the tests, continued. The tests and results of these 3 samples will be published as an article
in the future. With this study, it is to determine the adhesive that will give healthy results for a
long time in the existing structure. In addition, it is to create a suitable adhesive sample for tiles
to be applied to traditional buildings in the future.

Keywords: Restoration, Tile, Adhesive

KUBBE-i HADRA’DA KULLANILACAK UYGUN CiNi YAPISTIRICISININ
TESPIiTI ICIN YAPILAN ILK CALISMALAR

Ozet

Bu ¢alismada, Kubbe-i Hadra ¢inilerinin degisimi i¢in kullanilacak ¢ini yapistiricilarinin tespiti
icin yapilan testleri igermektedir. Calisma piyasadan se¢ilen ve cesitli regeteler ile yapilan 18
adet yapistiricty1 icermektedir. Calismada kullanilan numune yapistiricilar; geleneksek,
modern, geleneksek takviyeli modern ve modern takviyeli geleneksel teknikler olarak g¢esitli
metodlar ile tiretilen 4 ana gruba ayrilan yapistiricilar degerlendirilmistir. Calisma igin liretim
ve testler Mayis — Temmuz 2023 aylar1 arasinda yapilmistir. Testler i¢in yapilan tiretimler,
uygulamanin yapilacagi santiyede dogal ortamda yapilmistir. Bu vesile ile numunelerin igin
yapilacagi dogal ortaminda etkilerinin saglikli gdzlemlenilmesi amaglanmistir. Test numuneleri
ebadlar1 olarak icin restorasyon uygulamalarinda kullanilan geleneksel tugla Olciilerine
uyulmustur. Yapilan bu testlerin amaci numune sayisini en aza indirmekti. Yapilan testler
sonucunda 3 adede indirilen numuneler ile ilgili calismalar devam etmistir. Bu 3 numune ilgili
yapilan testler ve sonuglari ileride makale olarak yayinlanacaktir. Bu ¢aligma ile mevcut yapida
uzun siire saglikli sonug verecek yapistiriciy: tespit etmektir. Ayrica ileride geleneksel yapilara
uygulanacak ¢iniler i¢in uygun yapistirict drnegi olusturmaktir.
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ARCHITECTURAL WORKS OF THE REPUBLIC PERIOD AND ITS LEADING
REPRESENTATIVES IN ARCHITECTURE

Melisa Diizgen
Aksaray Universitesi, Fen-Edebiyat Fakiiltesi
ORCID ID: https://orcid.org/0000-0001-8142-9914

Abstract

The Republic of Tiirkiye was established in 1923. With the establishment of the Republic, with
the will of Mustafa Kemal Atatiirk, a renewal movement began in the field of architecture, as
in every field. In the Republican Period, the modernization process came to the fore in the
architectural field as well as in the social and cultural fields. Architectural works have been one
of the important sources that contribute to the understanding and learning of the cultural,
political and social structure of the period. The Architecture of the Republic of Turkey can be
examined under two headings as the [.National architectural movement and the II.National
architectural movement. The first national architectural movement covers the architectural
works between 1908 and 1930. It is possible to see the traces of Seljuk and Ottoman in the
architectural structures of this period. The main works of art, which are examples of the
[.National Architecture movement, Istanbul Kamer Hatun Mosque, was built in 1514 by Yavuz
Sultan Selim. It was later rebuilt by the architect Kemaleddin Bey. Ankara Ethnography
Museum was started to be built in 1925 and was completed in 1927. The architect of the
museum is Hikmet Koyunoglu. Ankara State Painting and Sculpture Museum was built in 1927
and its architect is Arif Hikmet Koyunoglu. The prominent representatives of this period are
Architect Vedat Tek, Architect Kemaleddin Bey, Architect Arif Hikmet Koyunoglu and Italian-
born Architect Giulio Mongeri. The II.National Architecture movement showed its effect
between 1939 and 1950. In the works of the II.National Architecture movement, dome-style
architectural works are not encountered, as opposed to the I.National Architecture movement.
Rather, the simplicity and symmetry of the structures are striking. The main examples of the
II.National Architecture movement, Anitkabir, the construction of which started in 1944 and
was completed in 1953. Its architects are Emin Onat and Orhan Arda. The Republic of Turkey
State Railways Headquarters Building was built in 1941. Its architect is Bedri Ucar. The
prominent representatives of this period are Architect Emin Onat and Architect Sedad Hakk1
Eldem. In this study, based on the literature, the historical architectural works of the Republic
of Turkey, the purpose of the construction of the buildings, by whom and when they were built,
and their contributions to the region will be examined.

Keywords: Republic, History, Modernization
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CUMHURIYET DONEMi MIMARI ESERLERI VE MIMARIDE ONDE GELEN
TEMSILCILERI

Ozet

Tiirkiye Cumbhuriyeti 1923 yilinda kurulmugtur. Cumhuriyet’in kurulusuyla birlikte Mustafa
Kemal Atatiirk’iin istegi ile birlikte her alanda oldugu gibi mimari alaninda da bir yenilesme
hareketi baglamistir. Cumhuriyet Doneminde modernlesme siireci sosyal ve kiiltiirel alanlarda
oldugu gibi mimari alanda da 6n plana ¢ikmistir. Mimari eserler donemin kiiltiirel, siyasal ve
sosyal yapisinin anlasilip 6grenilmesine katki sunan 6nemli kaynaklardan birisi olmustur.
Tiirkiye Cumhuriyeti Mimarisi I.Ulusal mimarlik akimi ve II.Ulusal mimarlik akimi1 olmak
tizere iki baglik altinda incelenebilir. I.Ulusal mimarlik akim1 1908 ile 1930 yillar1 arasindaki
mimari eserleri kapsamaktadir. Bu donemdeki mimari yapilarda Selguklu ve Osmanli izlerini
gérmek miimkiindiir. I.Ulusal mimarlik akimina &rnek baslica eserler, Istanbul Kamer Hatun
Camisi, 1514 yilinda Yavuz Sultan Selim tarafindan insa ettirilmistir. Sonradan mimar
Kemaleddin Bey’e yeniden yaptirilmistir. Ankara Etnografya Miizesi, 1925 yilinda yapimina
baslanmis olup 1927 yilinda tamamlanmistir. Miizenin mimar1 Hikmet Koyunoglu’dur. Ankara
Devlet Resim Heykel Miizesi 1927 yilinda insa edilmis olup mimar1 ise Arif Hikmet
Koyunoglu’dur. Bu dénemin 6nde gelen temsilcileri ise Mimar Vedat Tek, Mimar Kemaleddin
Bey, Mimar Arif Hikmet Koyunoglu ve Italyan asilli Mimar Giulio Mongeri’dir. II.Ulusal
mimarlik akimzi ise 1939 ile 1950 yillar1 arasinda etkisini gdstermistir. II.Ulusal mimarlik akimi
eserlerinde, I.Ulusal mimarlik akimmmin tersi olarak kubbe tarzi mimari eserlere
rastlanilmamaktadir. Daha ¢ok yapilarin sadeligi simetrisel olusu goze ¢arpmaktadir. I1.Ulusal
mimarlik akiminin baslica 6rnekleri, Anitkabir, ingas1 1944 yilinda baslayip 1953 yilinda ise
tamamlanmistir. Mimarlar1 Emin Onat ve Orhan Arda’dir. Tiirkiye Cumhuriyeti Devlet
Demiryollar1 Genel Miidiirliikk Binasi, 1941 yilinda insa edilmistir. Mimar1 Bedri Ugar’dir. Bu
donemin 6nde gelen temsilcileri ise Mimar Emin Onat ve Mimar Sedad Hakki Eldem’dir. Bu
calismada alanyazindan hareketle Tiirkiye Cumhuriyeti Tarihi mimari eserleri, yapilarin insa
edilme amaglari, kim tarafindan ve hangi tarihte inga edildigi ve bulundugu bolgeye katkilar
incelenecektir.

Anahtar Kelimeler: Cumhuriyet, Tarih, Modernlesme
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FUTURE STATUS OF EXISTING ENERGY SOURCES TODAY AND
INVESTIGATION OF ITS IMPACT ON URBAN PLANNING TODAY

Yasar Bahri ERGEN
Associate Professor., Aksaray University
Faculty of Architecture And Design

Abstract

The future condition of existing energy resources depends on many factors and cannot be
predicted exactly. However, it is foreseen that some major changes will take place in the energy
sector in the coming years. There are several reasons for this. Firstly, global issues such as
climate change are spurring world leaders to invest in cleaner, renewable energy sources.
Secondly, technological advances and cost reductions make it possible to use more renewable
energy sources such as solar, wind and hydrogen. Finally, because fossil fuels are a limited
resource, a transition towards renewable energy sources becomes inevitable.

For these reasons, the diversity of energy sources will increase in the future and renewable
energy sources will be used more. However, this transition will take time to complete and some
challenges and obstacles will still be encountered. These include the development of energy
storage technologies, the integration of renewable energy sources into energy networks, and the
reluctance of some countries to make this change.

Because the use of fossil fuels causes air pollution and climate change, urban planning is an
important tool to promote the use of sustainable and renewable energy sources. Urban planning
can be supported by taking steps such as the creation of infrastructure for the use of renewable
energy sources, the construction of energy efficient buildings and the development of public
transport systems.

Urban planning can also help reduce the space needed for the consumption of energy resources.
For example, a congested and busy city centre can increase the use of public transport systems
and lead to reduced vehicle use. This can reduce energy consumption and air pollution.

However, the development of energy resources requires cities to make some changes in their
energy infrastructure. The use of renewable energy sources may require technical changes such
as updating energy distribution and storage systems, improving electrical networks and raising
energy efficiency standards for buildings.

Keywords: Energy Resources, Renewable Energy, Urban Planning, Sustainable Energy,
Energy in Smart Buildings, Energy from Fossil Fuel, Technology-Energy Relationship

INTRODUCTION

It is known that human beings have benefited from different energy sources in the historical
process. In parallel with the ever-increasing energy need, it is seen that these resources are
rapidly depleted by using them. In particular, renewable energy sources are needed for
economic development and sustainability. However, the desire to consume and, above all, the
desire to earn more in human beings, which change depending on time, cause the intensification

5
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of industrialization, thus creating a negative effect on urban space. For example, the problems
in the physical space in the urban area, such as the exposure of the environment to all aspects
of pollution, have come to the present day by increasing.

After the second half of the 20th century, the phenomenon of unplanned urbanization that
started in Turkey as of 1950 brought about the deterioration of the balance between rural and
urban areas in the 1970s. Therefore, since the 1970s, with the environmental pollution and the
deterioration of the natural environment, human habitats have been put at risk. As these
problems progressed towards the dimensions that threaten the world, the concept of joint action
has developed, which has become evident in the international arena and does not depend on any
political ideas and ideology. When we explain the concepts of sustainability and sustainable
development with reference to the Brundland report, it is understood that there are two different
goals. The first is that it is “aimed to limit the needs of the present without compromising the
ability of future generations to meet their needs” (Goksu, 1996).

It can be said that the sustainability of the spatial structure, which is shaped in the context of
nature and human relations and changes through planning, and that the urban spaces that are
formed as a result are liveable are important. While planning balances the consumption of
existing resources, the planning of urban development is important both in terms of production-
consumption relationship and in terms of maintaining the ecological balance in the livable
environment. In that case, it is necessary to determine the principles, targets and tools under the
determination of the natural variables that will ensure the continuity of the existence of the new
structure and urban settlement system that the city will receive in the 21st century. In particular,
it is necessary to determine the use and management of energy resources in metropolitan areas,
which are defined by the combination of settlement areas that can have different characteristics
within the boundaries of planning. In this context, planning should provide sustainable
resources that will not cause environmental problems in the living space, while balancing the
consumption of existing resources. In the rapid urbanization phenomenon with population
growth, the planning of urban development is important both in terms of production-
consumption relationship and in terms of maintaining the liveable environment and ecological
balance. The unplanned effect of urban development on the natural environment not only
disrupts the ecological balance, but also causes inadequacies in energy conversions on earth
and therefore environmental problems (Ergen,Sevgili, Ertorun, 1994).

Today, as the population increases, alternative energy sources are needed due to the inadequacy
and exhaustion of underground energy resources (coal, oil, etc.). As explained above, the
planning of limited underground energy resources and the development of sustainable natural
energy resources are mandatory. Therefore, it is important in terms of planning that the natural
variables that will ensure the continuity of the existence of the urban settlement system and the
structuring in the growth of today's and future cities are determinant.

MATERIAL AND METHOD

This study includes the necessity of sustainable natural energy sources in the future (Figure 1).
Today, mainly fossil energy sources are used, and these sources are measured by the capacity
of sustainable sources, while causing environmental pollution problems. Therefore, as a
material in Nature, sun, wind, wave, etc. are analysed with fossil energy sources as sustainable
energy sources.
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OBLIGATION TO USE ALTERNATIVE ENERGY SOURCES OTHER THAN
FOSSIL FUEL

Although petroleum, coal and natural gas are the products of solar energy stored millions of
years ago and exist as a limited amount of reserves, the renewable energy types such as water
power, wind power and energy power that will not run out as the sun shines form alternative
energy types. Today, the sun and its derivatives, which constitute an inexhaustible energy
source, come to the fore, and the energy of wave and tidal movements in the water in nature are

important alternatives (Figure 2).
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Figure 2. Environmental Factors Affecting the City
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Source: Ergen, Y.B., Ergen, M., Giines Giinii Sempozyumu Erciyes Universitesi Miihendislik
Fakiiltesi, 1999, Kayseri, Sa:101

Renewable Energy Sources and Uses

In this regard, solar energy is present on earth as a renewable alternative energy source to fossil
energy sources. Therefore, this energy source should be emphasized, because it is the sun that
will provide the basis and future continuity of life for living things on earth. It is not enough to
collect this energy source, it should also be stored and used when necessary without being
depleted over time. Since the development of technology enables the solar radiation to be
converted into energy on earth and used widely, its use in residences has become widespread
as a result of the energy obtained from the solar panels that can be located on the roof surfaces
of the buildings or in the gardens. Because the energy need of a modern family can be easily
met by solar energy falling on a roof surface of 100-200 m2 with a rough calculation and
benefiting from 10% efficiency (Labeyre, 1987). Solar houses, which have been developed
using collector systems, are built according to active and passive demands working on a
building basis. “For the future, projects based on meeting the heat and electricity needs of 100-
1000 residences are tried to be produced by focusing on solar, central heating and local
electricity generation, that is, combined heat power generation (Giiler, Bigakcioglu, 1998)”.

Hydrogen energy, which has a structure that does not pollute the environment, “usually
produces hydrogen and oxygen from abundant water by electrolysis, and when used, it
combines with oxygen and turns into water (Arikan, 1996). This is another method of obtaining
sustainable energy, which should be ordered according to the cost of obtaining energy.

SUSTAINABILITY IN PLANNING AND ITS IMPACT ON THE ENVIRONMENT

Undoubtedly, since the aim of the planning is to use the existing resources in the most effective
way and to ensure their protection, it is necessary to determine the effects of the consumption
of natural resources. The unplanned use of natural resources, the negative effects they will
create on the environment or the determination of investments that will have negative effects
on future generations and taking precautions are necessary for a sustainable planning (Table:1).

Considering the costs of obtaining energy, it is a necessity to design it in a variety that will
allow individual energy uses. These options will not only increase alternatives in energy
resources, but also increase investment opportunities by reducing energy costs. At the same
time, “It would be appropriate to develop technologies that require energy in accordance with
the amount that can be obtained from these alternative sources. When used together, the energy
needs of small communities can be met in this way (Dikson, 1992).
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Table 1: Renewable Energy Resources - Planning Relationship and Required Criteria

RENEWABLE ENERGY PLANNING SIZE CRITERIA
SOURCES

Country Planning Population Status
Solar energy

Region and Basin PI. Direction Selection
Biomass Energy

Urban Planning resource capacity
Wind power

Architectural Decisn Topographic Situation

microclimate
Soil Quality

Building Form

Space Organization

First of all, the amount of energy to be obtained is determined by determining the existing
natural resource reserves on a country basis. Interaction with other energy sources, risk analysis,
cost-benefit analysis, etc., in usage areas and system infrastructure throughout the region and
basin. These are tried and tested methods. In this context, sustainable energy sources are needed
in order to save energy usage costs as well as to protect the natural and artificial values of the
city on an urban scale. Environmentally sensitive planning approaches are developed and
implemented. It is desired to create a settlement model within the scope of Eco plan or green
plan, which is one of these approaches. Among the objectives of this model, which can be
defined as environmental policies;

- Low density construction,

- Congested tissue development due to the increase in density in the built area,

- Planned density increase in existing residential areas,

- Rearrangement of main roads to reduce speed in urban areas,

- Local taxation from vehicles with zoning to be made in development areas,

- Applying annual quota to vehicle owners for gasoline consumption in vehicles,

- It includes giving more space to residential transportation than private transportation
(Bayindirlik ve Iskan Bakanli§1,1992).

The "Basic Criteria Used in the Evaluation of Development Alternatives", which are regulated
depending on the development scenarios and alternatives, for the realization of these objectives;
- Reducing the need for transportation,

- A land use with good facilities for public transport,
- Establishing a strong transportation network with pedestrian roads and bicycle paths,
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- Ensuring energy efficiency and saving in harmony with the local climate,

It should be located.

Settlement Model Based on the Use of Renewable Energy Resources

Today, larger, complex and heterogeneous settlement systems; Megapols are the scene of
human movements (through migrations) as well as capital movements that take place rapidly
on our earth globe, which we dominate, such as metropolises. In this context, energy
consumption and resources determine the characteristics and interaction of urban settlements.

In addition, “Each region is organized within the framework of residences and offices, formed
as self-sufficient groups, with public spaces at the center. The design is based on a highly
integrated public transport network that minimizes the environmental impact of vehicular
traffic, and incorporates an uncontrolled urban sprawl. Thus, the skeleton of a fairer society is
formed by reducing the excessive energy consumption” (Rogers, 1998).

As can be seen, a settlement structure with natural energy gain, cyclical location, compatible
with ecology and balanced can be obtained by using appropriate design, principles and criteria.
In particular, the transition to and use of environmentally friendly alternative energies can be
achieved with the effective presentation of local administrators within an on-site grid system.

DISCUSSION AND RESULT

Building an environmentally sustainable world will require revolutionizing nearly every aspect
of human existence. If the amount of energy released as a result of the conversion of a part of
natural resources is not sufficient within the framework of the usage capacity and distribution-
distribution area, it is obligatory to resort to renewable energy resources. The production of this
type of energy source can be realized by planning and designing certain production and
distribution points within the urban land use. In addition, it is important to establish connection
points that do not disturb the urban ecology and that can be spatially related between the areas
where all kinds of climatic data and soil structure are located, and the built areas. When the
"Future Situation of Today's Current Energy Resources and Its Impact on Urban Planning"
expressed in the main title above is evaluated, it is based on the items listed below.

-Possibility of depletion of resources on earth as existing energy resources are fossil
fuels and derivatives,

-There is a need for new alternative energy sources,
-Energy being obtained and used in a way that does not cause environmental problems,
- Considering the energy-city interaction in planning in urban areas,

-It has been determined that it is an important practice to be sustainable both in energy
resources and in planning.

Thus, healthy and livable living environments can be created at all levels by using renewable
energy sources instead of fossil fuels within the framework of an ecologically sensitive planning
and design.
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RESEARCH THE EFFECTS OF URBAN GREEN SPACES ON LAND MARKET
VALUES: ERZURUM CASE

Feray Saygihioglu

Baris Ergen

Erciyes University, Graduate School of Natural and Applied Sciences, Urban Planning
Program, Kayseri, Tiirkiye

Erciyes University, Architecture Faculty, City and Regional Planning Department, Kayseri,
Tiirkiye

Abstract

Urban green areas have social, economic, environmental, and psychological effects. This study
investigates the impact of open green areas on land market prices as an economic contribution.
For this purpose, green areas in the city center of Erzurum were examined. These areas were
selected by comparing their location in terms of the city center-development zone, years of
construction, changes in their surroundings, and hectares. In Erzurum, 10 urban green areas
were selected and were analyzed separately in detail. All green areas subject to the study—
Olympic Park, Tavsanli Park, Muhsin Yazicioglu Park, Ata Park Botanical Garden, 100th Year
National Garden, Aziziye National Garden, Park 25, Kale Culture Road Park, Esma Park,
Hilalkent Park—were selected from Yakutiye, one of the central districts. The study analyzed
the change in the economic values of urban land through the amount of increase in land market
prices. Land market values were evaluated in four-year periods, 2002—-2006, 20062010, 2010-
2014, 20142018, and 2018-2022. The study found that in the selected cases, parks caused an
increase in land market values after their construction and landscaping work and made a
significant contribution to urban development with the scenic and recreational opportunities
they offer.

Keywords: Urban green spaces, economic effects, land market value, urban development,
Erzurum

KENTSEL YESIL ALANLARIN ARSA RAYiC BEDELLERINE ETKISIiNIN
ARASTIRILMASI: ERZURUM ORNEGI

Ozet

Kentsel yesil alanlarin sosyal, ekonomik, g¢evresel, psikolojik etkileri bulunmaktadir. Bu
calismada agik yesil alanlarin ekonomik katkisi olarak arsa rayi¢ bedellerine etkisi
arastirilmistir. Caligmada Erzurum kent merkezinde bulunan yesil alanlar incelenmistir. Yesil
alanlar kentin merkez-gelisim bolgesi bakimindan konumu, yapim yili, cevresindeki
degisiklikler ve hektarlar1 arasinda karsilagtirma yapilarak segilmistir. Erzurum kentinde 10
adet kentsel yesil alan se¢ilmis olup hepsi ayr1 ayr1 ayrintili bir sekilde analiz edilmistir.
Calismaya konu olacak tiim yesil alanlar merkez ilgelerden biri olan Yakutiye il¢esinden
secilmistir. Bu kentsel yesil alanlar Olimpiyat Parki, Tavsanli Park, Muhsin Yazicioglu Parki,
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Ata Park Botanik Bahgesi, 100. Y1l Millet Bahgesi, Aziziye Millet Bahgesi, Park 25, Kale
Kiiltiir Yolu Parki, Esma Park ve Hildlkent Park’tir. Calismada arsa rayi¢ bedellerinin artig
miktar1 lizerinden kentsel arsalarin ekonomik degerlerindeki degisim arastirilmistir. Dorder
yillik dénemler olacak sekilde 2002, 2006, 2010, 2014, 2018 ve 2022 yili arsa rayi¢ bedelleri
degerlendirilmistir. Se¢ilen orneklerde parklarin yapimindan ve parklarin diizenlenmesinden
sonra arsa rayi¢ degerlerinde artisa neden oldugu, ayrica sundugu manzara ve rekrasyonel
imkanlarla kentsel gelisime de 6nemli katkida bulundugu tespit edilmistir.

Anahtar Kelimeler: Kentsel yesil alanlar, ekonomik etki, rayi¢ bedel, kentsel geligim,
Erzurum
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RESEARCH THE EFFECTS OF URBAN GREEN SPACES ON URBAN
DEVELOPMENT AS URBAN PROJECT: YOZGAT CASE

Yasar Tasdemir

Baris Ergen

Erciyes University, Graduate School of Natural and Applied Sciences, Urban Planning
Program, Kayseri, Tiirkiye

Erciyes University, Architecture Faculty, City and Regional Planning Department, Kayseri,
Tiirkiye

Abstract

The search for reducing the impact of industry on cities after the industrial revolution has
increased the importance of urban green areas. With the modern urban planning approach, the
planning of cities using holistic plans has been replaced by fragmented planning in the post-
modern period. One of the important concepts that has come to the forefront in the planning of
cities with the effect of fragmented plans is the “urban project.” Urban projects are implemented
to direct urban development dynamics. These projects play an important role in the planning of
cities and are influential in guiding the development of cities. This study examines the role of
green spaces in guiding urban development by taking Capanoglu City Park and Sports Valley
projects in Yozgat as examples of urban projects. In the study, the change between 2005-2022
was examined periodically using Google Earth. The study found that along with the
implementation of the projects, an attraction center was formed in urban development, which
gradually concentrated around the City Park and Sports Valley. The city center was
decentralized toward Capanoglu City Park and Sports Valley.

Keywords: Urban green spaces, urban projects, post-modern planning, urban development,
Yozgat

KENTSEL PROJE OLARAK KENTSEL YESiL ALANLARIN KENTSEL
GELISMEYE ETKiSiNIN ARASTIRILMASI: YOZGAT ORNEGI

Ozet

Sanayi devrimi sonrasinda sanayinin kentlere etkisinin azaltilmasi ile ilgili arayiglar kentsel
yesil alanlarin 6nemini artirmistir. Modern kent planlama yaklasimi ile kentlerin biitiinciil
planlar ile planlanmas1 yerini post-modern donemde parga plan yapimina birakmistir. Parga
planlarin etkisi ile kentlerin planlanmasinda 6ne ¢ikan 6nemli kavramlardan biri de kentsel
projelerdir. Kentsel projeler kentsel gelisim dinamiklerini yonlendirmek ic¢in uygulanan
projelerdir. Son donemde kentlerin planlanmasinda énemli rolii olan kentsel projeler, kentlerin
gelisime yon verilmesinde de etkili olmaktadir. Bu calismada kentsel gelisime yon vermede
yesil alanlarin rolii kentsel proje olarak Yozgat Capanoglu Kent Parki ve Spor Vadisi projeleri
tizerinden incelenmigtir. Calismada 2005-2022 yillar1 arasindaki degisim Google Earth
programi1 yardimiyla donemsel olarak incelenmistir. Projelerin uygulanmasi ile birlikte kentsel
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gelisimde cazibe merkezi olustugu ve kentsel gelisimin Kent Park ve Spor Vadisi ¢evresinde
giderek yogunlastigi ve kent merkezinin Capanoglu Kent Parki ve Spor Vadisine dogru
desantrilize oldugu tespit edilmistir.

Anahtar Kkelimeler: Kentsel yesil alanlar, kentsel proje, post-modern planlama, kentsel
gelisim, Yozgat
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ALTERNATIVE TOURISM EVENTS WITHIN THE SCOPE OF NATURE-BASED
PLATEAU TOURISM PLANS

Oner DEMIREL

Tugba USTUN TOPAL

Prof.Dr., Kirikkale University, Faculty of Fine Arts, Department of Landscape Architecture,
Yahsgihan/Kirikkale, Tiirkiye.

Ass.Prof.Dr., Namik Kemal University, Faculty of Fine Arts, Design and Architecture,
Department of Landscape Architecture, Tekirdag, Tiirkiye

Abstract

For centuries, in almost every region of our country, people have been trying to make use of
pastures where fresh grass is available for herds of animals in the summer; In order to get away
from the hot and humid weather, they go up to the highlands in the high parts of the mountains.
The plateaus are called “Natural Mountain Pastures” located in higher parts by the region.
Depending on the height at which they are located, they are called “Plateau and Winter
Settlement”. In our country, the Ministry of Tourism has started various studies by adopting the
principle of “Diversification of Tourism and its Spread to Other Regions” since 1990. One of
them is “Highland Tourism”. The highlands and especially the highlands of the Eastern Black
Sea Region offer numerous opportunities in the development of eco-tourism and the social and
economic development of the local people, beyond offering numerous attractions in terms of
alternative tourism. Rich forests, flora and fauna with the characteristics of a natural arboretum,
crater lakes, glaciers, enthusiastic streams, hot springs, historical, archaeological and cultural
values, traditional highland settlement texture, extraordinary rural landscape views and tourism
activities such as mountain and nature walks, winter sports, grass skiing, hunting and sport
angling, and local cultural activities and values such as highland festivals, bullfighting,
wrestling, handicrafts and medicinal herbs It is one of the alternative tourist regions that are
rich. The project titled “Exploring Alternative Tourism Opportunities in the Virgin Mary Valley
and Creating a Potential Area Use Map for Tourism Purposes” within the scope of the
“Financial Support Program for Activating the Regional Potential in Tourism
(TR90/10/TURIZMO001-A/336)” by the Eastern Black Sea Development Agency (DOKA)
Prepared by “Macka (Trabzon) District Service to Villages Union” and supported by DOKA.
The project is aimed at tourism-oriented development and coincides with the targets set within
the scope of the Turkey Tourism Strategy-2023, as well as the approaches set forth in the
“Nature Tourism Master Plan” in Trabzon Province. Project; it was carried out between 2011-
2012 with a working team of 44 people consisting of representatives of public, university and
non-governmental organizations. The project team consists of different professional disciplines
required by the study subject. The main activity of this project is to identify and map alternative
tourism types. With the project, it is aimed to research nature-based alternative tourism
activities to be developed depending on the geographical characteristics and natural and cultural
resource values of the area, and to create a tourism diversity network that will connect the
Virgin Mary Valley, known as the international tourism corridor, and other attraction centers
in its periphery. In order to ensure the readability and intelligibility of the prepared maps,
strategic reports were prepared for the maps prepared by different work packages, and a joint
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strategic report was prepared for the tourism types that support each other by bringing them
together. The project work aims to reveal the sustainable use of Yazlik village (Magka district)
and its surrounding settlements in terms of alternative tourism and consists of 8 work items.
The work “Preparing the Highland Tourism Center Map” is included under the 2nd Work
Package, “Creating a Nature Based Tourism Map”. Within the scope of this project, the fact
that the Traditional Highland Festival is held every year only in Iskobel Highland among the
highlands (Severiska, Risk, Kusal, Gofragol, Kebi, Omela, Miihiircii, Seslikaya and Iskobel)
belonging to the Yazlik Village of Magka District of Trabzon Province, and Due to its proximity
to other historical and touristic centers (Cakirgol Ski Center, Siimela Monastery, Santa Ruins),
planning studies have been carried out by the Ministry of Tourism to declare it a Tourism Center.
Considering the availability of the Yazlik Village and the settlements around it, by the whole
of Magka district and the surrounding villages, a usage varying between 2000-3000 is foreseen
for the annual festival. The main reason for making this plan; It is due to the fact that sensitive
natural values are disappearing day by day due to the lack of infrastructure and problems arising
from use in the high plateau areas and on the plateaus above the mountains, where the plateau
festivals traditionally celebrated in different villages are held every year in the Eastern Black
Sea Basin. With this plan, it is aimed to play an engine role in accelerating the announcement
of this area as a “Highland Tourism Center” in the future. The area “Iskobel Plateau”, which is
one of the 9 plateaus belonging to Yazlik Village and has altitude steps between 2380-2435
meters, is considered as a plateau tourism center. This plateau area is in a position to establish
an organic connection with the Sumela Monastery and the National Park area, which is an
international tourism corridor, and it also has a road network that connects the Santa Ruins and
Karaca Cave, which are other attraction centers in the Eastern Black Sea Region. In the area
that is thought to be proposed as Iskobel Plateau Tourism Center, the festival area, tented
camping and accommodation area and Management Unit, parking lot, WC, Health Unit,
Security, Shopping, communication, Administration Building, Overnight Units (Bungalow),
Restaurants that will serve with different concepts, Concert area, conference hall and nature
museum, sales aisles, traditional sales units, picnic area, helipad, observation tower, local
promotion and food units, children's playground, climbing net, as well as 25,000 liters of water
use capacity, Gofragol Plateau. 2440 m, which can be reached by the vehicle road connected to
the stabilized road. A water tank is planned on the high hill. SWOT Analysis was also applied
for the tourism and recreation development of the area, and Strengths, Weaknesses,
Opportunities and Threats of Yazlik Village and its countryside were determined.

Keywords: Yazlik Koyii (Magka-Trabzon), High Plateau Tourism, Eco-Tourism, Nature-
Based Tourism, Iskobel High Plateau Settlement.

INTRODUCTION

The following articles are included in the 6th Five-Year Development Plan (1990-1994):
“Incentive policies will be introduced in the tourism sector that will make winter, hunting and
water sports, festivals, youth, congresses, thermal, golf and 3rd age tourism more attractive”
and “The protection of natural beauties and cultural values will be given priority, certain areas
will be protected and opened to tourism”. With these articles and the diversification of tourism,
its spread throughout the year, and the adoption of principles and policies for the protection of
nature, the Ministry of Tourism has started to produce projects that will implement various soft
tourism activities (T.C. Bagbakanlik DPT., 1989).
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According to the 3rd article of the Tourism Promotion Law No. 2634, the places or sections
that are important in terms of tourism, within or outside the tourism region, whose location,
location and borders are determined and announced by the recommendation of the Ministry of
Tourism and the decision of the Council of Ministers are called tourism centers. According to
the provisions of this law, 26 plateaus in the Eastern Black Sea Region have been declared as
tourism centers. Declaring these plateaus as tourism centers has two purposes (Atmis, 1994):

1) To bring the developments related to alternative tourism in these regions into planning
discipline and to ensure the realization of the previously mentioned goals.

2) To direct and support the studies in the field of alternative tourism by putting the
opportunities provided by the Tourism Promotion Law No. 2634 in the implementation of the
plans prepared in these regions (Pirselimoglu, 2007).

In our country, the Ministry of Tourism has started various studies by adopting the principle of
"Diversification of tourism and its spread to other regions" since 1990. One of them is
“Highland Tourism” (Canalioglu, 2000). For this purpose, the Ministry of Tourism has declared
6 plateau areas in Trabzon province as tourism centers within the framework of the “Provincial
Tourism Inventory and Tourism Development Plan” since 1987.

Along with the recreational and tourism purpose Iskobel Plateau Tourism Center Plan, with the
announcement of this area as a tourism center, it is necessary to build a water tank, draw the
water transmission line and place the necessary pump system, make water fountains, lay the
electrical installation and other infrastructure works (WC, garbage, sewer, etc.).

MATERIAL AND METHOD

The study area consists of the Yazlik Village settlement of Magka District, and the hamlet and
highland settlements (Figure 1). The region is one of the rare areas that has been the center of
attention for domestic and foreign tourists with its natural, cultural and historical resource
values. Rich plant and animal existence, water resources, geological formations, recreational
areas offered to visitors and landscape areas with visually attractive features are some of the
resource values.
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Figure 1. Study Area/Yazlik Village (Macka/Trabzon/Tiirkiye)

INVESTIGATION OF NATURE-BASED TOURISM POSSIBILITY AND
POTENTIAL IN MERYEMANA CREEK BASIN

The project titled “Exploring Alternative Tourism Opportunities in the Virgin Mary Valley and
Creating a Potential Area Use Map for Tourism Purposes” within the scope of the “Financial
Support Program for Activating the Regional Potential in Tourism (TR90/10/TURIZMO001-
A/336)” by the Eastern Black Sea Development Agency (DOKA) Prepared by “Macka
(Trabzon) District Service to Villages Union” and supported by DOKA.

Project; it was carried out between 2011-2012 with a working team of 44 people consisting of
representatives of public, university and non-governmental organizations. The project team
consists of different professional disciplines required by the study subject. The main activity of
this project is to identify and map alternative tourism types. With the project, it is aimed to
research nature-based alternative tourism activities to be developed depending on the
geographical characteristics and natural and cultural resource values of the area, and to create
a tourism diversity network that will connect the Virgin Mary Valley, known as the international
tourism corridor, and other attraction centers in its periphery. The gains of this project are
contributing to the economization of the region in condition to the development of tourism areas
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that changed and different over time bringing, all the regional actors and stakeholders together
and social and cultural renewal.

The method constructed in the study consists of 3 successive main stages and 8 work packages.
In the first stage, data on the natural factors of the area, current area uses, and field surveys
related to the socio-economic structure were collected and tourism uses were determined. In
the second stage, trekking and mountaineering routes, paragliding areas, rafting areas and
highland tourism areas were mapped in this context. In the last stage, the obtained maps were
combined in a certain order and “Potential Area Use Map for Tourism Purposes” was obtained.
According to the values and usage criteria to be determined during the analyses, suitable areas
for each activity and use have been revealed separately.

WORK PACKAGES

The project work aims to reveal the sustainable use of Yazlik village (Magka district) and its
surrounding settlements in terms of alternative tourism and consists of 8 work items. The work
“Preparing the Highland Tourism Center Map” is included under the 2™ Work Package,
“Creating a Nature Based Tourism Map”.

1. Business Item: Conducting Inventory Determination Studies

1.1. Determination of Natural Resource Values

1.2. Establishment of Cultural Resource Values

2. Business Item: Creating A Nature Based Tourism Map
2.1. Preparation of Trekking Maps

2.2. Preparation of Canoe-Rafting Route

2.3. Preparation of Paragliding Areas

2.4. Preparation of Highland Tourism Center Map

3. Business Item: Other Alternative Nature Based Tourism Development Map of Potential
3.1. Mountain Biking, Hiking, Overhead/Telelift Link

3.2. Alternative Ski Center, Hunting and Wildlife Tourism, Forest Class-Green Class-
Continuous Nature School Application Center, Tent Camp and Picnic Area, Training Area for
Sports Clubs and Cure/Health Centers

3.3. Grass Ski and Forest Park, Plant-(Flower) Insect Collecting, Bird Watching, Photo-Safari
Tours and Botanical Trips, Sporty Angling for Tourism Purposes

3.4. Planning the Summer Village as a “Touristic Village Management”

4. Business Item: Preparation of The Potential Area Map for Tourism Purpose

5. Business Item: Interviewer and Statistical Evaluation

6. Business Item: Preparation of The Project Strategic Report

7. Business Item : Map Making

8. Business Item: Entry and Submitting Data Records
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ISKOBEL PLATEAU HIGH SETTLEMENT

Within the scope of this project, the fact that the Traditional Highland Festival is held every
year only in Iskobel Highland among the highlands (Severiska, Rigk, Kusal, Gofragol, Kebi,
Omela, Miihiircii, Seslikaya and Iskobel) belonging to the Yazlik Village of Magka District of
Trabzon Province, and Due to its proximity to other historical and touristic centers (Cakirgol
Ski Center, Siimela Monastery, Santa Ruins), planning studies have been carried out by the
Ministry of Tourism to declare it a Tourism Center. Considering the availability of the Yazlik
Village and the settlements around it, by the whole of Macka district and the surrounding
villages, a usage varying between 2000-3000 is foreseen for the annual festival.

With this plan, it is aimed to play an engine role in accelerating the announcement of this area
as a “Highland Tourism Center” in the future. The area “Iskobel Plateau”, which is one of the
9 plateaus belonging to Yazlik Village and has altitude steps between 2380-2435 meters, is
considered as a plateau tourism center. This plateau area is in a position to establish an organic
connection with the Sumela Monastery and the National Park area, which is an international
tourism corridor, and it also has a road network that connects the Santa Ruins and Karaca Cave,
which are other attraction centers in the Eastern Black Sea Region.

o Accessibility

Access to the area is via a 22 km long stabilized road from Yazlik Village. At the entrance to
the festival area, a parking lot for 312 vehicles is proposed, which allows vehicles to park.
Again, from this area, the parking area required by the 300 tent camping area is passed. The car
park for the camping area is designed and reserved for 88 vehicles, and there is a half bus
parking lot for 20 vehicles for those who come in groups. This car park also allows caravans to
stay.

o Camping and Accommodation Facilities

The tented camping area is recommended by the General Directorate of Youth as an area for
300 tents within the scope of the nature camp project. The 120 m? administrative building and
information unit that the tented camping area will need and the showroom where the workshops
are held are discussed together. The administration building also has a meeting room where
meetings and workshops are held. A tent rental unit and warehouse, which will be needed for
other participants, are also considered. The size of the recommended area for each tent is 30
m?, and this area also includes the private use area (eating, resting, entertainment, etc.) of each
user outside the tent unit (Figure 2).

In order to serve the tented camping area, 24 toilets, 6 shower cabins, 30 hand washing places-
sinks were considered. The tented campsite administration building is also responsible for the
rental and maintenance of 20 m? bungalows, which will serve as 10 proposed permanent resting
facilities for the area.
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Figure 2. Camping Area Layout
o Festival Area

In the area, which has wide flat areas, there is a stage positioned with an audience and
participant audience of approximately 2000 people as the dominant point and supported by
seating elements with 3 and 5 steps. The festival area is in the form of a circle, its diameter is
80 meters and its size is 5000 m? (Figure 3). This area allows the participation of a wide
audience and allows for many different events to be held. 24 sales aisles have been planned in
a way that will not disturb the participants visually and in order to evaluate this idle area under
the 5-step seating units.

Figure 3. Festival Area

o Auditorium

Conference Hall, training etc. In addition to being an important area for activities organized by
non-governmental organizations, serving nature education and with a 200-seat hall where
meetings are held on these topics and a 200 m? Nature Museum located next to it, it is also
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valuable for those who attend the festival as a place where they can be informed about natural
values. The viewing-sitting terraces and resting corners under the cover around this area will
also allow these activities to spill out into the open air.

The Administration Building is located in the center of the same island, and it is integrated with
the information unit, 12 souvenir sales departments, 1 cafeteria, 17 parking units and open-air
recreation areas with small ornamental pools. The Administration Building also houses 1
meeting room and the offices of the personnel responsible for the maintenance and
administration of the highland tourism center throughout the year. The area in the middle of the
conference hall, administration building and souvenir sales aisles serves as a gathering and
dispersal area (Figure 4).

Figure 4. Conference Hall and Nature Museum-Administrative Building Courtyard
e Concert Hall

The concert area has a potential of 500 people and is planned as wooden seating elements in
the form of grass amphitheater placed at different heights on the natural slope of the land. The
difference of the concert area from the festival area; It is a place where various orchestras, local
music groups and association choirs based on music and folk dances will perform their
activities, as well as various plays and theatrical performances. Around the concert area, which
allows 500 people to watch, there is also a large space where visitors can sit or stand on the
wide meadows.

10 m. stone steps connecting the festival area and the concert area. wide road network. One side
of the road network was planned as an allé tree with birch trees with white trunks, and sitting
and resting units (wooden logs) were placed under it. At the same time, 30 sales aisles with a
size of 15 m? where local-cultural handicrafts and other products can be sold were planned on
this road network, and eastern spruce trees were planted in the background to prevent the view
of the masses of these units (Figure 5).
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Figure 5. Concert Hall
e Eating and Drinking Facilities

Eating opportunities in the festival area are discussed at three different points. The first two are
permanent units, and the other are standard type prefabricated units to be installed only during
the festival. The 1st unit is a restaurant and has outdoor dining and resting facilities. The
restaurant with a size of 240 m? is planned together with a shopping unit of 50 m?, and there
are open-air dining areas and viewing terraces under cover.

3 fountains are proposed in the whole area. In addition, there are 4 houses on the land, which
were previously used as highland houses and have been preserved as part of ruins until today.
There are 14 prefabricated eating units with a size of 36 m?, which is recommended as the 3™
and intended to be used only during the festival, and their sizes have been kept large to protect
them from the sun and rain, while tables that provide the opportunity to eat outdoors are
proposed.

o  Washbasins and other necessities (Health, safety, shopping, communication, etc.)

To meet the toilet and shower needs of the visitors and local people in the festival area, 54 toilets
(27 female, 27 male), 6 disabled toilets (3 female, 3 male), 6 shower cabins (3 female, 3 male)
male) and 2 baby care units. The positioning of this area that will not create visual pollution has
been made on an inclined area so that it cannot be seen from the festival area. Again in this area,
with 6 different resting units, this area has been arranged in a way to allow the visitors and local
people to rest and have fun. Since this area is close to the administration unit and the
administration building and can be reached by vehicle, there is 1 security unit (20 m?), 1 health
unit (50 m?), 1 PTT (22.5 m?), 1 village mansion (It is planned with 25 m?), 2 kiosks (40 m? in
total, 1 of which is 20 m?) and 2 masjids (1 70 m?, a total of 140 m?) with ablution places. In
addition, there are sitting and resting units integrated with the PTT, health unit, security unit
and village mansion (Figure 6).
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Figure 6. Washbasins and other necessities (Health, safety, shopping, communication, etc.)
o Children's Playgrounds

In the area, an area of 50 m in diameter, approximately 2000 m?, with a sand floor enriched
with natural play elements (stone, wood, wood) for children to play, with wooden logs that
completely limit the area and allow families to sit is planned. Adjacent to the children's
playground, a climbing net of 20 m in diameter and 315 m?, surrounded by wooden elements,
is planned (Figure 7).

kum Zeminli cocuk oyun alam
( ahgap elemanlar )

trmanma filesi

Figure 7. Children's Playgrounds
o Other Events

25 m. to ensure easy accessibility in the area due to emergencies and short-term visits of other
statesmen. in diameter and 5 m. A helipad is planned, where the security perimeter is located
and can be reached by vehicle. It has a water usage capacity of 25,000 liters to meet the water
needs of the area, and can be reached by a car road connected to the stabilized road leading to
Kofragol Plateau, at 2440 m. A water tank is planned on the high hill. It can be reached by foot
from the water tank, and on a higher hill, it has the capacity to perceive the whole area visually,
and is surrounded by a wall that sees Sumela Monastery from a far. height, 5-storey, made of
wooden material, a watchtower was built.

In this area, there is also a buffet with outdoor seating areas to serve the visitors and to be used
during the summer months. Along the narrow path leading to the watchtower route, a space was
created by bringing the rocks together in order to create a natural rocky appearance that still
allows the view. This place is a place with visual superiority.
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The festival area is also a place where plateau training is given at high altitudes for paragliding.
The places where this training is given are marked on the plan. In addition, the necessary
lighting elements for night use of the entire area have been placed, and the necessary direction
and information signs have been placed in different functional areas within the area (Figure 8).
The final map obtained by processing the data obtained from the titles examined as a result of
the study in the GIS environment is given in Figure 9.

Figure 8. iskobel Plateau Tourism Center Planning
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Figure 9. Potential area use map for tourism purposes
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SWOT ANALYSIS

SWOT analysis has been developed as the most important tool to obtain information that will
enable various systems and structures to use their resources and capabilities in the most ideal
way. In other words, SWOT analysis is used to obtain basic information to be considered in
planning (Figure 10). (Ugar and Dogru, 2005).

General Structure of SWOT Analysis

v

Environmental Scanning

/ \

Internal Analysis External Analysis

2 v 2 Y

Strengths Weaknesses Opportunities Threats

SWOT Matrix

Figure 10. SWOT Matrix

If an existing system is considered within the SWOT structure shown in the figure, the strengths
of this system consist of its own resources and capabilities. There will be factors that create
these system-specific dynamics. Weaknesses of the system are due to the lack of required
capabilities and features. While a feature that is a weakness for any system is perceived as a
strength in other systems, the opposite of this situation may also occur. Because these effects
are the result of system-specific structures. Therefore, in the process of examining a system
with the SWOT analysis method, the internal environmental factors of the system should be
investigated in order to reveal the strengths and weaknesses of the success or future of the
system. The analyzes made at this stage are called internal analyses. External analyzes, on the
other hand, are the possibilities that will affect the development of the system, external effects,
and emerge as a reflection of different processes such as the development of technology.
Changes in the external environment provide various opportunities for the system and may
cause some dangers (Ucar and Dogru, 2005). SWOT Analysis was made for Iskobel Plateau
(Table 1).
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Table 1. Yazlik Village SWOT (Strengths, Weaknesses, Opportunities and Threats) Analysis

For the tourism and recreation development of the area

Strengths

Weaknesses

Opportunities

Threats

e The highland area is rich in
biodiversity
e Variety of wildlife and
birds that will contribute to
tourism
e Geological structure and
formation (caves, cavities,
interesting geological
structure, panoramic view)
Climate data suitable for
human health (sunbathing,
clean air, low radiation)
Conservation of natural
resource values
Traditional
architecture
Panoramic viewpoints
Visual perception
advantages
Folkloric values
Special occasions clothes,
local dishes,
handicrafts...)
Highland festivals
festivals
Sporting use
Rich historical values
The villagers have open
minds and contemporary
ideas
Providing suitable
opportunities for nature
tourism (such as trekking
activity, highland tourism
activity, paragliding
activity)
Having rich meadows and
pastures
Being close to the
Monastery. which has a
rich potential in terms of
Culture and Tourism.
The fact that Magka is rich
in history and culture
Historical and cultural
points within the study
area (Pilav Mountain,
Virgin Mary Valley...).

residential

and

e The plateau has not been
adequately and regularly
created for recreation and
tourism

Inadequate  recognition
of the richness of the area
Limited income sources
and job opportunities,

unemployment

e Lack of social facilities
(pension, camping
area...)

e Inadequacy of
infrastructure  services

(electricity, water, road,
health services...)
The fact that local
administrators are not
effective enough in the
marketing of traditional
products (handicrafts...)
produced in the region
and this awareness has
not yet developed in the
region.
Insufficient
information
infrastructure
Inadequate
businesses
Lack of internet and
technical infrastructure
Lack of education
Transportation,
accommodation,
infrastructure  are
most basic problems
e Lack of foreign language
of local people

tourism

tourism

the

e The geographical
structure of the land is
suitable for many
different touristic and
recreational activities
Public awareness
Ethnographic values
Cultural contact of
villagers and local
people with visitors
coming to the plateau
for tourism or
recreation  purposes
will also accelerate the
way to awareness of
local people
e The touristic and
recreational activities
and uses based on the
ecological  planning
approach to be made in
this plateau can be an
example for other
plateaus in terms of
using the  natural
environment
The products produced
by the region (local
dishes, traditional
handicrafts, clothes
special days, etc.) are
important data used in
tourism and recreation.
e Economization
(development) of local
people

e Cutting trees and
bushes in or near the
forest for fuel

e Loss of plateau and
transhumance culture

e Decreased  grazing
lands in parallel with

the destruction of
vegetation and
consequently the

negative impact of
animal husbandry
Lack of coordination
between institutions
do not have a duty,
fulfilling the personal
and unplanned
infrastructure
requests  of  the
villagers through
bilateral relations
Recreational and
touristic activity has
started without
ecological planning
studies that prioritize
natural and cultural
resource values.
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DISCUSSION AND RESULT

It is thought that by bringing together all the stakeholders of the region with the achievements
obtained in this study, which is carried out in the Virgin Mary basin, known as the international
tourism corridor, the region will be renewed socio-culturally, especially the local people, and it
will contribute to the economy of the region in parallel with the development of tourism areas
that change and diversify over time. One of the biggest deficiencies of the region is the absence
of a tourism master plan. Therefore, this study partially fills this gap. Within the scope of
tourism diversification, alternative tourism types were determined and studies were carried out
to prove the existence and feasibility of tourism types in the region and other arguments of the
tourism industry in the region and in the region were defined. In addition, it is the first
application example to be brought to the region as a plus value of this study, which is the duty
and responsibility of the Ministry of Tourism and requires legal regulations.

The area where the study is carried out is intensively used by visitors, especially in the summer
months. Therefore, it is necessary to emphasize the use of winter in order to prevent
environmental damage that may occur as a result of visitor-oriented uses and to spread tourism
diversity to 12 months and 4 seasons. For this reason, while planning the trekking and canoeing
routes, paragliding areas and highland tourism center, planning decisions were taken to allow
winter use, taking into account the 2023 tourism strategy.
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Summary

The fact that the majority of traffic accidents are at intersections in our country and in other
countries makes intersection design and geometry important. Junctions that are free from
defects and deficiencies such as driver, pedestrian, road, infrastructure, vehicle, design and
application errors will prevent the occurrence of accidents. The decrease or even disappearance
of the relationship covers not one but many components.

Junctions are the platforms where at least two roads are joint, intersected or built.These are
named differently according to the junction and intersection levels. If this merger and
intersection takes place in the same plane, at-grade (at-grade) intersections, if at different planes
and levels, they are multi-storey, underpassed, bridged. Interchanges with lower overpasses can
be in at least two or more planes.

Junctions can be named according to the number of intersection branches. In this case, they can
be considered as 3-armed, 4-armed or more (5-armed, 6-armed, etc.) branches. Also, according
to the management system of the intersection, it can be differentiated as signalized or non-
signalized intersections.

Triple intersections are important in intersections, both according to the administration system
and intersection planes. The reason for this is that while the number of intersections and
encounters is 32 in a four-leg intersection, it has decreased to 9 in a three-leg intersection. It has
been determined that it is safer (2 floors) than intersections.

Triple intersections differ in themselves as T or Y type. Junction angle is also important in terms
of accidents.

In this study, triple junction models and geometries will be evaluated and the advantages and
disadvantages of different models will be revealed

Keywords: Intersection, triple junction, triple junction model

KAVSAKLAR VE UCLU KAVSAKLAR UZERINE BiR CALISMA
Ozet

Ulkemizde ve diger iilkelerde trafik kazalarmin ¢ogunlugunun kavsaklarda olmasi, kavsak
tasarimi ve geometrisini énemli kilmaktadur. Ister siiriicii, isterse yaya, yol, alt yapi, tasit,
tasarim ve uygulama hatalar1 gibi kusur ve eksikliklerden arman kavsaklar, kazalarin
olusumunu engelleyecektir. Dolayisi ile kavsak, kaza iliskisinin azalmasi, hatta yok olmasi bir
degil, bircok bileseni kapsamaktadir.
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Kavsaklar en az iki yolun birlesimi, kesisimi veya oriilmesi ile olusan alanlardir. Bu birlesme
ve kesisme diizeylerine gore farkli isimlendirilmektedir. Bu birlesme ve kesisme ayni diizlem
icinde gerceklesiyorsa hemzemin (es diizey) kavsaklar, farkli diizlemlerde ve kotlarda ise katli,
alt Uist gecitli, kopriili kavsaklar olarak degerlendirilir. Alt {ist geg¢itli kavsaklar, en az iki veya
daha fazla diizlemde olabilmektedir.

Kavsak kollarinin say1 adedine gorede kavsaklar isimlendirilebilir. Bu durumda 3 kollu, 4 kollu
ve daha fazla (5 kollu, 6 kollu vs.) kollu olarak degerlendirilebilir. Ayrica kavsagin idare
sistemine goOrede sinyalize olarak calisanlar veya sinyalize olmayan kavsaklar olarakta
farklilagabilmektedir.

Uclii kavsaklar gerek idare sistemine gerekse kesisim diizlemlerine gore olsun, kavsaklar
icerisinde dnem arz etmektedir. Bu durumun nedeni tasitlarin dort kollu bir kavsakta kesisme
ve karsilagma sayis1 32 iken , ii¢ kollu kavsakta 9’a inmis olmasindandir.Yapilan ¢aligmalarda
ticlii kavsaklarin, dort kollu kavsaklardan daha gilivenli (2 kat) oldugu tespit edilmistir.

Uclii kavsaklar T veya Y tipi olarak kendi icerisinde farklilik gosterir. Birlesim agis1 kazalar
acisindan da 6nem arz etmektedir.

Bu ¢aligmada ticlii kavsak modelleri ve geometrileri degerlendirilecek olup, farkli modellerin
avantaj ve dezavantajlar1 ortaya konulacaktir. Calismanin sonuncunda ise gerek iilkemizde
gerekse iilkemiz disinda, goremedigimiz, tespit edemedigimiz yeni bir {iglii kavsak modeli
ortaya konulmakta ve bu modelin olumlu, olumsuz 6zellikleri tartisilmaktadir.

Anahtar Kelimeler: Kavsak, iiclii kavsak, ticlii kavsak modeli

32
May 5-7, 2023 / Aksaray, Tiirkiye https://www.asyakongresi.org/



8th INTERNATIONAL ASIAN CONGRESS
ON CONTEMPORARY SCIENCES

APPLICATIONS OF ACOUSTIC EMISSION TECHNIQUE IN THE MECHANICAL
CHARACTERIZATION OF MATERIALS

Ahmet Hiisamettin MUTLU

Aras. Gor., Aksaray Universitesi, Miihendislik Fakiiltesi
ORCID ID: https://orcid.org/0009-0004-3084-1078
Fehmi NAIR

Dog. Dr., Erciyes Universitesi, Miihendislik Fakiiltesi
ORCID ID: https://orcid.org/0000-0003-3519-6771

Abstract

Nowadays, rapidly increasing technological developments make the determination of material
properties very important and necessary. Determining the behavior of materials under various
mechanical loadings provides important key to researchers to develop desired material
properties. Acoustic emission technique is a non-destructive material inspection method used
in engineering fields. This technique is based on the detection of temporary elastic waves
propagating through the material. Materials subjected to different loads will eventually suffer
damage and cause elastic signals to propagate. Acoustic measurement parameters can be
interpreted by detecting these emitted waves by the sensor and converting them into signals. In
this method, which can be used in the mechanical characterization of materials, we can have
information about the desired properties of the materials. Since mechanical properties such as
tensile strength, hardness, fracture resistance, fatigue strength and thermal resistance will differ
in engineering materials, materials produce signals with different acoustic characteristics under
load. With the interpretation of these generated signal characters, it is possible to detect damage
modes, determine material properties, and determine the useful life of materials. Owing to this
technique, when the damage occurred, its location, type, speed and size can be determined. In
this respect, this method is of great importance. In this paper, the basic principles of acoustic
emission technique, how it is applied to which materials and loading conditions, and how the
obtained signals are associated with material behavior are evaluated.

Keywords: Acoustic Emission, Mechanical Characterization, Damage Analysis, Non-
Destructive Testing

MALZEMELERIN MEKANIK KARAKTERIZASYONUNDA AKUSTIK EMISYON
TEKNiGi UYGULAMALARI

Ozet

Giliniimiizde hizla artan teknolojik geligmeler malzeme O6zelliklerinin tespit edilmesini g¢ok
onemli ve gerekli kilmaktadir. Malzemelerin ¢esitli mekanik yiliklemeler altinda davranisinin
belirlenmesi, arzu edilen malzeme 6zelliklerinin gelistirilmesi yoniinde arastirmacilara énemli
ipuclart saglar. Akustik emisyon teknigi miihendislik alanlarinda kullanilan bir tahribatsiz
malzeme muayenesi yontemidir. Bu teknik malzemeden yayilan gegici elastik dalgalarin
algilanmasi esasina dayanmaktadir. Farkli yiiklere maruz kalan malzemeler neticede hasara
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ugrayacak ve elastik sinyallerin yayilmasina neden olacaktir. Yayilan bu dalgalarin sensor
vasitasiyla algilanmasi ve sinyale doniistiiriilmesi ile akustik oOl¢iim parametreleri
yorumlanabilmektedir. Malzemelerin mekanik karakterizasyonunda kullanilabilen bu
yontemde malzemelerin tespit edilmesi istenen Ozellikleri hakkinda bilgi sahibi olabiliriz.
Miihendislik malzemelerinde ¢ekme dayanimi, sertlik, kirilma direnci, yorulma dayanimi ve
1s1l direnci gibi mekanik 6zellikler farklilik gostereceginden dolayr malzemeler yiik altinda
farkl1 akustik karakterli sinyaller iiretirler. Uretilen bu sinyal karakterlerinin yorumlanmas ile
hasar modlarinin tespiti, malzeme Ozelliklerinin belirlenmesi, malzemelerin kullanim
Omiirlerinin tespit edilmesi miimkiindiir. Bu teknik sayesinde hasarin ne zaman olustugu, yeri,
tiirii, hiz1 ve boyutu belirlenebilmektedir. Bu agidan bu yontem biiylik 6nem tagimaktadir. Bu
bildiride, akustik emisyon tekniginin temel prensipleri, hangi malzemelere ve yiikleme
sartlarinda nasil uygulandigr ve elde edilen sinyallerin malzeme davraniglari ile nasil
iliskilendirildigi degerlendirilmistir.

Anahtar Kelimeler: Akustik Emisyon, Mekanik Karakterizasyon, Hasar Analizi, Tahribatsiz
Muayene
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Abstract

Two-stage refrigeration cycles are used in many areas such as special industrial cooling systems,
blood bank laboratory applications, liquefaction of natural gas, where low temperatures are
needed. In this study, the effect of different superheat (SH) values on compressor inlet-outlet
temperatures and electricity consumption in a two-stage refrigeration cycle was experimentally
investigated. In the designed and manufactured experimental setup, two vapor compression
refrigeration cycles are combined with a plate heat exchanger. The plate heat exchanger used
acts as the evaporator for the high temperature cycle (HTC) and the condenser for the low
temperature cycle (LTC). In HTC and LTC cycles, 10 different experiments were conducted
by gradually changing the evaporator SH value from 3 to 12 and results were recorded
accordingly. In order to facilitate usage of variable SH values, electronic expansion valves and
computer aided drivers controlling these valves were used. As a result of the experiments, the
highest electricity consumption was measured for the SH 4-4 experimental setup, while the
lowest electricity consumption was measured for the SH 9-9 experimental setup. Additionally,
it was concluded that the compressor inlet and outlet temperatures show significant differences
for varying SH values.

Keywords: Superheat, Two-Stage Refrigeration Cycle, Electricity Consumption

iKi KADEMELi SOGUTMA CEVRIMINDE FARKLI SUPERHEAT
DEGERLERININ SISTEM PERFORMANSINA ETKIiSi

Ozet

Iki kademeli sogutma cevrimleri 6zel endiistriyel sogutma sistemleri, kan bankasi laboratuvar
uygulamalari, dogal gazin sivilagtirilmasi gibi diisiik sicakliklara ihtiya¢ duyulan bir¢ok alanda
kullanilmaktadir. Bu calismada, iki kademeli sogutma c¢evriminde farkli superheat (SH)
degerlerinin kompresor giris-¢ikis sicakliklarina ve elektrik tliketimine olan etkisi deneysel
olarak incelenmigstir. Tasarlanan ve imal edilen deney diizeneginde iki buhar sikistirmali
sogutma c¢evrimi bir plakali 1s1 degistirici ile birlestirilmektedir. Kullanilan plakali 1s1
degistiricisi yliksek sicaklik ¢evrimi (HTC) i¢in evaporator, diisiik sicaklik ¢evrimi (LTC) i¢in
kondenser gorevi gormektedir. HTC ve LTC ¢evrimlerinde evaporatér SH degeri 3 ve 12
arasinda degistirilerek 10 farkli deneysel uygulama yapilip sonuglar kaydedilmistir. SH
degerlerinin degistirilebilmesi icin elektronik genlesme valfleri ve bu valfleri kontrol edebilen
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bilgisayar destekli siiriiciiler kullanilmistir. Deneysel uygulamalar sonucunda en yiiksek
elektrik tiiketimi SH 4-4 deneyinde, en diisiik elektrik tiikketimi SH 9-9 deneyinde 6l¢iilmiistiir.
Ayrica kompresor giris ve ¢ikis sicaklik degerlerinin SH degerleri ile biiylik farkliliklar
gosterdigi sonucuna varilmistir.

Anahtar kelimeler: Asir1 Kizdirma, iki Kademeli Sogutma Cevrimi, Elektrik Tiiketimi

INTRODUCTION

Two-stage refrigeration cycles are used in many areas such as special industrial cooling
systems, blood bank laboratory applications, liquefaction of natural gas, where low
temperatures are needed.

In low temperature applications, two-stage refrigeration cycles are preferred to prevent the
negative effects caused by the high difference between low and high pressure in single-stage
refrigeration cycles.

Superheat values in cooling systems are an important factor for the efficiency and cooling
capacity of the cycle [1]. S. Khalilzadeh et al., designed a system that uses solar energy to
reduce the power consumption of a cascade cooling system and made their theoretical analysis..
This design; It is based on the principle that the condenser waste heat taken from the cascade
cycle is used in an Organic Rankine cycle with the reinforcement of solar collectors and the
generated electrical energy is reused in the Cascade cycle. The cascade cooling cycle used has
a cooling capacity of 100 kW at -55°C and has an electricity consumption of 3253.44 kWh/day.
However, thanks to the power produced in the Rankine cycle, the electrical energy taken from
the grid will be 567.01 kWh/day. In this way, the electrical energy that the Cascade cooling
cycle will receive from the grid has decreased by 82.57%. As a result of the analysis, the COP
value of the Cascade cycle increased from 4.23 to 5.74. It is predicted that the solar collector
cost will be 20% less than an organic rankine cycle using only solar energy, thanks to the
cascade waste heat. In addition, the overall energy efficiency of the designed system was
calculated as 84.53%, and the total exergy efficiency was calculated as 37.05% [2].

R. Llopis et al. experimentally investigated and analyzed the effects of the internal heat
exchanger used in the low temperature cycle of a cascade refrigeration cycle with a two-stage
heat exchanger. In the experiments, the evaporation temperature ranges from -30 to -40 °C,
while the condensation temperature is between 30 °C and 50 °C.. As a result of the experiments,
the internal heat exchanger reduced the cooling capacity between 1.1 and 2.4%, and the cascade
heat exchanger heat transfer between 4.4% and 5.5%. In addition, it has been observed that it
reduces the heat load of the high temperature circuit by reducing the heat load in the heat
exchanger between 4.4% and 5.2%. COP values; It was observed that while evaporation at -
35°C and condensation temperatures at 40°C increased by 3.7%, it decreased by 0.5% at
evaporation temperatures of -40°C and condensation at 50°C. The maximum COP value was
calculated as 3.7 in the experiments [3].

L.H. P. Massuchetto et al., used in a cascade refrigeration cycle; Thermodynamic performance
comparisons of R744 / R1270, R744 / R717 and R744 / RE170 fluid pairs were made. The
experiments were carried out in a cycle with a cooling capacity of 100 kW. As a result of the
experiments, the R744 / RE170 fluid couple reached the highest COP value with a value of 2.34

[4].
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Z. Sun et al. experimentally compared the thermodynamic analyzes of R41 / R404A and R23 /
R404A refrigerant pairs in a cascade refrigeration cycle. As a result of the experiments, they
observed that the R41 / R404A fluid couple had 4.3% lower energy consumption and the COP
values were 8.7% higher than the R23 / R404A fluid couple. In experiments using R41 / R404A
and R23 / R404A fluid couples, the maximum exergy efficiency was calculated as 44.38% and
42.98%, respectively. In the experiments, it was stated that R41 gas is more efficient than R23,
but its use in pure form would be dangerous due to its high flammability, and it was aimed to
reduce its flammability with mixed gases [5].

P.L. Rupesh et al., in their experimental study; Thermodynamic analyzes of a cascade cycle
using an R134a / R23 fluid couple were carried out. As a result of the experiment, the COPmax
value of the R134a/R23 system was obtained as 0.8. COP values; It was found that it increased
with increase in evaporator temperature and decrease in condenser temperature. As a result of
the experiments, it was stated that the efficiency of the system decreases as the extreme
temperatures are reached and the temperature parameters are not stable [6].

T. Menlik made efficiency-performance experiments by designing and manufacturing a two-
stage cooling system in his study. In the system design, easily available standard cooling
elements are used. It used R404-A refrigerants in the high temperature circuit and R508-B
refrigerants in the low temperature circuit. The brazed plate heat exchanger was chosen for the
cascade heat exchanger, which is considered as the most sensitive element in the system. As a
result of his experiments, the evaporator surface temperature of -88 °C was 2 °C lower than the
designed temperature value and -75 °C ambient temperature in 5 hours. The COP of the system
at these operating temperatures was calculated as 1.05 [7].

In their study, J. Rehman and S. Zubair determined that a two-stage vapor compression system
would be more appropriate in order to eliminate the extreme pressure differences between low
and high pressures of single-stage systems operating at low temperatures. In their study, they
made thermodynamic analyzes of single-stage and two-stage vapor compression refrigeration
cycles operating at identical loads. Then, they made the simulation of the system by making the
refrigeration cycle assumptions. With this simulation based on thermodynamic analysis, they
showed that the COP value of the two-stage refrigeration cycle would be higher than that of the
single-stage refrigeration cycle [8].

E. Uysal, in his experimental work, conducted experiments to determine the appropriate
superheat value to be used in cold storage application. The warehouse temperature set value
was determined as -10 °C and R404-a refrigerant was used. Electronic expansion valve and cold
room control unit were used to control the superheat values in the experimental setup he
designed and manufactured. In his experiments, he measured COP efficiency, compressor
surface temperatures, energy consumption and compressor on-off numbers. As a result, he
stated that the ideal superheat value for compressor life and energy efficiency is 8 °C [9].

The aim of this study is to experimentally examine the effects of superheat values in a cascade
vapor compression cooling system, to obtain the most suitable superheat values and to reach
the optimum system efficiency. In this context, a vapor compression two-stage refrigeration
cycle experimental setup using R407C and R404A fluids was designed and produced. The
effects of different superheat (SH) values on compressor inlet-outlet temperatures, coefficient
of performance (COP) and electricity consumption were investigated experimentally.
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TWO-STAGE (CASCADE) REFRIGERATION CYCLE

Cascade systems used at low temperatures are formed by hybrid operation of two different
refrigeration cycles. Heat transfer between the two cycles is provided by a heat exchanger.
Refrigerants should never mix with each other. Because the thermodynamic properties and
compressors of the refrigerants used in the low temperature circuit and the high temperature
circuit are different [10].

One of the important and critical components of cascade cycles is the heat exchanger. The heat
exchanger acts as an evaporator in the high-temperature cycle, while it condenses in the low-
temperature cycle. In this way, it enables two different systems to work in a hybrid and cascade
manner [7]. Two-stage cascade refrigeration cycle shown as Fig 1.

4 o

[ % ¢ |
.

| CONDENSER {
EXPANSION DEVICE A COMBEESSOR

\ ¢ HEAT EXCHANGER ¢ ‘
EXPANSION DEVICE B COMPRESSOR

‘ EVAPORATOR
4 1
— S —

4.

Figure 1. Two-stage cascade refrigeration cycle.

Superheat

Superheat values; It is very important in terms of system efficiency, compressor life and
determining maximum capacity. It is not desirable to always have high superheat values.
Although the ideal superheat values differ from each other according to the cycle used, they
vary between 3 °C and 15 °C [11]. The degree of superheat is controlled by the flow of
refrigerant passing through the evaporator. Here the expansion device is of great importance.
Themostatic Expansion Valve (TEV), Automatic Expansion Valve or Electronic Expansion
Valve (EEV) are used to control the refrigerant passing through the evaporator. Active
superheat control cannot be provided in expansion devices such as capillary pipes that cannot
be adjusted [12]. Electronic Expansion Valves, on the other hand, are considered to be the
expansion elements that give the most correct reaction. Although there are different types of
valves, the basic working principles are the same. A temperature sensor and a pressure sensor
are located at the evaporator outlet. The degree of superheat is instantly detected by the
temperature difference corresponding to the measured temperature and the pressure value. This
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way, faster and more accurate measurements are taken. Superheat control is done by
automatically adjusting the expansion valve opening. Thanks to electronic expansion valves,
changes in superheat values can also be made [13]. In the experimental study, electronic
expansion valves and computer aided drivers that can control these valves were used to change
the SH values.

MATERIAL METHOD
Experimental setup

Before the experimental setup was designed, theoretical analyzes of the experimental setup
were made. The “Coolpack” program was used for these analyses. For the analysis, “Collpack
1.49” version, which has cascade cycle analysis feature, was used. The input parameters used
in the program are given in Table 1.

Table 1. Inputs entered into the Coolpack program for calculations.

Parameters Values
Evaporator Cooling Load 1,0 kW
WLTC,R404a 09426 kW
R404a Evaporator Temp. -50 °C
R404a Condensation Temp. 15 °C
LTC Compressor isentropic efficiency 0,7
R407C Evaporator Temp. 5°C
R407C Condensation Temp. 45 °C
HTC Compressor isentropic efficiency 0,7

In Figure 2, the cycle diagram of the experimental setup is given, and in Figure 3, the view of
the manufactured experimental setup is given.
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Figure 2. Experimental two-stage refrigeration setup.
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Figure 3. View of experimental setup

Cascade cycle thermodynamic calculations

The equations used in the thermodynamic analysis of the system are given below;

Compressor capacities;

Wircraosa = Mraosa X (h2 — hq) (1)
Whrc,rao7¢ = Mraoze X (he = hs) (2)
hs = hy )
h, = hg 4)

Condenser capacity calculation;
Qn,ra0sa = Mpaoaa X (hz — hy) (5)
Qu,ra07¢ = Mprao7c X (h7 — he) (6)
Evaporator capacity calculation;

QLRr404a = Mgaoaq X (hy — hy) (7

QLr407¢c = Mpao7c X (hg — hs) (®)
Coefficient of performance calculation;
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COPLTC — QL,R4-04a (9)
Wnet,R404a

COP, = —QLuR207C_ (10)
HTC Wnet,R4-07c

Heat exchanger calculation;

QL,R407c = QH,R404a (1T)

Mgrao7c X (hg — hs) = Mgagaq X (hs — hy) (12)

The coefficient of the cascade system; [14]

COP = QLR4a04a  __ MR404aX(ha—hy) (13)

Wirc+Whare  MRaosaX(hz—h1)+Mpag7cX(he—hs)

EXPERIMENTAL DATAS AND RESULTS

In HTC and LTC cycles, 10 different experiments were conducted by gradually changing the
evaporator SH value from 3 to 12 and results were recorded accordingly. In order to facilitate
usage of variable SH values, electronic expansion valves and computer aided drivers controlling
these valves were used.

In each experiment, 15 pieces of 500cc plastic water bottles were used to create a heat load..
Fig. 4. and Fig. 5. of cold room space and compressor outlet temperature values were created.
The energy consumption of the cycle equipments in the experimental setup was provided from
a single point and the energy consumption was measured with a digital electricity meter.
Electrical energy consumption values in Fig. 6. and COP charts were created in Fig. 7.
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Figure 4 Temperature/Time figure according to the superheat set values in the cooling room.

In the 120-minute test results, it was observed that the lowest temperature value was reached at
-29.03 °C in the SH 4-4 test. Temperature values in SH 5-5, SH 6-6, SH 7-7 and SH 8-8
experiments; It is seen that there are close values between -25.06 °C and -25.83 °C. The second
lowest temperature value was reached in the SH 9-9 experiment (-27.26 °C), the third lowest
temperature value was reached in the SH 3-3 experiment (-27.07 °C). In SH 10-10, SH 11-11
and SH 12-12 experiments, the room temperature values reached after 120 minutes are
respectively; -22.75 °C, -18.24 °C, -19.46 °C was higher with a palpable difference.
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Compressor Outlet Temperature (LTC)
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Figure 5. Compressor outlet temperature change figure over time in LTC.
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Figure 6. 120 minutes of electrical energy consumption data (kW).

In the data obtained, at the end of the experiment, the highest energy consumption was in the
SH 4-4 experiment (1,943 kW), while the lowest energy consumption was measured in the SH
9-9 experiment (1,675 kW) with a 13.8% lower consumption Fig.6.
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Figure 7. Cascade COP according to experiments.

As aresult of the data and calculations obtained from the experiments, the highest cascade COP
value was reached with a value of 1.31 in the SH 9-9 experiment, while the lowest COP value
was reached with a value of 1.08 in the SH 4-4 experiment.

Although the Sh 4-4 experiment is also the value where the lowest cold room temperatures are
reached, it is seen that the other experiments are not parallel with the room temperatures. The
SH 9-9 experiment, on the other hand, has come to the forefront in terms of efficiency both by
reaching the temperature of -27 °C and having the highest COP value.

CONCLUSIONS AND SUGGESTIONS

In the test results, the lowest room temperature was reached at -29.03 °C in the SH 4-4 test. In
other test results, from low temperature to high temperature, respectively; SH 9-9 -27.26 °C,
SH 3-3 -27.07 °C, SH 7-7 -25.83 °C, SH 6-6 -25.06 °C, SH 5-5 -25 °C, SH 10-10 -22.75 °C,
SH 12-12 -19.46 °C, SH 11-11 -18.24 °C have been reached.

While the highest energy consumption was 1,943 kW in the SH 4-4 experiment, the lowest
energy consumption was 1,675 kW in the SH 9-9 experiment with 13.8% lower consumption.
According to these results, it is seen that superheat values play a serious role in energy
consumption.

The highest COP value was calculated as 1.31 in the SH 9-9 experiment, and the lowest value
as 1.08 in the SH 4-4 experiment.

It has been seen that the SH 9-9 experiment and the 9 °C superheat value provide more ideal
data, considering the energy consumption, room temperature, compressor outlet temperature
and COP values.
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Determining the ideal superheat degrees separately for each cycle in the two-stage refrigeration
cycle with the help of an automation system can further increase the operating performance of
the system
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Abstract

Time series are efficiently represented by graphs with smart conversion strategies based on time
or amplitude-based neighboring footprints. By the way, a representation of lower
dimensionality that preserves the main features or patterns of the series is provided. These
representations can further be processed with learning models such as graph neural networks
those are specialized for exploring connectivity patterns.

Codeword-based representations are previously suggested for representing time-series in an
unstructured manner. This study proposes a codeword-based conversion after quantizing the
amplitude of the series into a prespecified number of levels (L). In this context, each value of
the series, corresponding to one of the L prespecified levels, are concatenated with the following
N-1 data points to form a codeword consisting of N “letters”. Resulting codewords are further
restructured into a graph representation based on their neighborship with other codewords
within a closeness parameter of C in time domain. To reduce the dimension of this sparse graph
representation featuring an adjacency matrix of size LN squared, reduced set of available
codewords are fixed after searching the whole series. As a result, a codeword-based graph
representation with a reasonably lower dimension is generated with the availability to be used
as an input to the graph neural networks.

Keywords: Time series analysis, signal processing, graph representations, complex networks,
graph neural networks.

INTRODUCTION

Time series analysis and classification is a crucial task for many real-world data varying from
medical recordings (Houssein, Kilany, & Hassanien, 2017), financial series (Chao, Zhipeng, &
Yuanjie, 2019), sound waves (Aksu & Tiirker, 2022; Tiirker & Aksu, 2022), cybersecurity
(MontazeriShatoori, Davidson, Kaur, & Lashkari, 2020), to industrial sensor data (Pasos Ruiz,
Flynn, Large, Middlehurst, & Bagnall, 2020).

By the aid of recent advances in artificial intelligence, success in time series classification has
significantly increased. However, relatively few studies have employed Deep Neural Networks
(DNNs) for time series classification (TSC) task (Fawaz, Forestier, Weber, Idoumghar, &
Muller, 2019). This may be a result of the data format as a sequence of values, which is not the
ideal case for deep architectures dedicated for image classifying and expecting image-like input
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with comparable dimensions. Among the deep architectures, attention-based Long-Short Term
Memory networks (LSTMs) (Khan, Wang, Riaz, Elfatyany, & Karim, 2021) and Recurrent
Neural Networks (RNNs) (Du, Gu, Zhang, & Huang, 2018) and Deep Neural Networks (DNNs)
(Fawaz et al., 2019) are successful representers competing with the successful machine learning
frameworks.

Studies employing traditional TSC methods are still considered as strong baselines such as
nearest neighbor (NN) classifier coupled with a distance function (Lines & Bagnall, 2015), also
empowered by Dynamic Time Warping (DTW) distance when combined with a NN classifier
(Bagnall, Lines, Bostrom, Large, & Keogh, 2017), and several machine learning approaches
and their combinations (Fawaz et al., 2019). Recent contributions rather focus on developing
ensembling methods outperforming the recent machine learning based TSC models. These
concurrent studies have a common property that they use a data transformation procedure
mapping the original time series data into a new feature space.

This study proposes a data transformation method from time series into a graph-formatted
feature space, with a two-phase approach. The normalized series is first converted into
quantized levels of amplitudes (i.e., hexadecimal letters), concatenated to form words with a
fixed number of letters. These tokens are named as codewords, a name inspired from the similar
phenomenon from telecommunication domain. Then these codewords are processed to form a
graph based on their neighborhood in time domain, with a tunable closeness parameter to
establish a connection. The resulting form is an adjacency matrix which can be input to deep
architectures ideally fed with images. Therefore, a new representation more compatible with
most successful transfer models is achieved.

DATA AND METHOD
Applicable Data

The proposed method is applicable to any type of data in a time series format. Therefore, a
variety of recordings from industrial signal sequences to medical signals may be used as the
signal input for the proposed strategy.

The signal as a whole can be converted into a single graph basically. Moreover, partitions from
the original signal after a window function applied with a fixed length and overlap can be
converted into separate codeword graphs, resulting in a series of graphs. This type of graph
representations can be evaluated as a multilayer graph, each layer characterizing the fluctuation
patterns of the corresponding time window.

Preprocessing

The original time series data should be preprocessed to be ready for the conversion strategy.
Two crucial steps of preprocessing are recommended:

1. Normalization: A min-max normalization should be applied to the original signal to
achieve an amplitude scale in a range of 0 to 1.
il. Quantization: The normalized signal should be quantized into a prespecified number

of levels, L. This parameter should better be fixed as a power of 2, to provide a better
representation such as hexadecimals. Illustrations available in this paper represent
signal levels as hexadecimals, also forming the recommended scheme for the
proposed method.
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Methodology

After the preprocessing step, the signal is available as a sequence of letters, quantized into L
levels. In case of L=16, hexadecimal letters are the tokens of the signal. The following steps of
the conversion strategy are as follows:

1. N consequent letters are combined to form a codeword, as demonstrated for N=4 in
Fig. 1. These codewords can also be assumed as shapelets or graphlets since each of
them express a signal form consisting of N consequent signal levels.

ii. An adjacency matrix is initialized with dimensions of LN squared; values set to 0.
Rows and columns of this matrix represent codewords those are previously
generated.

iii. According to the neighborhood patterns of the codewords through the signal, an
edge formation procedure is run over the adjacency matrix so that the codewords
within a time-neighborhood of C are connected to each other. These connections are
established by incrementing the corresponding cell of the matrix pairing the
neighboring codewords by 1.

iv. Once the connection procedure is completed, an adjacency matrix is generated as
illustrated in Fig. 2.

Amplitude
Quantized to L levels

QUANTIZED SIGNAL CONVERTED INTO SERIES OF LETTERS

D-E-8-1-2-9-D-A-5-4-8-9-8-8-9-8-5-4-8-D-C-5-0-6-E-F-.....

LETTERS ARE CONCATENATED TO FORM CODEWORDS

Fig. 1. Conversion of time series to codewords.

The adjacency matrix generated is expected to be a very sparse representation of the series due
to the nature of the strategy, featuring a size of size LN squared. This is a huge size to cope with,
even for high processing capabilities, in case it is used as input to deep learning architectures.
Therefore, a reduction strategy should be employed to further compress it in size.
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DE81-29DA-5489-8898-548D-C506-EF3A-20BC-39DF-FB2..

n-degree neighborhood of codewords are encoded into an
adjacency matrix of graph representation

v

FFFE
FFFF

r 0000
0001
0002

0000
0001
0002

FFFE
FFFF

Fig. 2. Conversion of codeword sequence into a graph representation.

Reduction strategy for the adjacency matrice is highly dependent to the handled task. For
example, if a classification task is to be performed, and each signal is available as labeled
instances, adjacency matrices of equal size (LNXLN) should be initially generated for each signal
recording. Then, features (or rows/columns) irrelevant to the classification procedure should be
eliminated to reduce the matrix dimensions. In this regard, statistical approaches such as chi-
square may be employed to fix the least efficient features and remove them globally from all
matrices generated from the corresponding signals. Another straightforward strategy may be
fixing the features those are completely zeros in rows and columns and removing them globally
from each matrix. Since a very limited number of cells of the full-size adjacency matrix is
expected to be set to nonzero values, the size should be radically reduced after these strategies.

CONCLUSION

This study proposes a graph representation strategy applicable to time series, where nodes of
the graph are codewords of fixed length. The outcomes of this strategy can be summarized as
follows:

e A compact representation of time series is provided in a square matrix format, that is
available as an input to common deep learning architectures such as CNN or dedicated
deep learning models such as Graph Neural Networks.

e The strategy can be extended to time windows, resulting in a multilayer structure in case
a representation of higher resolution is needed. In this case, each layer can be processed
in separate blocks of deep architectures whose outputs may be concatenated before the
fully connected layer.

e In case the method is applied to fixed-length time windows, attention-based recognition
of patterns for each time frame is applicable.
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e Several neighboring strategies may be applied to the codewords other than the proposed
closeness measure in time domain. Therefore, variations such as visibility graph
induction is also applicable.

e Since the model output can vary according to the starting time point of the input signal,
augmentation strategies based on time-shifting is also applicable, leading duals of the
same signal as augmented graph representations.
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Abstract

Graphene, which has been revealed as a two-dimensional material, has drawn notable attention
in distinct application areas from health to electronics in recent years. In addition to its very
good physical and chemical properties due to its structure, its electrical, optical and thermal
properties are also at a high level. The carrier electrons, which conduct electric current in
graphene, have an ultra-relativistic speed due to the high carrier concentration and mobility.
This indicates that, it can conduct the electric current faster than other materials. With this
unique feature, graphene will contribute to the fabrication of faster and high-performance
electronic instruments.

Graphene can be prepared by exfoliation and growth approaches which both have different
production methods such as Adhesive Tape, Liquid phase exfoliation, Epitaxial Growth and
Chemical Vapor Deposition (CVD). Thanks to its certain surface area, hydrogen storage,
batteries, and a variety of electronic equipments (sensors, transistors etc.) can be listed as the
fields of usage of graphene. It is certain that graphene will have a very important place in
electronic technology as it can be produced on a large scale with the development of production
methods. In this study, it is aimed to give information about the graphene usage impact on the
characteristics of metal-semiconductor structures, which have an important place in electronic
technology. In addition, an overview in the related subject has been given via the statistical
distributions of the publications in the Web of Science (WOS) database.

Keywords: Graphene, Metal-Semiconductor Structures, Interlayer, Dopant, Statistical
Distribution, Data Analysis.

INTRODUCTION

Graphene, which was discovered by A. Geim and K. S. Novoselov in 2004 as a two-
dimensional (2D) material, has aroused attention in technological applications from health to
electronics over the last decades with its outstanding properties [1,2]. One of the first graphene
studies was made by P.R. Wallace in 1946 with the name of single-layer structure. By
examining the energy band structure of graphene, Wallace aimed to reveal the electronic
properties of three-dimensional graphite [3]. Graphene, which has a one-atom-thick carbon
allotrope structure, is formed by hexagonally arranged carbon atoms in a single plane. The most
known allotropes of carbon in the 1s?2s?2p? sequence are diamond, which is sp® hybridization
of carbon, and graphite, which is sp? hybridization [4].
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Although it is the basis of different carbon allotropes, the reason why graphene could not be
isolated and emerged until the 2000s was the thought that a 2D material could not be stable by
reaching its lowest energy level exponentially. However, Geim and Novoselov put an end to
this idea by producing the first 2D material, graphene [5].

The superior electrical, optical and thermal properties of graphene are due to its extraordinary
physical and chemical features [6]. On the strength of its high charge carrier mobility with
200,000 cm2 V-1 s-1, the speed of electrons is about 100 times faster when compared to silicon.
The movement of carrier electrons, which conduct electric current in graphene, which has a
higher carrier concentrations and mobility, at speeds close to the speed of light, shows that it
conducts electric current faster than other materials. With this feature, graphene will contribute
to the fabrication of rapid and higher performance devices [7].

Graphene, which has a high thermal conductivity (~5,000 W m'K™!), is a very thin (0.142 nm)
material, with a fracture strength of 125 GPa that is 30 times higher than that of steel, thanks to
its strong carbon bonds. Thanks to its easy form and flexibility, it can be coated on material
surfaces. In addition to these properties, graphene, which is the material with the highest known
Young's modulus (~1 TPa), is a material that can cause very important developments and
changes in the future, due to its special surface value of 2.630 m? g ! and its abnormal quantum
hall effect that displays a transport phenomena [8,9].

Graphene was first obtained by repeatedly gluing and lifting an ordinary adhesive tape on
graphite and thus sliding a single graphene layer over graphite. This method is called the layer
separation method [5]. Micrometer-sized graphene particles can be synthesized by layer
separation method, which is still used as a more popular method. However, in this method, the
graphene structure can be partially contaminated due to the adhesive content. Since it is difficult
to produce mass graphene in desired sizes with this method, different production techniques are
needed [10]. One of them, epitaxial growth technique, can be explained by growing graphene
on a substrate such as metal, ceramic or glass [11]. Graphitization of single crystal silicon-
carbide (SiC) and its growth on metal substrates can be explained by this method [12]. In this
method, as a result of heating SiC at high temperatures, the evaporation of silicon atoms and
carbon atoms form graphene among themselves as small particles [8].

Chemical vapor deposition method, also known as CVD technique, is frequently used in
graphene production. Monolayer graphite or graphene can usually be grown on metals such as
copper (Cu), ruthenium (Ru), iridium (Ir), and nickel (Ni) by the CVD technique. Cu, which is
easily eroded, cheap and has a physical level of graphene interaction, is the most preferred
substrate in the CVD method. Chemical decomposition method is the process of separating the
layers of graphene by oxidation by adding some chemicals to the graphite layers [13].

A study that will lead to the widespread use of graphene in battery technology is on the
production of graphene-based ultracapacitors. In this study, ultracapacitors with strong
electricity storage properties were produced based on graphene and as a result, twice the
capacity of a normal ultracapacitor was achieved [14]. Thanks to its specific surface area,
hydrogen storage, polymer-based nanocomposite, battery technology, gas sensors, and various
electronic devices are among the areas of usage for graphene. The prediction made as a result
of a theoretical research is that the structure formed by lithium atoms adhering to graphene can
store hydrogen at around 12% of its weight [15]. With the development of the production
methods of graphene, it is expected to replace silicon, which is one of the cornerstones of
electronic technology, by taking advantage of its superior electrical properties and large scale
production. Technological developments show that graphene will appear in many fields such
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as electricity-electronics, solar cells, telecommunications, biochemistry and medicine in the
future. It is expected to contribute to the production of lighter vehicles in the field of
transportation and the production of high quality dental implants in the field of health by using
it together with composite materials, thanks to its thin structure and robustness [16,17].

Graphene has been used in many studies both as an interfacial layer and generally for the
purpose of doping organic/polymer interfacial layers in MS structures. In a study comparing
MS structures with and without interlayers of graphene, it was stated that the graphene
interlayer insertion led to suppression of barrier inhomogeneity at Schottky interface and, the
native defects on the semiconductor surface caused were reduced related with the interlayer
presence [18]. In another study, the electrical transport properties of Au/graphene/n-type silicon
Schottky diodes prepared with unannealed and annealed graphene layers at different
temperatures were investigated. It was noted that, as a result of graphene transfer onto the n-Si
substrate after a simple annealing at 500 °C, it significantly decreased the electrical degradation
by reducing the the interfacial molecules density [19]. In a study in which graphene was used
as a dopant of the organic interlayer, graphene and zinc doped polymer interlayered MS
structures were compared considering the parameters such as saturation current, ideality factor,
barrier height and series resistance. As a result of this comparison, it was emphasized that Gr-
doped structure came into prominence with the lower series resistance and barrier height [20].

In this study, it is aimed to familiarize the graphene material, which is rapidly becoming
widespread in electronic technology, by making use of the literature, its structure, properties,
production methods and application areas. Additionally, in the light of this purpose, it is aimed
to investigate the use of graphene in metal semiconductor structures and the graphene usage in
the creation of MS structures were statistically analysed on the basis of the number of
publications in Web of Science database.

METHODOLOGY

Data collection for the usage of graphene in MS structures was completed by filtering the data
directly from the Web of Science (WOS) database. The statistical distributions of the
publications related to the graphene material usage in MS structures were acquired from the
WOS database. Then, the data were transferred to Excel and the analysis results were presented
in figures.

In order to avoid any data that may be overlooked, all possible alternatives of word strings that
can express the use of MS structures in publications are entered into the system by using "OR"
among them. Then, as seen below, the search in the WOS database was completed by using the
conjunction "AND" between the word "graphene" and all these alternative word strings.

((“Graphene”)) AND (("Metal Semiconductor") OR ("MS Structure”) OR ("MS Schottky") OR
("MS Schottky Diode") OR ("MS type Schottky Diode") OR ("MS type SD") OR ("MS SD") OR
("MS SDs") OR ("MS type SDs") OR ("MS SBD") OR ("MS SBDs") OR ("MS contact") OR
("MS Schottky diode") OR ("MS Schottky Barrier Diode") OR ("MS type SBDs") OR ("MS
SBDs") OR ("MS Schottky Contact”) OR ("Schottky") OR ("Schottky Barrier Diode") OR
("SBDs") OR ("Schottky Diode") OR ("Schottky Junction Diode") OR ("Schottky Junction") OR
("Schottky Diode Structure") OR ("Schottky Contact"))

A symbolic representation of the data analysis on graphene usage at Schottky structures in the
WOS database is given in Fig. 1.
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Fig.1. The symbolic representation of the data analysis on graphene usage at Schottky
structures in the WOS database
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RESULT AND DISCUSSION

Graphene is the structure when a sheet of graphite is peeled off and formed into a single layer
only one carbon atom thick. It has been subjected to many studies, thanks to its two-dimensional
(2D) structure, adjustable band gap, mechanical flexibility, high carrier mobility and
mechanical strength [21-23]. Moreover, having distinct fabrication techniques such as epitaxial
growth, chemical vapor deposition (CVD), solution processing, it is frequently utilized in
electronic and optoelectronic applications [24-26]. These applications can be listed as, sensors,
solar cells (SCs), organic light emitting diodes (OLEDs), photodetectors, and MS structures or
Schottky diodes [23,27,28]. It has been reported that graphene positively affects the quality and
performances of the MS structures when it used as an interlayer or a doping material in MS
structures.

The distribution of the number of publications on graphene used MS structures by research
areas is given in Fig. 2. 3254 publications on MS structures were searched in the WOS database.
In addition, it is observed that the leading categories with 1758 and 1696 publications are
Materials Science and Physics, respectively. Optics and Energy Fuels are among the
noteworthy research areas with 166 and 130 publications, respectively.
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Fig.2. The distribution of the number of publications by research areas

The number of publications on graphene used MS Structures by years is presented in Fig. 3. As
seen from the Figure the number of publications increase every year, and this increase is
expected to continue in the following years. It has been observed that the number of publications
in this field has reached the highest level in 2019. In addition, the numbers given for 2023 cover
only the first 4 months of 2023. For this reason, the number of publications seems less compared
to previous years, and it is thought that it can catch up or even exceed these numbers when we
compare them to one year.
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Fig.3. The number of publications by years.
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It has been observed that the most publications in this field were made in China with a clear
margin. USA is in second; South Korea is in third and India is in fourth place, respectively.
This situation can be explained by the fact that the research opportunities are high in these
countries with advanced technology, and it can also be explained by the high number of
researchers depending on the population density when countries such as China and India are
taken into account.

COUNTRIES

Taiwan WG
Turkey 122
Italy 1y
Japan 129
Iran “EEI6®)
Germany 7Y
India |SENE48LD
South Korea |[~ENE356EED
USA i 1480 ']

China ! 11437 ']

COUNTRIES

0 200 400 600 800 1000 1200 1400 1600
NUMBER OF PUBLICATIONS

Fig.4. The number of publications by countries.

The most important reason for the high number of publications on the related countries is du to
the fact that, countries provide funds for publications and the number of funding institutions in
these countries. In Fig. 5, it is observed that many publications have been made in this field,
especially in China, due to the having several funding agencies. In addition, it is seen that
publications are also made through the funding agency in Korea. This is one of the important
reasons why both China and Korea are the top ranking countries in the number of publications
on graphene used MS structures.
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Turkiye has gained a remarkable place among these countries with 122 publications in Turkey.
It is among the top 10 countries in terms of the number of publications conducted in this field.
As presented in Fig. 6, the increment in the number of publications made in Turkey in recent
years is an indication that the studies in this field will be increased in the coming years.
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Fig.5. The number of publications in Turkiye by years.

The distribution of document types and WOS index of publications scanned in the WOS
database on graphene material used with MS structures is presented in Fig. 6. As clearly seen
from the Fig. 7, almost 90% of the studies have been published as articles which are indexed as
SCI-Expanded.
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CONCLUSION

In this study, the statistical distribution of MS structures mentioned in publications in the WOS
database according to the use of graphene material is given. Here, it is aimed to reveal the usage
of graphene in MS structures by giving information on the contribution of graphene usage in
specifically MS contacts and generally in electronic techology and interpreting the statistical
numbers extracted from WOS Database. Graphene is a versatile material that can be used in a
wide variety of applications thanks to its extraordinary properties and easy and economical
production methods. The number of publications on graphene has increased every year, and
this increase is expected to continue in the coming years. It has been observed that the most
publications on the use of Graphene in MS structures were made in China, by a clear margin.
This situation can be explained by the large number of study groups in proportion to the
population density, the large number of research opportunities and the encouragement and
support of publications in this field by funding institutions. Turkiye is among the top 10
countries in terms of the number of publications conducted in this field. The increase in the
number of publications made in Turkey in recent years is an indication that the studies in this
field will be increased in the coming years. Consequently, graphene material, which is
frequently used in electronic technology, is an important material that is also used in MS
technology. It considerably contributes to the performance, reliability and quality of MS
contacts. In addition, it continues to direct the technology of the future with its superior features.
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Abstract

Recent technological advances in machine tools and cutting tool materials enable direct
machining of hardened materials. With the hard turning method, workpieces can be produced
in the desired size and surface quality without the requirement another manufacturing methods,
with low energy and investment costs, and without polluting the environment. In this
experimental study, the effects of machining parameters on cutting forces and surface
roughness were investigated in grooving of hardened 100Cr6 (58 HRC) bearing steel with
coated and uncoated ceramic grooving tools. Grooving experiments were performed at four
different cutting speeds (40, 60, 80 and 100 m/min) and two different feed rates (0.01 and 0.02
mm/rev) and two different depths of cut (0.2 and 0.4 mm) were made under dry machining
conditions. The cutting forces generated in the grooving process were measured using a
piezoelectric based KISTLER 9257B type dynamometer. According to the experimental
results, with the increased of cutting speed, the cutting forces decreased in machining with both
cutting tool materials. An increase in cutting forces was observed in machining with coated
cutting tool and with increasing depth of cut. It was observed that the surface roughness
increased with the increase of feed rate.

Keywords: Grooving, Hard turning, Cutting force, Surface roughness, ceramic cutting tools

SERTLESTIRILMIS 100Cr6 CELiGININ SERAMIK KANAL ACMA TAKIMLARI
ILE iISLENEBILIRLiGININ ARASTIRILMASI

Ozet

Gliniimiizdeki takim tezgahlar1 ve kesici takim malzemelerindeki teknolojik gelismeler
sertlestirilmis malzemelerin dogrudan islenmesini saglanmaktadir. Sert tornalama yontemi ile
diger imalat yontemlerine gerek kalmadan diisiik enerji ve yatirnm maliyetleri ile ¢evreyi
kirletmeden is parcalar1 istenilen 6l¢ii ve ylizey kalitesinde iiretilebilmektedir. Bu deneysel
caligmada sertlestirilmis 100Cr6 (58 HRC) rulman ¢eliginin kaplamali ve kaplamasiz seramik
kanal agma takimlartyla kanal agilmasinda isleme parametrelerinin kesme kuvvetleri ve igleme
sonrasi olusan ylizey piirlizliiliigii izerindeki etkileri incelenmistir. Kanal agma deneyleri dort
farkli kesme hiz1 (40, 60, 80 ve 100 m/dk) ve iki farkli ilerleme miktar1 (0,01 ve 0,02 mm/dev)
ve iki farkli kesme derinliginde (0,2 ve 0,4 mm) kuru isleme sartlarinda yapilmistir. Kanal agma
isleminde olusan kesme kuvvetleri piezoelektrik esasli KISTLER 9257B tipi dinamometre
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kullanilarak dl¢iilmiistiir. Deneysel sonuglara gore kesme hizinin artmas ile her iki kesici takim
malzemesi ile islemede kesme kuvvetleri azalmigtir. Kaplamali kesici takimla islemede ve
kesme derinliginin artmasiyla kesme kuvvetlerinde artis goriilmiistiir. ilerleme miktarinin
artmasiyla yiizey piiriizliiliiglintin arttig1 gorilmistiir.

Anahtar Kelimeler: Kanal agma, sert tornalama, kesme kuvveti, ylizey piiriizliliigii seramik
kesici takim

GIRIS

Imalat sektoriinde son zamanlarda teknolojik gelismeler yasanmakta olup talasli imalat siireci,
imalat sanayi alaninda hayati bir rol oynamaktadir. Geleneksel metal kesme teknikleri ile
onceden tasarlanmig is parcalarini istenilen Ol¢li ve geometriye getirebilmek i¢in tornalama,
delme, frezeleme, taslama gibi prosesler uygulanmaktadir. Otomotiv, ugak ve savunma gibi
modern imalat endiistrilerinde kullanilan sertlestirilmis malzemeler geleneksel metal kesme
teknikleri kullanarak islerken zayif islenebilirlik, asir1 takim asinmasi, yiliksek kesme
kuvvetleri, yiiksek sicaklik artiglari, zayif ylizey pirtizliligi vb. gibi ¢ok sayida zorlukla
karsilasilmaktadir. Kesilmesi zor malzemeler son 6l¢ii ve geometrilerine genellikle taglama
islemleri ile getirilmektedir. Takim tezgahlar1 ve kesici takim teknolojisindeki gelismelerle
yliksek hassasiyet ve yiizey kalitesine sahip sertlestirilmis malzemeler sert tornalama yontemi
ile islenebilmekte ve taslama islemlerine alternatif bir iiretim yontemi haline gelmistir [1-3].

Sert tornalama, sertlikleri 45- 68 HRC olan kesilmesi zor malzemelerin, kaplamali veya
kaplamasiz karbiir u¢lar, CBN, PCBN ve seramik kesici uglarla iglenmesidir. Sert tornalama,
taglama islemleriyle karsilastirildiginda, yiiksek talas kaldirma orani, daha fazla esneklik, daha
diistik enerji tiikketimi ve tliretim maliyetleri, daha kisa dongii siiresi, gelistirilmis genel {iriin
kalitesi ve daha diisiik ¢evresel etki gibi bazi avantajlara sahiptir. Kiibik bor nitriir (CBN) ve
seramikler, yiliksek sertlikleri, yiiksek asinma direnci ve yiiksek sicakliklardaki kimyasal
stabiliteleri nedeniyle genellikle sert tornalama islemlerinde kullanilir. Sert islemede, krater
asinmasi, ¢entik asinmasi, yanak asinmasi, burun asinmasi, BUE, ufalanma ve katastrofik
kirilma baslica asinma mekanizmalar1 olarak kabul edilir. Kesme bolgesinde olusan yiiksek
miktarda 1s1 nedeniyle yan yiizey asimnmasi ve krater asinmasinin artmasina neden olur ve
yiiksek kesme hizi, ilerleme ve talas derinligi ile takim ucunun plastik deformasyonu
gerceklesir ve bu da yiizey kalitesinin, boyutlarin diismesine neden olur. Bu zorluklar1 en aza
indirmek ve yiizey kalitesini iyilestirmek ve iiretim maliyetini azaltmak i¢in bir¢ok aragtirmaci,
gelistirilmis sertlik, yliksek mekanik mukavemet, kirilma toklugu, termal sok direnci, asinma
direnci, yapigma direnci ile yeni kesici takim malzemelerinin gelistirilmesine ¢alismaktadir [4-
7]

Sert tornalamada olusan kesme kuvvetleri ve yiizey pirizliligi, secilen kesme
parametrelerinden biiylik ol¢lide etkilenir. Sert tornalamanin basarili bir sekilde uygulanmasi
icin uygun kesme parametrelerinin se¢ilmesi gerekmektedir. Kesme kuvvetlerinin incelenmesi,
tornalama operasyonlarinda kritik 6neme sahiptir ¢iinkii kesme kuvvetleri, yiizey biitiinligii,
takim asinmasi, takim kirilmasi, kesme sicaklifi ve zorlamali titresimler vb. gibi kesme
performansiyla giiclii bir sekilde iliskilidir. Isleme maliyeti biiyiik 6lciide malzeme kaldirma
hizina baglhdir ve kesme hiz1 ve/veya ilerleme hizi artirilarak maliyetler azaltilabilir. Talagh
imalatta bir diger onemli cikt1 ise ylizey piirtzliligidir. Yizey pirizliligl, bir yilizey
dokusunun diizensizliklerini gosterir, liretilen pargalarin mekanik performansini ve iiretim
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maliyetlerini etkiler. Islenmis yiizey &zellikleri, siirtiinme ve korozyon direnci, yaglayiciy
tutma kolaylig1, elektriksel ve termal iletkenlikler, yorulma dayanimi ve islenmis bilesenlerin
tribolojik ozellikleri gibi fonksiyonel performansin belirlenmesinde Onemlidir. Yiizey
puirtizlilligi, kesici takim geometrisi, kesme hizi, ilerleme hizi, ig parcasinin mikro yapisi ve

......

Kurt ve Bakir, farkli isleme parametrelerinde ve ii¢ farkli kesici u¢ genisliginde AISI 1050
celigine tornada dis kanal agmada sirasinda olusan kesme kuvvetlerini deneysel olarak
incelemislerdir. Kanal agmada pasif kuvvetlerin esas kesme kuvvetlerinden daha biiyiik oldugu
ve kesme kuvvetlerinin biiyilikliiglinde ilerleme miktarinin kesme hizina gore daha belirleyici
oldugunu belirtmislerdir [13]. Obikawa ve ark. karbon ¢eligine P35 kalitesinde kaplamasiz ve
TiC/TiCN/TiN kaplamali takimlarla MQL, kuru ve 1slak kosullar altinda yiiksek hizda kanal
acma islemi gerceklestirmislerdir. P35 kaplamali takimla yiiksek hizli kanal agmada, MQL ile
islemenin hem kdse hem de kenar aginmalarinin azaltilmasina katki sagladigini belirtmislerdir
[14]. Bhveark. [15] kuru ortamda Al,O3/TiC karma seramik takim ile AISI D3 ¢eligi (62HRC)
iizerinde sert tornalama islemi gerceklestirmis ve takim aginmasmi aragtirmigtir. Talag
derinliginin yanak aginma paterni lizerinde en fazla etkiye sahip oldugu agiklanmiglardir. Abidi
ve ark. [16] 1s1l islem gérmiis AIST 52100 ¢eliginin seramik uglarla kuru tornalanmasi sirasinda
takim aginmasi, ylizey biitiinliigli ve radyal takim titresimi arasindaki iliskiyi incelemislerdir.
35 dakikalik en iyi takim 6mrii i¢in en ideal kombinasyonunu 140 (m/dk) hiz, 0,3 mm talas
derinligi ve 0,08 (mm/dev) ilerlemede elde etmislerdir.

Boy ve ark. [17] AISI 52100 celiginin seramik kesici takimlarla sert tornalanmasinda kesici
takim kenar geometrisi, ilerleme hizi ve kesme hizinin ylizey piiriizliliigii ve ortaya ¢ikan
kesme kuvvetleri tlizerindeki etkilerini belirlemek i¢in deneysel bir arastirma yapmislardir.
Kesme kosullarinin kalite oOzellikleri {izerindeki etki diizeylerini istatistiksel olarak
gbzlemlemek i¢in varyans analizi (ANOVA) uygulamiglar ve sonugta ilerleme hiz1 ve takim
kenar1 geometrisinin, ortaya ¢ikan kesme kuvvetleri ve yiizey piiriizliiliigii iizerinde en 6nemli
faktor oldugunu goriilmiistiir Diger bir calismada, sertlestirilmis AISI 52100 ¢eliginden imal
edilen rulman dis bileziginin kiibik bor nitriir (CBN) kesici takimla tornalanmasinda kesme
parametrelerinin kesme kuvvetlerine ve yiizey piiriizliiliigline etkisini incelenmislerdir. Dig
bilezik yuvarlanma yoluna etkiyen radyal kesme kuvvetlerinin birincil kuvvetlerden daha
yliksek oldugu goriilmiis ve en diisiik ylizey piiriizliligi 0,04 mm/dev ilerleme hizinda elde
etmislerdir [18].

Literatiir calismas1 degerlendirildiginde sertlestirilmis malzemelerin islenmesinde genellik dis
cap tornalama ile ilgili caligmalarin yapildigi kanal agma ile ilgili ¢alismalarin ¢ok az oldugu
goriilmiistiir. Bu ¢alismada, endiistride yaygin olarak kullanilan sertlestirilmis AISI 52100
rulman celigi kaplamali ve kaplamasiz seramik kesici takimlarla tornada dis ¢apa kanal agma
islemi yapilmis farkl seviyelerdeki kesme hizi ve ilerleme miktarlarinin esas kesme kuvveti ve
ortalama ylizey piiriizliiliigil iizerindeki etkileri deneysel arastirilmistir.
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MATERYAL VE METOT
Deney sartlari, ekipmanlar ve deney tasarimi

Deneylerde, @42 x 200 mm ebatlarinda AISI 52100 ¢elik numuneler kullanilmistir. Deney
numuneleri sertlestirilmeden 6nce 24 mm ¢apinda delik delinmis ve Sekil 1’deki gibi 3,6 mm
ve 3,8 mm genisgliginde kanallar agilmistir. Deney numunelerine 1s1l islem ve temperleme islemi
uygulanarak, 58 HRC sertlik elde edilmistir. Sertlestirme igleminden sonra 4 mm genisligindeki
seramik kanal uglar1 ile kuru sartlarda dis ¢ap kanal islemi yapilmistir. AISI 52100 ¢eliginin
kimyasal bilesimi Tablo 1°de verilmistir.

Tablo 1. AISI 52100 ¢eliginin kimyasal bilesimi, % agirlik

% C Si Mn P Cr Ni Mo
Min. 0,95 020 0,20 1,35
Max. | 1,00 035 040 0025 0,015 1,60 025 0,08
RN RN 36 ve 38 _ 10,
AV A ANSA VA AV AV A AV,
QU o o N8 <t
<t — — — — — — ed — ey
a1 Q) S
TAVA VA A VAV I AV AV I
200

Sekil 1. Deney Numunesi

Deneyler Johnford T35 CNC torna tezgahinda Kyocera marka GH 4020-05 T01020 A66 kodlu
(AlLO3+TiC) esasli kaplamasiz ve GH 4020-05 S01020 A66N kodlu PVD yontemi ile
kaplanmis TiN kaplamali seramik kanal uclar1 ve bu kesici takimlara uygun KGHR 2525M-4
kater tutucu kullanilarak yapilmistir. Deneylerde kullanilan kesme parametreleri tiretici
firmanin 6nerdigi sekli ile belirlenmistir. Deneylerde seramik kesici takimlar i¢in dort farkl
kesme hiz1 (40, 60, 80 ve 100 m/dak, ve iki farkli ilerleme miktar1 (0.01 mm/dev, 0.02 mm/dev)
secilmistir. Deneysel caligmalarda kesme kuvvetlerinin 6l¢iilmesi i¢in ii¢ ortogonal kesme
kuvveti bilesenini (Fe, Fy, ve F)) 6lgme kapasitesine sahip kuartz esash Kistler 9257 B tipi
dinamometre kullanilmistir. Deneyler sonucunda 2 mm genisliginde kesme kalemi acilan
kanallardan is parcasindan kopartilmis ve kanalin her iki yiizeyindeki yiizey piiriizliiliikleri
degerleri Mahrsurf PS1 marka yiizey piiriizliilik cihazi ile dl¢iilmiistiir (Sekil 2). Islenen
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yiizeylerin farkli yerlerinden en az ii¢ 6l¢iim yapilarak ylizey piiriizliiliiklerinin aritmetik
ortalamasit alinmustir.

—-mh-\t -Mb-du—-"j""‘“"""'."w
m_
;qummmmﬂm-

Sekil 2. Islenmis ve piiriizliiliik 6l¢iimii igin kesilmis deney numunesi

DENEY SONUCLARI VE TARTISMA
Kesme Kuvvetlerinin Degerlendirilmesi

Kaplamali ve kaplamasiz seramik kanal agma takimlariyla 3,6 mm ve 3,8 mm kanal genisligine
sahip is parcasi lizerinden 4 mm ug genisligindeki takim ile kanal agma deneyleri yapilmis ve
kanal agma sirasinda olusan esas kesme kuvveti (Fc) ve radyal kuvvet (Fp) dinamometre ile
Ol¢iilmiis ve elde edilen degerler Sekil 3 ve Sekil 4’te verilmistir. Kanal agma islemlerinde
kesici takim radyal yonde ilerleme gergeklestirdiginden Fp kuvvetinin Fc kuvvetinden biiyiik
oldugu bilinmektedir [13]. Ancak Sekil 3 ve Sekil 4 incelendiginde Fp kuvvetlerinin Fc
kuvvetlerinden diisiik oldugu goriilmektedir. Bunun sebebi finis islemi yapildigindan kesme
derinliklerinin diisiik olmasindan kaynaklanmaktadir. Kaplamasiz seramik kanal agma takimi
ile 3,8 mm genislige sahip kanallarin islenmesinde en yiiksek Fp kuvveti 0,02 mm/dev ilerleme
ve 40 m/dk kesme hizinda 34 N, en diisiik Fp kuvveti 0,01 mm/dev ilerleme ve 100 m/dk kesme
hizinda 23 N olarak 6l¢iilmiistiir. Kaplamasiz seramik kanal agma takimi ile 3,6 mm genislige
sahip kanallarin iglenmesinde en biiylik Fp kuvveti 65 N, en kii¢iik Fp kuvveti 32 N 0,01
mm/dev ilerlemede elde edilmistir. Kaplamali seramik kanal agma takimu ile 3,8 mm genislige
sahip kanallarin iglenmesinde en yliksek Fp kuvveti 0,02 mm/dev ilerleme ve 40 m/dk kesme
hizinda 86 N, en diisiik Fp kuvveti 0,02 mm/dev ilerleme ve 100 m/dk kesme hizinda 41 N
olarak dlctilmustiir. Kaplamali seramik kanal agma takimu ile 3,6 mm genislige sahip kanallarin
islenmesinde en biiyiik Fp kuvveti 128 N, en kii¢iik Fp kuvveti 61 N 0,02 mm/dev ilerlemede
elde edilmistir. Kaplamali ve kaplamasiz seramik kanal agma takimlar ile elde edilen Fp
kuvvetlerindeki degisimlerin birbirine benzer egilimde ve yakin degerlere sahip oldugu
goriilmektedir.

67
May 5-7, 2023 / Aksaray, Tiirkiye https://www.asyakongresi.org/



8th INTERNATIONAL ASIAN CONGRESS

ON CONTEMPORARY SCIENCES

Kuvvet, (N)

140

-
N
o

=
[=3
o

40

60

B Fc

EFp

80 100 m/dk

0,01 mm/dev

40

60 80

0,02 mm/dev

100

Kuvvet, (N)

[N
B
o

-
N
o

[
=3
o

-3
o

=)
o

S5
o

nN
o

o

40

60

mFc

80 100 m/dk

0,01 mm/dev

uFp

40

60 80
0,02 mm/dev

100

a)

b)

Sekil 3. 3,8 mm genisligindeki kanali islenmesinde Fc ve Fp Degeleri a) A66 kaplamasiz
sermaik b) A66N kaplamali seramik
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Sekil 4. 3,8 mm genisligindeki kanalin islenmesinde Fc ve Fp kuvveti degerleri a) A66
kaplamasiz seramik b) A66N kaplamali seramik

3,6 mm ve 3,8 mm kanal genisliklerinin kaplamali ve kaplamasiz seramik takimlarla
islenmesinde elde edilen esas kesme kuvveti (Fc) degerlerinin kesme hizi ve ilerleme miktarina
gore degisimler Sekil 5’te verilmistir. Kaplamali ve kaplamasiz takim ile kanal agmada ilerleme
miktarindaki degisimle Fc kuvvetinde artis oldugu goriilmiistiir. 0,2 mm kesme derinliginde
ilerleme miktarinin 0,1 mm/dev’den 0,02 mm/dev ilerlemeye ¢ikmasiyla kaplamasiz takimla
kanal agmada esas kesme kuvvetlerinde %20 ile %21’lik artis meydan gelirken kaplamali
takimda %10 ile %14 arasinda artis meydana gelmistir. 0,4 mm kesme derinliginde ilerleme
miktarmin 0,1 mm/dev’den 0,02 mm/dev ilerlemeye ¢ikmasiyla kaplamasiz takimla kanal
acmada esas kesme kuvvetlerinde %13 ile %8’lik artis meydan gelirken kaplamli takimda %20
ile %28 arasinda artis meydana gelmistir. [lerleme miktarindaki artisla birlikte kaldirilan talas
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hacmi artmakta ve talasin akmaya kars1 mukavemetini arttirmaktadir. Bu artis takim yiizeyinde
talas birikmesine neden olarak takim-talas temas mesafesi arttirarak kesme kuvvetlerinin
artmasina neden oldugu diisiilmektedir. Artan kesme hizi ile az da olsa Fc kuvvetindeki diisiisler
kismen temas alanindaki azalmadan ve kismen de artan hiz ile sicakligin artmasi akis
bolgesindeki kesme mukavemetindeki diisiisten kaynaklanmistir [13,20]. Kaplamali kesici
takimlarla elde edilen Fc kuvvetlerinin kaplamasiz takimlardan daha yiiksek oldugu Sekil 5a ve
Sb'de goriilmektedir. Bu artisin nedeninin kesici ug¢ geometrisinden kaynaklandigi
diistiniilmektedir. Kaplamasiz kesici u¢ pahli kesici kenara sahipken kaplamali kesici takim
pah+ honlanmis kesici kenarina sahiptir. Pahli kenar, honlanmis kenardan daha keskin kenara
sahip oldugundan kesme kuvvetlerinde azalma meydan gelmistir. Ilerleme hiz1 arttikca,
deforme olmayan talas kalinliginin orani kenar honlama yarigap arttikca artar ve kesme yerine
kazima yaparak kesme yapar ve kesme kuvvetlerinin artmasina neden olur [7,21]. 0,2 mm
kesme derinligi ve 0,01 mm/dev ilerleme miktarinda kaplamali ile kesici takimla kanal agma
isleminde kaplamasiz kesici takima gore Fc kuvvetinde %34 ile %40, 0,02 mm ilerlemede %19
ile %24, 0,4 mm kesme derinligi 0,01 ilerlemede %25 ile %32, 0,02 mm/dev ilerlemede %34
ile %40 arasinda artis olmustur. Kaplamali takimla islemede kesme kuvvetlerindeki artisin
diger nedeninin de kaplama oldugu, kaplamanin kesici takimin keskinlik derecesini azalttig1
diisiilmektedir.

140 m AGS Kaplamasiz  m AG6N Kaplamall 140 M A65 Kaplamasiz m A66N Kaplamali

Kuvvet, (N)
Kuvvet, (N)

40 60 8 100 m/dk| 40 60 80 100 40 60 8 100 m/dk| 40 60 80 100

0,01 mm/dev 0,02 mm/dev 0,01 mm/dev 0,02 mm/dev

b)

a)

Sekil 5. Kanalin islenmesinde Fc ve Fp kuvveti degerleri a) 0,2 mm kesme derinligi b) 0,4 mm
kesme derinligi

Ortalama Yiizey piiriizliigiiniin Degerlendirilmesi

Bilindigi {izere sert tornalama isleminde elde edilen yiizey kalitesi en Onemli bir ¢ikti
parametresi olup taslama ile elde edilen ylizey kalitesine yakin degerler elde edilmektedir.
Farkli ilerleme miktar1 ve kesme hizlarinda seramik takimlarla kanal agmada elde edilen
ortalama yiizey piiriizliiliikk (Ra) degerlerinin kesme derinligi ve kesici takim malzemesine gore
degisimleri Sekil 6 ve Sekil 7°de gosterilmistir. En diisiik yiizey piiriizliliigii 0,128 pm 0,01
mm/dev ilerleme miktar1, 40 m/dk kesme hiz1 0,4 mm kesme derinligin kaplamali kesici takimla
kanal agmada elde edilirken en yiiksek yiizey piiriizliliigii 0,495 um, 0,02 mm/dev ilerleme
miktar1, 100 m/dk kesme hiz1 0,4 mm kesme derinligin kaplamasiz kesici takimla kanal agmada
elde edilmistir. Kesme derinliginin ve ilerleme miktarinin artmasi ile Ra degerlerinde artis
gozlemlenmistir. Spesifik olarak, yiizey piiriizliligii ilerleme hizinin karesiyle orantili
oldugundan, ilerleme hiz1 arttik¢a yiizey piirtizliilliigii artar. Artan ilerleme hiz1 ile yiizey
plriizliliigiindeki artig, artan talas yiikiinden kaynaklanmaktadir. Goriilityor ki; minimum
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ylizey piriizliligi, diisiik ilerleme hiz1 ve diisiik kesme derinliginde elde edilmistir. Bunun
nedeni, ilerleme hizindaki bir artisin itme kuvvetini artirarak daha fazla 1s1 iiretmesi ve
dolayistyla daha yiiksek ylizey piirlizliliigiine neden olmasidir. Yiizey piriizliliigi, sert
tornalamada ilerleme hizi ile dogrusal bir iligki sergiler. Kaplamali kesici takimla islemede elde
edilen ortalama ylizey piiriizliilik degerlerinin kaplamasiz kesici takimla elde edilenlerden
genellikle yiiksek oldugu goriilmektedir. Kaplamasiz kesici takim pahli kenara sahip
oldugunda daha keskin kesici kenarlara sahipken kaplamali kesici takim pah+honlanmis kesici
kenara sahiptir. Honlanmig kenar kesme sirasinda kazima yaparak kesme yaptigindan yiizeyin
kotiilesmesine neden olmaktadir. Ayrica kesme kuvvetlerindeki artisa da neden olarak yiizeyi
kotiilestirmektedir. Ayrica sert tornalamada kesme derinliklerinin u¢ yaricapindan kiigiik
olmasi da yiizey kalitesini etkilemektedir.

0,500

€ 0,500 50,01 mm/rev H0,02 mm/rev 3 /I 20,01 mm/rev m0,02mm/rev

3 3 0,450

g 0,450 s I

< 0400 < 0400 ||

® o350 B 0350 ||

—; 0,300 3 0300 I

50,250 5 0250 ||

3 0200 % 0200

g 0,150 >’_5 0,150

©

E 0100 g 0,100

T 0050 = 0,050

© 0,000 S 0,000

40 60 80 100 m/dk| 40 60 80 100 40 60 80 100 m/dk| 40 60 80 100
0,2 mm 0,4 mm 0,2 mm 0,4 mm

a) b)
Sekil 6. Kanalin islenmesinde Ra degerleri a) A66 kaplamasiz seramik b) A66N kaplamali
seramik

M A66 Kaplamasiz m A66N Kaplamah

60 80

100 m/dk

40 60 80

0,01 mm/dev 0,02 mm/dev

100

Ortalama Yiizey Piiriizliiligii, (Ra,um)

40

M A66 Kaplamasiz m A66N Kaplamal

60 80

100 m/dk

0,01 mm/dev

40 60 80 100

0,02 mm/dev

b)

Sekil 7. Kanalin islenmesinde Ra degerleri a) 0,2 mm kesme derinligi b) 0,4 mm kesme derinligi

SONUCLAR
Sertlestirilmis AISI 52100 celigine kaplamali ve kaplamasiz seramik kesici takimlarla kanal
acmada iglenebilirlik performansini belirlemek amaciyla farkli kanal genisligindeki kanallar
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degistirilebilir kesici uclarda farkli kesme hizi ve ilerleme miktarinda islenmis ve isleme
parametrelerinin kesme kuvvetleri ve yiizey piirtizliliigii tizerindeki etkileri deneysel olarak
incelenmis, elde edilen sonuclar asagida Ozetlenmistir:

e Kanal agma isleminde finis isleme yapildigindan kanal agmada elde edilen radyal
kuvvet (Fp) degerlerinin esas kesme kuvvetinden (Fc) kiigiik oldugu goriilmiistiir.

o llerleme miktarinin ve kesme derinliginin artmasiyla kesme kuvvetlerinde artis
gorilmiistiir. Kesme hizinin artmasiyla az da olsa keme kuvvetlerinde bir azalma
olmustur.

e En diisiik kesme kuvvetleri pahli kesme kenarina sahip kaplamasiz kesici takimla elde
edilmistir. Kesme kenar1 geometrisi, ilerleme hiz1 ve kesme hizinin kesme kuvveti
izerinde etkili oldugu bulunmustur.

e [Kaplamali seramik ile islemede elde edilen ortalama piiriizliiliik degerlerinin yiiksek
oldugu bunun nedenin kesici takimin pah+honlanmis kesme kenardan kaynaklandigi is
parcasindan kazima yaparak talas kaldigindan piiriizlillik degerlerinde artig oldugu
gorilmiistiir.
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Abstract

In this study, AISI 304 stainless steel material was face milling at three different cutting speeds
(100, 130 and 160 m/min) and three different feed rates (0.1, 0.15 and 0.2 mm/teeth). Machining
experiments were carried out under dry machining conditions at 2 mm depth of cut, in the up
milling, in the down milling and ramping milling. Cutting tool performance and surface
roughness values on the machined surface were investigated in face milling of AISI 304 steel.
The lowest surface roughness was obtained at the feed rate of 0.15 mm/teeth in three different
machining processes. The highest surface roughness was obtained at a cutting speed of 100
m/min in down milling, at a cutting speed of 130 m/min in up milling, and at a cutting speed of
160 m/min in ramping. Built-up Edge (BUE), nose wear, flank wear, notch wear and plastic
deformation were observed in cutting tools. The tool wear and residues caused changes in the
surface roughness values of the workpiece.

Keywords: AISI 304 stainless steel, Milling directions, Face milling, Surface roughness,
Cutting tool performance

AISI 304 PASLANMAZ CELIGININ YUZEY FREZELEMESINDE FREZELEME
YONLERININ YUZEY PURUZLULUGU VE KESiCi TAKIM PERFORMANSINA
ETKISI

Ozet

Bu calismada, AISI 304 paslanmaz ¢elik malzeme ii¢ farkli kesme hizi (100, 130 ve 160 m/dk)
ve l¢ farkli ilerleme hizinda (0,1, 0,15 ve 0,2 mm/ag1z) diizlem ylizey frezeleme islemine tabi
tutulmustur. isleme deneyleri 2 mm kesme derinliginde kuru isleme sartlarinda ayn1 yénde, zit
yonde ve rampalama frezeleme yapilarak gergeklestirilmistir. AISI 304 ¢eliginin diizlem ylizey
frezelenmesinde kesici takim performansi ve islenen ylizeyde olusan yiizey piiriizliiliik
degerleri incelenmistir. Ug farkl1 islemede en diisiik yiizey piiriizliiliigii 0,15 mm/agiz ilerleme
miktarinda elde edilmistir. En yiiksek ylizey piirtizliilligi ayn1 yonli frezelemede 100 m/dk
kesme hizinda, z1t yonlii frezelemede 130 m/dk kesme hizinda, rampalamada 160 m/dk kesme
hizinda elde edilmistir. Kesici takimlarda talas sivanmasit (BUE), burun asinmasi, yanak
asinmasi, ¢entik asinmasi ve plastik deformasyon goriilmiistir. Hizli takim asinmasi ve
malzemedeki kalintilar is parcasinin ylizey piiriizliliik degerlerinde degisimlere neden
olmustur.
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Abstract

Traumatic cardiac and major vascular injuries are divided into blunt and penetrating injuries.
As a result of these injuries, the most important parameter that determines the prognosis of the
patient is the hemodynamic status at the time of the patient's admission to the emergency
department. In rare cases, injuries to the heart and great vessels may be as symptomless as to
be overlooked. In this case, they are detected incidentally. However, although the injury does
not cause symptoms, it is life-threatening.

A 47-year-old male patient is brought to the emergency room as a result of an in-vehicle traffic
accident. His vital signs are stable on arrival. In the contrast-enhanced computed tomography
of the patient taken in the emergency room, hematoma is detected in the abdominal aorta. The
patient was admitted to the intensive care unit for observation and preparations for the operation
were made. Vital signs were followed closely. The patient, whose vital signs did not deteriorate,
was not taken into operation. As the general condition of the patient did not deteriorate after
three days of follow-up, he was taken to the ward and discharged without any problem.

Aortic injury is a rare clinical condition in blunt injuries such as traffic accidents. In the case
we presented, abdominal aortic hematoma was detected incidentally as a result of the evaluation
made in the emergency department after a traffic accident. Blunt aortic injuries; It can be seen
in clinics ranging from limited laceration of the intima to transection of the aorta. This depends
on the morphological structure of the arterial wall and the strength of the forces causing the
trauma. For this reason, it may be life-saving to keep in mind that aortic injury may occur in
patients who come to the emergency department as a result of blunt trauma.

Keywords: Aortic injury, blunt trauma, traffic accident

TRAFIK KAZASI SONRASI AORT HASARI

Ozet

Travmatik kalp ve biiyiik vaskiiler yaralanmalar kiint ve delici kesici olmak tizere ikiye ayrilir.
Bu yaralanmalar sonucunda hastanin prognozunu belirleyen en 6nemli parametre, hastanin acil
servise gelisi sirasindaki hemodinamik durumdur. Nadiren de olsa kalp ve biiyilkk damar
yaralanmalar1 gézden kacgabilecek kadar semptomsuz olabilir. Bu durumda tesadiifi olarak
tespit edilirler. Ancak yaralanma ne kadar semptom olusturmasa da hayati tehlike olusturur.
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47 yasinda erkek hasta arag i¢i trafik kazasi sonucu acil servise getiriliyor. Geliginde vital
bulgular1 stabil. Hastanin acil serviste ¢ekilen kontrastli bilgisayarli tomografide abdominal
aortada hematom tespit ediliyor. Hasta gozlem amaciyla yogun bakima yatirildi ve operasyon
hazirliklart yapildi. Vital bulgular1 yakin bir sekilde takip edildi. Vital bulgularinda bozulma
olmayan hasta operasyona alinmadi. Ug giinliik takip sonucunda hastanin genel durumunda
kotiiye gidis olmamasi iizerine servise ¢ikarildi ve sorunsuz olarak taburcu edildi.

Trafik kazalar1 gibi kiint yaralanmalarda aort hasar1 nadir goriilen klinik bir durumdur. Sunmus
oldugumuz vakada, trafik kazasi sonrasi acil serviste yapilan degerlendirme sonucunda
rastlantisal olarak abdominal aort hematomu tespit edilmistir. Kiint aort yaralanmalari;
intimanin sinirli laserasyonundan aortun transeksiyonuna kadar degisen kliniklerde goriilebilir.
Bu durum arter duvarinin morfolojik yapisina ve travmaya neden olan kuvvetlerin giiciine
baglidir. Bu nedenle acil servise kiint travma sonucu gelen hastalarda aort yaralanmasi
olabileceginin akilda tutulmasi hayat kurtarici olabilir.

Anahtar Kelimeler: Aort yaralanmasi, kiint travma, trafik kazasi
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Abstract

The use of Electromagnetic Field (EMF) is increasing day by day. In parallel with this, studies
are increasing and it is revealed that it has negative effects on health. Indeed, the International
Agency for Research on Cancer (IARC) has declared it "probably carcinogenic" to humans
(Group 2B). The aim of our study is to investigate the effects of EMF on liver hepatocyte.
Twelve Sprague Dawley rats aged 21 days were used in the study. The groups are divided into
control (C-G) and EMF (EMF-G). Nothing was administered to the C-G. The EMF-G was
exposed to 900 Megahertz EMF for one hour per day in the EMF cage. At the end of the
experiment, liver tissues of all animals were removed. Tissues were stained with hematoxylin-
eosin after undergoing histological procedures. All sections were evaluated histopathologically
under a light microscope. C-G group liver hepatocyte cells were normal. EMF-G irregularities
in the arrangement of hepocytes and capillary dilatation in the sinusoidal area were observed.
In addition, swelling and irregular structures of hepatocyte, vacuolar degenerations were
detected. As a results, changes has been determined in rat liver hepatocyte cells after exposure
to 900 MHz EMF for 1 hour (21 days) a day.

Keywords: Rat, Electromagnetic field, Light microscopy, Liver, Hepatocyte

ELEKTROMANYETIK ALANIN KARACIGER HEPATOSIT HUCRELERI
UZERINDEKI ETKILERI

Ozet

Elektromanyetik Alan (EMA) kullanimi her gecen giin artmaktadir. Buna paralel olarak
aragtirmalar artmakta ve saglik lizerine olumsuz etkileri oldugu ortaya ¢ikmaktadir. Gergekten
de, Uluslararast Kanser Arastirma Ajanst EMA’ nin insanlar i¢in "muhtemelen kanserojen"
oldugunu beyan etmistir (Grup 2B). Calismamizin amact EMA'nin karaciger hepatositleri
tizerindeki etkilerini arastirmaktir. Calismada 21 giinliikk 12 Sprague Dawley cinsi si¢an
kullanildi. Gruplar kontrol (K-G) ve EMF (EMF-G) olarak ayrilmistir. K-G'ye higbir sey
uygulanmadi. EMF-G, EMF kafesinde giinde bir saat 900 Megahertz EMA'ye maruz birakildi.
Deney sonunda tiim hayvanlarin karaciger dokular1 ¢ikarildi. Dokular histolojik islemlerden
gecirildikten sonra hematoksilen-eozin ile boyandi. Tiim kesitler 151k mikroskobu altinda
histopatolojik olarak degerlendirildi. K-G grubu karaciger hepatosit hiicreleri normaldi. EMA-
G'de hepositlerin dizilisinde diizensizlikler ve sinlizoidal alanda kapiller dilatasyon gozlendi.
Ayrica hepatositlerde sislik ve diizensiz yapilar, sitoplazmalarda vakuoler ve dejenerasyonlar
saptandi. Sonug olarak giinde 1 saat (21 giin) 900 MHz EMA'ye maruz kaldiktan sonra sigan
karaciger hepatosit hiicrelerinde degisiklikler oldugu tespit edilmistir.

Anahtar Kelimeler: Sican, Elektromanyetik alan, Isik mikroskobu, Karaciger, Hepatosit
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SPONTANEOUS FEMORAL ARTERY PSEUDOANEURYSM IN BEHCET'S
PATIENT

Ercan Kahraman
Amasya University, Faculty of Medicine, Department of Cardiovascular Surgery

Abstract

Behget's disease was first described by Hulisi Behget in 1937. Behget's disease, which is an
autoimmune disease, affects many systems, including the vascular system. In the vascular
system, it can cause aneurysmatic enlargement, occlusion and, more rarely, pseudoaneurysms.
Femoral artery pseudoaneurysm is a rarely reported clinical condition in Behget's patients.

A 52-year-old male patient was followed up by the rheumatology department with the diagnosis
of Behcet's Disease. The patient applied to the emergency service because of increasing pain
and swelling in his right leg. The patient was diagnosed with a femoral artery pseudoaneurysm
based on computed tomography (CT) angiography performed in the emergency room.

After the preoperative preparations were completed, the patient was operated on under general
anaesthesia. During the operation, a 7 cm diameter pseudoaneurysm was observed in the right
femoral artery. The femoral artery was replaced with an 8 mm PTFE graft (Maquet - Getinge
Group). The patient was discharged on the 4th day after the operation without any problem.

In Behget's disease, the arterial system is less affected than the venous system. Aorta and
pulmonary artery pseudoaneurysms are also seen in the arterial system. Less commonly,
pseudoaneurysms are seen in the extremity and abdominal visceral arteries. One of the most
important causes of mortality in Behget's disease is the rupture of these pseudoaneurysms.
Therefore, early detection of these lesions can be life-saving.

We think that it is important to consider the possibility of pseudoaneurysm in the follow-up of
Behget's patients and to perform the necessary imaging procedures in case of doubt.

Keywords: Behget's Disease, Pseudoaneurysm, Peripheral Bypass
BEHCET HASTASINDA SPONTAN FEMORAL ARTER PSODOANEVRIZMASI
Ozet

Behget hastaligt ilk defa Hulisi Behget tarafindan behget tarafindan 1937 yilinda
tanimlanmistir. Otoimmiin bir hastalik olan Behget hastaligi vaskiiler sistemde dahil olmak
izere birgok sistemi etkilemektedir. Vaskiiler sistemde anevrizmatik genisleme, okliizyon ve
daha nadir olarak da psddoanevrizmalara neden olabilmektedir. Behget hastalarinda femoral
arter psddoanevrizmasi nadir olarak rapor edilen bir klinik durumdur.

52 yasinda erkek hasta Behget Hastalig1 tanistyla romatoloji boliimii tarafindan takip ediliyor.
Hastanin sag bacaginda giderek artan siddette agr1 ve sislik olmasi nedeniyle acil servise
bagvurdu. Hastaya acil serviste yapilan bilgisayarli tomografi (BT) anjio sonucuyla femoral
arter psddoanevrizmasi tanist konuldu. (Resim 1 ve 2)

Hastanin operasyon oncesi hazirliklar1 tamamlandiktan sonra genel anestezi altinda operasyona
alindi. (Resim 3) Operasyonda sag femoral arterde 7 cm c¢apinda psddoanevrizma oldugu
goriildi. 8 mm PTFE greft (Maquet- Getinge Group) ile femoral arter replase edildi. (Resim 4)
Operasyon sonrast hasta 4. giinde sorunsuz olarak taburcu edildi.
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Behget hastaliginda, arterial sistem vendz sistemden daha az etkilenmektedir. Arterial sistemde
de aorta ve pulmoner arter psddoanevrizmalar1 goriilmektedir. Daha nadir olarak ekstremite ve
abdominal visseral arterler de psddoanevrizmalar goriilmektedir. Behget hastaliginda en 6nemli
mortalite sebeplerinden bir tanesi de bu psddoanevrizmalarin riiptiiriidiir. Bu nedenle bu
lezyonlarin erken tespit edilmesi hayat kurtarici olabilir.

Behget hastalarinin takibinde psédoanevrizma ihtimalinin g6z 6niinde bulundurulmasi ve siiphe
durumlarinda gerekli goriintiileme iglemlerinin yapilmasinin 6nemli oldugu diisiincesindeyiz.

Anahtar Kelimeler: Behget Hastaligi, Psodoanevrizma, Periferik Bypass
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Abstract

The aim of this study is to determine the level of psychological distress and COVID-19 vaccine
hesitancy related to COVID-19 in the Turkish population and to examine the effect of COVID-
19-related psychological distress on individuals' COVID-19 vaccine hesitancy. The research
was carried out with 700 people over the age of 20 who applied to Karabuk Community Health
Center between April and June 2022. Based on voluntary participation, a questionnaire was
applied by face-to-face interview method. To obtain research data, the “COVID-19 related
Psychological Distress Scale” developed by Feng et al. (2020) and Turkish validity and
reliability study conducted by Ay et al. (2021), and the “COVID-19 Vaccine Hesitancy Scale”
developed by Kotta et al. (2021) was used. In the analysis of the data, descriptive analyzes,
reliability analysis, correlation analysis and multidimensional regression analysis were
performed. According to the results, while the participants obtained high scores in the "fear and
anxiety" sub-dimension (Mean:3.42; Min:1-Max:5) and they obtained moderate scores in
"suspicion" sub-dimension (Mean:2.89; Min:1.14-Max:5) of the COVID-19 related
psychological distress scale. In addition, it was determined that the COVID-19 vaccine
hesitancy level of the participants was moderate (Mean:2.66; Min:1.27-Max:4.73). According
to the results of the correlation analysis, there is a negative statistically significant relationship
between the "fear and anxiety" sub-dimension and COVID-19 vaccine hesitancy (r=-0.116;
p=0.02), and a positive statistically significant relationship between the "suspicion" sub-
dimension and COVID-19 vaccine hesitancy (r=0.203; p=0.00). The results of the regression
analysis showed that the sub-dimensions of the COVID-19-related psychological distress scale
(fear and anxiety, suspicion) together explained 12% of the total variance on COVID-19
vaccine hesitancy. It was determined that as the fear and anxiety perceptions of the participants
increased, their hesitations about vaccination decreased (t=-7.920; p<0.001) and as their
perception of suspicion increased, their hesitations about vaccination increased (t=9.203;
p<0.001).

Keywords: Psychological distress, vaccine hesitancy, COVID-19
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COVID-19 iLE iLGILI YASANAN PSiKOLOJIK SIKINTININ COVID-19 ASI
TEREDDUTUNE ETKIiSi: TURK TOPLUMUNDA BiR ARASTIRMA'!

Ozet

Bu ¢alismanin amaci, Tiirk toplumunda COVID-19’la ilgili psikolojik sikint1 ve COVID-19 as1
tereddiitii diizeyini belirlemek ve COVID-19’la ilgili psikolojik sikintinin bireylerin COVID-
19 as1 tereddiitii lizerindeki etkisini incelemektir. Arastirma, Nisan-Haziran 2022 tarihleri
arasinda Karabiik Toplum Sagligit Merkezi’ne basvuran 20 yas ve iistii 700 kisi ilizerinde
yiritiilmiistiir. Gontilli katilim esas alinarak, katilimcilara yiiz yiize goriisme yontemi ile anket
uygulanmigtir. Arastirma verilerini elde etmek i¢cin Feng ve digerleri (2020) tarafindan
gelistirilen ve Ay ve digerleri (2022) tarafindan da Tiirkge’ye uyarlanan “COVID-19’la ilgili
Psikolojik Sikint1 Olgegi” ve Kotta ve digerleri (2022) tarafindan gelistirilen “COVID-19 Asi
Tereddiitii Olgegi” kullanilmistir. Verilerin analizinde betimsel analizler, giivenilirlik analizi,
korelasyon analizi ve coklu regresyon analizi yapilmistir. Elde edilen sonuglara gore;
katilimeilar COVID-19’1a ilgili Psikolojik Sikint1 Olgegi’nin “korku ve kaygi” alt boyutuna
yiiksek puanlar verirken (Ort:3,42), “siiphe” alt boyutuna orta diizeyde (Ort:2,89) puanlar
vermistir. Ayrica katilimcilarin COVID-19 as1 tereddiit diizeylerinin orta diizeyde (Ort:2,66)
oldugu belirlenmistir. Korelasyon analizi sonuglarina gore; “korku ve kaygi” alt boyutu ile
COVID-19 as1 tereddiitii arasinda negatif (r=-,116; p<0,05); “siiphe” alt boyutu ve COVID-19
as1 tereddiitii arasinda ise pozitif (r=,203; p<0,05) bir iligki tespit edilmistir. Regresyon analizi
sonuglari, COVID-19’1a ilgili psikolojik sikint1 6lgeginin alt boyutlarimin (korku ve kaygi,
stiphe) hep birlikte COVID-19 as1 tereddiitii izerindeki toplam varyansin %12’sini agikladigini
gostermistir. Calismada katilimeilarin korku ve kaygi algilariin yiikseldikge as1 tereddiitlerinin
azaldigr (t=-7,920; p<0,001); siliphe algilarmin yiikseldikce de as1 tereddiitlerinin arttig1
(t=9,203; p<0,001) ortaya koyulmustur.

Anahtar Kelimeler: Psikolojik Sikinti, As1 Tereddiitii, COVID-19

1. GIRIS

Pandemi siireci ve lilkelerin mevcut krize verdikleri yanit ile es zamanl olarak ele alinmasi
gereken onemli konulardan birisi, pandemiden iilkedeki insanlarin nasil etkilendigi konusu
olmustur (Xiang vd., 2020). Nitekim, hastalik nedeniyle alinan tedbirler neticesinde ortaya
cikan giinliik yasamdaki degisiklikler, vaka ve 6liim sayilarindaki artislar, tiim iilkelerde alinan
tedbirlere ragmen hastaligin yayilmasinin devam etmesi, ekonomik kaygilar, bir yakinini
kaybetme veya kisinin kendisinin hastalanmasi konusundaki endiseler psikolojik refahi
etkilemis ve artan korku ile endise dalgalar1 bireylerin ruhsal sagliklarina olumsuz yonde etki
etmistir.

Bilimsel olarak agilamanin faydalar1 pek cok titiz ampirik arastirmalarla kanitlanmistir.
Asilanan bireyler, ciddi enfeksiyonlara karst paha bicilmez bir koruma kazanmaktadirlar.
Ayrica asilama ile toplumdaki duyarli konakg1 sayisinin azaltilmasiyla patojenin bir bireyden
digerine bulagmasinin onlenmesi saglandigindan, asilamanin digsalligi ve kamusal yararini
vurgulamak gerekir. Dolayisiyla agilamanin yalnizca kisisel bir tercih meselesi olmadigi, ayni

Y Bu arastirma 2022/072 numarali proje kapsaminda Kirikkale Universitesi Bilimsel Arastirma

Projeleri Koordinasyon Birimi tarafindan desteklenmistir.
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zamanda sosyal bir yiikiimliiliik oldugu g6z Oniine alinmalidir. Ancak yine de COVID-19
asisinin kesfedilmesiyle birlikte, diinyanin birgok bolgesinde as1 tereddiitii ve as1 karsitligi, halk
saghgr acisindan Onemli bir endise kaynagi haline gelmistir. Asi tereddiitii "asilama
hizmetlerinin mevcudiyetine ragmen asilamanin kabul edilmesinde veya reddedilmesinde
gecikme" olarak tanimlanmaktadir (MacDonald, 2015; Hasnan ve Tan, 2021). As1 tereddiitii
as1 uygulanmasimi tamamen reddetme ile as1 uygulamasimi kabul etme davranisi arasindaki
cizgide bulunan bir davranig olasiligini ifade etmektedir (Dubé vd., 2013). As1 tereddiidii
genellikle bulasict ajanin saglik tizerindeki etkileri ile ilgili risk algilama eksikliginden
kaynaklanan (Bhopal ve Nielsen, 2021; Freeman vd., 2022) bir durum olarak ortaya
cikmaktadir. Hastalik riskinin diisiik algilanmasi nedeniyle bir kayitsizlik gelisebilir ve
dolayistyla asilama gereksiz goriilebilir. Tereddiit, sadece asilara olan giiven eksikligini
yansitmaz, ayni zamanda agilara yeterince deger vermemek veya as1 olma ihtiyact duymamak
veya astya erisimde yasanan sorunlari da kapsar. Asiy1 kabul etmeye yonelik tutumu etkileyen
faktorler arasinda goniil rahatligi, kullanim/erisim kolaylig1 ve giiven yer alir. Giiven, saglik
sistemlerinin yeterliliginin yani sira agilama giivenligine, etkinligine olan giiveni ifade eder.
Kolaylik, asilarin rahat bir ortamda bulunabilirligini, karsilanabilirligini ve dagitimini ele
almaktadir (Sallam, 2021). Yapilan arastirmalar, daha gen¢ yastaki bireylerde, kadinlarda ve
daha diistik gelirli, daha diisiik egitimli gruplarda, daha diisiik algilanan COVID-19 siddetine
sahip, daha az COVID-19 maruziyeti olan, hiikiimete daha az giivenen, daha dezavantajli
bolgelerde yasayan veya bagli olan kisilerde as1 tereddiitiinlin ortaya ¢ikma olasiligi daha
yliksek oldugunu gostermistir (Edwards, vd., 2021; Freeman, vd., 2022; Khubchandani, vd.,
2021).

Psikolojik sikinti; korku, gerginlik, kaygi ve psikolojik istikrarsizlik gibi ¢esitli onciillerden
kaynaklanan hos olmayan duygusal deneyimler olarak tanimlanmaktadir (Duong, 2022).
COVID-19 pandemisi, insanlarda korkuyla beraber olumsuz Onyargilarin (6rn. olumsuz
cergeveleme, olumsuz bilgilere odaklanma) olusmasina neden olmustur. Dolayisiyla korku,
asilama ile olusacak risklerin ¢cok daha biiylik goriinmesine neden olabilecek olumsuz biligsel
onyargilar olusturmus ve asilarin faydalari konusunda siiphe duyulmasina yol agmistir (Bendau
vd., 2021). Bu ¢aligmada ise Tiirk toplumunun COVID-19’la ilgili psikolojik sikint1 ve COVID-
19 as1 tereddiitii diizeylerini belirlemek ve COVID-19 ile ilgili olarak yasanan psikolojik
sikintinin (korku ve kaygi, sliphe) as1 tereddiitii lizerine etkisini incelemek amacglanmistir.

2. YONTEM

Calismanin evrenini Karabiik Toplum Sagligi Merkezi’ne bagvuran 20 yas ve lizeri bireyler
olusturmaktadir. Tiirkiye Istatistik Kurumu verilerine gore Karabiik’iin 2021 yilinda 20 yas ve
iizeri niifusu 192.316°dir (TUIK, 2022). Calismanin rneklemi, biiyiikliigii belli olan evrenler
icin kullanilan formiil ile hesaplanmis (%95 giiven diizeyi, %5 6rnekleme hatasi, p=0,5; q=0,5)
ve en az 384 kisiye ulasilmasi gerektigi belirlenmistir (Yazicioglu ve Erdogan, 2004). Ancak
anketlerde kayip degerler olacag: ihtimali dikkate alinarak daha fazla anket uygulanmis ve
caligmada 700 kisiden veri elde edilmistir. Anketler Nisan-Haziran 2022 tarihleri arasinda
aragtirmacilar tarafindan yiiz yiize goriigme yontemiyle toplanmustir.

Calismada katilimcilarin COVID-19 ile ilgili psikolojik sikintilarin1 6lgmek icin Feng ve
digerleri (2020) tarafindan gelistirilmis, Tiirk¢e gegerlik ve glivenirligi Ay ve digerleri (2022)
tarafindan yapilmis “COVID-19 ile ilgili Psikolojik Sikint1 Olgegi” kullanilmustir. Olgek,
toplamda 12 maddeden ve iki alt boyuttan (korku & kaygi, siiphe) olusmaktadir. Katilimcilarin
ifadeleri 1= Kesinlikle Katilmiyorum’dan 5= Kesinlikle Katiliyorum’a kadar uzanan 5°1i Likert
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tipi cevap skalasinda degerlendirilmektedir. Olgegin Cronbach’s Alpha degeri Ay ve digerleri
(2022) tarafindan 0,881 olarak bulurken, bu ¢aligmada 0,886 olarak hesaplanmistir.

COVID-19 As1 Tereddiit Olgegi, Kotta ve digerleri (2022) tarafindan gelistirilmistir. Olgek 15
maddeden ve 3 alt boyuttan (siiphecilik, risk, korku) olusmaktadir. Olgiimler 1=Kesinlikle
Katilmiyorum’dan 5= Kesinlikle Katiliyorum’a kadar uzanan 5°li Likert tipinde
derecelendirilmektedir. 1 ile 5 arasindaki maddeler ters kodlanmaktadir. Olgegin Cronbach’s
Alpha degeri Kotta ve digerleri (2022) tarafindan 0,930 olarak bulurken, bu calismada 0,882
olarak hesaplanmigtir.

Calismada tiim istatistiksel analizler SPSS v22.0 kullanilarak gergeklestirilmistir. Verilerin
analizinde betimsel analizler, giivenirlik analizi, korelasyon analizi ve ¢oklu regresyon analizi
yapilmistir.

3. BULGULAR

Tablo 1°de arastirmaya katilanlara iligkin tanimlayict bulgular yer almaktadir. Buna gore
katilimcilarin %60°1 kadin, %64’ evli, %42,1°141 yas ve iizerinde, %36,3’{ lisans mezunudur.
Katilimcilarin %69,7’si herhangi bir iste calistigini ve %43,4’1 aylik gelirinin 7001 TL ve
tizerinde oldugunu belirtmistir. Katilimcilarin %38,7’si yilda 1-2 kez bir saglik kurumuna
gittigini, %24,3’1 herhangi bir kronik hastaliga sahip oldugunu, %25,7’si devamli olarak ilag
kullandigin1 ifade etmistir. Calismaya katilanlarin %52,4’linlin daha 6nce COVID-19’a
yakalandig1, hastaliga yakalananlarin %27,5’inin 2 ve daha fazla COVID-19 hastalig1 ge¢irdigi,
%92,9’unun COVID-19 asis1 oldugu ve as1 olanlarin %37,5’inin 4 doz as1 oldugu belirlenmistir.
Asi olanlarin ise agirlikli olarak Biontech ve Sinovac asilarini olduklar1 goriilmektedir.

Tablo 1. Katilimcilarin Tanimlayic1 Ozellikleri

Degiskenler N %

Cinsiyet Kadin 420 60,0
Erkek 280 40,0

Medeni durum Evli 448 64,0
Bekar 252 36,0

Yas (yil) 20-25 181 25,9
26-40 224 32,0
41> 295 42,1

Egitim durumu [kdgretim 76 10,8
Lise 184 26,3
Onlisans 100 14,3
Lisans 254 36,3
YL-Doktora 86 12,3

Aylik gelir durumu <1000 TL 115 16,4
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1001 - 5000 TL 161 23,0
5001 - 7000 TL 120 17,1
7001 TL> 304 43,4
Calisma durumu Evet 488 69,7
Hayir 212 30,3
Hig 53 7,6
Saghk kurumuna gitme sikhgi (bir 1-2 271 38,7
yilda)
3-5 268 38,3
6-10 65 9,3
11> 43 6,1
Herhangi bir kronik hastahiga sahip Evet 170 243
olma durumu Hayr =30 757
Devaml ila¢ kullanma durumu Evet 180 25,7
Hayir 520 74,3
Daha once COVID-19 gecirme Evet 367 52,4
durumu Hay1r 333 47,6
COVID-19’un kac¢ kere gecirildigi 1 267 72,6
2 93 25,3
3 8 2,2
COVID-19 asis1 yaptirma durumu Evet 650 92.9
Hay1r 50 7.1
Hangi asinin yaptirildigr* Sinovac 414 63,7
Biontech 463 71,2
Turkovac 16 2,5
Kac doz as1 yaptirildig: 1 32 4,9
2 173 26,6
3 150 23,1
4 244 37,5
5 51 7,8

*Birden fazla yanit verilmistir.

Tablo 2’de yer alan arastirma degiskenlerine iliskin temel istatistiklere bakildiginda, COVID-
19 ile ilgili psikolojik sikintinin alt boyutlarindan korku ve kaygi diizeyi ortalamasinin 3,42,
siiphe diizeyi ortalamasinin 2,89 oldugu goriilmektedir. Calismaya katilanlarin as1 tereddiitii
ortalamalar1 2,66’dir. Olgeklerin likert derecelendirmeleri dikkate alindiginda; katilimeilarin
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COVID-19 ile ilgili psikolojik sikint1 alt boyutlarindan korku ve kaygi diizeyinin yiiksek, siiphe
diizeyinin ve as1 tereddiitii diizeylerinin orta diizeyde oldugu sdylenebilir.

Korelasyon analizi sonuglarina gore ise “korku ve kaygi” alt boyutu ile COVID-19 as1 tereddiitii
arasinda negatif (r=-,116; p<0,05); “stiphe” alt boyutu ve COVID-19 as1 tereddiitii arasinda ise
pozitif (r=,203; p<0,05) bir iligki tespit edilmistir.

Tablo 2. Arastirma Degiskenlerine iliskin Temel Istatistikler ve Korelasyon Degerleri

Degiskenler Ort.  Std. Min. Max. Ag COVID-19ile Korku Siiphe
Sapma Tereddiitii ilgili ve kaygi

Psikolojik
Sikinti

Ast Tereddiiti 2,66 0,65 127 473 1

COVID-19 ile ilgili

Psikolojik Sikinti 301073 117 500 .079* 1

-Korku ve Kaygi 342 0,82 1,00 5,00 -, 116%* ,841%* 1

-Siiphe 2,89 0,82 1,14 5,00 ,203%* ,923%* 569** 1

*Korelasyon 0,05 seviyesinde anlamli, ** Korelasyon 0,01 seviyesinde anlaml:.

Tablo 3°te COVID-19 hastaligi ile ilgili olarak yasanan psikolojik sikinti alt boyutlarinin (korku
ve kaygi, siiphe) as1 tereddiitii tizerindeki etkisini ortaya koymak {izere olusturulan regresyon
modeline iliskin istatistiksel tahminler modelin anlamli ve kullanilabilir oldugunu isaret
etmektedir (F=47,670; p<0,001). COVID-19 hastalig1 ile ilgili olarak yasanan psikolojik sikinti
alt boyutlar1 hep birlikte as1 tereddiitii tizerindeki toplam varyansin %12’sini agiklamaktadir.
Regresyon modelinde, regresyon katsayisinin anlamliligina iliskin t-testi sonuglar
incelendiginde, katilimcilarin korku ve kaygi (t=-7,920; p<0,001) algilarinin yiikselmesi as1
tereddiitlerini istatistiksel olarak azaltirken; stiphe (t=9,203; p<0,001) algilarinin yiikselmesi as1
tereddiitlerini istatistiksel olarak artirmaktadir. Standardize edilmis regresyon katsayisina (f3)
gore, yordayict degiskenlerin as1 tereddiitii lizerindeki goreli 6nem sirasi, siiphe (f=,398) ve
korku ve kaygi (f=-,342) seklindedir.

Tablo 3. COVID-19 ile ilgili Psikolojik Sikintinin As1 Tereddiitiine Etkisi

Degisken B Std. B t P VIF
Hata

(Sabit) 2,684 ,104 25,705 <0,001

1. Korku ve Kaygi =272 ,034 -,342 -7,920 <0,001 1,479

2. Siiphe 315 ,034 ,398 9,203 <0,001 1,479

R =0,347 R?=0,120 F =47,670 p<0,001 Durbin Watson=1,393

Kriter: As1 Tereddiitii
TARTISMA

Bu c¢aligmada Tiirk toplumunun COVID-19’la ilgili psikolojik sikintt ve COVID-19 as1
tereddiitii diizeylerini belirlemek ve COVID-19 ile ilgili yasanan psikolojik sikintinin asi
tereddiitiine etkisini incelemek amaclanmistir. Calisma sonucunda COVID-19 ile ilgili
psikolojik sikint1 alt boyutlarindan korku ve kaygi diizeyinin yiiksek, stiphe diizeyinin orta
seviyede oldugu bulunmustur. Genel 6lgek skoruna bakildiginda ise katilimcilarin psikolojik
sikintt ortalamasinin 3,11 ile ortalamanin iizerinde oldugu tespit edilmistir. Aslan ve Gokbulut
(2022) tarafindan yapilan calismada katilimcilarin COVID-19’a iliskin olarak ortalama
diizeyde psikolojik sikinti ve siiphe, yiiksek diizeyde korku-kaygi yasadiklari tespit edilmistir.
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Ertem ve digerleri (2021) ve Ay ve digerleri (2022) tarafindan yapilan caligmalarda da
katilimcilarin psikolojik sikinti diizeylerinin ortalamanin iizerinde oldugu tespit edilmistir.
Tiirk6z (2022) calismasinda katilimcilarin COVID-19 ile iliskili hissettikleri psikolojik sikint
ortalamasini 3,48 olarak belirlerken, Karakose ve digerleri (2022) bu skoru 3,16 olarak tespit
etmistir.

Calismada katilimcilarin a1 tereddiitii algilarinin orta diizeyde oldugu ortaya koyulmustur.
Ozmen ve Aksoy (2022)’un ¢alismalarinda katilimeilarin as1 tereddiitii diizeyinin 2,46 ile orta
diizeye yakin oldugu belirlenmistir. Ozer ve digerleri (2023) Tiirkiye’de gergeklestirdikleri
caligmalarinda katilimcilarin ag1 tereddiitii algilarinin orta diizeyde oldugunu belirlemistir.
Ikiisik ve digerleri (2021) tarafindan yapilan ¢alismada katilimcilarin %45,3 {iniin Saglik
Bakanlig: tarafindan uygun goriilen COVID-19 asisin1 yaptirma konusunda tereddiit yasadigi
tespit edilmistir. Soysal ve digerleri (2021) calismalarinda katilimcilarin %28,6’sinin asty1
reddettigini, %34,8’inin ise COVID-19 asisim1 tereddiit ettigini bulgulamistir. Marzo ve
digerleri (2022)’nin Giliney Asya iilkelerinde gerceklestirdigi ¢alismalarinda katilimcilarin
yaklasik yarisinin (%49,3) COVID-19 asis1 olmakta tereddiit yasadig1 tespit edilmistir. Dereje
ve digerleri (2022)’nin Etiyopya’da gerceklestirdikleri calismalarinda ise bes katilimcidan
birinin as1 olmaya istekli olmadig1 belirlenmistir. Leigh ve digerleri (2022) tarafindan yapilan
bir ¢alismada katilimcilarin %15 inin as1 tereddiitii bildirdigi ve bunlarin %4 {intiin COVID-19
asisin1 olmay1 kesinlikle reddedecegi bulgulanmistir. Freeman ve digerleri (2021)’nin
Ingiltere’de gergeklestirdikleri ¢alismalarinda katilimcilarin %71,7’sinin as1 olmaya istekli,
16,6’smin ¢ok kararsiz ve %11,7’sinin ¢ok tereddiitlii oldugu tespit edilmistir.

Calismada COVID-19 ile ilgili psikolojik sikinti alt boyutlarinin hep birlikte as1 tereddiitii
tizerindeki toplam varyansin %12’sini agikladig1 ve katilimcilarin korku ve kaygi algilarinin
artmasinin ag1 tereddiitiinii azalttigi, stiphe algisinin artmasimnin as1 tereddiitiinii arttirdigi
belirlenmistir. Elde edilen bu bulgular literatiirle benzerlik gostermektedir. Tiirkiye'de yakin
zamanda yapilan bir arastirmada kaygi diizeyi ile halkin COVID-19 asis1 olma istegi arasinda
pozitif bir iligki oldugu gosterilmistir (Akarsu vd., 2021). Simione ve digerleri (2021) tarafindan
yapilan ¢aligmada psikolojik sikintinin COVID-19 asisiyla ilgili olarak hem komplo inang¢larini
hem de giivensizligi artirarak agilanma egilimini azalttig1 ve yasanan kayginin da hem komplo
teorilerine olan inanci hem de bilime olan giivensizligi azaltarak as1 olma egilimini artirdig1
tespit edilmistir. Alam ve digerleri (2022) tarafindan Banglades’te yapilan calismada ise
astlanmis kisilerde psikolojik sikinti oranlarinin daha diisiik oldugu belirlenmistir. Keskin
Kaplan ve digerleri (2021) g¢aligmalarinda daha yiiksek korku seviyesinin pandemi siirecinde
COVID-19 asismi1 olma isteginin artmasiyla iliskili oldugunu tespit etmistir. Bendau ve
digerleri (2021) tarafindan yapilan ¢alismada COVID-19 ile ilgili kaygi ve korkunun as1 kabulii
ile pozitif bir iligki igerisinde oldugu belirlenmistir. Scrima ve digerleri (2022) tarafindan
yapilan ¢alismada COVID-19 korkusu ile as1 olma niyeti arasinda pozitif bir iliski oldugu tespit
edilmistir. Yine aym sekilde Stepanek ve digerleri (2021) tarafindan yapilan ¢alismada da
COVID-19 korkusu ile as1 kabulii arasinda pozitif bir iligki tespit edilmistir. Chutiyami ve
digerleri (2022)’nin Nijerya’da gerc¢eklestirdikleri calismalarinda COVID-19’dan korkan
bireylerin asilanma olasiliklarinin daha yiiksek oldugu belirlenmistir. Nazli ve digerleri
(2022)’nin ¢alismalarinda da COVID-19 korku diizeyleri diisikk olan bireylerin asilama
konusunda tereddiit yasadiklarini géstermistir.

Stiphe algis1 ise daha ¢ok COVID-19 asilarinin giivenligi konusunda yasanan endiseyi
yansitmaktadir ve sonuglarimiz toplumda siiphe algisinin artmasinin as1 tereddiitiinii artirdigin
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gostermistir. COVID-19 asisinin yeni gelistirilmis olmas1 "yeterli test yapilmadig1" diisiincesi
nedeniyle endise kaynagidir (Goldman ve digerleri, 2020). Pandemiyi kontrol altina alabilmek
icin gergek diinyadaki uygulamada giivenlik ve etkililigi i¢in yeterli kanit elde edilmeden asinin
aceleyle gelistirildigi sorgulanmakta, bu durumun asiyla ilgili slipheyi ve as1 tereddiitiinii
artirdig1 diistiniilmektedir.

SONUC VE ONERILER

Toplumsal bagisikligin saglanmasinin basarisinda asilama kilit rol oynamaktadir. Asilama
niyetlerini etkileyen c¢ok cesitli faktorler oldugu bildirilmistir. Psikolojik saglik da as1
tereddiitiinlin tartigmali bir belirleyicisi gibi goériinmektedir. Mevcut goriigler, COVID-19
salgininin neden oldugu yaygin psikolojik sikintinin saglik davraniglarini ve asilama niyetlerini
etkiledigini gostermektedir (Chou ve Budenz, 2020), ancak psikolojik sagligi niifusa dayal
olarak COVID-19 asilama niyetleriyle iliskilendiren az sayida arastirma bulunmaktadir. Elde
ettigimiz sonuglar bu anlamda literatiire katkida bulunmaktadir.

COVID-19 ile ilgili psikolojik tepkiler, kisinin hastaliga kars1 duydugu korkuyu ve kendini
koruma istegini yansitabilir. Bununla birlikte, hastaligin yeni olmasi, as1 gelistirmenin
alisilmadik derecede hizli olmasi, bazi gruplarin bilime ve saglik uzmanlarina giivensizligi goz
ontline alindiginda, COVID-19'a kars1 agilama konusundaki tereddiit de anlasilabilir.

Bu ¢ercevede toplumda ag1 tereddiitiinii ele almaya ve as1 giivenini gelistirmeye yonelik ¢esitli
cabalar gosterilmelidir. Bu cabalar arasinda toplumda pandemi nedeniyle gelisen korku ve
kaygi gibi olumsuz duygularla ilgilenmek, saglik kurumlari ve bilimsel uzmanlarin giivenini ve
inanilirhigini artirmak, as1 karsiti dezenformasyon g¢abalari ile olusturulmaya calisilan duygusal
manipiilasyonlara kars1 farkindalik yaratmak ve as1 egitimi etkili olabilir. Her seyden nemlisi
topluma hastalik siireci ve asi ile ilgili kanita dayali bilgiler sunmak ve yetkililerin toplumla
kanita dayali iletisim stratejileri gelistirmesinin kritik 6neme sahip oldugu diisiintilmektedir.

Son olarak, Covid-19 asis1 baglaminda, as1 tereddiitii ve siipheciligi ile ugrasan politika
yapicilar kritik bir bagar1 faktorii olabilir. Bu nedenle, politika yapicilarin agilamay1 reddetmesi
veya geciktirmesi muhtemel kisilerin profilleri hakkinda iyi bir gorlise sahip olmalar
onemlidir. Bu, iletisim kampanyalarint hedeflemelerine ve reddetme olasilig1 olan profillerde
duyarliligin  kiimelenmesini hesaba katan asilama stratejileri tasarlamalarina olanak
saglayacaktir (Kessels vd., 2021).
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Abstract

In this study, it was aimed to examine the postgraduate theses on physical activity and exercise
in the elderly and to obtain information about the general nature of studies. 47 master’s, 17
doctorate and 5 medical specialization theses published between 2006-2022 and registered in
the database of the Council of Higher Education National Thesis Center were examined. Theses
were examined in terms of the type, year, subject, research method, research model, university,
institute, department, number of sample groups and data collection tool variables of the thesis.
As a result of the research, it was seen that the most studies on physical activity and exercise in
the elderly were carried out in 2019. The most studies with 9 postgraduate theses were done at
Dokuz Eyliil University. In the institutes, 51 theses are in the health sciences institute; as a
deparment, it was determined that 30 theses were made in the physiotherapy and rehabilitation
department and 20 theses were in the field of sports sciences (Physical Education and Sports
Department 15, Movement and Training Sciences Department 1, Recreation Department 3 and
Sport Sciences and Technology 1). In the studies examined, it was determined that the most
research was done on the effectiveness of exercise practies in the elderly. In terms of the number
of sample groups handled in the study, 39 theses and more than 1 sample group were handled
more. In addition, it has been determined that the quantitative method in terms of the research
method, the experimental model as the research model and the scale and physical fitness tests
are mostly used as the data collection tool.

Key Words: elderly, physical activity level, content analysis

YASLILARDA FiZIKSEL AKTIVITE DUZEYi VE EGZERSIZ ILE iLGILI
YAPILMIS LSANSUSTU TEZLERIN INCELENMESI

Ozet

Bu arastirmada yaglhilarda fiziksel aktivite ve egzersiz ile ilgili yapilmis lisansiistii tezlerin
incelenmesi ve yapilan ¢aligmalarin genel niteligi hakkinda bilgi edinilmesi amaglanmustir.
YOK Ulusal Tez Merkezi veri tabanina kayitli 2006-2022 yillari arasinda yaymlanmis 47
yliksek lisans, 17 doktora ve 5 tipta uzmanlik tezi incelenmistir. Arastirmada betimsel icerik
analizi yontemi kullanilmistir. Tezler tezin tiirli, yili, konusu, arastirma yontemi, arastirma
modeli, yapildig: liniversite, enstitii, anabilim dali, 6rneklem grubu sayis1 ve veri toplama araci
degiskenleri acisindan incelenmistir. Arastirmanin sonucunda yaslilarda fiziksel aktivite ve
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egzersiz ile ilgili caligmalarin en fazla 2019 yilinda yapildigr goriilmistiir. 9 lisansiistii tez ile
en fazla calisma Dokuz Eyliil Universitesinde yapilmustir. Enstitiilerde ise 51 tezin saghk
bilimleri enstitiisiinde; anabilim dali olarak da 30 tezin fizyoterapi ve rehabilitasyon anabilim
dalinda, 20 tezin spor bilimleri alaninda (Beden Egitimi ve Spor ABD 15, Hareket ve
Antrenman Bilimleri ABD 1, Rekreasyon ABD 3 ve Spor Bilimleri ve Teknolojisi ABD 1)
yapildig1 tespit edilmistir. Incelenen calismalarda en fazla yaslilarda egzersiz uygulamalarinin
etkinligi konusunda arastirma yapildigi tespit edilmistir. Arastirmada ele alinan 6rneklem grubu
sayis1 bakimindan 39 tez ile 1’den fazla 6rneklem grubu daha fazla ele alinmistir. Ayrica
arastirma yontemi agisindan nicel yontemin, arastirma modeli olarak deneysel modelin, veri
toplama araci olarak da olgek ve fiziksel uygunluk testlerinin ¢cogunlukla kullanildig: tespit
edilmistir.

Anahtar Kelimeler: yashlik, fiziksel aktivite diizeyi, igerik analizi

Giris

Yaslanma dogumla baglayan ve yasam boyu devam eden fizyolojik ve fonksiyonel
kapasitelerde ve yasam kalitesinde azalma ile iliskili bir siirectir. Tiim diinyada kronolojik
olarak 65 yas ve iizeri yaslilik olarak kabul edilmektedir. Ulkemizde ve diinyada yasam siiresi
uzamakta ve yash niifusun gen¢ niifusa oranmi giderek artmaktadir (Tirkiye Fiziksel Aktivite
Rehberi, 2014; Erdem ve ark., 2021). Tiirkiye Istatistik Kurumu (TUIK) verilerine gére 31
Aralik 2022 tarihi itibartyla iilkemizde 8 milyon 245 bin 124 yash birey yasamaktadir. 65 yas
ve lizeri niifusun toplam niifustaki payr Aralik 2021 itibariyle %9,7 olmustur (Tiirkiye’de
Yashlik ve One Cikan Saglik Sorunlari, 2022).

Yasli niifusun giderek artmasi nedeniyle “yaslilikta yasam kalitesi” kavrami son yillarda 6nem
kazanmigtir. Yasam kalitesi hastaligin olmamasi yani sira kisinin kendisini iyi hissetmesini,
fiziksel ve ruhsal agidan iyilik halinin devamini ve yagam memnuniyetini kapsamaktadir
(Zorba, 2008). Yashlik déneminde kronik hastaliklar ve ¢esitli etkenler nedeniyle bireylerin
toplum igindeki aktiviteleri kisitlanmakta ve bu da yasam kalitesinin diismesine neden
olmaktadir. Yaslh bireylerin sagliginin ve yasam kalitesinin korunmasi en énemli toplumsal
hedeflerden biridir (Altay ve ark., 2016).

Yaslilarin gilinlik yasam aktivitelerindeki kayip ile yashilikta fiziksel aktivite ve egzersiz
uygulamalar1 giderek 6nem kazanmistir. Fiziksel aktivite, iskelet kaslar1 tarafindan iiretilen
artan enerji tiikketimi ile sonuglanan istemli hareketler olarak ifade edilmektedir. Fiziksel
aktivite giinlik yasam aktivitelerini igeren aym1 zamanda hastaliklarin tedavisinde ve
onlenmesinde etkili bir davranis seklidir (Soyuer ve Soyuer, 2008). Hareketsiz yagam ve
yetersiz fiziksel aktivite diizeyi 6liim, kronik hastalik ve olusturdugu ekonomik yiik ile 6nemli
bir saghk sorunu haline gelmistir (DSO Kiiresel Saglik Riskleri, 2009). Bulasic1 olmayan,
herhangi bir enfeksiyon ile iliskilendirilemeyen, yavas seyirli ve kronik bir dizi hastalik bulasici
olmayan hastaliklar olarak ifade edilmektedir. Bulasic1 olmayan hastaliklar nedeniyle her yil
diinyada 41 milyon insan yagamini kaybetmektedir. Tiirkiye’de ve diinyada bulasict olmayan
hastaliklar ve bunlara bagli 6lim orani yasla birlikte artmaktadir. Yasl niifusun artmasiyla
birlikte bulasici olmayan hastaliklarin da artmaya devam edecegi bildirilmektedir (Demirci ve
Kaya, 2022; Saglik Bakanligi, 2017).

Fiziksel aktivite yaslilarda saglig: iyilestirme ve korumada kullanilan en 6nemli yontemlerden
biridir. Farkli egzersiz tiirlerinin uygulama siklig1 ve yogunluguna goére degismekle birlikte
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saglikla iliskili faydalar1 her yastan birey i¢in dnemlidir (Muchiri ve ark., 2018). Diizenli
fiziksel aktivite kronik hastalik riskini azaltmada, islevselligin korunmasinda, yasam kalitesinin
gelistirilmesinde, zindeligin korunmasinda etkilidir (Cifcili, 2012). Diinya Saglik Orgiitii
(DSO) yaslilar dahil olmak iizere yetiskinlerin haftada en az 150 dk orta yogunlukta fiziksel
aktivite yapmasini onermektedir. Fiziksel aktivitenin bilinen tiim faydalarina ragmen cesitli
nedenlerle yeterli fiziksel aktivite seviyesine ulasilamamaktadir. Yetersiz fiziksel aktivite
diizeyi ve hareketsiz yasam aligkanliklar1 fiziksel ve ruhsal sagligin bozulmasina neden
olmaktadir (DSO Avrupa Bolgesi I¢cin Fiziksel Aktivite Stratejisi 2016-2025, 2016).

Bu calisma yaslilarda fiziksel aktivite ve egzersiz konusunda yapilmis lisansiistii ¢aligmalara
yonelik bir igerik analizi olarak bu alanda yapilmis lisansiistii tezlerin niteligi konusunda
aragtirmacilara bilgi saglamasi acisindan Onemlidir. Lisansiistii ¢alismalarin derlenmesi,
kullanilan arastirma ydntemleri ve konularin se¢iminde arastirmacilara detayli bilgiler
saglayabilir.

Bu amag dogrultusunda YOK Tez Tarama Merkezinde ulasilan tezlerde asagidaki alt amaglara
yanit aranacaktir:

1) Yashlarda fiziksel aktivite diizeyi ve egzersiz ile ilgili yapilmis lisansiistl tezlerin
yiiksek lisans, doktora ve tipta uzmanlik tezi olarak dagilimi nedir?

2) Yashlarda fiziksel aktivite diizeyi ve egzersiz ile ilgili yapilmis lisansiistl tezlerin
konulara gore daglimi nedir?

3) Yashlarda fiziksel aktivite diizeyi ve egzersiz ile ilgilisi yapilmis lisansiistii tezlerin
gerceklestirildigi iiniversitelere gore dagilimi nedir?

4) Yaghlarda fiziksel aktivite diizeyi ve egzersiz ile ilgili yapilmis lisansiistl tezlerin
gerceklestirildigi anabilim dallarina gore dagilimi nedir?

5) Yashlarda fiziksel aktivite diizeyi ve egzersiz ile ilgili yapilmis lisansiistii tezlerin
yillara gore dagilimi nedir?

6) Yashlarda fiziksel aktivite diizeyi ve egzersiz ile ilgili yapilmis lisansiistii tezlerde
kullanilan arastirma yontemlerinin dagilimi nedir?

Yontem

Bu calismada yaglhilarda fiziksel aktivite ve egzersiz ile ilgili yapilmis lisansiistli tezlerin
incelenmesi igin betimsel igerik analizi metodu kullanilmistir. Betimsel igerik analizi, belirli bir
konuda veya alanda birbirinden bagimsiz yapilmis nitel ve nicel c¢aligmalarin incelenip
diizenlenmesidir. Betimsel igerik analizi belirlenmis herhangi bir konu ile ilgili yapilmis
birbirinden bagimsiz ¢alismalarin detayli incelenip konu hakkinda genel egilimlerin
belirlenmesini saglamaktadir. (Ultay ve ark., 2021; Calik ve Sézbilir, 2014). YOK Tez Tarama
Merkezi veri tabaninda 2006- 2022 yillar1 arasinda “yaglilik, geriatri, yashlarda fiziksel aktivite,
yashilarda egzersiz, yaslilarda rekreasyon, huzurevi” anahtar kelimeleri ile detayli bir tarama
yapilmistir.

Arastirmaya dahil edilecek calismalar 6lgiit 6rnekleme ile belirlenmistir. Bu arastirmada
asagidaki dlgiitler dikkate alinmistir:

1. Yashlikta fiziksel aktivite veya egzersiz uygulamalarini arastirmis lisansiistii tezler

2. Orneklemini sadece 65 yas iistii yash bireylerin olusturdugu lisansiistii tezler

3. Ik galismaya 2006 yilinda rastlandig1 i¢in 2006-2022 yillar1 arasinda yayimlanmig
lisansiistii tezler
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4. Orneklem grubunda kronik nérolojik hastalik (Alzheimer, demans, Parkinson,
Hemipleji vb.) olmayan lisansiistii tezler
Ulagilan 74 lisansiistii tezden 5’inin erisim izni olmadigi i¢in toplamda 17 doktora, 47 yiiksek
lisans ve 5 tipta uzmanlik tezi olmak iizere 69 lisansiistii tez aragtirmaya dahil edilmistir.

Arastirmada kullanilan 69 lisansiistii tezi degerlendirmek amaciyla tez inceleme formu
hazirlanmistir. Literatiir taramasi1 yapilarak daha once kullanilan formlar incelenmis ve bu
dogrultuda tez inceleme formu olusturulmustur. Hazirlanan tez inceleme formunda tezin tiiri,
yil1, konusu, arastirma yOntemi, arastirma modeli, yapildig1 iiniversite, enstitii, anabilim dali,
orneklem grubu sayisi ve veri toplama araci yer almistir.

Siirhliklar

Bu ¢alisma YOK Tez Tarama Merkezinde yashlarda fiziksel aktivite ve egzersiz ile ilgili 2006-
2022 yillar1 arasinda yapilmis 69 tez ile sinirlandirilmigtir.

Verilerin Analizi

Arastirmaci tarafindan analiz edilen lisanstistii tezlerin tiirii, yili, konusu, arastirma yontemi,
aragtirma modeli, yapildig1 liniversite, enstitii, anabilim dali, 6rneklem grubu sayis1 ve veri
toplama araci grafik ve tablolar halinde sunulmustur. Tez inceleme formuna gore frekans ve
ylizde degerleri belirlenerek tablolastirilan veriler calismanin genel amaci dogrultusunda
yorumlanmastir.

Bulgular

Bu caligsma yaslilarda fiziksel aktivite diizeyi ve egzersiz konulari ile ilgili yapilmis lisansiistii
tezlerin ¢esitli degiskenler acisindan incelenmesi amaciyla yapilmistir. Toplam yapilan
lisansiistii tezlerin 51 yiiksek lisans,18 doktora ve 5 tipta uzmanlik tezi oldugu goriilmiistiir. Bu
tezlerden 4 yiiksek lisans ve 1 doktora tezine erisim izni olmadigi i¢in arastirmaya dahil
edilmemistir. Arastirmada 47 (%68,12) yiiksek lisans tezi, 17 (%24,64) doktora ve 5 (%7,25)
tipta uzmanlik tezi incelenmistir (Tablo 1).

Tablo 1. Lisansiistii Tezlerin Tiirline Gore Dagilimi

Lisansiistii Tez Tiirii N %

Doktora 17 24,64

Tipta Uzmanlik 5 7,25

Yiiksek Lisans 47 68,12

Toplam 69 100
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Sekil 1°de yaslilarda fiziksel aktivite diizeyi ve egzersiz konulariyla ilgili lisansiistii tezler
yillara gore incelendiginde; ilk lisansiistii tezin 2006 yilinda yapildig:r goriilmektedir. 2006-
2022 yillar1 arasinda yapilan lisansiistii tezlere bakildiginda en ¢ok 2019 yilinda 12 (%17,39)
lisanstistii tez yapilmistir. 2019 yilindan itibaren yapilan lisansiistii tez ¢aligmalarinin sayisi
azalarak devam etmistir.
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Sekil 1. Lisansiistii Tezlerin Yillara Gore Dagilimi

2011
2015

2006 R
2007wl

2008 \—
2010 \—.
2014 —

Tablo 2. Lisansiistli Tezlerin Konulara Goére Dagilimi

Konular N %
Cift Gorev Egitiminin Etkinligi 3 4,35
Denge Calismasi Etkinligi 5 7,25
Yaglilarda Fiziksel Aktivite ve Yagam Kalitesi 6 8,7
Yaglilarda Beslenme ve Fiziksel Aktivite 3 4,35
Yaslilarda Dans Egitiminin Etkinligi 1 1,45
Yaglilarda Diigme Riski 4 5,8
Yaslilarda Egzersiz ve Depresyon 4 5,8
Yaslilarda Egzersizin Etkinligi 17 24,64
Yaslilarda Fiziksel Aktivite Diizeyi 4 5,8
Yaslilarda Fiziksel Aktivite Diizeyi ve Denge 1 1,45
Yaslilarda Fiziksel Aktivite ve Kirilganlk 2 2,9
Yaglilarda Fiziksel Aktivite ve Performans 1 1,45
Yaslilarda Fiziksel Aktivite ve Uyku Kalitesi 2 2,9
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Yaslilarda Fiziksel Uygunluk 1 1,45
Yaglilarda Giinlikk Yasam Aktivitesi Etkilenimi 4 5,8
Yaglilarda Obezite 1 1,45
Yaslilarda Roller Masaj Uygulamasi 1 1,45
Yaslilarda Sosyal Katilim 1 1,45
Yaslilarda Telerehabilitasyon Etkinligi 1 1,45
Yaslilik ve Rekreasyon 7 10,14
Toplam 69 100

Tablo 2’de lisanstistii tezlerde ele alinan konular incelendiginde; yashilarda egzersizin etkinligi
17 (%24,64); yashlik ve rekreasyon 7 (%10,14) ; yaslilarda fiziksel aktivite ve yasam kalitesi 6
(%8,7); denge ¢alismasi etkinligi 5 (%7,25); yaslilarda diisme riski 4 (%5,8); yaslilarda egzersiz
ve depresyon 4 (%35,8); yaslilarda fiziksel aktivite diizeyi 4 (%35,8); yaslilarda giinliik yagam
aktivitesi etkilenimi 4 (%5,8); ¢ift gdrev egitiminin etkinligi 3 (%4,35); yaslilarda beslenme ve
fiziksel aktivite 3 (%4,35) lisansiistii tez olmak tlizere en ¢ok ¢alisilan konular olmustur.
Yaglilarda dans egitiminin etkinligi 1 (%1,45); yashilarda fiziksel aktivite diizeyi ve denge 1
(%1,45); yashlarda fiziksel aktivite diizeyi ve kirillganlik 2 (%2,9); yashilarda fiziksel aktivite
ve performans 1 (%1,45); yaslilarda fiziksel aktive ve uyku kalitesi 2 (%2,9); yaslilarda fiziksel
uygunluk 1 (%1,45); yashlarda obezite 1 (%1,45); yashlarda roller masaj uygulamasi 1
(%1,45); yaslilarda sosyal katilim 1 (%1,45); yashlarda telerehabilitasyon etkinligi 1 (%1,45)
lisansiistii tez olmak iizere daha az c¢alisilan konular olmustur.
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Sekil 2. Lisansiistii Tezlerin Universitelere Gére Dagilimi

Sekil 2°de 38 tiniversitede yaslhilarda fiziksel aktivite diizeyi ve egzersiz konusunda yapilmis
lisansiistii tezlerin dagilimi incelendiginde; en fazla tezin 9 (%13,04) lisansiistii tez ile Dokuz
Eyliil Universitesinde yapildig1 goriilmektedir. Ayrica Hacettepe Universitesinde 6 (%8,7);
Gazi Universitesinde 4 (%5,8); Baskent, Ege, Erciyes, Istanbul Medipol Universitesinde 3’er
(4,35); Abant Izzet Baysal, Adnan Menderes, Bahgesehir, Cumhuriyet, Istanbul, Mugla Sitki
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Kogman, Saglik Bilimleri Universitesinde 2’ser (%2,9); Akdeniz, Atatiirk, Balikesir,
Dumlupiar, Diizce, Gaziantep, Gedik, Giresun, Hali¢, Hitit, Inonii, Istanbul-Cerrahpasa,
Manisa Celal Bayar, Mersin, Omer Halisdemir, ODTU, Onsekiz Mart, Pamukkale, Sakarya,
Sakarya Uygulamal1 Bilimler, Siileyman Demirel, Usak, Uludag ve Yeditepe Universitesinde
I’er (%1,45) lisansiistii tez calismast yapilmistir.
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Sekil 3. Lisansiistii Tezlerin Enstitiilere Gore Dagilimi

Sekil 3’te lisansiistii tezlerin tamamlandig enstitiilere gore dagilimi incelendiginde; en ¢ok
Saglik Bilimleri Enstitiisiinde 51 (%73,91) lisansiistii tez tamamlanmigtir. Lisansiistii Egitim
Enstitlisii 5 (%7,25), Sosyal Bilimler Enstitiisii 5 (%7,25), Tip Fakiiltesi 5 (%7,25), Egitim
Bilimleri Enstitiisti 2 (%2,9) ve Kis Sporlar1 ve Spor Bilimler Enstitiisii 1 (%1,45) olmak {izere
18 lisansiistii tez farkli enstitiilerde tamamlanmustir.
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Sekil 4. Lisanstistii Tezlerin Anabilim Dallarma Goére Dagilimi

Sekil 4’te lisansiistii tezlerin anabilim dallarina goére dagilimi incelendiginde 30 (%43,48)
lisansiistii tez ile yaslilarda fiziksel aktivite ve egzersiz konulariyla ilgili en ¢ok ¢alisma yapilan
anabilim dalinin Fizyoterapi ve Rehabilitasyon oldugu goriilmiistiir. Beden Egitimi ve Spor
ABD 15 (%21,74), Hareket ve Antrenman Bilimleri ABD 1 (%]1,45), Rekreasyon ABD 3
(%4,35) ve Spor Bilimleri ve Teknolojisi ABD 1 (%1,45) olmak iizere toplam 20 lisansiistii tez
spor bilimleri alaninda tamamlanmistir. Aile Hekimligi ABD 3 (%4,35), Beslenme ve Diyetetik
ABD 3 (%4,35), Egitim Bilimleri ABD 1 (%1,45), Ergoterapi ABD 1 (%]1,45), Fiziksel Tip ve
Rehabilitasyon ABD 1 (%1,45), Fizyoloji ABD 1 (%1,45), Hemsirelik ABD 3 (%4,35),
Hemsirelik Esaslar1t ABD 1 (%]1,45), ¢ Hastaliklart ABD 1 (%1,45), I¢ Hastaliklar1 Hemsireligi
ABD 2 (%2,9), Psikoloji ABD 1 (%1,45) ve Yash Saghigit ABD 1 (%1,45) olmak tizere 19
lisansiistii tez yaslilarda fiziksel aktivite diizeyi ve egzersiz konularinda yapilmistir.

Tablo 3. Lisansiistii Tezlerin Orneklem Grubu Sayisina Gore Dagilimi

Orneklem Grubu Sayist N %
Tek Orneklem Grubu 30 43,48
1’den Fazla Orneklem Grubu 39 56,52
Toplam 69 100

Tablo 3’te lisansiistii tezlerde ele alinan 6rneklem grubu sayisi incelendiginde, en ¢ok 1°den
fazla 6rneklem grubu ile 39 (%56,52) lisansiistii tez ¢alismast tamamlanmistir. Ayrica 30
(%43,48) lisansiistii tezin tek 6rneklem grubu ile tamamlanmastir.

Tablo 4. Lisansiistii Tezlerin Aragtirma Y dntemine Gore Dagilimi

Arastirma Yontemi N %

Nicel 63 91,3
Nitel 3 4,35
Karma 3 435
Toplam 69 100

Tablo 4’te lisansiistii tezlerin arastirma yontemlerine bakildiginda en ¢ok 63 (%91,3) lisansiistii
tez ile nicel arastirma yapildig goriilmiistiir. Ayrica 3 (%4,35) nitel ve 3 (%4,35) karma (nicel
ve nitel) lisanstistii tez calismasi yapilmistir.

Tablo 5. Lisansiistii Tezlerin Arastirma Modeline Gore Dagilimi

Arastirma Modeli N %

Betimsel (Tarama) 9 12,86

Coklu Durum Deseni | 1,43
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Deneysel 36 51,43
Fenomenoloji 2 2,86
Icerik Analizi 1 1,43
Iliskisel 10 14,29
Korelasyonel 4 5,71
Nedensel Karsilagtirma 7 10
Toplam 70 100

Tablo 5’te lisansiistii tezlerin arastirma modelleri incelendiginde, en ¢ok deneysel 36 (%51,43)
arastirma modelinin tercih edildigi goriilmektedir. Ayrica ¢oklu durum deseni 1 (%1,43), icerik
analizi 1 (%1,43), Fenomenoloji 2 (%2,86), korelasyonel 4 (%5,71) en az tercih edilen arastirma
modelleri olmustur. Nedensel karsilastirma 7 (%10), betimsel (tarama) 9 (%12,86) ve iliskisel
10 (%14,29) arastirma modelleri de lisansiistii tezlerde tercih edilmistir.

Tablo 6. Lisansiistli Tezlerde Kullanilan Veri Toplama Aracina Gére Dagilimi

Veri Toplama Araci N %
Olgek 62 51,04
Anket 17 14,05
Fiziksel Uygunluk Testleri 26 21,49
Yapilandirtlmig/Yar1 Yapilandirilmig Gortigme Formu 5 4,13
Bilissel Ol¢iim Testleri 2 1,65
Biyokimyasal Bulgular 2 1,65
Giinliik 1 0,83
Kemik Mineral Yogunlugu 3 2,48
Akselerometre Ol¢iimii 1 0,83
Test Bataryasi 1 0,83
Gozlem 1 0,83
Toplam 121 100

Tablo 6’da lisansiistii tezlerde kullanilan veri toplama araglarinin dagilimina bakildiginda en
fazla kullanilan veri toplama aracinin 6lgek (62; %51,24) oldugu gortilmiistiir. Ayrica diger veri
toplama araclarindan 17 (%14,05) anket, 26 (%21,49) fiziksel uygunluk testleri, 5 (%4,13)
yapilandirilmig/yar1 yapilandirilmis goériisme formu, 3 (%2,48) kemik mineral yogunlugu, 2
(%1,65) bilissel 6l¢iim testleri, 2 (%1,65) biyokimyasal bulgular, 1 (%0,83) giinliik, 1 (%0,83)
akselerometre, 1 (%0,83) test bataryasi ve 1 (%0,83) giinliik kullanilmistir.
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Sonu¢ ve Tartisma

Bu ¢aligmada 2006-2022 yillar1 arasinda yaslilarda fiziksel aktivite diizeyi ve egzersiz ile ilgili
yapilan lisansiistii tezlerin ¢esitli degiskenler agisindan incelenmesi amaglamistir. Bu kapsamda
ulagilan tezlerin tiirii, yili, tezin yapildig1 {iniversite, enstitii, anabilim dali, tezin konusu,
arastirma yontemi, modeli ve kullanilan veri toplama araglar1 detayl1 incelenmistir. Elde edilen
bulgulara gore ulasilan sonuglar ve bu sonuglara gore Oneriler asagida sunulmustur.

Yaslilarda fiziksel aktivite diizeyi ve egzersiz konusuyla ilgili yapilan lisansiistii tezlerin
konulara goére dagilimi incelendiginde en ¢ok yaslilarda egzersizin (pilates, aerobik, kuvvet
antrenmani, kalistenik vb.) etkinligi, yaslilikta rekreatif uygulamalar, fiziksel aktivite diizeyinin
yasam kalitesine etkisi ve denge konularinin ¢aligildig1 goriilmiistiir.

Yaslilarda fiziksel aktivite diizeyi ve egzersiz konusunda yapilan lisansiistii tezlerin
iiniversitelere gore dagilimi incelendiginde en fazla Dokuz Eyliil tiniversitesinde yapildig:
goriilmektedir. Arastirmaya dahil edilen lisansiistii tezlerin enstitiilere goére daglimi
incelendiginde en ¢ok Saglik Bilimleri Enstitlisiinde ¢aligma yapildigi goriilmiistiir. En az
calisma Egitim Bilimleri Enstitiistinde yapilmistir. Ayrica anabilim dalina gore dagilima
bakildiginda en ¢ok Fizyoterapi ve Rehabilitasyon Anabilim Dalinda c¢alisma yapilmistir.
Beden Egitimi ve Spor Anabilim Dali en ¢ok ¢alisma yapilan ikinci anabilim dali olmustur.
Bunun nedeni her iki boliimiin ilgilendigi ve arastirma yaptig1 temel konularin egzersiz ve
fiziksel aktive lizerine yogunlagmasi olabilir.

Incelenen lisansiistii tezlerin tiirlerine gore dagilimina bakildiginda agirlikli olarak yiiksek
lisans tezi yapildig1 goriilmiistiir. Tipta uzmanlik tezi oranin en diisiik seviyede olmasi1 egzersiz
ve fiziksel aktivite uygulamalarinin hekimlik egitiminde daha az yer almasi ile agiklanabilir.

Tezlerde kullanilan aragtirma yontemlerine bakildiginda nicel ¢aligma yonteminin en fazla
tercih edildigi tespit edilmistir. Arastirma modeli olarak deneysel modelin en ¢ok kullanildigi
gozlenmistir. Ozel egzersiz uygulamalarinin yaslilar iizerindeki gesitli etkilerinin arastirilmasi
tezlerde siklikla calisilan konu oldugu i¢in en ¢ok tercih edilen arastirma modelinin deneysel
model oldugu sdylenebilir. Yashlarda fiziksel aktivite diizeyi ve egzersiz konusunda yapilan
nitel ¢alisma oraninin oldukc¢a diisiik oldugu goriilmiistiir. Ayrica nicel ve nitel yontemlerin
birlikte kullanildig1 lisansiistii tezlerde tespit edilmistir.

Arastirmaya dahil edilen lisansiistii tezlerde ¢ok cesitli veri toplama araglar1 kullanilmigtir.
Lisansiistii tezlerde kullanilan veri toplama araglarina bakildiginda en ¢ok dlgek, anket ve
fiziksel uygunluk testlerinin tercih edildigi tespit edilmistir. Lisansiistii tezlerde siklikla fiziksel
aktivite diizeyini belirlemeye yonelik dlgekler kullanilmistir. Ozel egzersiz uygulamalarmin
yash bireyler iizerinde etkilerini arastiran lisansiistii tezlerde objektif degerlendirme yontemi
olarak fiziksel uygunluk testleri (antropometrik dl¢iimler, kuvvet ve esneklik testleri, eklem
hareket agiklig1 6l¢iimii vb.) en fazla tercih edilirken test bataryalar1 ¢ok az tercih edilmistir.

Bu caligmada ele alinan anahtar kelimeler “yashilik, geriatri, yashlarda fiziksel aktivite,
yaslilarda egzersiz, yaslilarda rekreasyon, huzurevi” farkli aragtirmalarda konu olmustur (Calik
ve Algun, 2013; Akandere, 2007; Akin, 2017). Yapilan caligmalar yaghlarda yeterli fiziksel
aktivite diizeyi ve egzersizin yaslilik doneminde 6nemine dikkat ¢ekmektedir. Son yillarda
yapilan arastirma sonuglari diizenli egzersizin yaglilarda yasam ve uyku kalitesi, denge, hareket
korkusu, giinliilk yasam aktiviteleri ve depresyon iizerine olumlu etkileri oldugu yoniindedir
(Cetin ve ark., 2019; Sevgin ve Alptekin, 2020; Belice ve ark., 2021; Soyuer ve ark., 2012).
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Giiniimiizde teknolojideki hizli gelismelerinde etkisiyle insanlar daha hareketsiz bir yasam
seklini benimsemeye baslamistir. Bu durum her yastan birey i¢in pek ¢ok saglik problemine
neden olmaktadir. Diizenli, dengeli ve bilingli yapilan fiziksel aktiviteler kazandirdig1 saglikli
yasam bigimiyle bu olumsuz etkilere kars1 bir ¢oziim olmaktadir (ilhan, 2010). Kisiye uygun,
diizenli yapilan egzersizler biyolojik yaslanmay1 geciktirmenin yani sira fiziksel ve bilissel
performanst da koruma ve gelistirmede etkilidir. Diizenli egzersiz ilerleyen yagla birlikte
meydan gelen kemik mineral kaybini1 yavaglatma ve buna bagl yaslilarda kirik riskinin
azalmasinda oldukca Onemlidir. Ayrica sagladigi psikolojik destekle biligsel fonksiyonlarin
korunmasinda, hafizada artis, depresyon riskinde azalma ve uyku kalitesinde artisla birlikte
yasam kalitesini de gelistirmektedir. (Ergiin, 2013).

Yaglilarda fiziksel aktivite diizeyi ile bilissel fonksiyonlar arasindaki iligkinin incelendigi bir
caligmaya 65 yas iistii 251 birey dahil edilmistir. Katilimcilarin yas, cinsiyet, egitim durumu
gibi faktorlerin fiziksel aktivite diizeyini etkiledigi gozlenmistir. Fiziksel aktivite diizeyi ile
biligsel durum arasinda dogrudan giiglii bir iligski oldugu ve fiziksel aktivite diizeyindeki azalma
ile biligsel yonden gerilemenin de daha fazla oldugu tespit edilmistir. Bu durum yaslilarda
fiziksel olarak aktif olmanin bilissel performanslarini korumak i¢in 6nemini ortaya koymustur
(Lok ve Lok, 2016).

Sonug olarak yaslilik doneminde yeterli fiziksel aktivite diizeyi ve egzersiz uygulamalari
yaslilarda genel saglik durumunun korunmasi, yasam kalitesinin gelistirilmesi, giinliik yasam
aktivitelerinde bagimsizligin devam ettirebilmesi, uyku kalitesinin artmasinda olumlu etkiler
gostermektedir. Ayrica yaslanmayla beraber gelisen genel kas kuvveti kaybinin diizenli
egzersiz uygulamalariyla Onlenebilecegi c¢alismalarda gosterilmistir. Yashlikta diisme riski,
hareket korkusu ve denge kaybinin artmasiyla birlikte yasam kalitesi de azalmaktadir. Yeterli
fiziksel aktivite diizeyine sahip yaslilarda bu sorunlarin daha az meydana geldigi ve diizenli
egzersiz uygulamalariyla bu sorunlarin en aza indirilebilecegi incelenen ¢aligmalarda ortaya
konmustur. Bu nedenle yaslilarda fiziksel aktivite diizeyi, egzersiz katilimi ve uyumu ile ilgili
yapilan c¢aligmalarin sayisi artirilarak yasl popiilasyonda genel saglik durumunun korunmasi
ve gelistirilmesine katki saglanabilir.
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Abstract

The aim of this study is to determine the average effect size of the relationships between
academic achievement, academic self esteem and attitude. For this purpose, a meta-analysis of
the studies aimed at determining the specified relationships between the years 2020-2023 was
conducted. In the meta-analysis study, 0 study in terms of the relationships between academic
achievement, academic self esteem and attitude, 16 studies (Niw@=5650) in terms of the
relationships between academic achievement and academic self esteem, 29 studies (Nioa=7618)
in terms of the relationships between academic achievement and attitude 14 studies
(Nwta=4385) in terms of the relationship between academic self and attitude were included.
Studies included in the meta-analysis consist of researches carried out in Adiyaman,
Afyonkarahisar, Ankara, Antalya, Artvin, Aydin, Balikesir, Bartin, Batman, Bayburt, Burdur,
Bursa, Canakkale, Corum, Diyarbakir, Erzurum, Gaziantep, Giimiishane, Isparta, Istanbul,
[zmir, Kahramanmaras, Kastamonu, Kirsehir, Kilis, Kocaeli, Malatya, Mardin, Mugla, Rize,
Sakarya, Siirt, Sivas, Sanlwrfa, Sirnak, Tekirdag, Trabzon, Tunceli, Turkey, America,
Bangladesh, Iran ve Nigeria. Funnel scatter plots, Duval and Tweedie trim and fill method,
Kendall's Tau b coefficient values of Begg and Mazumdar rank correlations, Classic Safe N
analysis and Egger regression test examined for publication bias indicate that there is no
publication bias in the meta-analysis. The Fisher 7 coefficient was used in the effect size
analyzes performed according to the random effects model. As a result of the research, the
relationship between academic achievement and academic self esteem (r=,196) is low level,
the mean relationship between academic achievement and attitude (r=,337) is moderate level,
and the mean relationship between academic self esteem and attitude (r=,151) is low level was
determined.

Keywords: achievement, academic achievement, self esteem, academic self esteem, attitude

AKADEMIK BASARI, AKADEMIK BENLIiK VE TUTUM ARASINDAKI
ILISKILER: BiIR META — ANALIiZ CALISMASI

Ozet

Bu arastirmanin amaci, akademik basari, akademik benlik ve tutum arasindaki iliskilerin
ortalama etki biyiikliigiiniin belirlenmesidir. Bu amag¢ dogrultusunda, 2020-2023 yillar
arasinda, belirtilen iligkileri belirlemeye doniik ¢alismalarin meta - analizi yapilmistir. Meta-
analiz ¢aligmasina akademik basari, akademik benlik ve tutum arasindaki iliskiler agisindan 0,
akademik basar1 ve akademik benlik arasindaki iligkiler agisindan 16 (Nioplam=5650), akademik
basar1 ve tutum arasindaki iliskiler agisindan 29 (Nioplan=7618), akademik benlik ve tutum
arasindaki iligkiler agisindan 14 (Niplam=4385) arastirma, dahil edilmistir. Meta-analize dahil
edilen calismalar Adiyaman, Afyonkarahisar, Ankara, Antalya, Artvin, Aydin, Balikesir,
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Bartin, Batman, Bayburt, Burdur, Bursa, Canakkale, Corum, Diyarbakir, Erzurum, Gaziantep,
Giimiishane, Isparta, Istanbul, izmir, Kahramanmaras, Kastamonu, Kirsehir, Kilis, Kocaeli,
Malatya, Mardin, Mugla, Rize, Sakarya, Siirt, Sivas, Sanlurfa, Sirnak, Tekirdag, Trabzon,
Tunceli, Tiirkiye, Amerika, Banglades, Iran ve Nijerya illerinde gerceklestirilen
arastirmalardan olugmaktadir. Yayim yanlilig1 i¢in incelenen huni sagilim grafikleri, Duval ve
Tweedie kirp ve doldur yontemi, Begg ve Mazumdar sira korelasyonlarina ait Kendall’in Tau
b katsay1 degerleri, Klasik Giivenli N analizi ve Egger regresyon testi, meta-analizde yayim
yanliliginin olmadigina isaret etmektedir. Rastgele etkiler modeline gore gerceklestirilen etki
bliytlikliigii analizlerinde, Fisher 7z katsayisi kullanilmigtir. Arastirma sonucunda, akademik
basar1 ve akademik benlik arasindaki iligkilerin (r=,196) diisiik diizeyde, akademik basar1 ve
tutum arasindaki ortalama iligkilerin (r= ,337) orta diizeyde ve akademik benlik ve tutum
arasindaki ortalama iligkilerin de (r=,151) diisiik diizeyde oldugu belirlenmistir.

Anahtar Kelimeler: basar1, akademik basari, benlik, akademik benlik, tutum
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Abstract

Gastrointestinal cancers are capable of angiogenesis, invasion, migration and metastatic feature
by a hypoxic microenvironment. Hypoxia is a judgment that occurs especially in solid tumors.
Hypoxia is a condition that occurs especially in solid tumors and occurs with low oxygen levels.
A hypoxic microenvironment in gastric cancer is limited to a poor prognosis. Depending on
the degree of hypoxia, cancer cells either undergo apoptosis or have an adaptive response to
this condition. In severe or prolonged hypoxia, cells induce apoptosis, while adaptive notes are
stimulated to survive during acute or low-temperature hypoxia. Autophagy, an important
mechanism for maintaining cellular homeostasis, blocks the induction of apoptosis in general
and inhibits the flaps of caspases with apoptosis. However, some structures proteins formed by
autophagy can help induce apoptosis, which can exacerbate cell damage under hypoxia organs.
In addition, bands of proteins associated with apoptosis can also degrade autophagy-driven
proteins. Hypoxia model emerges by applying CoCl» chemical to gastric cells of AGS and
MKN 45 cancer from these patients in an in vitro model. In AGS and MKN 45 cells treated
with 100 pM CoCl: for 6 hours, apoptosis and their genes Bax and Bcl-2, and those formed by
autophagy, the genes Beclin 1 and LC-3 mRNA expressions are detected by qPCR analysis.
Our results revealed the annotation properties of apoptotic and autophagic genes in two
different gastric cell caps, which they formed CoCl,. As a result of 100 uM CoCl> chemical
for 6 hours, AGS growth is prone to autophagic activity, while MKN 45 growth is prone to
apoptotic activity.

Key words: Stomach cancer, hypoxia, apoptosis, autophagy

MIDE KANSERINDE HiPOKSi KOSULLAR ALTINDA OTOFAJi VE APOPTOZ
ILE ILISKiLI GENLERIN mRNA DUZEYINDE INCELENMESI

Ozet

Gastroinstestinal kanserler, hipoksik bir mikrogevre tarafindan anjiyogenez, invazyon,
migrasyon ve metastatik 6zellik kazabilmektedir. Hipoksi, 6zellikle kat1 tiimdrlerde ortaya
cikan bir kosuldur. Hipoksi, 6zellikle kati tiimdrlerde ortaya c¢ikan bir kosuldur ve diisiik
oksijen seviyeleri ile ortaya ¢ikar. Mide kanserinde hipoksik bir mikrogevre kotii prognoz ile
iligkilidir. Hipoksinin derecesine bagli olarak, kanser hiicreleri ya apoptoza gider ya da bu
duruma kars1 adaptif bir yanit gelistirir. Siddetli veya uzun siireli hipokside, hiicresel apoptoz
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indiiklenirken, akut veya diisiik seviyelerdeki hipoksi sirasinda hiicreler hayatta kalmak i¢in
adaptif yaniti uyararir. Hiicresel homeostazi siirdiirmek i¢in 6nemli bir mekanizma olan otofaji,
genel olarak apoptozun indiiklenmesini bloke eder ve apoptozla iliskili kaspazlarin
aktivasyonunu inhibe eder. Bununla birlikte, bazi durumlarda otofaji ile iliskili proteinler,
hipoksi kosulu altinda hiicre hasarini siddetlendirebilecek olan apoptozu indiiklemeye yardimei
olabilir. Ek olarak, apoptozla iliskili proteinlerin aktivasyonu, otofajiyle iliskili proteinleri de
bozabilir. Bu calismada AGS ve MKN-45 mide kanseri hiicrelerine in vitro modelde
CoClkimyasali uygulanarak hipoksi modeli olusturulmustur. 6 saat boyunca 100 pM
CoClz uygulanmis AGS ve MKN-45 hiicrelerinde apoptoz ile iligkili genler olan Bax ve Bcl-2
ile otofaji ile iliskili genler olan Beclin-1 ve LC-3 mRNA ifadeleri qPCR analizi ile
incelenmistir. Sonuglarimiz CoCl uygulamasinin, iki farkli mide kanseri hiicre hatlarindaki
apoptotik ve otofajik genlerin ifade farkliliklarini ortaya ¢ikarmigtir. 6 saat boyunca 100 pM
CoCl; kimyasalinin uygulanmas1 sonucunda AGS hiicrelerinin otofajik etkinlige yatkin
oladugu, MKN-45 hiicrelerinin ise apoptotik etkinlige yatkin oldugu gosterilmistir.

Anahtar kelimeler: Mide kanseri, hipoksi, apoptoz, otofaji
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Abstract

From past to present, the translator is not only a person who transfers the words or sentences of
a text from a language into another one, but he/she is also a cultural mediator who is responsible
for the intercultural communication because all the cultural exchanges have been done by way
of translation through history. As Burke and Hsia stated, either the translation of Buddhist texts
from Sanscrit and Pali languages into Chinese and the transfer of the Greek philosophy into
Arabic at the beginning of the Middle Ages, or the transfer of the Western texts into Japanese
and Chinese, at the end of the nineteenth century and at the beginning of the twentieth century,
had important influence on the modernisation of the East Asian civilization, and the translators
were the most important agents of these activities. In the eleventh and twelfthth centuries, when
the cultural transfer was the most intense, the Islam civilization influenced Europe very much
through the translations and, the Islam civilization was transferred into Europe by means of the
translations on medicine, astronomy, astrology, philosophy, literature and some other fields and
the importance of the translators were realized at that time. In this study, an important
translator, Gerardus Cremonensis, who left his mark on the translations which were done
intensively in Sicily and Toledo as well as in some other cities of Spain during the 11th and
12th centuries, and his translations will be examined and the influence of his translations on
Europe will be explained.

Key Words: Translation, Translator, Cultural Transfer, Gerardus Cremonensis

KULTUR AKTARICISI OLARAK CEVIRMEN: CREMONA’LI GERARDO
ORNEGI
(")zet

Gecmisten giiniimiize, ¢evirmen sadece bir metnin sdzciik ve ciimlelerini bir dilden bagka bir
dile aktaran kisi degil, ayn1 zamanda kiiltiirler arasi iletisimden sorumlu kiiltiir aktaricisidir.
Zira tarih boyunca biiyiik kiiltiirel aligveriglerin hepsi ¢eviri yoluyla olmustur. Burke ve
Hsia’nin belirttigi gibi, ister Ortacag’in baslarinda Budist metinlerinin Sanskrit ve Pali
dillerinden Cinceye ve yine aynt donemde Yunan felsefesinin Arapcgaya aktarilmasinda, ister
Ortagag’in zirve donemi boyunca bu metinlerin Arapgadan tekrar Latinceye aktarilmasinda,
isterse daha yakin donemde, 19. ylizyilin sonu ile 20. yilizyilin basinda iki Dogu Asya
medeniyetinin modernlesmesine damga vuran Batili metinlerin Japonca ve Cinceye
aktarilmasinda ¢evirmenler en dnemli rolii istlenmistir. Kiiltiir aktariminin en yogun yasandigi
on bir ve on ikinci yiizyillarda Islam medeniyeti, Avrupa iizerinde ceviriler sayesinde olduk¢a
etkili olmus, bu dénemde tip, astronomi, astroloji, felsefe, edebiyat ve bagka alanlarda yapilan
ceviriler sayesinde Islam kiiltiirii Avrupa’ya tasinmis, bu dénemde ¢evirmenlerin rolii 6n plana
cikmistir. Bu c¢aligmada, on bir ve on ikinci yiizyillarda Sicilya ve Toledo’nun yami sira
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Ispanya’nin diger énemli sehirlerinde yogun bir sekilde yapilan ceviri faaliyetlerine damgasini
vuran Onemli bir ¢evirmen, Cremona’li Gerardo tarafindan yapilan c¢alismalar iizerinde
durulacak ve Bati lizerinde etkileri agiklanmaya caligilacaktir.

Anahtar Kelimeler: Ceviri, Cevirmen, Kiiltiir Aktarimi, Cremona’li Gerardo

GIRIS

Cevirmen sadece bir metnin sozciik ve ciimlelerini bir dilden baska bir dile aktaran kisi degil,
ayni zamanda kiiltiirler arasi iletisimden sorumlu kiiltiir aktaricisidir. Zira tarih boyunca biiyiik
kiiltiirel aligveriglerin hepsi ¢eviri yoluyla olmustur. Ceviri vasitasiyla eski Siimer ve Misir
Yunan’a ulasmis, Yunan kiiltiirii Latin ve Islam iilkelerine, Islam ve Latin kiiltiirleri de yine
terciimelerin zeminini hazirladigi Ronesans yoluyla Avrupa’ya ulagmistir. Gergeklestirilen
ceviri faaliyetleri, zaman zaman bireysel ¢alismalar ya da ilme merakli bazi hamiler kanaliyla
yapilsa da asil ceviri faaliyetleri degisik donemlerde kurulan terciime okullar1 vasitasiyla
gerceklestirilmistir. Iskenderiye Okulu, Yunan medeniyeti ile Dogu diinyasin1 bir araya
getirmis; Ciindisapur Okulu, iran ile Yunan ve Hint karsilasmasim saglamis; Sicilya ve
Ispanya’da kurulan terciime okullar1 da Islam ve Bati diinyasini birbirleri ile tanistirmistir
(Ulken, 2016: 5). Burke ve Hsia (2012: Giris)’nin belirttigi gibi, ister Ortacag’in baslarinda
Budist metinlerinin Sanskrit ve Pali dillerinden Cinceye ve yine ayni donemde Yunan
felsefesinin Arapgaya aktarilmasinda, ister Ortacag’in zirve donemi boyunca bu metinlerin
Arapcadan tekrar Latinceye aktarilmasinda, isterse daha yakin déonemde, 19. yiizyilin sonu ile
20. yiizyilin basinda iki Dogu Asya medeniyetinin modernlesmesine damga vuran Batili
metinlerin Japonca ve Cinceye aktarilmasinda ¢evirmenler en 6nemli rolii listlenmistir.

Kiiltiir aktariminin en yogun yasandig1 on bir ve on ikinci yiizyillarda Islam medeniyeti, Avrupa
iizerinde ¢eviriler sayesinde oldukca etkili olmus, bu donemde tip, astronomi, astroloji, felsefe,
edebiyat ve bagka alanlarda yapilan geviriler sayesinde islam kiiltiirii Avrupa’ya tasinmis, bu
donemde ¢evirmenlerin rolii 6n plana ¢ikmistir.

Miisliimanlar Endiiliis adin1 verdikleri iber yarimadasina 711°de girdiler, 1609 siirgiiniiyle de
bu cografyaya veda ettiler. “’Bir sey kemale erdiginde eksilmeye baglar’’ derler. Gergekten de
X. yiizyilda siyasi bir giic ve medeniyet olarak zirveye c¢ikan Endiiliisliller’e adeta ‘’nazar
degmis’’, iki bucguk asir gibi uzun bir siiregte olaganiistii gayretlerle kurulan bir devletin
¢okmesi i¢in yirmi yil gibi kisa bir siire yeterli olmustur. Bundan sonra Endiiliisliiler’in
kaderinde 1614’e kadar devam edecek uzun ve elemli bir tiikenis siireci baglamistir. Endiiliis
sehirleri peyderpey Hiristiyan hakimiyetine ge¢mis, her bir iggal, beraberinde yagma, kitlik,
katliam, esaret ve siirgiin getirmistir. Endiiliisliiler i¢in bir yikim olan bu isgaller, isgalciler i¢in
adeta bir ’ilah1 lituf’” olmustur. Zira isgal edilen her bir sehir gelismislik diizeyi, teskilat1 ve
barindirdig1 kiitliphaneleriyle isgalcilerin gozlerini agmistir.  XII. ve XIII. ylizyillarda
Tuleytula (Toledo)’da Arapga eserlerin Latinceye ve diger Bati dillerine cevrilmesi igin
baslatilan yogun ve kapsamli hamle, bu uyanisin bir sonucudur. ‘’Bati medeniyeti’’ denilen
olgunun tesekkiiliinde bu hamlenin ciddi bir payinin oldugu, bugiin artik herkesin bildigi ve
kabul ettigi bir gergektir.
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CREMONALI GERARDUS: BIYOGRAFISI VE CEVIRILERI

1116 yilina dogru Lombardiya Bolgesi’nde yer alan Cremona’da dogmus olan ve Gherardus
Cremonensis adiyla da bilinen Cremona’lt Gerardo Toledo’nun en verimli ¢evirmeni olup
bilimsel ve felsefi ¢aligmalarini Cremona’da gergeklestirmis ve 1187 yilinda yasaminin biiyiik
bir kismin1 gecirdigi Toledo’da hayatini kaybetmistir (Foz, 1957: 53).

S —
. -— -

-‘(\’_'C' ('().

Cremona’li Gerardo
Kaynak: DHTE Diccionario Histdrico de la Traduccion en Espafia

Cremona’li Gerardo’nun ¢esitli yerlerde felsefe egitimi gordiigiinii ve Latin kiiltiiriinii iyi
bildigini vurgulayan Foz (1957: 54), Batlamyus’un Latinler arasinda bulunmayan astronomi
kitab1 A/magest’i elde etmek amaciyla 1141 yilinda Toledo’ya gittigini ve burada gordigi
Arapea kitaplarin bollugu karsisinda Toledo’ya yerlesip Arapca 6grenmeye basladigini, Toledo
kilise kayitlarina gére 1157-1176 yillar1 arasinda papaz olarak gorev yaptigin dile getirir. Yine
Foz (1957: 54)’un arastirmalarindan edindigimiz bilgilere gore Cremona’li Gerardo, {igii
mantik (diyalektik), on yedisi geometri, on ikisi astronomi, on biri felsefe, yirmi biri tip, ticli
simya ve dordii fal {izerine olmak iizere yaklasik yetmis bir ¢eviri yapmis, kendisine atfedilen
diger ¢eviriler de dahil edildiginde toplam seksen yedi ¢eviri yapmistir. Gonzalez (1997: 65)’e
gore Toledo Okulu Gundisalvo ve ibn Davud (Avendauth) ile Bati felsefesi alaninda
imrenilecek bir dncii role sahip olmussa, bunlarin ¢agdasi olan Cremona’li Gerardo ile bilimler
acisindan zirve noktasina ¢ikmis, XII. yiizyilin ikinci yarisinda Aristoteles’in eserleri Toledo’da
yapilan ¢evirilerle birleserek ayricalikli bir yer elde etmistir.

Cremona’li Gerardo tarafindan Toledo’da gerceklestirilen ¢eviri faaliyetleri, hem sasirtict hem
de hayran olunacak bir konu ¢esitliligine sahiptir: felsefe (Aristo eserleri ve Aristo’ya ait oldugu
diisiiniilen eserler ve ayrica Arap filozoflarin eserleri); matematik, geometri, optik, agirlik
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bilimi; astronomi ve astroloji; tip (Galen’in kiiclik eserleri ve Galen’e ait oldugu diisiiniilen
eserler, er-Razi’nin bazi eserleri, Ebu’l-Kasim el-Zehravi’nin cerrahi el kitabi, Ibn Sina’nin El-
Kanun fi’t-Tib eseri; simya, falcilik ve diger kehanet tiirleri; Arap kiiltiirti ile Mozarab kiiltiiriinii
gelenekle bir araya getiren ve Kurtuba Takvimi (Calendario de Cordoba) olarak bilinen Liber
Anoe (Gonzalez, 1997: 65).

Santoyo (2004: 44) da Cremona’li Gerardo’nun XII. yiizyilin ikinci yarismin biiyiik bir
boliimiinde, yarimadadaki ¢eviri sahnesine tek basina hakim oldugunu ve tip, felsefe, fizik ve
mekanik, matematik, astronomi ve astroloji, geometri ve simya konularinda olmak {izere
seksenden fazla eser ¢evirdigini belirterek, ancak kendisinden ii¢ asir nce Bagdat’ta yasamis
olan Huneyn bin Ishak ile karsilastirilabilecegini vurgular. Cremona’li Gerardo astronomi ve
matematik alaninda Oklid, Theodosios, Batlamyus, Harizmi, el-Fergani; tip alaninda Galen ve
Hipokrat, Ibn Sina ve Ebu’l-Kasim el-Zehravi; felsefe alaninda Aristo, el-Kindi ve Farabi gibi
biiylik isimlerin eserlerini ¢evirmistir (Foz, 1957: 55). Gonzalez (1997: 67-74), Cremona’li
Gerardo tarafindan yapilan gevirileri su sekilde siniflandirir:

A-Felsefe cgevirileri

Aristoteles’ten yaptig: ceviriler:

1.Analytica Posteriora (ikincil Analitikler)

2.Physica (Fizik)

3.Metaphysica (Metafizik) (Gonzalez bu eser i¢in parantez i¢cinde imkansiz oldugunu belirtir)
4.De caelo et mundo (Gokyiizii Uzerine)

5.De generatione et corruptione (Nesiller ve Yozlagma)
6.Meteorologica (Meteoroloji)

Afrodisia’h Alejandro’dan yaptig1 ¢eviriler:

1.De sensu (Algilar Uzerine)

2.De motu et tempore (Hareket ve Zaman Uzerine)

3.De eo quod augmentum et incrementum fiunt in forma et non in yle
4.De unitate (Birlik, Biitiinliik Uzerine)

5.De intellectu et intellecto (Akil ve Anlama Uzerine) (Gonzilez bu eser i¢in parantez iginde
muhtemel oldugunu belirtir)

Farabi’den yaptigi ceviriler:
1.De syllogismo (Aristoteles’in Organon ile ilgili kisminin serhi)
2.De scientiis (Kitab Thsa al-Ulum)

3.De ortu scientiarum (Kitabu’l, Meratibu’l-u’lum) (Gonzalez bu eseri¢in parantez i¢inde
imkansiz oldugunu belirtir
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4.Distinctio Alfarabii super librum Aristotelis de naturali auditu
Kindi’den yaptig1 ceviriler:

1.Risalah fi al-‘Aql (Akil Uzerine)

2.Liber de somno et visione (Uyku ve Riiya Uzerine)

3.De quinque essentiis (Bes Duyu Uzerine)

Bunlarin disinda Temistio’nun Analytica Posteriora igin yazdigi serh

Ishak al-Israili'nin De elementis (Elementler Uzerine) ve De descriptione rerum et
deffinitionibus earum et de differentia inter descriptionem (Seylerin Tanimlar1 ve Tanimlar
Arasindaki Farklar Uzerine) adl1 eserleri

Liber de bonitate pura (Saf lyilik Kitab1) veya Liber de causis (Sebepler Kitabi)

Arap yazari bilinmeyen De elementis (Elementler Uzerine) veya De propietatibus elementorum
(Elementlerin Ozellikleri Uzerine). Latince Liber Aristotelis de causis propietatum et
elementorum primus (Temel Elementler Uzerine) Aristoteles’in olarak da bilinen bu eserin
birinci kitabini1 Cremona’li Gerardo tek basia ¢evirmistir. ikinci kitabin Arapga metni elinde
olmadig1 i¢in ¢evrilmemistir.

B- Matematik ve astronomi cevirileri

1.Liber Euclidis tractatus XV (Ortacagda Oklid’in Elementos eserinin onbes kitaptan olustugu
diistintiliirdii; bilindigi tizere, XIV ve XV. kitaplar Euclide’in orijinaline ek olarak yazilmistir)

2.Nairizi’nin Euclide’in Elementos (Elementler) eserine yazdig1 serh Commentarium (Serh)

3.Abu Uthman veya Muhammad Ibn Abd-al Baqi’nin Liber Iudei super decimum Euclidis
(Oklid’in Onuncu Ktabi)

4.Euclide’in Data eseri (Sabit bin Qurra tarafindan gdzden gegirilmis olan Ishak ibn Huneyn
cevirisinden hareketle)

5.Arsimed’in Liber Arsamithis de mensura circuli (Arsimed’in Daire Ol¢iim Kitabi) eseri
6.Ahmad ibn Yusuf’un De similibus arcubus (Benzer Egriler Uzerine) eseri

7.Ahmad ibn Yusuf’un Liber hameti de proportione et proportionalitate (Oran ve Orantisallik
Uzerine) eseri

8.Menelaos’un De figuris sphaericis (Yeryiizii Sekilleri Uzerine) (iic kitap)
9.Apolonio’nun De sectionibus conicis (Koni Kesitleri Uzerine) eseri (muhtemelen yalniz)

10.Sabit bin Qurra’nin Liber thebit de figura alchata eseri. (Menelaos un De figuris sphaericis
eserinin III. kitabina ve A/magest 1, 13.’e dayanarak yapilan matematik-geometri serhi.

11.Banu Musa’nin Liber trium fratrum (Kiireler, Acilar ve Orant1 Uzerine) eseri.
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12.De practica geometrice (Geometri Uygulamalar1 Uzerine) (yazari bilinmiyor; muhtemelen
Latince “Aubacer” olarak bilinen Abu Bekr al-Hasan’a ait De mensuratione terrarum — Y eryliz
Olgtlimleri Uzerine- eseri)

13.Teodosio nun De sphaeris (Yeryiizii Uzerine) eseri (ii¢ kitap)

14.Teodosio nun De locis habitabilibus (Yasanabilir Yerler Uzerine) eseri (Qusta bin Luqa’nin
Arapga cevirisinden hareketle)

15.el-Harizmi’nin Liber alchoarismo de iebra et almucabala (Cebir ve Karsilastirma Kitab1)
eseri

16.Muhtemelen Abu Kamil’in Liber qui secundum Arabes vocatur algebra et almucabala
(Cebir ve Karsilastirma Isimli Eserin ikinci Arapga Kitabi) eseri

17.Algorismus in integris et minutiis (Giiclii ve Onemsiz Sogukluklar) (Yazari bilinmiyor)

18.el-Fergani'nin De aggregationibus scentiae stellarum et de principiis coelestium motuum
eseri (Yeni Olusan Yildizlarin Toplanmasi ve Gékyiizii Hareketlerinin ilkeleri Uzerine) (Bu
eser Juan Hispalense tarafindan ¢evrilmis olmasina ragmen, Cremona’li Gerardo ¢evirisi olarak
kayda ge¢cmis ve Ortacag kiiltiiriinde genis bir yer tutmustur)

19.Autolycos’un De sphaera mota (Yeryiizii Hareketleri Uzerine) eseri (Ishak ibn Huneyn ve
Qusta bin Luqa gevirisi)

20.Batlamyus’un Liber Almagesti (E1-Mecisti) eseri (13 kitap)

21.Sabit ibn Qurra’mn Liber thebit de expositione nominum Almagesti (Sabit bin Qurra’nin el-
Mecisti Serhinde Isimlerin A¢iklanmasi Kitabi) eseri

22.Sabit ibn Qurra’nin Liber thebit de motu ascensionis et recensionis (Sabit bin Qurra’nin
Yiikselme ve Geri Cekilme Hareketleri Kitabi) eseri (Bu eserin yenilenmis baskist De motu
octacae sphaerae — Yeryiizlinlin Sekiz Hareketi Uzerine- basligiyla ¢ikmistir)

23.Geminos’un Liber introductorius Ptolomei ad artem sphaericam (Batlamyus’un Astronomi
Elementlerini Tanitim Kitab1) eseri.

24 Latince’de “Geberius” olarak bilinen Cabir ibn Aflah’in Gebri de astronomia libri IX in
quibus Ptolomeum emendavit (Batlamyus’un el-Mecisti eserindeki yanliglar1 diizeltmesi i¢in
yazdig1 Kitabiil-Hey e i 1stihi’] Mecisti) eseri (1534 Nuremberg baskisinda yer alan geviri)

25.Liber coaequationus planetarum (Gezegenlerin Esitlikleri Kitab1) (Yazar1 bilinmiyor)

26.Muhtemelen al-Jaihani’nin Liber tabularum iahen cum regulis suis (Kurallarina Gore
Tablolar Kitabi- Meridyen Dogrultusu, Kible Tayini, Takvim Hazirlanmasi, gibi konular
iizerine) eseri.

27.Canones Arzachelis (Cremona’li Gerardo tarafindan yapilan bu ¢eviri tiim Ortagag Batisi
icin Tablas Toledanas -Toledo Tablolari-) olarak yayimlanmaistir)

28.Liber omnium sphaerarum coel et compositionis tabularum (Yazari bilinmeyen astronomi
tablolar1)
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29.Hypsicles’in De ascensionibus signorum (Gok CisimlerininYiikselisi Uzerine) eseri (Ishaq
ibn Huneyn ve Qusta bin Luga’nin Arapga ¢evirisinden hareketle Cremona’lt Gerardo
tarafindan yapilan ceviri)

30.Arib ibn Sa’d’m Liber anohe (Takvimii’l-Kurtuba adli eser oldugu tahmin edilmektedir)
eserl.

31.Liber divisionum (muhtemelen Cremona’li Gerardo tarafindan yapildigi diisiiniiliiyor).
(Euclides’in De divisionibus esrinin Arapga ¢evirisinden hareketle yapildigi saniliyor)

C-Fizik, mekanik ve optik cevirileri

1.Diocles’in De speculis comburentibus) veya Liber tidei de speculo (Yanan Aynalar Uzerine)
eseri

2.el-Kindi’nin De aspectibus (Optik Uzerine) ardindan De umbris et de diversitate aspectuum
(Golgeler ve Cesitli Goriinlimler Uzerine) eserleri

3.Sabit ibn Qurra’nin Liber charastonis (Karastonis Kitabi) eseri

4.1bn Heysem’in De crepusculis et nubium ascensionibus (Ibn Heysem’in Meteoroloji Uzerine
Eseri — Alacakaranlik ve Bulutlarin Yiikselisi Uzerine) eseri

5.Euclides’in yazdig: diisiliniilen De speculis (Aynalar) adli eser (Bjornbo bu ¢evriyi Cremona
cevirilerinin bilinen bir baglantisi bulunmamasina ragmen Cremona’li Gerardo’ya
atfetmektedir)

D-Tip cevirileri

1.Hipokrat’a ait oldugu diisiiniilen ve Cremona’li Gerardo tarafindan yapilan Latince ¢evirisi
Sudhoft, K. tarafindan basilan Liber veritatis Hippocratis de istis qui laborant in agone mortis
(Gergek Hipokrat Kitabi) veya Liber sapientiae (Bilgelik Kitab1) veya Capsula eburnea
(Fildisi Kapsiilii)

2.Expositio Galeni super librum Yppocratis de regimine acutarum egritudinum (Galen
Tarafindan Hipokrat’in Dis Hastaliklar1 Uzerine Siiper Kitabin1 Ag¢iklamasi)

3.Expositio Galeni super librum Yppocratis Prognostica (Galen Tarafindan Hipokrat’in Teshis
Kitabin1 Agiklamasi) (Daha 6nce Afrika’li Konstantin tarafindan ¢evrilmis)

4.De elementis (Elementler Uzerine)

5.Galen’e ait oldugu diisiiniilen De secretis ad Monteum (Y azar1 bilinmiyor — Galen’in tip eseri
ile baglantili metinlerin derlemesi)

6.Liber Galeni de complexionibus Galen’in Terkipleri Uzerine) veya Liber de temperamentis
(Mizaglar Kitabi)

7.De malicia complexionis diversae (Cesitli Kompleks Hastaliklar Uzerine) veya De inaequali
intemperantie (Asir1 Esitsizlikler Uzerine)
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8.De simplici medicina (Basit Tip Uzerine) veya De simplicibus medicamentis (Basit Ilaglar
Uzerine) (Cremona’li Gerardo Galen’in bu eserinin ilk dort kitabini Latinceye yalniz
cevirmistir; Nicolds de Reggio ise XIV. yiizyilda kalan alt1 kitab1 Yunancasindan ¢evirmistir.

9.De criticis diebus (Kritik Oliimler Uzerine)
10.De crisi (Krizler Uzerine)
11.Tegni Galeni cum expositione ali ab redoham (Galen’in Eseri)

12.el-Kindi’nin De gradibus medicinarum (ilag Miktarlar1 Uzerine) veya De medicinarum
compositarum gradibus investigandis (Arastirilmis Kompoze Ilag Miktarlar1 Uzerine) eseri

13.ibn Maseveyh’in Aphorismus (Aforizmalar) adl1 eseri

14.Yahya ibn Sardbyln’un Practica lohannis Serapionis dicta breviarium adli eseri (S6z
konusu bu Arapga tip ve bilim kitabinin ¢evirisi kismen ¢evirisi yalniz yapilmistir. Daha etkili
olan panzehirleri ele alan VII. kitabin Cremona ¢evirisi tiim Ortagag ve kismen Ronesans
doneminde yaygin bir sekilde taninmig ve kullanilmistir)

15.Ebubekir er-Razi’nin Liber Albubatri Rasis qui dicitur Almansorius (et-tibbu’l-Mans(ri)
adli eseri (10 kitap; dokuzuncusu genis bir alana yayilmis, oldukca sik kopyalanmis ve serh
edilmistir)

16. Ebubekir er-Razi’nin Liber divisionum (Bolimler Kitab1) adl1 eseri

17. Ebubekir er-Razi’nin Liber introductorius in medicina parvus (Tip Uzerine Kiigiik Tanitici
Kitap) adl1 eseri

18. Ebubekir er-Razi’nin De iuncturarum aegrititudinibus (Eklem Hastaliklar1 Uzerine) adli
eseri

19.Ebu’l Kasim el-Zehravi’nin Liber Azaragui de cirurgia (el-Zehravi’'nin Cerrahi Kitabi) adli
eseri (Ebu’l Kasim’in al-Tasrif’inin sadece bir kismini kapsayan ve Ortagag boyunca genis bir
cografyaya yayilan ¢eviri)

20.ibn el-Wafid’in De medicinis et cibis simplicibus (1laclar ve Basit Gidalar Uzerine) veya De
simplicium medicinarum virtutibus (Etkili Basit Ilaclar Uzerine)

21.Ali ibn Ridvan’in Commentarius in artem parvam adli eseri (Galen’in Ortagag ve Ronesans
tibbinin kurulugunda biiyiik bir 6neme sahip Microtegni eserine yazilan serh)

22.Canon Avicennae libri quinque (el-Kanln fi’t-T1ibb’bin Bes Kitabi)
23.De medicinis cordialibus (Kalp ilaglar1 Uzerine) (muhtemelen yalmz gevirdi)

24 Viaticum Constantini (Konstantin’e Yolculuk)’ye yazilan serh (Geleneksel listelerde yer
almamaktadir)

25.el-Kindi’nin De gradibus (Farmakolojiye Matematigin Uygulanmas1 Uzerine) adl1 eseri.

E-Astroloji, simya ve kehanet ¢evirileri
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1.Liber alfadhol (Burglar Kitabi)

2.Masallah’in De orbe (Yoriingeler Uzerine) veya De scientia motus orbis (Yoriinge
Hareketleri Bilgisi Uzerine)

3.”Alchandrus” veya “Alcandrinus” olarak bilinen kisi tarafindan yazilan Arcandam de
veritatibus et praedictionibus astrologiae (Astrolojik Gergekler ve Tahminler Uzerine) adli
eser

4.Liber in quo terrarum corporumque continentur mensuratones Abhabuchri, qui dicebatur
Heus (Arazi Olgiimleri Uzerine) (Yazari belli degil)

5.Liber Alfadhol i dest arab de bachi (Burglar Uzerine)

6.Liber de accidentibus alfel (Kazalar Kitab1)

7.Cabir bin Hayyan’m Liber divinitatis (Kehanetler Uzerine) adli eseri

8.Ebubekir er-Razi’ye atfedilen De aluminibus et salis (Sap ve Tuzlar Uzerine) adl1 eser

9.Ebubekir er-Razi’ye atfedilen Liber luminis luminum et perfecti magisterii (Isiklarin Is181 ve
Miikemmel Ustatlar) adl1 eser

10.Kismen Paul Tannery tarafindan g¢evrilen ve yanliglikla Santalla’lit Hugo’ya atfedilen Liber
geomantie de artibus divinatoriis (Fal Uzerine)  adli  eser (Cremona’li  Gerardo’nun
yazarligt konusu, bu g¢evirinin muhafaza edildigi elyazmalarinda yeterince tezat
olusturmaktadir)

11.De lapidibus (Taslar Uzerine) (muhtemelen Cremona’li Gerardo ¢evirdi)

Ispanya’da bilim ve felsefe etkinliginin ozellikle iki merkezde (Kurtuba ve Toledo)
yogunlastigini ve Halife Abdurrahman III ve Halife el Hakam II’nin 6zel tegvik ve destekleriyle
bir medrese (akademi) ve bir kiitiiphane kuruldugunu dile getiren Yildirim (2012: 94), Arapga
kitaplarin Latinceye ¢evrilmesiyle bu kitaplarda toplanmig olan bilgi ve gerek felsefe gerekse
diistincelerin Avrupa’yi etkiledigini ve boylece Arap diline ve Arapga kaynaklara kars1 yakin
bir ilgi dogdugunu belirtir.

12. yiizyildan itibaren Avrupa’da bilim ve felsefeye kars1 ilginin artmasi ve giic kazanmasinda
cevirinin en 6nemli etken oldugu hemen hemen biitiin kaynaklarda dile getirilmektedir.
Miisliiman, Hiristiyan ve Yahudilerin bir arada yasadigi Endiiliis’te ortaya koyulan ilimli
iletisim ortaminda kiiltiirel aligveris dnemli bir seviyeye ulagmis ve bu iletisimde ¢eviri en
onemli unsurlardan biri olmustur. Onemli bir iletisim arac1 olan geviri vasitastyla Endiiliis’te
yapilan calismalar Bati kiiltiiriinii etkilemis ve bu etki ylizyillarca stirmiistiir. Arapgadan
Latinceye yapilan ceviriler i¢inde 6zellikle bazi eserler Batiy1 oldukca etkilemis, tip, felsefe,
bilim ve daha birgok alanda kalici izler birakmistir. Toledo Cevirmenler Okulu’nda Ibn
Sind’dan yapilan ceviriler gerek felsefe gerekse tip alaninda oldukga etkili olmustur. Bu eserler
icinde El-Kanun fi’t-Tib cevirisi Bati tibbi iizerinde son derece etkili olmus, yiizyillarca Avrupa
iiniversitelerinde ders kitab1 olarak okutulmustur.

Bammat (1975: 163), El-Kanun fi’t-Tib adl1 eserin alt1 yiizy1l boyunca gerek ltalya, gerekse
Fransa tiniversitelerinde tip 6gretiminin ana kitab1 olarak okutuldugunu, on besinci yiizyilda on
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bes kere Latince, bir defa da Ibranice olarak basildigin1 ve on sekizinci yiizyila kadar bu
baskilarin devam ettigini, hatta on dokuzuncu yiizyilda Fransa’da Montpellier tip fakiiltesinde
kaynak kitap olarak okutulmasina devam edildigini ifade eder. Latince Avicenna, Ibranicede
Aven Sina olarak bilinen Ibn Sinad’nin tipta hem Doguda hem de Batida ¢ok 6nem kazanmis
olan El-Kaniin fi’t-Tib (Tibbin Kanunu) adli eserinin 13. yiizyilldan 17. yiizyilla dek Bati
{iniversitelerinde temel ders kitabi olarak okutuldugunu hatta giiniimiizde bile bazi Islam
iiniversitelerinde hala okutulmakta oldugunu belirten Tez (2001: 173), 12. yiizyi1lda Cremona’l
Gerardo tarafindan Latinceye cevrilmesinden sonra matbaanin bulunmasiyla Incil’den sonra en
cok basilan kitap oldugunu ifade eder.

Cremona’li Gerardo tarafindan cevrilen bir diger onemli eser Batililarin Rhazes olarak
isimlendirdikleri, Hipokrat ve Galen’den sonra tip ilmine yaptig1 katkilardan dolay1 “Araplarin
Galeni” tinvaniyla anilan hekim-filozof Eb® Bekir Muhammed b. Zekeriyya er-Razi’nin et-
Tibbu’l-Mansiri adli eseridir. Bu eser, 1481 yilinda Cremona’li Gerardo tarafindan Liber
Almansori adiyla Latinceye ¢evrilmistir. Eserin Cremona’li Gerardo tarafindan yapilan Latince
cevirisini inceledigimizde, orijinal metinde yer alan ifadelerin sdzciigii sdzciigiine ¢evrilmedigi,
eserin ¢evirmeni Cremona’li Gerardo tarafindan, ¢eviri metnin birinci sayfasinda kisa bir 6nsoz
yazildig1 tespit edilmistir. Alt1 satirdan olusan ve ¢evirmenin kendisi tarafindan yazilan
onsozde, eserin halife (kral/regis) Mansur’un tesvikiyle Zekeriya oglu EbG Bekir er-Razi
tarafindan yazildig1 ve bizzat Cremona’li Gerardo’nun kendisi tarafindan Toledo’da Arapcadan
Latinceye terclime edildigi ancak belirsiz olan bazi yerlerde Gerardo tarafindan kiiciik notlar
ilave edildigi ve bir sozliik eklendigi belirtilmistir.

Er-Razi’nin Cremona’li Gerardo (1114-1187) tarafindan Liber (Rhazes) ad Almansorem veya
Liber Medicinalous Ahmandren adiyla Latinceye terciime edilmis olan Kitdabu 'I-Mansiri adl
eseri, Bat1 tibbinm1 etkileyen ve Ronesans’in Oniinii agan en dnemli eserlerden biri olmug ve
defalarca Avrupa’nin muhtelif yerlerinde basilmistir (Agirak¢a, 2016: 167). Er-Razi’nin bu
onemli eserinin XV. yiizyilin sonlarinda 1472, 1481, 1490, 1492 yillarinda Milano’da; 1497°de
Venedik’te; 1470, 1535 ve 1540 yilinda italya’nin Padoue sehrinde; 1510 yilinda Lyons’da ve
1544 yilinda Bale’de Latince olarak yayinlandigimi belirten Agirakca (2016: 167), Arapga
metinle birlikte Latince c¢evirisinin 1483, 1490, 1493 ve 1497 yillarinda Venedik’te
yaymlandigini ifade eder.

Et-Tibbu’l-Mansuri’nin dokuzuncu kitabinin onaltinci ylizyila kadar {iniversitede pratik tip ders
kitab1 olarak kullanildigina isaret eden Siraisi (1990: 131), Ronesans’in en énemli anatomisti
Vesalius’un, eserin 12. yiizyil cevirisini diizenleme ve yorumlama konusunda yeterli ilgiyi
gosterdigini, kitabin 115 bagliginin her birinin bagagrisindan ayak agrisina kadar ¢esitli konulari
ele aldigini; huy ve viicut siv1 nitelikleri ile baglantili materyalist psikolojinin, Almansor ve
benzer sekilde diizenlenmis eserlerde yer alan ruhsal sikayetlerin (cinnet melankoli) diger kafa
problemleri arasina serpistirildigini ortaya koydugunu ve bu nedenle hekimlerin, tutkulu agki
fiziki rahatsizliklar arasina dahil ettiklerini ve {izgiin asigin fiziki semptomlar1 olarak
saydiklarini belirtir. Virk (2014), on ciltten meydana gelen ve Grek-Arab tibbin ele aldig ez-
tibbu’l-Mansuri’nin bazi ciltlerinin ayr1 ayr1 Almanca ve Fransizca olarak yaymlandigini, 1264
yilinda Yahudi hekim ve filozof Shem Tobb tarafindan Marseilles’de Latinceye terclime
edildigini, 1480 yilinda Italyan Cremona’li Gerardo tarafindan cevirisi yapilan eserin
dokuzuncu cildinin Nonus Almansoris ad1 altinda yayilandigini belirtir. Nonus Almansoris’de
bir boliimiiniin anatomiye ayrildigini1 burada duyusal ve motor kisimlar da dahil insan
viicudunun degisik organlar1 ayrintili bir agikladigini, omuriligin tanimini yaptigint ve boyun
veya omurilikte meydana gelen bir yaralanmanin, zarar goren sinirlerle ilgili kisimda felce
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neden oldugunu ortaya koydugunu dile getiren Virk (2014), bu eserin 16. ylizyila kadar
Montpellier, Bologna, Paris ve Oxford iiniversitelerinde standart ders kitabi olarak
okutuldugunu ifade eder.

SONUC

Cremona’li Gerardo, yapmis oldugu ¢evirilerle, etkisi yiizyillarca devam edecek olan Arapca
eserleri Latinceye kazandirmis, ibn Sind ve Eb(i Bekir er-Razi gibi Islam bilginlerinin
Avrupa’da taninmasina vesile olmustur. Yapmis oldugu ¢eviriler felsefe, matematik, astronomi,
fizik, mekanik, optik, tip, astroloji, simya ve kehanet konular1 iizerine olup, 6zellikle tip
alanindaki gevirileri Avrupa’da biiyiik bir {in kazanmus, 6zellikle Ibn Sina’dan yapmis oldugu
Kdanun adli eseri 14. ylizyildan itibaren 6grencilerin tip disiplinini 6grendikleri bir el kitab1
olarak Bat1 tibbinda temel bir rol oynamis ve Bologna’da, 1405 yili egitim programina gore,
bastan ayaga hastaliklar1 agiklayan Kdniin un li¢iincii kitabinin tamaminin takip edilerek pratik
tip egitimi 6gretilmis, 14. yilizyilin ortasindan itibaren bu eser agik¢a tip 6grenmek i¢in en iyi
tibba giris kitab1 olarak kabul edilmis ve Montpellier ve Bologna tip okullar1 basta olmak {izere
Ortacag Avrupast’ndaki bircok tip okulunda ders miifredatlarinin igerisinde kendisine yer
bulabilmistir (Hatipoglu, 2022: 283). Cremona’li Gerardo tarafindan ¢evrilen bir diger 6nemli
eser, Ebl Bekir er-Razi’nin et-Tibbu’l-Mansiiri adli eseri olup, Cremona’li Gerardo (1114-
1187) tarafindan Liber (Rhazes) ad Almansorem veya Liber Medicinalous Ahmandren adiyla
Latinceye terclime edilmis ve Bati tibbini etkileyen ve Ronesans’in 6niinii acan en énemli
eserlerden biri olup defalarca Avrupa’nin muhtelif yerlerinde basilmistir. Cremona’li Gerardo
tarafindan yapilan ¢evirisi XVIII. yiizyila kadar Avrupa Tip Okullari’nda okutulan klasik
eserler arasinda yer alan et-Tibbu’I-Mansiri islam tibbr klasigi olmus ve bu eser Razi’ye
Calinos-u Arab (Arap Galen’i) iinvan1 kazandirmistir. On bdliimden olusan eser Mansur ibn
Ishak adina ithaf edilmis, dokuzuncu bdliimii Nonus Almansoris ad1 altinda Ortagagda ¢ok iinlii
olmus ve XV. ylizyilda Tiibingen’de tip miifredatinin yer alan kitaplardan biri olmustur.
Cremona’li Gerardo’nun diger alanlarda yapmis oldugu ceviriler de en az tip ¢evirileri kadar
degerli olup Bati’da asirlarca etkili olmustur.
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Abstract

As in the West-East dichotomy of Orientalism, space in modern times points to what is forward
and backward in time through the progressive perception of history, rather than its true identity.
Due to the progressivist perception, historians have not comprehensively addressed the ways in
which the Ottomans made sense of space and the world of belonging they built upon it. For a
considerable time period, the territories of the Ottoman Empire were called “Memalik-i
Mabhrise-i Sahane” (The Well Protected Domains of His Imperial Majesty). Thus, the country
was concretized by the divine origin of the sultan’s power rather than its borders. This
personification of the space referred more to the bonds of belonging. The bond between the
Ottoman subjects and the sultan was constituted by being subject to the “Memalik-i Mahrise”
(Well-Protected Domains). Until the Treaty of Karlowitz in 1699, this country was not a space
evaluated in terms of concrete borders. In this article, I intend to analyze the Ottomans’
conception of space and the perception of belonging built on it before the Treaty of Karlowitz,
when there was no cadastral discipline, when there was a conception of space that did not
correspond to a physical unit in the modern sense. “Memalik-i Mahriise-i Sahane,” which has
no concrete and rational equivalent on a ground where there is no notion of borders and
therefore we cannot mathematize, is a “celestialization” territory and a word group. Till the last
decade of the 16th and 17th centuries, the Ottomans also identified Empire’s cities as
“mahrise.” As well known, “mahriise” is a concept employed to refer to large cities surrounded
by fortresses. The fact that the entire city was surrounded by fortresses was no longer valid for
the Ottomans. It seems that the term “mahriise” acquired a semantic content that goes far
beyond the lexical meaning. In the broadest sense, the concept of “mahriise” denotes a sense of
belonging that encompasses all layers of society, regardless of their gender, intersectionality,
and ethnoreligious backgrounds; namely, Muslims and non-Muslims, family members,
community members, urbanites, peasants, Turks, Greeks, and Arabs, as well as people of
custom (ehl-i 6rf), people of agriculture (ehl-i ziraat), people of commerce (ehl-i ticaret), and
people of knowledge (ehl-i ilm). This is evidenced by the use of the term in Ottoman sharia
court registers, sometimes in combination with eyalet (province) and sometimes with Kaza.
The use of “Mahriise-i Trabzon Eyaleti” to refer to the province as a whole, or “Mahrilise-i
Trabzon Kazas1” to indicate a unit that includes villages as well as the city, is proof that mahriise
does not only mean the city or that it had a rather different and comprehensive meaning. In this
respect, one can observe the broadest world of belonging of an Ottoman individual in the
example of “Hac1 Hiiseyin, the son of Yakub’s son, who lived in the Muhyiddin Neighborhood
in mahruse-i Trabzon” or “Ummi, the daughter of Musli Bese, a resident of the Cami’-i Cedid
Neighborhood in mahruse-i Trabzon.” After all, as Linda T. Darling claims, “The Circle of
Justice” was a common ground for both the rulers and the ruled in the Ottoman world regarding
seeking justice in both the Ottoman qadi courts and the Divan-1 Hiimayn, just like “The Circle
of Justice”, the mahriise, too, provides a common sense of belonging for both social groups.
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OSMANLI iMPARATORLUGU’NDA “SEMAVILESMIS” BIR MEKAN OLARAK
“MAHRUSE” VE AIDIYET DUNYASI

Ozet

Oryantalizmin Bati-Dogu dikotomisinde oldugu gibi mekan modern zamanlarda gercek
hiiviyetinden ziyade, ilerlemeci tarih algis1 iizerinden zamanda ileri ve geri olana isaret eder.
Ilerlemeci tarih/zaman algis1 miinasebetiyle tarihgiler Osmanlilarin mekani anlamlandirma
bicimlerini ve bunun iizerine insa ettikleri aidiyet diinyasin1 pek ele almamislardir. Osmanl
Imparatorlugu iilkesinin “Memalik-i Mahrfise-i Sahane” olarak isimlendirildigi malumdur. Bu
iilke, sinirlarindan ziyade padisahin ilahi menseli iktidar1 ile miisahhaslastirilmaktadir. Mekanin
bu sekilde cisimlestirilmesi, daha ¢ok aidiyet baglarmma génderme yapar. Osmanli tebaasi ile
padisah arasindaki bagir “Memalik-i Mahriise”ye tabi‘yet tesis eder. Bu iilke, Karlofca
Anlagmasi’na kadar somut sinirlar iizerinden degerlendirilen bir mekan degildir. Bu bildiride,
Karlof¢a Anlagsmasi’ndan dnceki, kadastral disiplinin olmadigi, modern anlamiyla fiziki bir
birime tekabiil etmeyecek sekilde bir mekan tasavvuru olan Osmanlilarin mekan ve bunun
iizerinde insa edilen aidiyet diinyasi1 degerlendirilmeye c¢alisilacaktir. Bu baglamda sinir
mefhumunun  olmadigit  bir zeminde, somut ve rasyonel karsilifi olmayan,
matematiksellestiremedigimiz “Memalik-i Mahrise-1 Sahane nin “semavilestirilmis” bir iilke
ve kelime grubu oldugu anlagilmaktadir. 16. ve 17. ylizyilin son on yilina kadar, Osmanlilar,
tek tek sehirlerini de “mahriise” olarak tavsif ederler. Mahriise bilindigi iizere hisarla gevrili
biiylik sehirleri vasiflandirmak i¢in kullanilan bir kavramdir. Sehrin tamaminin hisarla ¢evrili
olma durumu Osmanlilar i¢in gecerliligini yitirmistir. Dolayisiyla “mahriise”, Osmanli
Imparatorlugu’nda bu sdzlilk anlammin ¢ok Stesine tasan bir semantik muhteva edinmis
goriinlir. Mahriise, en genis manada Miislim-zimmi, ailevi, cemai, sehirli, kdyli, Tiirki, Rumd,
Arabi; ayrica ehl-i orf, ehl-i ziraat, ehl-i ticaret ve ehl-i ilm olmak {izere toplumun biitiin
katmanlarini igeren/kapsayan bir aidiyet formudur. Kavramin ser‘iyye sicillerinde kimi zaman
eyalet ile kimi zaman da kaza ile terkip edilerek kullanilmast bu durumu gosterir. “Mahriise-i
Trabzon Eyaleti” seklinde eyaletin geneline isaret etmek i¢in ya da “Mahriise-i Trabzon Kazas1”
olarak sehrin yaninda koylerini de iceren birimi gostermek i¢in kullanilmasi, mahrlisenin
sadece sehir anlamina gelmediginin veya sehrin lizerinde daha biiyilik anlam katmanlarina sahip
oldugunun delilidir. Osmanli insaninin en genis aidiyet diinyasin1 “Mahrise-i Trabzon’da
Muhyiddin Mahallesi’nde sdkin Yakub’un oglu Haci Hiiseyin” ya da “Mahrise-i Trabzon
mahallelerinden Cami‘-i Cedid Mahallesi yerlesiklerinden Musli Bese’nin kiz1 Ummi adl
kadmn” 6rneginde gérmek miimkiindiir. Neticede Linda T. Darling’in iddia ettigi gibi “arz-1
héller” ekseninde Osmanli halkinin gerek kadi mahkemesine gerekse Divan-1 Hiimay(n’a
yaptiklar1 bagvurular ile adalet talepleri baglaminda “daire-i adliyye”, Osmanl diinyasinda
yoneten ve yonetilenleri ile ortak bir temel ise “mahriise” de her iki ziimre acisindan ortak bir
aidiyet bi¢imine isaret etmektedir.

Anahtar Kelimeler: Osmanli imparatorlugu, mekan, mahruse, sehir, aidiyet

Giris

Tarihgiler, 19. yiizyildan bu tarafa tarihin bilim oldugu iddiasindadirlar ve bu baglamda
pozitivist bir tavirla somut tarihsel verilere ehemmiyet gosterirler; fakat ilgingtir bu 6nemi

tarih¢iligin olmazsa olmaz sacayaklarindan mekana gdstermis olduklarmi séylemek zordur.
Pozitivizmle beraber ilerlemeci tarih/zaman algis1 mekanin ihmalini beraberinde getirmistir.
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Nitekim Osmanli tarihgiliginde de Osmanlilarin yasadigi mekana dair pek bir literatiir viicuda
gelmemistir; bu konuda daha ¢ok mimarlik tarihgileri ve kismen sanat tarihgileri
konusmuslardir. Tarihgilerin mekani bu sekilde ihmallerinin altinda muhtemelen modern
zamanlarla birlikte vurgunun mekandan ¢ok zamana kaymasi yatmaktadir (Harvey, 1991: 205).
Modern felsefe icin de zaman, mekandan daha ayricalikli héale gelir (Heller, 1995:3).
Oryantalizmin Bati-Dogu dikotomisinde oldugu gibi mekan, modern zamanlarda gercek
hiiviyetinden ziyade, ilerlemeci tarih algis1 iizerinden zamanda ileri ve geri olana igaret eder
(Hentsch, 2008). Boylece modern bigimiyle Osmanli tarihgiligi de 6rnegin sehir tarihi yaziyor
olsa bile mekanin gercek hiiviyetini ortaya ¢ikarmak yerine, sosyo-ekonomik perspektifle
sehrin ne kadar Batili, dolayisiyla zamanda ileri ya da geri oldugunu tahlil etme kaygisi tagir.
Bu tebligde ilerlemeci tarih/zaman algisina takilmadan Osmanlilarin tek tek sehirlerine izafe
ettikleri “mahriise” kavraminin nasil bir mekana tekabiil ettigi ve Osmanli insanina ne sekilde
bir aidiyet diinyas1 temin ettigi sorularina cevap aranacaktir.

iktidarin Mekani: “Mahriise”

Osmanli Imparatorlugu iilkesi malum oldugu iizere “Memalik-i Mahriise-i Sahane” olarak
isimlendirilir. Fakat bu iilke, modern anlamda Westphalia Anlagsmas1 ile insa olunmaya
baslayan uluslararasi hukukun teminati altindaki kat’i sinirlara sahip degildir. Palmira
Brummett’in (2011: 72) belirttigi lizere “Padisah egemenlik alanini karalar, denizler, itibar ve
itaat temelinde Olger. O ‘iki denizin ve iki kitanin hakimi’ ve alemin siinacagi yer’dir
(Glempendh). Iki unvan da mekan: ifade etmekle birlikte, burada daha cok padisahin genis
otoritesi ve giicii anlatilmaktadir.” Boylece lilke, sinirlarindan ziyade padigsahin ilahi menseli
iktidar1 ile miisahhaslastirilmaktadir (Gencer, 2000).

Osmanlilarin 19. ylizyildan 6nce heniiz kadastral disiplinin olmadigi, modern anlamiyla fiziki
bir birime tekabiil etmeyecek sekilde bir mekan tasavvurlari vardi (Tanyeli, 2021, 271).!
Dolayistyla sinir methumunun olmadigi bir zeminde, somut ve rasyonel karsiligi olmayan,
matematiksellestiremedigimiz “Memalik-i Mahrise-1 Sahane’nin “semavilestirilmis” bir tilke
ve kelime grubu oldugu anlagilmaktadir.

Lewis Mumford (2013), Arnold Toynbee’ye referansla “etherialization” kavramini kentlerin
ingas1 ve gelisimlerini izah etmek icin kullantyor; biz de bu tebligde, kavramin bedeninde ve
ruhunda biraz degisiklik yapmaya cesaret ederek Mumford’dan o6diing alarak “mahrise”
kavramin bu perspektifle okumaya gayret ediyoruz. Buna gore;

Toynbee, gelisen teknik gereglerin karmasikligiyla birlikte insanin fiziksel ¢evre
tizerindeki artan tahakkiimii ile insan kiiltiiriiniin kalitesi arasinda birbirini
destekleyen tekbi¢imli bir iliskinin olmadigini gostermistir. Bir iligki varsa bile,
bu ters bir iligkidir. Zira duragan ve insani alanda yaraticiliktan uzak olan kiiltiirler
genellikle maharetli teknik uyarlamalara ve kesiflere imza atarken, daha yaratici
kiiltiirler enerjilerini daha yiice ve ince bi¢imlere harcarlar; bu yiizden onlarin
teknik aygitlar1 bile ileri derecede maddesizlesmis, ciissesi ve agirligi azalmais,
tasarimi ve caligmasi basitlesmis hale gelir. Toynbee bu sureci “semavilestirme”
[etherialization]’ olarak adlandirir (Mumford, 2013: 148).

Mumford’a gore Toynbee, biiylimeyi “sadece bir siirekli ilerleyen maddesizlesme, diinyevi
hayatin bir cennet suretine donilismesi siireci” olarak diisiiniiyor. Halbuki ona gore

! Mekanin rasyonel bigimde diizenlenmesi modernlesme projesinin ayrilmaz bir pargasidir. Geleneksel dsnemde
ise mekan Tanri’nin ve dolayisiyla onu temsil eden hiikiimdarin hagmetini yansitmak i¢in organize edilirdi
(Harvey, 1991, 249).
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“etherialization” ve “maddilestirme” kentlerin insasinda diyalektik vaziyette birbirini
tamamlayan siiregler:

Kentlerdeki hayatin ritmi maddilesme ile “etherialization” arasinda salinarak
gerceklesiyor gibi goriiniiyor: Somut yapilar, aldiklar: insani karsilik sayesinde
ayrisarak simgesel bir anlam yiiklenir ve bilenle bilineni birlestirirler; 6te yandan,
Ozgiin disavurumlar1 kismen bi¢cimlenmis 6znel imgeler, fikirler, sezgiler de aym
sekilde, boyutlari, konumlari, karmasikliklari, Orgiitlenmeleri ve estetik
bicimleriyle anlam ve deger alanini genisleten goriiniir yapilar seklinde maddi
nitelikler edinir, bu sekilde ifade edilirler. Kent tasarimi bu yiizden, toplumsal
acidan uygun maddilesme siirecinin doruk noktasidir (Mumford, 2013: 149).

Maddilesmenin ziddi, ama Mumford’da onunla birlikte anlam kazanan “etherialization”
kavramin biz bu tebligde “semavilestirme” seklinde kullantyoruz. Fakat siirecin nasil cerayan
ettigini takip etmekteki eksikligimiz nedeniyle, kavrami biraz daha daraltarak “semavilesme”
olarak yazmayi tercih ediyoruz. Yani 16. ve 17. yiizyila gelindiginde ¢oktan “semavilestirilmis”
mekanla ilgileniyoruz ve aslinda yapmaya calistigimiz sey de, “sehir” ve “mahriise” arasindaki
farka dikkat cekmeye caligmak.

“Semavilesme” kavrami, Kemalpasazade’nin Osmanli padigsahinin iktidarinin simgesi olarak
Topkap1 Sarayi’nin duvarlarini semavilestirmesi ile daha ¢ok anlam kazaniyor. Topkap1 Saray1
hakkinda Giilru Necipoglu’nun tespitleri (2007: 61), bu baglamda 6nemli. Birinci avlunun genis
arazisini sehirden ayiran ve Kal‘atii’s-Sultaniyye diye bilinen dig kale duvar1 sanki savunma
amacli  yapilmamigtir. Duvarlar, stratejik amacglarin  gerektirdigi  keskin  koseler
olusturmamakta, ayrica boga gozii bigimli mermer ya da tugladan ince mazgallarla delinmis
duvar1 ve burglar1 da askerl manevralar i¢cin uygun degildir. Osmanli kaynaklarinda da
duvarlarin savunmaya yonelik 6zelliklerinden bahsedilmez. Bu da bir egemenlik ve gii¢ simgesi
olarak telakki edildigini diisiindiiriir. Kemalpasazade, kulelerin sayisina esit yirmi sekiz evi ile
bu surlar1 “semavi” bir kaleye ve ayin yoriingesine benzetir.? Biz de “semavilesme” kavrami ile
Osmanli sehirlerini tavsif etmek icin siklikla kullanilan “mahriise” kavramindaki hisar
esprisinin Osmanlilar baglaminda ‘“‘semavilestirilmis” bir mekana gonderme yaptigini
diisiiniiyoruz. Bdylece maddi mekanin iizerinde insa olunan “iktidar halesi”nin Osmanl
belgelerindeki goriiniim bigimlerini, Osmanli tebaasinin bu mekéna olan aidiyetleri temelinde
izah etmeye calistyoruz. En nihayetinde, Toynbee’ci anlamda, medeniyetin bilimsel ve sanatsal
bakimdan rafinelesmesi ile cereyan eden “etherialization”, bu tebligde siyasi manada bir
rafinelesme ile Osmanli sehirlerinin tizerindeki padisahin iktidarina atif yapan bir mekani
anlamlandirmakta ise yariyor. Boylece eldeki calismada imparatorlugun genelini samil
“Memalik-i Mahriise-i Sahane”den ziyade, meseleyi miiktesebatimiz Olgiisiinde sehirlere
tasiyoruz ve nispeten somut verilerle Osmanlilarin mekani algilama bi¢imlerine dair bazi
noktalara dikkat cekmeye calisiyoruz.

Politik-Dini Bir Muhit Olarak Osmanh Sehri

16. ve 17. ylizyilin son on yilina kadar, Osmanlilar, tek tek sehirlerini de “mahriise” olarak
tavsif ediyorlardi. “Mahrilise” bilindigi iizere hisarla ¢evrili biiyiik sehirler i¢in kullanilan bir
kavram. Nitekim bu sozliik anlamin1 kendisine referans alan Leslie Peirce (2003: 53-54), “1541
Mayis ile Ekim arasi mahkeme tutanaklarinin bagliginda, kadilik makaminin yeri olarak
‘Ayntab el-mahruse’ yazisi yer aliyor. Bu terim tek bir yoreye uygulandiginda, hisarla cevrili,

2 Anadolu Selguklu sehirlerindeki surlarin sadece savunma amagl insa edilmedikleri, “kozmolojik bir kiiltiiriin
anlam ¢agrigimlariyla” miicehhez oldugu hakkinda bkz. (Peker, 2020: 72-79).
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asker konuslandirilmis bir yer anlamina geliyordu. Bir bagka deyisle mahruse olma niteligi,
stratejik savunma noktasi olmasindan aldig: tarihsel kimliginin gbze carpan bir yanini
vurguluyordu” demektedir.

Aslinda sehrin hisarla ¢evrili olma durumu Osmanlilar i¢in gegerliligini yitirmistir. Dolayisiyla
“mahriise”, Osmanli Imparatorlugu’nda bu sozliik anlammnin ¢ok Stesine tasan bir semantik
muhteva edinmis goriiniir.? Zira Ugur Tanyeli’nin (2021: 221) “karsit-odakli” sehir modeli
cergevesinde gosterdigi ilizere, daha baslangicindan itibaren Osmanli sehirlerinde Bizans’tan
kalma surla cevrili eski niive genislemis ve surlarin digina tagmis, diger taraftan da sehir
cevresinde heniiz bu ana yerlesme yerine birlesmemis ama siire¢ icerisinde birlesen yeni
sehirsel niiveler tesekkiil etmistir. Osmanlilar, Bizans bakiyyesi sehirleri fethettiklerinde sur ici
sehrin haricinde distan iceri sura dogru da bir yerlesim tesis ederek sehirleri biiytitmiislerdir.
Cami‘-i Kebirin sur i¢i niiveyi temsil ettigi bu sehir formunun ceperinde ise ters T planl
zaviyeli camiler, daha kirsal bir cografyay1 sehre dahil etmiglerdir. Selguklu ve Beyliklerden
devralinan sehirlerin de fiziksel gelismesi sur diginda olmustur (Aktiire, 1975:122). Ayrica,
Osmanli Imparatorlugu’nda surlu veya sursuz olmasma bakmadan biitiin sehirler daha ¢ok
“mahrise” kavrami ile ve ayni sehirler ayni belgelerde 16. ve 17. yiizyilin ilk yarisinda
“mahmiyye” ve ¢ok nadir olmakla birlikte “medine” kavramlar1 ile de tavsif edilirler (Agik,
2016). Boylece bir surlu/hisarli olma durumu gOzetiliyorsa da, bu hisar, sehrin eski maddi
surlarindan ziyade padisahin iktidar1 ve koruyucu rolii ¢ercevesinde “semavilestirilmis™ bir
hisard1 denilebilir. Hatta Nabi’nin (Bilkan, 2011: 31) “Mahriise-i seri ‘at-1 din-i miieyyediin /
Etrdfina hisar-1 rasindiir ¢ehdr-yar” (Giiglii dinin seriat sehrinin etrafina ilk dort halife saglam
bir kaledir) beyiti, mahrisedeki hisar esprisini gostermekle birlikte, Osmanlilarin
“semavilestirici” zihinleri itibariyle seriat sehrinin hisarini, ilk dort halife ile miisahhaslagtirir.

Bu durumu Osmanlilarin kendilerini tanimlamak hususunda temel referans noktalar1 oldugunu
diistindiigiimiiz fikhin pratigini yansitan ser‘iyye sicillerinde de gozlemek miimkiindiir.
Geleneksel donemde ferdin, ailenin/mahallenin ve sehrin hem anlamlandirildigt hem de nizam
verildigi/idare edildigi ilim ameli hikmetdir. Yunanca logos (hikmet), ikiye ayrilir. Bunlar
sophia ve phronesistir. 11ki, hikmetin nazari, ikincisi ise ameli boyutuna delalet eder (Gencer,
2011: 69). Boylece phorenesisin Islam literatiiriinde karsilig1 ameli hikmettir. Kinalizade Ali
Celebi de (2007: 51) Ahldk-1 Alai’nin mukaddimesinde ameli hikmetin ii¢ babini, yani ilm-i
ahlak, ilm-i tedbir-i menzil ve ilm-i tedbir-i medine’yi kisaca agikladiktan sonra bu tasnifin
“kelam-1 ‘dmme” ve “makalat-1 cumhir” oldugunu sdyleyerek ameli hikmete ehl-i ser‘in “ilm-
1 fikih” dediklerini sdyler. Sirasiyla ahkdm-1 ibadat, miindkehat u muamelat ve hudid u siyasat
da ameli hikmetin zikredilen ilimlerinin fikihtaki ti¢ karsiligi olur. Son tahlilde, ser‘iyye
sicillerinde ferdi ve sehri vasiflandiran kavramlar, Osmanlilarin kendilerini tanimlama
bicimlerinin en dnemlilerindendir diyebiliriz.

Amell hikmetin sehri anlamlandirdigi kavramin “temeddiin” oldugu hemen ifade
edilmelidir. “Sehir dizmek”, siirekli bir sehirlesme anlamina gelen temeddiin, Kinalizdde’ nin
izah ettigi bi¢imiyle hiikiimdarin iktidarinin zorunlu oldugu bir diinyada, sehir ve onun
lizerindeki iktidara génderme yapar. Insani tabiati itibariyle medeni kabul eden, bdylece belli
toplumsal gruplar icerisinde anlamlandiran temeddiinii, Tursun Bey (1977: 12), eserinin
mukaddimesinde, hiikiimdarin gerekliligini izah ettigi kisimda, “Orflimiizce ana sehir ve kdy ve
oba diniliir” seklinde tasrih eder. Buradan Osmanlilarin sehirlerini ve dolayisiyla mekana,
hiikiimdar ve iktidar1 baglaminda anlamlandirdiklar1 agikca ortaya cikar. Aslinda Matrakci

3 Hanefi fakihlerin sehir tanimlar1 da, 8. yiizyildan beri surlarin disina tasmustir (Johansen, 1990: 95).
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Nasuh’un Menazil-i Sefer-i Irakeyn’i ve Piri Reis’in Kitab-1 Bahriyyesi gibi eserlerde yer alan
ve “Osmanli emperyal kimliginin ifade buldugu cercevelerden biri olan sehir portreleri” de,
sehirlerde padisahlar tarafindan yaptirilan dini eserleri merkeze alarak, Cigdem
Kafesgioglu’'nun (2011: 146) ifadesi ile “sehirleri hanedanla baglantilar1 {izerinden
anlamlandiran bir imparatorluk tahayyiiliiniin” gostergesidirler. Padisahlar tarafindan yaptirilan
eserler de “sehrin tam ortasindan gegen anitsal bir eksen” olustururlar.

Malum oldugu iizere heniiz Osmanli sehrinin sinirlarini belirleyemedik, tam neresi oldugunu
tayin edemedik. Tahrir defterleri ekseninde ve sosyo-ekonomik perspektifle Osmanli sehrine
bakan arastirmacilar, “nefs”in sehir oldugu kanaatindedirler. Fakat nefsin sehre tekabiil
etmedigini gosteren bazi durumlar, bir tiirlii kat’1 bir karar verilmesine de mani olur. Ornegin
Nejat Goyiing (1969: 56), “nefs” tabirinin genellikle “sehir, kasaba” anlamina geldigini sOylese
de, 1526 tarihinde Berriyecik Kazasi’nin bir “nefs”i, 141 kdyii ve 43 mezraasiyla Mardin
Sancagi’na bagl oldugu dénemde, bu kazada kasaba ve/veya sehre rastlanmadigini, Bozulus
Kanunnamesi’nde de Berriyecik’de sehir ve pazar bulunmadiginin belirtildigini ifade eder.
Dolayistyla “Acaba nefs kadi bulunan yer midir?” seklinde cevap ver(e)medigi bir soru ile
meseleyi ister istemez muglak birakir.

Aslinda Osmanli sehrinin neresi oldugunu belirlemek miimkiindiir. Sosyo-ekonomik
dinamikler ekseninde tanimaya calistigimiz sehri, Baber Johansen’in (1981: 142) ifade ettigi
“politico-religious” bir perspektifle hudutlari itibariyle kismen tespit edebiliriz. Daha 6nce, 6rfi/
idari taksimatta karye (kdy) olarak siniflandirilan, fakat Cuma namazi kilinir camileri ve Cuma
namazi kilinmaya miisaade eden padisah berati ile fikhi olarak sehir hiikmiindeki
“Sehirkdy”’lere dair bir makalede gosterilmeye calisildigi tizere, Osmanli sehri dncelikli olarak
fikh1 bir birimdir (Agik, 2021: 51-68). Artik klasiklesmis bir tanim itibariyle sehir “Cuma
kilinur bazar durur” beldedir. Dolayistyla Cuma namazinin farziyyetinin Miisliman Osmanli
tebaasinin {izerinden kalktig1 yer, Osmanli sehrinin sinirina isaret eder. Bu da 6rnegin Bursa
sicillerinde agik¢a “Bursa sehrinin findsindan (sehrin avlusundan) Cekirge Hamami1” (B.S.S.,
no: B 150, vr. 37a-2. 29 Nisan 1693) seklinde ya da “Bursa sehri findsinda Yogurtlu Baba
dimekle ma‘rif mevzi‘de” (B.S.S., no: B 150, vr. 37a-1. 29 Nisan 1693) 6rneklerinde gorildigi
izere, nefs-i sehrin kenarinda kalan bolgelere isaret etmektedir. Buralar genellikle seyrek
niifuslu, bag ve bahgelerin yogun oldugu yerlesim birimleridir.* Yine Trabzon’da tahrir
defterlerinde goriilmeyen “nefs-i sehirden haric Ayu Filibo Mahallesi” ifadesi (7.5.S., no: 1826,
vr. 43a-5. 12-21 Temmuz 1629), sehrin giineydogusundaki bu “find”dan sonra aslinda sehirden
cikildigina isaret eder. “Fina”, fikihta “find-i misr” seklinde ifade edilen nefs-i sehrin haricinde
fakat sehrin dahilinde ve Ibrahim Halebi’ye (1980:187) gére “misir’a bitisik olup oliileri
defnetmek, at baglamak ve silah atmak gibi beldenin maslahatlar1 i¢in hazirlanmis olan
sahalardir”. Iste bu “fina”lardaki son evi gectikten sonra Osmanli sehirlisi “vatan-1 asli”sinden
cikar ve onun icin seferilik baslar. Yani asli aidiyetinden muvakkat aidiyetine gecis yapar,
Cuma namazinin farziyyeti lizerinden diiser ve seferi olmasi hasebiyle namazlarin farzlarini iki
rek‘at kilmaya baglar (Halebi, 1980: 179-182). En nihayetinde mahallelerden miitesekkil nefsi
ve nispeten daha kirsal bir muhtevasi olan “fina”s1 ile sehir, Miisliiman Osmanl1 halkinin vatan-
1aslisi olmasiyla hem fikhi hem de sosyolojik bir aidiyete isaret eder. Tabii bu sehir de bugiinkii
manada fiziksel bir birim olarak tanimlanamaz. Sokak adi ve parsel numarasi kullanilmayan,
kadastral disiplinle kayit altina alinmis, rasyonel bir mekéan degildir. Yine sehrin bir morfolojisi
yoktur; fakat bu durum onun amorf bir fiziki birim oldugu anlamina da gelmez (Tanyeli, 2013:
390).

* Osmanl gehrinin ¢evresinin kirsal bir muhit olduguna dair ayrica bkz. (Tanyeli, 2021: 227).
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Nisbeten somut bir mekana tekabiil eden ve Miisliiman Osmanli tebaasinin fikhi aidiyetine
isaret eden bu sehrin {izerinde ise iktidar diizenekleri ile alakali ve en genis manada Osmanl
halkinin genelinin biitlin aidiyet formlarini1 blinyesinde barindiran “semavilesmis” bir mekan
olarak “mahrlise” vardir. Sehir aslinda daha ¢ok, “millet” denen dini cemaatin mekani, mahrise
ise ehl-i Islam-ehl-i zimmet olarak ayrilan “{immet” denen siyasi toplulugun yasadig
kozmopolit evrene tekabiil eder.> Bu evren somut bir mekan olmadigi i¢in aslinda padisahin —
belki Habermas’tan (2010: 65) 6diing alinabilecek bir kavramla ifade edersek- “temsili
kamu”sunun (tanrisalligin temsili mevcudiyetinin) goriiniir oldugu bir aidiyet diinyasidir.

Osmanhilarin En Genis Aidiyet Diinyas1 Olarak “Mahriise”

Mahrise, en genis manada Miislim-zimmi, ailevi, cemai, sehirli, koylii, Tiirki, Rumi, Arabi;
ayrica ehl-i orf, ehl-i ziraat, ehl-i ticaret ve ehl-i ilm olmak iizere toplumun biitiin katmanlarini
muhtevi bir aidiyet formudur. Kavramin ser‘iyye sicillerinde kimi zaman eyalet ile kimi zaman
da kaza ile terkip edilerek kullanilmast bu durumu gosterir. “Mahrise-i Trabzon Eyaleti”
(T.S.S., 1821-4, 24a-2. 6-15 Mart 1620) seklinde eyaletin geneline isaret etmek icin ya da
“Mabhrise-i Trabzon Kazas1” (7.5.S., 1827, 53a-2. 21-30 Haziran 1631) olarak sehrin yaninda
koylerini de igeren birimi gostermek i¢in kullanilmasi, “mahriise”nin sadece sehir anlamina
gelmediginin veya sehrin lizerinde daha biiylik anlam katmanlarina sahip oldugunun delilidir.
Yine “Mahrlse-i Trabzon Beylerbeyisi’nden (7.5.S., 1822, 43a-2. 30 Temmuz-8 Agustos
1622) bahsedilmesi, ayrica “Mahmiyye-i sehir subasiligi” (7.5.S., 1831, 84b-2. 8-17 Ekim
1649) veya “Mahmiyye-i meskat-1 re’si ve vatan-1 esasisi Giresun Kazasina tabi‘ Yarca nadm
karyeden olub Fakih oglu Mustafa Bey oglu ibrahim...” (7.S.S., 1832, 7a-3. 3-12 Subat 1651)
orneklerinde goriildiigii iizere, mahriise ya da 16. yilizy1l ve 17. yiizyilda birbirlerinin yerine
kullanilabildiklerini gérdiiglimiiz “mahmiyye” ve “medine” kavramlart hemen biitiin
mekanlara izafe edilebilmektedir.

Elbette “mahriise” sadece Trabzon Eyaleti ile yan yana gelen bir kavram degildir. “Mahrilise-i
Misir”’m emir-i hacligi hizmeti “mahriise-i mezbtirede sancaga mutasarrif olan Oztimur Paga
oglu Osman’a virilmek” buyurulmustur (BOA, A.DVNS.MHM.d, no: 4, s. 166, kayit no: 1725.
20 Kasim 1560). Yine “mahrise-i Sam Sancagi”nda 3.000 akge timari olan Karagdzoglu
Mehmed’e 1.500 ak¢e zam yapilmistir (BOA, A.DVNS.MHM.d, no: 45, s. 266, kayit no: 3177.
20 Ekim 1581). Diyarbekir Beylerbeyine gonderilen hiikiimde de “mahriise-i vilayetin goniilli
azeb ve hisar erleri”’nin merkeze arz-1 hal sunduklar1 Hazine-i Diyarbekir’den mevaciblerini
alip getirmeye tayin edilen Katip Dervis’ten sikayetci olduklar1 gorilir (BOA,
A.DVNS.MHM.d, no: 73, s. 524, kayit no: 1145. 24 Eylil 1595). Mahrise-1 Haleb (BOA,
IE.TCT, no: 1/2. 10 Temmuz 1546), mahrise-i Budin (BOA, MAD.d. no: 16264. 20 Haziran
1583) gibi terkibler de kavramin fiziki bir birim olarak sehri ¢ok agan bir anlam genislemesine

ugradigina isaret eder.

Bu istikamette, Osmanli insaninin en genis aidiyet diinyasini “Mahrise-i Trabzon’da
Muhyiddin Mahallesi’nde sakin el-hacc Hiiseyin bin Yakub” (7.5.S., 1821-4, 73b-1. 24 Ocak-
2 Subat 1621) ya da “Mahrise-i Trabzon mahallatindan Cami‘-i Cedid Mahallesi
sakinelerinden Ummi binti Musli Bese nAim Hatun” (7.S.S., 1832, 5a-2. 3-12 Subat 1651)
orneginde gérmek miimkiindiir. Aslinda bu tanimlama ayni1 zamanda Osmanli ferdinin en 6z
aidiyet formlarina isaret eder. Elbette devlet otoritesinin kisiyi aradiginda bulabilecegi “acik
adrese” ulagimi da bu tanim ¢ercevesinde miimkiindiir. Osmanli ferdi mensup oldugu cemaate,

® Ali Suévi de, milleti dini topluluk, iimmeti siyasi topluluk olarak belirtir. (Gencer, 2019: 52, 559).
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koye, kasabaya, sehre ve hatta “semavilestirilmis” bir mekan olarak mahrise ile ortiistiiriiliir ve
“muglak sinirlar icinde” belirgin hale getirilir.

Bu aidiyet katmanlari, ameli hikmetin ferdi muhatap alan ilm-i ahlak, aileye matuf ilm-i tedbir-
i menzil ve sehrilik baglaminda tebelliir eden ilm-i tedbir-i medine bablar1 ile de uyumludur.
Yani Yakub’un oglu Hiiseyin’in ailesine nisbeti, Muhyiddin Mahallesi’ne dogru uzanmakta,
oradan da mahrise-i Trabzon ile bulugsmaktadir. “Mahriise-i Trabzon mahallatindan Ayu
Ovyan-1 Kiiciik Mahallesi sakinlerinden Manol ve Dimitri ve Yanol ve Hristodol ve sdir ahali-
i mahalle” de (7.§5.S., 1821-4, 67a-2. 6-15 Aralik 1620) zimmi Osmanli tebaasinin
“semavilesmis” mahriise ve mahalleleri ile olan aidiyet baglarini gosterir. “MahrGse-i Trabzon
a‘yanindan olub Dersaadet miiteferrikalarindan Mustafa Bey” (7.S.S., 1821-4, 45a-3. 31
Temmuz-9 Agustos 1620), hem Dersaadet miiteferrikasi hem ayan olup en nihayetinde
mahriiseye nisbet edilir; “Mahriise-i Trabzon sakinlerinden Divan-1 Hiimayln katiplerinden
Zeynelabidin Efendi” ile “Mahriise-i Trabzon mahallatindan Orta Hisar Mahallesi siikkanindan
‘izzetli ve miirivvetli Musa Pasa”nin da oldugu gibi (7°S.S., 1825, 32b-2. 4-13 Mayis 1629;
T.5.S., 1832, 10a-1. 21 Subat 1651).

“Mahrise-i Trabzon ehl-i sikundan Semerci ta’ifesinden Murad Bese ve Ermeni Sefer nam
kimesnelerin” (7.S.S., 1832, 6b-1. 3-12 Subat 1651) semercilik ve ¢arsiya olan aidiyetleri de
mahriisede cem olmaktadir. “Mahriise-i Trabzon Kazast muzafatindan Yomura nahiyesine
tabi‘ Samaruksa-i sagir sakinlerinden Kesis’in zevcesi Marevle binti Kostantin nam zimmiye”
(T.S.S., 1832, 18b-2. 13-22 Nisan 1651), ait oldugu kdyii, ndhiyesi, kocasi, babasi ve bunlari
bir araya getiren “mahriise” ile anilmaktadir. “Mahriise-i Trabzon’da Kule Mahallesi’nde sakin
olub darii’l-harbde esir olan Ibrahim Bese ibni Uveys nam yeniceri” (7.S.S., 1821-4, 69a-1. 5-
14 Ocak 1621), “Mahriise-i Trabzon miiftiisii olan Yusuf Efendi”, Tiirkmen Hasan b. Iskender
ve Tiirkmen tdifesinden Mehmed b. Bali, El-hacc Ali ndm Arab, Acem Ziilfikar oglu Mehmed
Celebi, Kara Laz “dimekle ma‘rGf” (bilinen) Vasil, Laz Ali Bese ile Laz Omer b. Iskender,
Bosnak el-hacc Mehmed, Kiird Mustafa Aga ve en nihayetinde biitiin Osmanlilar “mahrise”ye
nisbet edilirler (7.S.S., 1821-4, 70b-3. 24 Ocak 1621; 7.S.S., 1828, 147a-7. 8-17 Subat 1636;
T.5.S., 1827, 5a-2, 5a-3. 14-23 Nisan 1630; 7.S.S., 1831, 33a-1. 6-15 Aralik 1649; 7.5.S., 1831,
21a-4. 24 Nisan-3 Mayis 1649; 7.8.S., 1830, 3a-1. 22 Mart 1643; 7.§5.S., 1830, 21b-1. 28
Temmuz-6 Agustos 1643; 7.5.S., 1830, 19a-3. 29 Haziran-8 Temmuz 1643; T.5.S., 1831, 44b-
1. 13-22 Subat 1650).

Sonug

Linda T. Darling’in (2013: 127-154) iddia ettigi gibi arz-1 haller ekseninde Osmanli halkinin
gerek kad1 mahkemesine gerekse Divan-1 Hiimay(in’a yaptiklar1 bagvurular ile adalet talepleri
baglaminda “daire-i adliyye”, Osmanl diinyasinda yoneten ve yonetilenleri ile ortak bir temel
ise “mahrlise” de her iki ziimre acisindan ortak bir aidiyet bi¢imine isaret eder. Zira “seriate
olamaz hi¢ hdris illa melik” (Seriate padisahtan baska koruyucu olamaz) doktrini ile
mahrisenin adalet ve padisah ile bag1 billurlagir. Boylece “mahriise”nin Osmanlilar agisindan
en genis ve en ¢cok kabul goren aidiyet diinyasi oldugu ifade edilebilir. En son Cemal Kafadar
(2017) ve Salih Ozbaran’mn (2004) Osmanli imparatorlugu’nu “islami”, “Tiirki” referanslarla
inceleyen arastirmacilarin “indirgemeci” tavrina karsi bir aidiyet formu olarak giindeme
getirdikleri “Rumi aidiyet”, daha ziyade ferdi/fikri bakimdan bir aydin aidiyetidir. Fakat
Osmanli aidiyet formlarin1 c¢esitlendirmek bakimindan miithimdir. “Mahriise” ise bu
cesitlendirilmis aidiyet formlarini biinyesinde toplayan en genis evrendir.

Tabii ki Cemal Kafadar’in (2017: 54) uyarisim1 dikkate alarak “...ulus devlet 6ncesi
imparatorluklarin en hayirhahinin dahi iist veya alt kimliklere tamamiyla lakayt durdugunu,
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resmi tarih insas1 (gibi bir sey) dahil ¢esitli ideolojik ve idari aygitlara basvurmadigini, ‘dileyen
diledigine inanir, diledigi dille konusur, yeter ki vergisini versin, sadakatten sagmasin’
genisliginde bir tavir siirdiirdiigiinii iddia” etmiyoruz. Amacimiz, “bir agac gibi tek basina ve
Ozglir, bir orman kadar birlikte ve kardesce yasama istegi” olan bireylerden miitesekkil bir “kent
efsanesi” ya da “dlinya cenneti” icat etmek de degil. Elbette mahrusede simif ya da ziimre
farklarinin ve bir takim ¢atismalarin oldugunu biliyoruz. Ornegin Istanbul’da Koca Mustafa
Paga, Sultan Ahmed’e nazaran daha yoksul bir semttir; ya da Fener zengin, Samatya yoksul
Rumlarin muhitidir. 16. ylizyill Osmanli toplumunda halkin ¢ogunlugu tek odali evlerde
otururken pasa konaklarinda onlarca oda bulunur. Hamursuz bayraminda Musevi
mabhallelerinin ¢evresini Rumlarin saldirisindan korumak i¢in merkezi yonetim dnlem almak
zorundadir (Tanyeli, 2013: 419-420). Elbette Miisliimanlar bu imparatorlugun ayricalikli
unsurudur ve Oliirken bile onlar katiplerin dilinde “vefat ederken”, “kefere taifesi helak”
olmaktadir (Kafadar, 2017: 97). Fakat “mahriise”ye aidiyetin, birbirine saygi duymasalar da en
azindan tahammdil edebilen bir ziimreler arasi iligki bigimini gdsterdigi muhakkaktir. Trabzon
Rum metropolitleri iizerine yapilan bir calismada da, bir hosgorii toplumundan ziyade, birbirine
tahammiil etmeyi 6grenmis bir toplum ile karsilagildigini ifade etmek gerekir (Acik, 2017).

Bitirmeden Once de 18. yiizyilda ayanlarin sehirde kurmus olduklar iktidar diizenekleri ile ya
da “burjuva kamusu” ile padisahlarin sehirler iizerindeki iktidarinin zedelendigini ve
Osmanlilarin mekani algilama bi¢imlerinin degismeye basladigini diisiindiigiimiizii bir not
olarak belirtmek isteriz. Nitekim ser‘iyye sicillerinde de artik sehirler, “mahrGse” kavramu ile
degil, bu donem icin daha nétr bir kavram oldugunu disiindiigiimiiz “medine” ile
vasiflandirilmaya baslarlar.
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Abstract

Recently, there has been some criticism that the masses in Turkey have been offered the same
prescriptions on similar stories about career planning. This issue is especially important for
students who are at the beginning of their careers in terms of career planning. In this study,
which was conducted with qualitative research method, the issue was investigated through high
school teachers. The research was designed with qualitative method and was conducted with
in-depth interview method using a semi-structured interview form consisting of questions
prepared by the researcher. After the collected data, the opinions of the counselors were
transcribed and transferred to the Maxqda 2020 program and coded and analyzed by inductive
analysis method. The study group of the research consists of 10 different guidance counselors
working in 10 different Anatolian High Schools in the center of Antalya province. First, a pilot
study was conducted with 2 guidance counselors working in Isparta province. Teachers'
comments on career, whether the right guidance is given in career planning, and the effect of
success stories shown as examples were examined. In particular, the factors that are effective
in career planning and the relationship between career and non-preferred occupational groups
as dirty professions were revealed. The study concluded that there is a lack of consciousness
about career planning, the high number of students per guidance counselor and some problems
in both academic and practical perspectives on career, especially dirty professions. It was
emphasized that career planning, whose structure will change and importance will increase in
the coming period, should be handled more accurately.

Keywords: Career, Career Planning, Career Management, Career Development

KARIYER PLANLAMA SORUNU: REHBER OGRETMENLER UZERINDEN BiR
ANALIZ

Ozet

Son donemde Tiirkiye’de kariyer planlama konusunda kitlelere benzer hikayeler iizerinde ayni
regeteler sunulduguna yonelik birtakim elestirilerden bahsedilebilir. Ozellikle kariyer planlama
noktasinda kariyerlerinin basinda olan Ogrenciler agisindan bu konu olduk¢a 6nem arz
etmektedir. Nitel aragtirma yontemi ile yapilin bu ¢alismada lise 6gretmenleri iizerinden konu
arastirllmistir. Aragtirma nitel metot ile tasarlanmig ve arastirmaci tarafindan hazirlanan
sorulardan olusan yar1 yapilandirilmis goriisme formu kullanilarak derinlemesine miilakat
yontemi ile gerceklestirilmistir. Toplanan verilerden sonra rehber Ogretmenlerin goriisleri
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desifre edilerek, Maxqda 2020 programina aktarilmig olup tiimevarimer analiz yontemiyle
kodlanarak ¢éziimlenmeye ¢alisilmistir. Arastirmanin ¢aligma grubunu Antalya ili merkezde
yer alan 10 farkli Anadolu Lisesinde gorev yapan 10 farkli rehber 6gretmen olusturmaktadir.
Arastirmada ilk olarak Isparta ilinde gorev yapan 2 rehber Ogretmen ile pilot ¢alisma
yapimugtir.  Ogretmenlerin  kariyere iliskin yorumlar, kariyer planlamada dogru
yonlendirmenin yapilip yapilmadigi, 6rnek gosterilen basar1 hikayelerinin etkisi incelenmistir.
Ozellikle kariyer planlamada etkili olan faktdrleri ve kirli meslekler olarak, tercih edilmeyen
meslek gruplarinin kariyer ile iliskisi ortaya konulmustur. Calisma ile kariyer planlama
konusunda bilingli hareket edilmedigi, rehber 6gretmen bagina diisen mevcut 6grenci sayisinin
fazla olmas1 ve 6zellikle kirli meslekler olarak basta olmak {izere kariyere bakis acisinda hem
akademik hem de pratikte birtakim sorunlar oldugu sonucuna ulasilmistir. Oniimiizdeki
donemde yapisi degisecek, onemi daha da artacak olan kariyer planlama konusunun daha dogru
bir sekilde ele alinmasi gerekliligi vurgulanmaistir.

Anahtar Kelimeler: Kariyer, Kariyer Planlama, Kariyer Yonetimi, Kariyer Geligtirme
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INVESTIGATION OF THE EFFECT OF PARTICIPATION OF CLASSROOM
TEACHERS IN LOCAL IN-SERVICE TRAININGS AS EX OFFICIO TRAINEES ON
THE PERSPECTIVES OF THE TRAINING THEY TAKE AND THE CONTINUITY
OF THE TRAINING

Hacer Bilici .
Miislime Ali Yaman Ilkokulu, Konya, Tiirkiye

Abstract

The role of education and teachers is undeniable in not lagging behind today's age, which we
cannot keep up with, and in ensuring the continuation of our social existence in future
generations. Teachers are in a key position to be able to lead the society and catch up with the
age in terms of their profession. Teachers, who can direct the social change by leading the
society and realizing this change, will only be able to do this with their knowledge. In order for
teachers to realize change, they must first be followers of change. The shortcut in practice is
their participation in in-service training. Teachers are expected to internalize the knowledge
they have acquired through in-service training, apply it in the classroom, and reflect what they
have learned in their course performances. However, in order for these to happen, it is important
that teachers participate in trainings voluntarily. In this research, it is aimed to examine the
effect of participation of classroom teachers in local in-service trainings as ex officio trainees
on their perspectives on the training they receive and the continuity of the training. The sample
of the research consists of 120 classroom teachers who participated in 4 local in-service
trainings in Karatay district of Konya province between the years 2018-2022. The trainings
mentioned in the research; Inclusive Education Teaching Turkish as a Second Language (2
courses), 2023 Project with Our Teachers, Evaluation of Development and Learning in Primary
Schools. The research, “How is the compulsory participation in local in-service trainings met
by the classroom teachers?”” and “How will participation happen if the continuation of the same
training is carried out?” carried out with reference to the questions.

In this research, which has the feature of mixed method, data were obtained by pre-test and
post-test application as well as document analysis method. The data obtained by the document
review method were analyzed through content analysis. As a result of the data of the 10-
question pre-test and post-test applications carried out with the 120 classroom teachers included
in the sample, it was concluded that approximately 70% of the 120 classroom teachers who
participated in the 4 trainings participated in the in-service trainings as ex officio trainees,
reluctantly and without thinking of applying the knowledge they learned in their classrooms. It
has been determined that the same percentage of classroom teachers will not participate if the
training continues. Considering the resistance of the same group in participation in the classes
and the fact that they take part in the education ex officio against their will, and their closed
attitudes towards communication, it was concluded that the desired efficiency from the trainings
could not be achieved. In conclusion; Although it is seen that the interest of the classroom
teachers who participate in the in-service trainings ex officio is insufficient, it has been
determined that they will participate in the training reluctantly and compulsorily if the training
is continued. Classroom teachers who participate in the trainings ex officio are not expected to
contribute to their professional development from these trainings.
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SINIF OGRETMENLERININ MAHALLI HIZMET iCi EGITIMLERE RESEN
KURSIYER OLARAK KATILIMLARININ ALDIKLARI EGITIMLERE BAKIS
ACILARINA VE EGITiMiN DEVAMLILIGINA ETKIiSiNiN iINCELENMESI

Ozet

Hizina yetisemedigimiz glinlimiiz ¢aginin gerisinde kalmama ve toplumsal varligimizin gelecek
nesillerde devammi saglamada egitimin ve &gretmenlerin rolii yadsinamaz. Ogretmenler,
meslekleri itibari ile topluma liderlik edebilecek ve c¢ag1 yakalayabilecek anahtar
konumundadirlar. Topluma liderlik ederek ve bu degisimi ger¢eklestirerek toplumsal degisime
yon verebilecek olan 6gretmenler, bunu ancak bilgi birikimleri ile gerceklestirebileceklerdir.
Ogretmenlerin degisimi gerceklestirebilmeleri icin oncelikle degisimin takipgisi olmalari
gerekmektedir. Bunun da uygulamadaki kestirme yolu hizmet i¢i egitimlere katilim
saglamalaridir. Ogretmenlerden, hizmet igi egitimlere dahil olup edindikleri bilgileri
icsellestirmeleri, sinifta uygulamalar1 ve ders performanslarina 6grendiklerini yansitmalar
beklenmektedir. Ancak bunlarin gergeklesebilmesi icin Ogretmenlerin egitimlere goniillii
olarak katilmalar1 6nemsenmelidir. Bu arastirmada, sinif 6gretmenlerinin mahalli hizmet ici
egitimlere resen kursiyer olarak katilimlarinin aldiklar1 egitimlere bakis acilarina ve egitimin
devamliligina etkisinin incelenmesi amag¢lanmistir. Aragtirmanin 6rneklemini 2018-2022 yillari
arasinda Konya ili Karatay ilgesinde 4 mahalli hizmet i¢i egitime resen katilan 120 sif
ogretmeni olusturmaktadir. Arastirmada bahsi gecen egitimler; Kapsayict Egitim Tiirk¢enin
Ikinci Dil Olarak Ogretimi (2 kurs), Ogretmenlerimizle 2023 Projesi, Ilkokullarda Gelisim ve
Ogrenmenin Degerlendirilmesi’dir. Arastirma, “Mahalli hizmet i¢i egitimlere katilimin zorunlu
tutulmasi simif 6gretmenleri tarafindan nasil karsilanmaktadir?” ve “Ayni1 egitimin devaminin
gerceklestirilmesi durumunda katilim nasil olur?” sorulari referans alinarak gergeklestirilmistir.

Karma yontem 6zelligi tastyan bu aragtirmada veriler dokiiman analizi yonteminin yani sira 6n
test ve son test uygulamasi ile elde edilmistir. Dokiiman incelemesi yontemiyle elde edilen
veriler igerik analizi yoluyla ¢dziimlenmistir. Ornekleme alinan 120 simf dgretmeni ile
gerceklestirilen 10 soruluk on test ve son test uygulamalarina ait veriler neticesinde, ilgili 4
egitime katilan 120 sinif 6gretmeninin yaklagik %70’inin resen kursiyer olarak yer aldiklar
hizmet i¢i egitimlere isteksizce ve dgrendikleri bilgileri siniflarinda uygulamay1 diisiinmeden
katildiklar1 sonucuna varilmistir. Ayni yiizdedeki sinif 6gretmenlerinin, egitimlerin devanui
olmasi durumunda katilim saglamayacag: tespit edilmistir. Ayni1 kesimin derslere katilimda
gosterdigi direng ve kendi istekleri disinda resen egitimde yer almalarinin egitim ortamina
yansimasi, iletisime kapali tutumlar1 da géz oniline alindiginda egitimlerden istenen verimin
elde edilemedigi kanaatine varilmistir. Sonug olarak; hizmet i¢i egitimlere resen katilan sinif
ogretmenlerinin egitimlere ilgilerinin yetersiz oldugu goriilmekle birlikte aliman egitimin
devaminin olmas1 halinde egitime yine isteksiz ve zorunlu olarak katilim saglayacaklari tespit
edilmigtir. Egitimlere resen katilim gdsteren sinif d6gretmenlerinin aldiklart bu egitimlerden
mesleki gelisimlerine katki saglamalar1 da beklenmemektedir.

Anahtar Kelimeler: Simif Ogretmeni, Mahalli Hizmet i¢i Egitim, Resen, Kursiyer
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Abstract

The dynamical behaviour of the prey-predator models in a variety of bio scientific disciplines
has always been important for many researchers. Especially with climate change, interactions
between prey and predator are beginning to be quantified. In this study, we consider a discrete-
time prey predator model which is obtained by applying Euler Scheme to its continuous time
counterpart. We investigate the local stability conditions and topological classifications of the
coexistence fixed point of this model. Then, we get conditions of existence for both flip and
Neimark-Sacker bifurcations arising from the coexistence fixed point by using center manifold
theorem and normal form theory. We analyse OGY feedback control method which can
stabilize chaotic orbits at an unstable fixed point for discrete-time domain. Phase portraits,
bifurcation diagrams and Lyapunov Exponents are obtained for different parameters of the
model. Numerical simulations and graphic show that the discrete-time model exhibits rich
dynamics, which present that the model is a chaotic and complex.

In real life, many practical problems can be depicted with discrete systems. For example, data
of many infectious diseases is collected in hours, days, weeks, months and years, so one can
establish a discrete-time model to analyze the main characteristics of infectious. The dynamics
of the discrete-time mathematical model is emerging in a variety of applications, particularly
in mathematical biology, and is still a topic of current research. Actually, discrete-time models
are more realistic for a description of processes with different characteristic times, as they allow
for units of arbitrary time steps that can preserve the essential properties of the corresponding
continuous-time models and provide a significant reduction in computing time. Therefore we
study discrete-time of the model.

Acknowledgement: This work is supported by the Scientific Research Project Fund of Sivas
Cumhuriyet University
under the Project number F-2022-668.

Keywords: Prey-predator model, Flip bifurcation, Neimark-Sacker bifurcation, Chaos control.
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BIR AYRIK ZAMANLI AV-AVCI POPULASYON MODELININ KOMPLEKS
DINAMIK DAVRANISLARI VE KAOS KONTROL

Ozet

Cesitli biyobilimsel disiplinlerdeki av-aver modellerinin dinamik davranigt her zaman bir¢ok
arastirmaci i¢in énemli bir konu olmustur. Ozellikle iklim degisikligi ile birlikte av ve avci
arasindaki etkilesimler aragtirllmaya baslanmistir. Bu calismada, Euler ayriklastirma metodu
ile slirekli zamanli bir modeli ayrik zamanli bir av aver modeline indirgedik. Modelin denge
noktasinin kararlilik kosullarini ve topolojik siniflandirmalarint verdik. Ardindan, merkez ¢ok
katli uzay teoremini kullanarak, flip ¢atallanma dana sonra Neimark-Sacker catallanmalarinin
varlik kosullarini analiz ettik. OGY kontrol teorisi ile modelin farkli parametreleri igin faz
portreleri, catallanma diyagramlar1 ve Lyapunov {istelleri elde edilmistir. Sayisal 6rnekler ve
grafikler, ayrik zamanli modelin, kaotik ve karmasik oldugunu gosteren zengin dinamikler
sergiledigini gostermektedir.

Gergek hayatta bircok pratik problem ayrik sistemlerle gdsterilebilir. Ornegin, birgok bulasici
hastaligin verileri saat, giin, hafta, ay ve yil olarak toplanir, boylece bulasici hastaligin temel
ozelliklerini analiz etmek i¢in ayr1 bir zaman modeli kurulabilir. Ayrik zamanli matematiksel
modelin dinamikleri, 6zellikle matematiksel biyolojide ¢esitli uygulamalarda ortaya ¢ikmakta
ve halen glincel bir arastirma konusu olmaktadir. Aslinda, ayrik zamanli modeller, karsilik
gelen stirekli zamanli modellerin temel 6zelliklerini koruyarak, farkli karakteristik zamanlara
sahip siireclerin incelenmesi i¢in daha gercekgidir. Bu ylizden biz de bu ¢alismada ayrik
zamanlit modeli ¢alistik.

Tesekkiir: Bu calisma Sivas Cumbhuriyet Universitesi Bilimsel Arastirma Projeleri Fonu
tarafindan F-2022-668 proje numarasi ile desteklenmektedir.

Anahtar Kelimeler: Av-avct modeli, Flip ¢atallanma, Neimark-Sacker catallanma, Kaos
kontrol teori
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Abstract

Tales are like cultural gene maps for human societies. The codes of this genetic map are
transmitted from generation to generation verbally and in writing. In fairy tales, in addition to
the desire to convey universal values such as truthfulness, honesty, goodness, morality,
virtuousness, and benevolence to children, it is also possible to convey socially accepted
attitudes and behaviors, rules and norms. In this qualitative study, it is aimed to examine the
reflection of gender roles in fairy tales based on the example of Grimm's Tales. The study
universe of the research is Grimm Tales. "Hansel and Gretel, Little Red Riding Hood,
Cinderella, Snow White and the Seven Dwarfs and Rapunzel", known worldwide from the
Grimm Tales, constitutes the sample of the research. The data obtained by the document review
method were analyzed through content analysis. During the analysis of the data, firstly, the
subject of the tales was determined, and then the expressions in the tales were analyzed in terms
of gender roles.

At the end of the research, it was seen that the heroes in the fairy tales did not have a special
name and mostly took general or descriptive names such as "Little Red Riding Hood",
"Cinderella", "Snow White", "Queen" in connection with their characteristics. Men, on the
other hand, are presented as brave and strong people such as "Prince", "Hunter", "King". In
almost all of the tales, it has been determined that women are passive and men are active, and
it is always men who protect good-hearted girls from evil. It has been concluded that the
obedient, unquestioning woman type is described as the ideal woman. It has been determined
that the cultural code map is drawn within the framework of elements such as patriarchy,
marriage, virginity, beauty and competition by using subconscious symbols in the tales and that
women who follow their passion are punished for intimidation. In this context, it has been
concluded that we, as parents and educators, should be more sensitive about the fairy tale we
choose when telling/reading or having our children read fairy tales, which are accepted as one
of our intangible cultural heritage.

Keywords: Fairy Tale, Gender, Gender Roles, Grimm Tales

MASALLAR VE TOPLUMSAL CINSIYET ROLLERi: GRIMM MASALLARI
ORNEGI
Ozet
Masallar, insan topluluklar1 i¢in kiiltlirel gen haritalar1 gibidir. Bu genetik haritanin kodlari,

sozlii ve yazili olarak kusaktan kusaga aktarilmaktadir. Masallarda oOzellikle ¢ocuklara
dogruluk, diriistliik, iyilik, ahlakli olmak, erdemli olmak, yardimseverlik gibi evrensel
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degerlerin aktarilmak istenmesinin yani sira toplumsal olarak kabul goren tutum ve
davraniglarin, kural ve normlarin aktarilmasi da s6z konusudur. Nitel 6zellik tasiyan bu
aragtirmada Grimm Masallar1 6rneginden yola ¢ikarak toplumsal cinsiyet rollerinin masallara
yansimasinin incelenmesi amacglanmistir. Aragtirmanin c¢alisma evrenini Grimm Masallari
olusturmaktadir. Grimm Masallari’ndan diinya capinda bilinen “Hansel ve Gratel, Kirmizi
Baslikli Kiz, Kiil Kedisi, Pamuk Prenses ve Yedi Ciiceler ve Rapunzel” arastirmanin
orneklemini olusturmaktadir. Arastirmada, toplumsal cinsiyet rollerinin masallara yansimalari
nelerdir? sorusuna cevap aranmistir. Dokiiman incelemesi yontemiyle elde edilen veriler igerik
analizi yoluyla ¢6ziimlenmistir. Verilerin analizi asamasinda dncelikle ilgili masallarin konusu
tespit edilmis ardindan masallarda gecgen ifadeler toplumsal cinsiyet rolleri agisindan analiz
edilmistir.

Arastirma sonunda masallardaki kahramanlarin 6zel bir adinin olmadigi ve cogunlukla
ozellikleriyle baglantili olarak “Kirmizi Baslikli Kiz”, “Kiilkedisi’, “Pamuk Prenses”, “Kraligce”
gibi genel veya betimleyici adlar aldiklar1 goriilmiistiir. Bunun nedeninin masaldaki kadin
kahramanlarin  sayisiz kadindan yalmizca birini sembolize ediyor oluslar1 oldugu
diisiiniilmektedir. Erkekler ise “Prens”, “Avec1”, “Kral” gibi cesur ve giicli kisiler olarak
sunulmustur. Masallarin hemen hepsinde kadinlarin edilgen, erkeklerin ise etken rolde olduklari
ve iyi kalpli kizlar1 kétiiliiklerden koruyanlarin hep erkekler oldugu tespit edilmistir. Itaat eden,
sorgulamayan kadin tipinin ideal kadin olarak betimlendigi sonucuna varilmistir. Oz olanin
“ly1” tivey olanin “kotii” oldugu 6n yargisinin masallarin basindan sonuna dek vurgulandigi ve
iivey anne karakterinde ilk ask ve ilk evliligin kutsallastirildigr goriilmiistiir. Masallarda
bilincalt1 simgeler kullanilarak ataerkil, evlilik, bekaret, giizellik ve rekabet gibi unsurlar
cercevesinde kiiltlirel kod haritas ¢izildigi ve tutkusunun pesinden kosan kadinlarin gbzdag:
icin cezalandirildiklar1 tespit edilmistir. Cezanin yani sira arzunun rengi olan kirmizi da
“Kirmizi  Baslikli Kiz” masalinda kullamlmistir.  Ozetle; bu  sekilde 6rneklerini
cogaltabilecegimiz masallar etrafimizi sarmigken masallari, cocuklara hitap eden ve onlart kimi
zaman uykuya, kimi zaman keyifli zaman gecirmeye davet eden basit anlatilar olarak gérmenin
son derece s1g bir goriis oldugu diisiiniilmektedir. Bu baglamada ebeveynler ve egitimciler
olarak somut olmayan kiiltiirel miraslarimizdan biri olarak kabul edilen masallari cocuklarimiza
anlatirken/okurken veya okuturken segecegimiz masal hususunda daha hassas olmamiz
gerektigi sonucuna varilmistir.

Anahtar Kelimeler: Masal, Toplumsal Cinsiyet, Toplumsal Cinsiyet Rolleri, Grimm Masallar1
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Abstract

This paper presents weight optimization and structural design of a 65 mm diameter DN65 lug
vulcanized butterfly valve. The main objective of this study is to improve valve design and
reduce the weight of the butterfly valve via topology optimization, and structural analysis. The
structural analysis is made for the disc, stems, and body according to boundary conditions that
are manufacturing and operation. After that analysis results are investigated. Then, topology
optimizationis used to define the possible optimized areas for material removal for the valve
body. FEM analysisis applied to the butterfly valve body to verify the design optimization
approach. In this paper, 25% weight reduction on the valve body is obtained.

Keywords: Butterfly Valves, FEM Analysis, Topology Optimization, Weight Reduction,
Disc Optimization

1. INTRODUCTION

The butterfly valve is a 0° to 90° rotary quarter turn valve that uses a circular disc as the shut-
off element. The disc is parallel to and extends into the tube to fully open. The rodcloses
when it rotates the disc a quarter turn perpendicular to the flow direction. When the valve
opens, the disc returns to allow flow [1]. Butterfly valves are common for on-off or modulation
services due to their lightweight, small installation footprint, low cost, fast operation, and wide
size range. These valves are controlled in a variety of ways, including handles, gears, and
automatic actuators. The butterfly valve is a rotary motion valve used to regulate, stop and
start fluid flow. Therefore, 90-degree rotation of the actuator moves the disc from a fully
closed position to a fully open position, the operation of butterfly valves is simple and fast.
The fundamental parts of a butterfly valve are; the body, stem, disc, seal, andactuator. The
body part is the main element that carries all the system parts. The seal is the part that provides
leak-proofing and the disc, together with the seal material on the body, provides sealing and
performs the on-off function. The upper stem transmits the drive received from the actuator to
the disc and the lower stem provides centering together with theupper stem. Butterfly valves
can be investigated in different subgroups, but in industry, generally, lug and wafer types are
used. According to the industrial valve market scenario, the most critical performance
parameters are valve operating torque, sealing, and size optimization [2].

Song, Wang, and Park investigated the structural analysis carried out to predict structural
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performance, concluding that weight reduction is possible [3]. Prabu et al. analyzed the stress
distribution of the designs by applying analysis to discs of 7 different geometrical structures
[4]. One of the designs is lightweight and shows better strength. Each component of optimum
design results in a lower overall product cost. Prabu et al. and Bhosale et al. investigated the
deformation and stress distribution of the disc by fixing the stems as the boundary condition
in the analysis [4, 5]. In general, disc, body and stems are analyzed in the optimization
phases of valves. Draghiciu et al. worked on the disc by fixing inside from holes for stems for
FEM analysis [6]. The optimization process also includes using different kinds of materials in
the design phase. Sambireddy and Lakshmaiah stated that design optimization can be made
with not only topology and FEM but also changing the butterfly valve material and comparing
the different valve materials such as carbon steel, stainless steel, and bronze onthis work
[7]. To define optimized valve parts dependent on the working conditions are critical for
structural robustness. Lee and Son studied the butterfly valve, which works under 0.5 Mpa
water pressure and 600°C. They found out the optimum disc angle for reducing the seismic
load, which affects the butterfly valve’s structural stability [8]. To decide what kindof design
optimization process to apply, it is necessary to have a proper understanding of the existing
design state. Establishing a sensible distribution of internal forces, moments, stresses, and
strains over the entire or a portion of a structure is the goal of a structural study [9].
Optimization studies were made after the structural analysis of the existing design. Mechanical
and civil engineers have utilized topology optimization to reduce the amount of material used
and the strain energy of structures while preserving their mechanical strength [10]. After
reviewing different approaches related to butterfly valve design optimization, the main
contribution of this work is the usage of experimental methods for validating the FEM analysis
and topology optimization of lug-type vulcanized butterfly valves. Designoptimization steps
were verified and controlled by applying boundary conditions physically on the valve sample.

This paper is structured into six sections. Section 2 represents critical parts of the lug
vulcanized butterfly valve, design optimization phases, boundary conditions of structural
analysis, and topology optimization of the initial and optimized disc, stems, body, and test
phase of the thinned butterfly valve. The results of the optimized butterfly valve design'sFEM
analysis and topology optimization are shown in Section 3. Section 4 mainly focuses on
verifying newly designed valve with experiments and measurement strategies. In Section 5,
results were discussed to understand the aim of this paper. Finally, Section 6 includes the
conclusion of this work and shows the main results.

2. MATERIAL AND METHODS

The main purpose of this study is to make topology optimization and FEM analysis of DN65
lug type butterfly valves which work under 16 bar hydraulic pressure. It is critical to perform
topology and FEM analysis of the valve body to design a design that is lightweight, robust,
and inexpensive to manufacture.
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2229

Figure 1: a) Front view and b) A-A section view of lug-type butterfly valve [11]

The valve has a 65 mm nominal diameter. As shown in Table 1 and Figure 1, fundamental
parts, front and section views, and the dimension of the existing lug butterfly valve design
were visualized and explained. The valve thickness from the front flange surface is 46 mm.
Disc, stems, and body were analyzed and evaluated due to important effects on the valve’s
design and characteristics.

Table 1: Part names and materials

Part Number Part Name Material

1 Body EN GJS 400 -15
2 Disc EN GJS 400 -15
3 Lever EN GJS 400 -15
4 Top Stem X20Crl3

5 Bottom Stem X20Cr13

6 O Ring EPDM

7 Seal EPDM

Figure 2 represents the design optimization steps for lug vulcanized butterfly valves. The
procedure was based on the structural optimization approach, which was used to construct the
new valves with the most lightweight and promising stiffness [12]. This study begins with
analyzing the current design for both the disc-stems and the body. After evaluating FEM
results, topology optimization is madeand optimized valves are analyzed. For validation of the
analysis, an optimized valve is produced and tests are made.
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| Current Design FEM Analysis |

v

I Evaluating FEM Results |

v

I Defining Design Restrictions and Topology Optimization |

| Evaluating Topology Results |

A
I New Design and FEM Analysis |

| Evaluating FEM Results |

v

| Test and Production Phase |

Figure 2 : Flow chart of design optimization phases

FEM analysis was studied for the existing design via commercial software ANSYS 18.2,
which has a wide variety of uses in several industries for design correction and optimization.

2.1 Structural Analysis of Disc and Stems

The assembly of the butterfly valve is imported into ANSYS Static Structural module to
perform analysis. After importing the assembly geometry, all other parts of the valve assembly
are suppressed except the disc and stems. The analysis is carried out by defining thematerial
of the disc and stems. Surface simplification was applied to the model to shorten the solution
time and increase the mesh quality.

Material Properties

The existing material performed in the analysis is EN GJS-400-15 for the disc and X20Cr13
for the lower and upper stems. EN GJS-400-15 is a type of spheroidal graphite cast iron.
Material properties used in the analysis were given in Table 2.

Table 2: Material properties

Material properties EN-GJS-400-15 X20Cr13
p, density (kg/m3) 7300 7800

E, Young's Modulus (GPa) 169 200

v, Poisson Ratio 0.275 0.25
Gyield, Yield Strength (MPa) 250 600
Gultimate, Ultimate Strength (MPa) 400 800
Sultimate, Ultimate Strain 0.15 0.10

Geometry Definition

As seen in Figure 3, for better mesh quality and more reliable analysis, virtual topology
processes were applied and simplified the disc and stem surfaces. In this way, discontinuities
on the surfaces of the disc and stems have been removed.
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Figure 3 : Virtual topology on disc and stems

Meshing

The tetrahedron method was used to mesh the model. The tetrahedron mesh divides a
component's surface into small triangles, revealing the component's number of nodes and
elements. Changing the mesh size of the disc allowed for meshing. The number of nodes and
elements of the meshed parts varies as the density of the meshing changes [5]. Approximately
450 thousand meshes were created, as seen in Figure 4. The average skewness value is 0.218
for the mesh model.

e,
Figure 4 : Valve disc and stems mesh model

Boundary Conditions

The valve disc is kept in position by two stems. The lower stem is used for centering the valve
disc, for that reason, fixed support is used. Since the valve body is limiting upper and lower
stems, upper and lower stems are also limited to the disc as compression-only supports,as
shown in Figure 5. In addition, two connections are defined as bonded for the upper stem and
lower stem with the disc, where the degrees of freedom are restricted due to geometrical
connection.

A Pressure: 1,8 MPa
. Moment: 20000 N-mm

& Fixed Support
. Compression Only Suppor;

=,

Figure 5 : Valve disc and stems support and force definitions
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According to test standards, the disc is exposed to a maximum of 18 bar in function tests of
pressurized water in a closed position [13]. Therefore, the disc surface is subjected to a
pressure of 1.8 MPa in the analysis. The upper stem is subjected to 20 Nm of torque by the
arm. This torque is defined from the upper stem square as seen in Figure 5.

2.2 Structural Analysis of Valve Body
The body part is the main element that carries all the system parts. Since EPDM material is
applied to the body with the vulcanization process and is mounted with bolts, the body must
be of a certain thickness. It is also expected to be resistant to environmental conditions. Virtual
topology was also applied in this process for less analysis time and to prevent
discontinuities on the body CAD model.

Material Properties
Spheroidal cast iron, which properties were given in Table 2, was used for body analysis.

Simplification of Body Surface and Meshing

To ensure computation accuracy, the model should be as simple as feasible; consequently, in
the modeling process, those aspects that have no bearing on the valve body's overall
performance can be simplified [14]. The Virtual Topology process has been appliedon the
body surface. In this way, better mesh quality is provided. The tetrahedron method wasused
to mesh the model. 2.5 mm element size and adaptive size function is used for meshing as
seen in Figure 6. Approximately, 145k mesh elements were formed. The average skewness
value was kept at 0.24 while maximum was 0.92.

Figure 6 : Meshing of the valve body

Boundary Conditions

In the valve production line, seals are used with the vulcanization process and assembled on
the valve body with a 300-tonne hydraulic press in 30 minutes cycle time. This force is applied
to 6 valve bodies at each cycle time, so one valve body is subjected to the 50-tonne
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force, which is 490 kN. Fixed support is given to the fixed places in the press mold. The
representation of the press and mold process can be seen in Figure 7.

Operating Conditions:

300 Tonnes 6 Body &
175°C Each Body
30 mins exposed to 50

Tonnes

Figure 7 : Press process for vulcanization

Press force is defined on the surrounding part of the body hole because the seal is seated in
this area. In the middle of the hole, a die for the pressing process was located. These definitions
were shown in Figure 8.

. Force: 4,9033e+005 N
. Fixed Support

Figure 8 : Boundary conditions on the valve body

All of these parts were used as fixed support because none of them are moving parts in this
method.

2.3 Topology Optimization of Valve Body

The topology study was first carried out to determine the regions where possible mass
reductions can occur on the body as a result of the force acting on the body and disc. Topology
optimization is used in the concept design phase to determine the best material distribution
from the perspective of structural performance [15]. FEM analysis is very criticalto decide
what kind of optimization method will be applied to butterfly valve design. Last butnot least,
topology optimization should be corrected with FEM analysis and physical test methods. After
structural studies of the existing design, the topology optimization module is connected with
static structural analysis. Boundary conditions, material properties, and mesh are kept the
same. In the topology optimization module, design restrictions were defined. As seen in Figure
9, exclusion regions are defined as holes to hold the geometry.
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. Design Region
. Exclusion Region

Figure 9 : Design and exclusion regions for topology optimization

Topology optimization is made for both 20% mass reduction and 40% mass reduction. The general
methodology in optimization in this work is, controlling design robustness in each mass reduction
iteration.

2.4 Structural Analysis of Optimized Valve Body

Topology optimization provided possible mass reduction and optimization areas to make a new design
approach. As a result of deciding on the 20 mm material removal process, FEM analysis was made
again, however this time for a new optimized design of the lug butterfly valve. As stated before, the
existing design has 46 mm thickness from the front to backflange, so the new design has 26 mm
thickness regarding the topology optimization. Boundary conditions, material properties, and support
conditions are the same as the FEM analysis of the existing design. Same as before, Virtual Topology
is made on the optimized body. The tetrahedron method was used to mesh the model. 2.5 mm 136k
mesh elements are formed as presented in Figure 10. The average skewness value was kept at 0.25
while the maximum was 0.94. Also, boundary conditions are kept the same.

Figure 10 : Meshed optimized valve body

2.5 Test and Procedure

The test and production process is very critical to make corrections to FEM studies and topology
optimization. In this chapter, one sample of the initial valve was machined to the newly designed and
analyzed valve design. As mentioned before, a 20 mm thickness reduced
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specimen was obtained. It is important to understand, critical dimensions such as joint holes
on the body and body deformation should be the same as the existing design. For these
purposes, some measurements were made to prove existing functions can be carried out with
an analyzed and optimized design.

A manual milling machine with First NC (Numerical Control) unit is used for machining. The
valve body is fixed with a clamp and machined to the desired thicknesses. In each step, 1 mm
machining is made and 1 mm cutting depth is applied directly. The thinning operation was
performed with a @50 diameter carbide cutting tool. The operation was carried out with a feed
rate of approximately 400 mm/min, and a spindle speed of 1000 rev/min.

The test phase is the primary part to ensure the correction of the optimized body analysis.
Measurement strategy and production simulations are significant steps to understand and
evaluate. Firstly, in the standard vulcanized butterfly valve manufacturing process, seals were
assembled to the valve body with a pressing method. To simulate seal assembly, this phase
also was applied to the newly produced vulcanized butterfly valve body. Afterwards,
measurements were made with a caliper to define if deformation was existing on the valve
body holes. The caliper used in the measurement processes for reporting is the Mitutoyo brand
200 mm digital inside diameter caliper.

3. RESULTS

3.1 Disc and Stems Structural Analysis Results

As given in Section 2.1, disc and stem analyses are performed. The total deformation
distribution in the front surface is seen in Figure 11. The maximum deformation is 0.152 mm,
which as expected occurs in the lever area due to the applied moment. Also, minimum
deformation occurs in the lower stem since it is fixed and supported. Deformation distribution
gradually reduces along the upper stem.

0,15213 Max
0,13523
0,11833
0,10142
0,084518
0,067615
0,050711
0,033807
0,016904
0 Min

Figure 11 : Total deformation distribution in mm

Von-Mises stress distribution is presented in Figure 12. The maximum stress is 366 MPa on
the stem and 125 MPa on the disc; therefore, the safety factor for the stem is 1.6, and the safety
factor for the disc is 2. As expected, maximum stress is reached where the stems are mounted,
since steps on stems lead to reducing its diameter. Also, stress distribution on the disc is
symmetrical, which validates the analysis.
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366,24 Max
325,55
284,85
244,16
203,47
16277
122,08

81,387 4
40,694 9
0,00051833 Min

Figure 12 : Von Mises stress distribution in MPa

3.2 Body Structural Analysis Results

As specified in Section 2.2, body analysis is performed. The total deformation distribution is
seen in Figure 13. The maximum deformation occurs on the outer sides of the body, while it
is a negligible value of 0.023 mm. Deformation distribution on the body is symmetrical.

0,023722 Max
0,021086
0,01845
0,015814
0,013179
0,010543
0,0079072
0,0052715
0,0026357

0 Min

Figure 13 : The total deformation of the valve body in mm

Von-Mises stress distribution is shown in Figure 14. High stresses occur on the body surface
where pressure is applied. The lowest thickness region has the highest stress value, which is
150 MPa. The average stress distribution of this surface is 90 MPa. Internal stresses show
homogeneity of stress distribution conditions. Also, stress distribution on the valve body is
symmetrical. It was observed that the safety factor is more than 5 in most regions, while the
minimum safety factor is 1.66 overall. It is decided that the valve body is proper for design
purposes.

. 150,65 Max

133,91

‘ ‘ 117,17
100,43
83,696
66,956
50,217
33,478
16,739
4,707e-6 Min

Figure 14 : Von Mises stress distribution of the valve body in MPa

3.3 Valve Body Topology Optimization Results
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As mentioned i was applied to the design and the results can be seen in Figure 15.

Orange regions show the best possible reduction area on design. Gray areas show where
material removal is not possible generally. Gray zones are restricted areas due to the
maintained robustness of holes and joints.

. Remove (0.0 to 0.4)
‘ ‘ Marginal (0.4 to 0.6)
. Keep (0.6 to 1.0)

Figure 15 : 20% mass reduction on the existing design

Topology optimizations were also made for a 40% mass reduction on the butterfly valve
body. As shown in Figure 16, possible material-removing areas contain both flange and body
areas. Therefore, making the body thinner is investigated for optimization studies.

[ Remove (0.0 to 0.4)
D Marginal (0.4 to 0.6)
. Keep (0.6 to 1.0)

Figure 16 : 40% mass reduction on existing design

Thereafter, material removal processes and design restrictions about the disc and flange-stem
interaction were discussed. Mass reduction operations should be done on both sides of the
body surface to protect the design and joint robustness. Because 20% mass reduction topology
optimization gives an insignificant material removal suggestion, it is decided that it does not
need further structural analysis. Furthermore, nearly in the 20 mm thickness thinningprocess
for the body, the disc is getting outside the body surface. Because of this design restriction, it
is decided to make a FEM analysis for a 20 mm optimized valve body.

3.4 Structural Analysis on Optimized Body Results

As given in Section 2.4, optimized body analysis is performed. First, a total of 20 mm material
removal on both sides of the valve body is performed in CAD data. After mesh studies,
structural analysis is performed. As shown in Figure 17, the maximum total deformation is
0,021 mm where the body reaches minimum thickness due to the stem hole. The deformation
distribution on the body is symmetrical.
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0,020826 Max
0,018512
0,016198
0,013884
0,01157
0,0092559
0,0069419
0,004628
0,002314

0 Min

Figure 17 : Deformation distribution on the optimized body in mm

As represented in Figure 18, the maximum stress is 185 MPa which is lower than the material’s
yield strength. It can be seen that deformations are very low and the safety factor is

1.35. Like it is stated before, this safety factor only contains the vulcanization process.
Therefore, the optimized valve body analysis showed that the new design can be used for the
test and production phase.

184,64 Max
164,13

143,61

1231

102,58

82,066

61,551

41,036

20,521
0,0060228 Min

Figure 18 : Stress distribution of the optimized body in MPa

4. VALIDATION

After topology optimization, the structural analysis of the optimized body is made. As stated
before in Section 2.5, validation of the optimized and analyzed butterfly valve, 20 mm thinned
valve body samples were produced with the machining process, as can be seen in Figure 19.

Figure 19 : New sample after material removal
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After 50 kN force is applied on the sample’s surface, deformations on the optimized valve
body holes are investigated. This measurement shows that, if holes were deformed which may
be caused by the pressing process, it also shows the deformation which may exist on the body.
In deformations areas, body holes may be getting elliptical forms due to the deformations, so
this situation changes hole diameter and form. In this phase, measurement strategy and method
are important to prove that hole’s form is acceptable, and also body deformations do not exist.
In Figure 20, these measurement areas can be seen.

Figure 20 : (a) Lower stem and (b) upper stem inner diameters

Measurements, made for the newly designed valve body, proved that the hole diameter
remained the same and any elliptical surfaces were not observed. Subsequently, for the upper
stem hole, another measurement was made to demonstrate deformation did not occur in that
area. In the existing design, the upper stem hole’s diameter is 12.50 mm and the lower stem
hole’s diameter is 13.50 mm. Any deformation or error did not exist in this area. For each hole,
the measurement was made to show any deformation and elliptical areas did not occurin
hole surfaces. As a result of this phase, there are no elliptical or deformed surfaces existingin
the 26 mm valve body manufacturing processes.

5. DISCUSSION

In the static structural analysis study on the disc and stems, the forces that the part is exposed
to under working conditions are defined for spheroidal graphite cast iron, and as a result, it
was observed that the safety factor of the stems is 1.6 and the disc is 2. The valve disc is very
safe under working conditions. In addition, material removal can be made in places where the
factor of safety is high. However, restrictions that come from castability prevent the
manufacturing of making a thinner disc. Also, reducing the safety factor by reducing the
thickness of the disc and stems is possible. However, because of the cost analysis for
commercial applications, no changes needed to be made to the existing design.

Table 3 : Comparison of existing and optimized valve body

Thickness Weight Safety Factor
Existing body 46 mm 3.08 kg 1.66
Optimized body 26 mm 2.33 kg 1.34

Moreover, in the static structural analysis study on the body, The valve body is produced by
casting, so material savings can be achieved by producing it with the minimum thickness. It
can be said that although the minimum safety factor is approximately 1.66 on the body, this
stress is only achieved while in the vulcanization process. In other words, for operating
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conditions, the body is extremely safe. Therefore, a material removal process is possible for
the valve body. With the data obtained in the topology optimization, the places wherematerial
removal can be made on the body are determined and static structural analysis is performed a
couple of times. After the 26 mm optimized valve body is obtained, analyses are stopped.
Table 3 shows the comparison of existing and optimized bodies. In the weight reduction study,
the weight of the butterfly valve that we have done material removing is 2.33kg, while the
existing valve is 3.08 kg. If 10,000 valves are considered to produce in one year, it means
producing the optimized valve body returns roughly 9,000 USD annually for 1.2 USD/kg
unit cost of the material.

6. CONCLUSION

This paper provides an example of how topology optimization and finite element analysis
could be used to improve the design of a butterfly valve disc. The study was carried out to
determine the regions where mass reductions can occur in the body. By evaluating theanalysis
and topology results on the existing body, it has been seen that thinning could be done in
regions with high safety factors. The new design produced as a result of the studies underwent
analysis, and the part thickness was decreased from 46 mm to 26 mm with 25% weight
reduction. The thinned design change in the body has reduced the weight and cost of the
product. Structural analysis and tests show that an optimized body can be manufactured under
this safety factor. Also, the new valve body design is advantageous economically whenit
comes to redesigning the sand mold. To conclude, the amount of excessively used material
has decreased as a result of the optimization work, and a more sustainable valve design has
been implemented.
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Abstract

Water quality management is critical to protecting coastal ecosystems and public health.
Effective management requires long-term monitoring and modeling of water quality parameters
to assess the effects of human activities and natural processes on water quality. Advances in
technology and data processing have enabled the development and implementation of advanced
data systems and related models for water quality management in coastal and transitional waters
in the last years. This article presents the HYDROTAM-3D modeling system for
hydrodynamics, turbulence, transport, and water quality, as well as the database and application
in the inner Fethiye Bay. It highlights the importance and difficulties of long-term modeling
and monitoring studies for the dynamics in Turkish coastal and transitional waters. Physical
parameters such as water temperature, water salinity, dissolved oxygen, turbidity, pH, and
Secchi disk were measured every two meters along the water depth to study the temporal and
spatial changes in water quality at fourteen different points in the inner bay of Fethiye once a
month. Chlorophyll-a, total suspended solids, phosphorus, ammonia, nitrite, nitrate, total and
fecal coliform bacteria, Pseudomonas aeruginosa, Escherichia coli, biochemical oxygen
demand, fecal streptococci, Salmonella, and plankton were analyzed in the laboratory using
water samples. The HYDROTAM-3D model created a geographic information system (GIS)
and cloud computing-based water quality monitoring and assessment data system that provides
historical and coordinated access to all physical and biochemical parameters. The model system
can also be used to simulate water quality processes in detail. The model simulations can be
compared with measurements. The basic dynamics of the ecological system in the aquatic
environment are modeled for numerical simulation of water quality parameters. The organisms
represented in the model are phytoplankton, nitrogen-processing bacteria, and zooplankton. In
the water quality submodel, all processes forming the biochemical cycles of nitrogen,
phosphorus, and oxygen and their interrelationships are analyzed, as well as changes in the
concentrations of zooplankton, phytoplankton, and bacteria interacting with these cycles. The
HYDROTAM-3D model system is adapted to Turkish coastal and transitional waters and has
been validated and verified in numerous academic and application projects. The model is a
powerful tool for the analysis of water quality parameters and has contributed significantly to
the understanding of physical and biochemical processes governing water quality in coastal and
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transitional waters. This study emphasizes the importance and necessity of identifying key
water quality management challenges, including data collection, model development, and
application of the model to address these challenges.

Keywords: Coastal waters, HYDROTAM-3D, Modeling, Monitoring, Transiotional water,
Water quality

KIYI SULARINDA SU KALITESI YONETIMI VERI SISTEMi VE MODELLEME

Ozet

Su kalitesi yonetimi, kiy1 ekosisteminin ve halk sagliginin korunmasi i¢in kritik dneme sahiptir.
Etkili yonetim, insan faaliyetlerinin ve dogal siireglerin su kalitesi iizerindeki etkilerini
degerlendirmek i¢in su kalitesi parametrelerinin uzun dénemli izlenmesini ve modellenmesini
gerektirmektedir. Son yillarda, teknoloji ve veri islemedeki ilerlemeler, kiy1 gegis sularinda su
kalitesi yonetimi i¢in biiyiik veri sistemlerinin ve iligkili modellerin gelistirilmesini ve
uygulanmasini saglamistir. Bu makalede, HYDROTAM-3D hidrodinamik, tiirbiilans, taginim
ve su kalitesi modelleme sistemi, iliskili veri tabani ve Fethiye I¢ Kérfezi uygulamasi
sunulmaktadir. Tiirkiye kiy1 ve gecis sularindaki dinamikler i¢in uzun dénemli modelleme ve
izleme ¢alismalarmin énemi ve zorluklar1 vurgulanmaktadir. Fethiye I¢ Kérfezi’nde bir yil
boyunca, her ay bir kez olmak tizere, ondort farkli noktada su kalitesi degisiminin, zamansal ve
alansal olarak incelenmesi amaciyla, tiirbidite, tuzluluk, ¢6ziinmiis oksijen, sicaklik, pH, seki
disk derinligi gibi fiziksel parametreler, su derinligi boyunca her iki metrede bir olglimlenmistir.
Biyokimyasal oksijen ihtiyaci, Klorofil-a, askida kati madde, fosfor, amonyak, nitrit, nitrat,
Pseudomonas aeruginosa, Escherichia coli, toplam ve fekal koliform, fekal streptekok,
salmonella ve plankton analizleri yiiriitiilmiistiir. HYDROTAM-3D modeli kullanilarak cografi
bilgi sistem (CBS) ve bulut bilisim temelli bir su kalitesi izleme ve degerlendirme veri sistemi
olusturulmus ve tim fiziksel ve biyokimyasal parametrelere tarihsel ve koordinat bazinda
erisim saglanmistir. Model sistemi kullanilarak ayn1 zamanda su kalitesi siire¢leri detayli olarak
benzestirilebilmektedir. Model benzestirmeleri olgiimlemeler ile kiyaslanabilmektedir. Su
kalitesi parametrelerinin sayisal benzetimi i¢in su ortamindaki ekolojik sistemin temel
dinamikleri modellenmektedir. Modelin su kalitesi modiiliinde, bakteriler, fitoplankton ve
zooplankton benzeri canlilar ele alinmaktadir. Biyokimyasal siirecler olarak oksijen, fosfor ve
azot dongiileri, iligkileri ve bunlardan etkilenen fitoplankton, bakteri, ve zooplankton
derisimleri benzestirilmektedir. HY DROTAM-3D model sistemi Tiirkiye kiy1 ve gegis sularina
uyarlanmis ve ¢ok sayida akademik ve uygulama projeleri ile dogrulanmig ve onaylanmustir.
Model, hidrodinamik ve su kalitesini benzestirmek ve analiz etmek i¢in giiclii bir aragtir ve kiy1
gecis sularinda su kalitesini yoneten fiziksel ve biyokimyasal siireglerin anlagilmasina 6nemli
Olciide katkida bulunmustur. Bu ¢alisma, veri toplama, model gelistirme ve bu zorluklarin
iistesinden gelmek icin model uygulamasi da dahil olmak iizere, kiyr sularinda su kalitesi
yonetiminin  karsilastigi  temel zorluklar1 belirlemenin  6nemini ve gerekliligini
vurgulamaktadir.

Anahtar kelimeler: Gegis suyu, HYDROTAM-3D, izleme, Kiy1 suyu, Modelleme, Su kalitesi

INTRODUCTION
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Water quality management systems and modeling in coastal waters are critical components of
environmental management. Coastal waters are essential ecological and economic resources
that provide habitat for diverse aquatic species and support various economic activities such as
fishing, tourism, and shipping. However, human activities such as industrialization,
urbanization, and agriculture have resulted in pollution and degradation of coastal waters,
threatening the health of aquatic ecosystems and the livelihoods of coastal communities.

Water quality management systems monitor, assess, and regulate water quality in coastal areas.
These systems use various tools and technologies, such as water quality models, to analyze the
complex relationships among factors affecting water quality, including natural processes,
human activities, and climate change. Water quality models simulate the physical, chemical,
and biological processes that determine water quality and help identify sources of pollution and
strategies to reduce them.

Effective water quality management and modeling in coastal waters require collaboration
among scientists, policymakers, and stakeholders. This interdisciplinary approach ensures that
scientific data and knowledge inform policy decisions and stakeholders have a voice in shaping
management strategies. By implementing effective water quality management systems and
models, coastal communities can protect their valuable resources and ensure sustainable
economic development.

Water quality modeling in coastal waters is an active research area with numerous studies
investigating various aspects of water quality modeling. A study by Ross and Randhir (2022)
applied the Soil and Water Assessment Tool (SWAT) to simulate the climate changes and
urbanization on the water quality of Narragansett Bay. They concluded that the impacts of
climate were more than the impacts of the use of land. In another study, water quality in the
coastal area adjacent to Guadiana basin was modelled by Buonocore et al. (2021) to investigate
the effects of changes in land use and climate. The study demonstrated the potential of water
quality modeling for evaluating the effectiveness of management strategies in coastal waters.

Recently, it has become common to integrate surface water quality models with other models,
like hydrologic and water resource dynamics. This integration aims to determine watershed
impacts on water quality, which includes examining the potential impacts of climate change
and land use development. Such models can also provide valuable insights into changes in water
supply and demand, as well as the regulation of runoff dynamics and the interaction between
these factors and surface water quality (Lindenschmidt, 2023).

Despite the potential of water quality modeling, several challenges remain. One of these
challenges is data availability, particularly in developing countries where water quality data are
often limited or of poor quality(Cebe and Balas, 2018). Another challenge is the complexity of
coastal ecosystems, which are influenced by various physical, chemical, and biological factors.
This complexity makes it challenging to develop accurate and reliable water quality models to
capture the full range of processes affecting water quality (Cebe and Balas,2016).

THEORY

HYDROTAM-3D is a Geographic Information Systems (GIS) integrated three-dimensional
baroclinic numerical model and database system developed to simulate the hydrodynamic,
transport, and water quality processes in coastal waters. The infrastructure of the program is
based on cloud computing technology. The GIS platform of the model facilitates the time-
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consuming task of preparation of data input and output. The sub-modules of the HYDROTAM-
3D are summarized and given in Figure 1.

HYDROTAM-3D model and its database has been applied to many coastal areas in Turkey and
has been verified with analytical solutions and site measurements (Balas and Ozhan, 2002; Cebe
and Balas, 2016, 2018; Yildirim and Balas, 2019; Geng et al.,2020). The model comprises
hydrodynamics; turbulence; current climate; wind climate; wave climate; enery climate; wave
transformation; sediment transport; coastal morphology; temperature, salinity, pollutant, oil,
and microplastic transport; sea outfall dilutions and hydraulics, and water quality sub modules.
HYDROTAM-3D can simulate wind, wave, and density-induced coastal circulations in coastal
and transitional waters and changes in water quality parameters.

3D-HYDRODYNAMIC TRANSPORT AND WATER QUALITY MODEL
http://lwww.hydrotam.com
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Figure 1. The model components of HYDROTAM-3D (HYDROTAM-3D, 2023)

In order to simulate the water quality parameters in the coastal and transitional water bodies, it
is necessary to model the basic variables and cycles of the ecological system in the aquatic
environment. For the numerical simulation of water quality parameters, the basic dynamics of
the ecological system in the aquatic environment should be modeled (Yilmaz et al., 2017). In
addition to the phytoplankton that performs most of the primary production, zooplankton
species that perform the primary consumption and heterotrophic bacterial species that have an
important place in the nitrogen cycle due to their role in degradation are also represented in the
model. The living organisms represented in the model are phytoplankton, nitrogen-converting
bacteria, and zooplankton. In the water quality sub-model, all processes that comprise the
nitrogen, phosphorus, and oxygen biochemical cycles and their relationships with each other
and the changes in zooplankton, phytoplankton, and bacterial concentrations in interaction with
these cycles are analyzed. The processes of nitrogen, phosphorus, and oxygen biochemical
cycles analyzed in the model are presented in Figure 2-Figure 4. The ecological parameters
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simulated in the model are Phytoplankton (mgC/L), Zooplankton (mgC/L), Bacteria (mgC/L),
Ammonia (NH4, mgN/L), Nitrite (NO2, mgN/L), Nitrate (NO3, mgN/L),Particulate organic
nitrogen (mgN/L) ,Nonrefractory dissolved organic nitrogen (mgN/L)), Refractory dissolved
organic nitrogen (mgN/L), Inorganic phosphorus (mgP/L), Particulate organic phosphorus
(mgP/L), Nonrefractory dissolved organic phosphorus (mgP/L), Refractory dissolved organic
phosphorus (mgP/L), and Oxygen concentration (mgO/L) (Cebe and Balas, 2016; 2018).
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Figure 2. The Nitrogen Biochemical Cycle (Cebe and Balas, 2016)
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Figure 3. The Phosphorus Biochemical Cycle (Cebe and Balas, 2016)
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Figure 4. The Oxygen Biochemical Cycle (Cebe and Balas, 2016)

The basins surrounding coastal and transitional waters are subject to environmental pressures
caused by various activities such as agriculture, livestock, domestic and industrial wastewater
discharges, and unsanitary landfills, some of which are point sources while others are
distributed. Municipal wastewater, industrial wastewater, and leachate from landfills are
classified as point sources of pollutants, while fertilizers used in agriculture, animal husbandry,
and residential pollutants are considered nonpoint sources. The HYDROTAM-the 3D model
and database system uses drainage hydraulics to estimate distributed loads. The model uses an
integrated environment to simulate the hydrologic, hydraulic, and water quality processes of
surface runoff in watersheds, with the ability to modify input data. The model's drainage
simulation calculates material inputs and outputs between water and pollutant exchange in large
environmental sections and subsections. To calculate surface flow in the model, the runoff
resulting from precipitation after evaporation and infiltration is used. The basin where the
precipitation collects is partitioned into irregularly shaped sub-basins to allocate different
purposes to each sub-basin, such as hydrological, hydraulic, and utilization. The boundaries and
sub-basin areas are obtained from GIS data and grouped by land use categories defined in the
classification system of CORINE. The average slope of each sub-basin is calculated based on
its topography and inputted into the model. Drainage routes for surface flow are determined by
land information and recorded via GIS, with their lengths and connectivity to drainage points
leading to the sea. The model calculates precipitation and evaporation amounts based on daily
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or monthly measurements. To simulate the formation of distributed loads in the field and their
transport by surface flow, the wash-off and build-up processes are used in the model.

A water quality monitoring and assessment data system that utilizes GIS and cloud computing
has been also developed by the HYDROTAM-3D model (HYDROTAM-3D, 2023). This
system offers coordinated access to all relevant physical and biochemical parameters, as well
as historical data. Additionally, the model system is capable of providing detailed simulations
of water quality processes, which can be compared with the laboratory and site measurements.
In order to numerically simulate water quality parameters, the model utilizes a basic
understanding of the ecological dynamics of aquatic environments.

RESULTS

The HYDROTAM-3D modeling and database system was applied to the inner Fethiye Bay.
Physical water quality parameters such as water temperature, water salinity, dissolved oxygen,
turbidity, pH, and Secchi disk were measured every two meters along the water depth to study
the temporal and spatial changes in water quality at fourteen different points in the inner bay of
Fethiye once a month between March 2016 and February 2017. Chlorophyll-a, total suspended
solids, phosphorus, ammonia, nitrite, nitrate, total and fecal coliform bacteria, Pseudomonas
aeruginosa, Escherichia coli, biochemical oxygen demand, fecal streptococci, Salmonella, and
plankton were analyzed in the laboratory using water samples (Y1ldirim and Balas, 2019). The
measurement stations are shown in Figure 5. The wind, tide and density driven induced
circulations are modelled, and Bay has been divided into four regions regarding its
hydrodynamic properties, as shown in Figure 5. Zone 1 encompasses several points, namely
F03, F04, FO5, and a Marina, while Zone 2 includes points FO1, F02, FO7, F09, and F10. The
points in Zone 3, which are located close to the shore, include F06, FO8, and F11 and have
water depths of less than 5 m. Zone 4, on the other hand, includes two points, F12 and F13,
which are situated along Calis Beach. The seasonal averages of the quality parameters are given
in

Table 1. It is seen that all the water quality parameters are less than the limit values.

The HYDROTAM-3D model created a geographic information system (GIS) and cloud
computing-based water quality monitoring and assessment data system that provides historical
and coordinated access to all physical and biochemical parameters.

Table 1 The seasonal averages of the physicochemical parameters

SPRING [SUMMER AUTUMN WINTER LIMITS
Suspended Sediment (mg/1) 23 31 32 22 <30
DO(mg/1) 7.8 5.8 6.34 7 >5
BOD(mg/1) 2.4 4.5 3.4 3.2 <5
COD(mg/l) 7.8 13 11.3 10.3 <25
pH 8.14 8.05 8.12 8.07 6-9
Turbidity (NTU) 2.4 2.1 1.7 2.1 <5
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Salinity (ppt) 32.9 37.5 35 35.3 17-40

Temperature (°C) 20.7 29.2 22.45 16.54
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Figure 5. The measurement locations and established regions in Fethiye Inner Bay (Google
Earth, 2023)

. : -
T =
>

The model system provides access to all the data through cloud-based scientific technology,
including "time series graphs (Figure 6)," "variation graphs along the depth," "data comparison
graphs (Figure 7)," "flow measurement results," and "areal distribution graphs." Additionally,
all relevant modeling results can be accessed through the system.
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Figure 6. HYDROTAM-3D water quality monitoring and assessment data system graphs in
time series
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DISCUSSIONS AND CONCLUSION

Based on the measurements and modeling studies carried out, trophic level assessments were
made on the basis of the Regulation on Surface Water Quality (2016, 2021). The quality level
criteria for coastal waters according to general chemical and physicochemical parameters are
given in Table 2. Eutrophication criteria in Aegean and Mediterranean coastal waters are listed
in Table 3.

Table 2. Quality level criteria for coastal waters according to general chemical and
physicochemical parameters (June 16, 2021, No:31513 Official Gazette Regulation Surface
Water Quality -Table 3)

Parameter VERY GOOD GOOD POOR
In (I1m)
)
The Aegean Sea and DO (mg/L) >7 6 <6
Mediterranean Sea
TP (ug/L) <5 5-7 >7
NO(ug/L) <5 5-10 >10
NOx: Oxidized nitrogenous compounds (NO3-N + NO,-N )

Table 3. Aegean and Mediterranean coastal waters eutrophication criteria (August 10, 2016,
No0:29797 Official Gazette Surface Regulation for Water Quality, Appendix-6, Table 7).

Water Quality Level | TP NOy Chlorophyll-a Sechii Disk Depth (m)
(ng/L) (ng/L) (ng/L)

Oligotrophic <5 <5 <0.5 >14

Mesotrophic 7 10 1 9

Eutrophic 11 20 2 5

Hypereutrophic >11 >20 >2 <5

In the Regulation, it is noted that nutrient element measurements done in December-February
(winter period) and Sechii disc depths measured in the spring-summer have to be evaluated in
eutrophication criteria. According to the same Regulation, in the evaluation of the water quality
monitoring parameters, the data that is below the value that will not be exceeded with a 5%
probability and above the value that will not be exceeded with a 95% probability are excluded
from the data set and the arithmetic average of the remaining data is considered in the
classification. In accordance with this change, arithmetic averages were calculated for total
phosphorus (TP), total nitrite, and nitrate nitrogen (NOx: NO3-N + NO2-N ) parameters in the
winter season and for Secchi Disk depth in spring-summer and compared with the limit values
given in the Regulation. According to the investigations, all regions were determined as
"hypertrophic" in terms of trophic level (Table 4).

Table 4. Eutrophication level evaluations in Fethiye Inner Bay
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TP (mg-P/L) NOx (mg-N/L) Klorofil-a  (ng/L) | Seki Disk (m)
(Winter) (Winter) (Spring) (Spring-Summer)
ALL STATIONS | 424>7 69.2>10 4.7>2 26<5
Hypertrophic Hypertrophic Hypertrophic Hypertrophic
REGION 1 44.8>7 65.2>10 4.6>2 34<5
Hypertrophic Hypertrophic Hypertrophic Hypertrophic
REGION 2 39.7>17 63.4>10 4.7>2 2.8<5
Hypertrophic Hypertrophic Hypertrophic Hypertrophic
REGION 3 44.4>7 86.7>10 54>2 1.7<5
Hypertrophic Hypertrophic Hypertrophic Hypertrophic
REGION 4 43.9>7 78.0>10 49>2 2.8<5
Hypertrophic Hypertrophic Hypertrophic Hypertrophic
F14 19.7>7 484> 10 39>2 4.7<5
Hypertrophic Hypertrophic Hypertrophic Hypertrophic

Coastal water quality levels are also evaluated based on the Regulation on Surface Water
Quality (2021) presented in Table 2. Evaluations according to the receiving environment quality
criteria of coastal waters in terms of general chemical and physicochemical parameters
dissolved oxygen (DO), total phosphorus (TP), and total nitrite and nitrate nitrogen (NOx: NO3-
N + NO2-N ) and comparisons are presented in Table 5. According to the evaluations, Fethiye
Inner Bay water quality level is "II (good)" according to dissolved oxygen values, but it is
determined as "III (poor)" in terms of nutrients. Notably, especially in shallow coastal waters
close to the land (Region 3), nutrient elements exceed the limit values by approximately 3.7-
2.4 times. The HYDROTAM-3D model and database system is a powerful tool for the analysis
of water quality parameters. The system contributes significantly to the understanding of
physical and biochemical processes governing water quality in coastal waters. This study
emphasizes the importance and necessity of identifying key water quality management
challenges, including data collection, model development, and application of the model to
address these challenges.

Table 5. Coastal water quality level evaluations in Fethiye Inner Bay

Dissolved Oxygen(mg/L) TP (mg-P/L) Nox (mg-N/L)
ALL STATIONS 6.3 (6-7) 30.5>7 41.9>10
II (GOOD) III (POOR) III (POOR)
REGION 1 6.3 (6-7) 27.5>7 36.2>10
II (GOOD) III (POOR) III (POOR)
REGION 2 6.3 (6-7) 289>7 39.1>10
II (GOOD) III (POOR) III (POOR)
REGION 3 6.5 (6-7) 44.9>17 58.5>10
II (GOOD) III (POOR) III (POOR)
REGION 4 6.1 (6-7) 324>7 45.2>10
II (GOOD) III (POOR) III (POOR)
F14 6.5 (6-7) 189>7 33.8>10
II (GOOD) III (POOR) III (POOR)
ACKNOWLEDGEMENTS

This study was supported by the Scientific and Technological Research Council of Turkey
(TUBITAK), Project No: 115Y468, entitled ‘Monitoring and evaluations of water quality




8th INTERNATIONAL ASIAN CONGRESS
ON CONTEMPORARY SCIENCES

parameters in coastal waters.” The authors thank DLTM Software Technologies Limited
Company employees for their support for field measurements.

REFERENCES

Balas, L., & Ozhan, E., (2002). Three Dimensional Modelling of Stratified Coastal
Waters, Estuarine, Coastal ve Shelf Science, 56, 75-87.

Buonocore, C., Pascual, J.J.G., Cayeiro, M.L.P., Salinas, R.M., & Mejias, M.B. (2021).
Modelling the impacts of climate and land use changes on water quality in the Guadiana basin
and the adjacent coastal area, Science of the Total Environment,776, 146034.

Cebe, K., & Balas, L. (2016). Water quality modelling in Kas Bay. Applied
mathematical modelling. 3(40), 1887-1913.

Cebe, K., & Balas, L. (2018). Monitoring and modeling land-based marine pollution.
Regional Studies in Marine Science, 24, 23-39.

Geng, AN., Vural, N., & Balas, L., (2020). Modeling transport of microplastics in
enclosed coastal waters: A case study in the Fethiye Inner Bay, Marine Pollution Bulletin,150,
110747.

HYDROTAM-3D, (2023). Three Dimensional Hydrodynamic Transport and Water
Quality Model System and Database. www.hydrotam.com

Lindenschmidt, K.E. (2023). Surface Water Quality Modelling. Water, 15(4), 828.

Regulation for the Surface Water Quality (2016): Republic of Turkey Ministry of Forest
and Water Management. — Official Gazette date: August 10, 2016. No: 29797.

Regulation for the Surface Water Quality (2021): Republic of Turkey Ministry of Forest
and Water Management. — Official Gazette date: June 16, 2021. No: 31513.

Ross, E.R., & Randhir, T.O. (2022). Effects of climate and land use changes
on water quantity and quality of coastal watersheds of Narragansett Bay. Science of the Total
Environment, 807(3), 151082.

Yildirim, P., & Balas, L., 2019. Monitoring and evaluation of coastal water quality
parameters in Fethiye Bay, Turkey, Applied Ecology and Environmental Research
17(5):10421-10444.

Yilmaz, N., Cebe, K., Yildirim, F. P., Inan, A., & Balas, L. (2017): The need for the
integration of land use planning and water quality modeling in the case of Fethiye Bay. —
Journal of Polytechnic 20(2): 427-435.



8th INTERNATIONAL ASIAN CONGRESS
ON CONTEMPORARY SCIENCES

MACHINE LEARNING PROCESSES OF ROUTINE WORKS WITH ROBOTIC
PROCESS AUTOMATION (RPA)

Onur CETINKAYA
Nursan Kablo Donanimlari San ve Tic. A.S. Tavsanli, Kiitahya, Tiirkiye
ORCID ID: https://orcid.org/0009-0000-2048-4872

Abstract

This study is based on machine learning, which enables the personnel working in the company
to perform the tasks they repeat daily, weekly, monthly, faster and more efficiently with Robotic
Process Automation (RPA). While the process is planned to be expanded within the company
in the future, the first issue we will deal with will be the creation of the module schemes needed
by the Nursan Kablo Donanimlar1 Project Department. If we talk about the module diagram,
these are the tools that guide our operators working in our production branch and show the path
to follow during the production of the wiring harness. There are many modules according to
different reference codes. These are visual representations that determine which wires should
go into the sockets' eyes. In this study, the socket module diagram to be prepared based on
reference has been prepared with UiPath, an RPA application. UiPath is used with Visual Basic
and C# programming languages. The types of sockets, pin numbers on the socket, cable codes
to be connected to the pin numbers, cable types (Auger, attached, etc.), colors of the cables and
reference information to which the socket is connected are obtained from the excel file we use
as a database. This information read with UiPath is processed on the previously prepared 2D
socket drawings. For this, the pins in the socket drawing are determined with OpenCV (Open
Source Computer Vision Library). The relevant information is placed on the pins on the socket.
Visually ready 2D drawings are saved in a file named after the reference they are attached to.
These socket drawings are then combined and finalized for a reference-based module
representation scheme. The process is completely independent of human hands. Thus, this
process, which took weeks, was reduced to days, hours and even minutes with the UiPath RPA
Robot.

Keywords: Process, Robotic Process Automation, Machine Learning, Module Scheme

ROBOTIK SUREC OTOMASYONU (RPA) ILE RUTIN OLARAK YAPILAN
ISLERIN MAKINE OGRENME SURECLERI

Ozet

Bu calisma, firma igerisinde ¢alisan personellerin giinliik, haftalik, aylik periyotlarla tekrar
ettikleri islerin, Robotik Siire¢ Otomasyonu (RPA-Robotic Process Automation) ile daha hizl
ve daha verimli gergeklestirilmesini saglayan makine 6grenmesi iizerine yapilmistir. Siirecin
ilerleyen zamanlarda firma igerisinde yayginlastirilmasi planlanirken, ilk ele aldigimiz konu,
Nursan Kablo Donanimlar1 Proje Departmanimin ihtiya¢ duydugu modiil semalarinin
olusturulmasi olacaktir. Modiil semasindan bahsedecek olursak bunlar, iiretim kolumuzda
calisan operatdrlerimize yol gosteren araglardir ve kablo donaniminin iiretilmesi sirasinda
izleyecegi yolu gosterir. Farkli referans kodlarina gore bircok modiil vardir. Bunlar, soketlerin
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gozlerine hangi kablolarin gelmesi gerektigini belirleyen gorsel sunulardir. Bu calismada
referans bazli hazirlanacak soket modiil semasi, bir RPA uygulamasi olan UiPath ile
hazirlanmigtir. UiPath Visual Basic ve C# programlama dilleri ile kullanilmaktadir. Veri tabani
olarak kullandigimiz excel dosyasi icerisinden soket gesitleri, soket {izerinde bulunan pin
numaralari, pin numaralarina baglanacak kablo kodlari, kablo c¢esitleri (Burgu, ek, vb.),
kablolarin renkleri ve soketin bagli oldugu referans bilgileri alinmaktadir. UiPath ile okunan bu
bilgiler daha dncesinde hazirlanmis olan 2D soket ¢izimleri lizerine islenir. Bunun i¢in OpenCV
(Open Source Computer Vision Library) ile soket ¢izimindeki bdliimlerin tespiti yapilir. lgili
bilgiler soket {izerindeki pinlere yerlestirilir. Gorsel olarak hazir hale gelen 2D ¢izimler, bagl
olduklar1 referansin ismini alan dosya igerisine kaydedilir. Ardindan bu soket ¢izimleri referans
bazli modiil gosterim semasi icin birlestirilir ve son halini alir. Siire¢ buraya kadar tamamen
insan elinden bagimsiz gerceklesir. Boylece haftalar siiren bu islem UiPath RPA Robotu ile
giinlere, saatlere ve hatta dakikalara indirilmistir.

Anahtar kelimeler: Siirec, Robotik Siire¢ Otomasyonu, Makine Ogrenmesi, Modiil Semasi
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Abstract

The rapid change in customer demands increases the momentum in global competition. The
survival of businesses depends on constantly monitoring their customers and competitors,
discovering problems earlier, and producing fast and low-cost solutions. Innovative Problem-
Solving Theory (TRIZ) is preferred by researchers because of its innovative, fast and systematic
problem solving. Although this method was initially aimed at engineering fields, it is now being
adapted to many fields. In this article, a step-by-step example shows how the solution using
TRIZ's technical contradiction matrix method and 40 invention principles is realized.
Alternative solutions were produced by using the technical contradictions matrix together with
traditional problem-solving techniques. Solutions made with TRIZ have been shown to be
faster, innovative and cost-effective with predictability, repeatability, and reliability compared
to traditional problem-solving methods. The solution obtained was provided as an input to the
conceptual design phase, which is one of the most important steps of the technology preparation
level.

Keywords: TRIZ, creative idea generation, innovative problem solving

TRIZ'IN TEKNIK CELISKILER MATRISi VE 40 BULUS PRENSIBI
KULLANILARAK YESIL DOLMALIK BiBER SAPI CEKME CALISMASI

Ozet

Miisteri isteklerindeki hizli degisim, kiiresel rekabette ivmeyi artirmaktadir. Isletmelerin
varliklarin stirdiirebilmesi, miisterilerini ve rakiplerini stirekli izleyerek, problemleri daha 6nce
kesfetmesine, hizli ve diislik maliyette ¢ozmeler iiretmesine baglidir. Yenilik¢i Problem Cozme
Teorisi (TRIZ), arastirmacilar tarafindan yenilik¢i, hizli ve sistematik problem ¢odziimiinden
dolay1 tercih edilmektedir. Bu yontem, baslangicta miihendislik alanlarina yonelik olsa da
giiniimiizde bir¢ok alana uyarlanmaktadir. Bu makalede, TRIZ’in teknik celigkiler matrisi
yontemi ve 40 bulus ilkesi kullanilarak olusturulan ¢6zlimiin, adim adim nasil gergeklestigi bir
ornek uygulama ile gosterilmektedir. Teknik ¢eliskiler matrisi ile geleneksel problem ¢dzme
teknikleri birlikte kullanilarak alternatif ¢oztimler iretildi. TRIZ ile yapilan ¢dziimlerin,
geleneksel problem ¢dzme yontemlerine gore, ongoriilebilirlik, tekrarlanabilirlik, giivenilirlik
ozellikleri ile daha hizli, yenilik¢i ve diisiik maliyetli oldugu gosterildi. Elde edilen ¢6ziimiin,
teknoloji hazirlik seviyesinin en 6nemli adimlarindan biri olan, kavramsal tasarim agamasina
girdi olusturmasi saglandi.

Anahtar Kelimeler: TRIZ, yaratic1 fikir iiretme, yenilik¢i problem ¢6zme
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GIRIS

Kiiresel rekabet yariginda ivmenin siirekli artmasinin sebebi miisteri taleplerindeki degisimdir.
Bu degisimi once fark eden isletmeler i¢in yeni firsatlar, fark edemeyen isletmeler i¢in de
tehditler olusturmaktadir. Herhangi bir teknoloji ve hizmet alaninda, yalnizca yeni fikirler
olusturarak ve bunlar1 hizla uygulayarak mevcut sorunlari ¢ézebilen isletmeler ayakta kalabilir.
Bu nedenle yenilik¢i problem ¢dzme yontemleri isletmeler ve bireyler i¢in vazgegilmez temel
basvuru kaynagidir. Bununla birlikte, bireyler icin yenilik¢i yetenek ve kuruluslar i¢in problem
cozme kabiliyeti, esas olarak her ikisi de insan aklina dayali soyut yeteneklerdir. Cok iyi
egitimli teknoloji uzmanlar1 ve g¢esitli uzmanlik alanlarindaki aragtirmacilar bile, her zaman
yeterince yenilik¢i degildir. Yenilik¢i olabilmek i¢in genellikle esinlenebilecek bir fikre ya da
bir yonteme ihtiya¢ vardir. Bireysel teknoloji uzmanlar1 ve arastirmacilari makine, fizik,
kimya, matematik, biyoloji, bilgisayar bilimi vb. gibi uzmanlik alanlarinda bilgi ve deneyimler
sahip olduklari, ancak ¢cogunlukla yenilik¢i yeteneklerini kullanamadiklar1 bilinmektedir (Tang
ve Werner, 2017).

Yenilik¢i problem ¢ozme stireci diisiinme, fikir iiretme, veri toplama, verileri analiz etme, karar
verme ve uygulamadan olusmaktadir. Yenilik¢i diistinme ve fikir iiretmek i¢in kaliplarin
Otesine gecmek, alisilmisin disina ¢ikmak, yasama farkli agidan bakmak, kavramlari
kesfedilmemis bicimde iliskilendirmek, katma deger olusturan 6zgiin yaklasimlar sergilemek
ve esnek olmay1 gerektirir. Diisiince siireci hazirlik donemi, kulugka evresi, bulma basamagi ve
eleme agamalarindan olusmaktadir. Bu calismalar1 yapacak olan bireyleri 6zel tasarlanmig
uygulamali 6zgiiven egitimleriyle sira dis1 diisiinebilecek sekilde yetistirilmelidir. Yenilikei
diistinme, rekabetin hizl1 degismesinden dolayi is diinyasinin dnem verdigi bir 6zelliktir (Tang
ve Werner, 2017). Bu sekildeki diisiince ile is diinyasinda miisteri memnuniyeti, stirdiiriilebilir
rekabet Ustiinliigli, {liriin, siire¢ ve pazarin gelismesine katki saglanmaktadir. Diislincenin
kiiltiirel altyapisini ise kurumun degerleri ve ilkeleri, yaraticit diisiincenin desteklenmesi,
ontindeki engellerin tanimlanmasi ve ortadan kaldirilmasi ile miimkiindiir. Kurum kiiltiiri’ niin
temellerini lider-yoneticilik anlayisi, 6grenen oOrgiit dinamikleri, bulus-odakli siireclerin
olusturulmas: ve yeterli kaynaklarin ayrilmasi gerekir (Julien ve ark., 2018). Yenilik¢i
bireylerin bulusgu 0Ozelliklere sahip bireylere goére sorumluluk, karar alma ve gevreyi
gozlemleme Ozelliklerinin 6ne ¢ikmaktadir. Bunu disinda yenilik¢i bireylerde dikey, buluscu
bireyler de yatay diislince yetenegine sahiptirler. Yenilik yapilmasi gerektigini ilk fark edenler
bulusgu bireylerdir (Duran ve Saragoglu, 2009). Yenilik modeli fikir iiretme, kavramlastirma,
se¢me ve uygulama olmak iizere birbirini takip eden dort asamadan olugsmaktadir (Basadur ve
ark., 2003).

Arastirmacilarin ve egitimcilerin daha etkin, daha pratik fikir iiretmek icin kullandiklar
problem ¢dzme siireci sistematik ve organize adimlarla yerine getirilmelidir (Ismail ve Atan,
2011). Geleneksel problem ¢ézme teknikleri (SN1K, beyin firtinasi, balik kilgig1 diyagrama,
problem agaci analiz vb.), uygulayicilarin bilgi seviyesi ile sinirlidir. Bu nedenle problemlerin
cozlimlerde ¢eligkili olmaktadir. Celiski; eski problem ortadan kalkarken yeni bir problemin
ortaya ¢ikmasidir. Bu da ¢6ziimde kisir bir dongii olusturur. Céziime ulasamamanin nedenti,
kisitlamalar, psikolojik atalet, bilgi eksikligi, yanlis hedef veya amag, catismadan veya
celigskiden kacan birey sorunun asil nedenini bilmemesinde olabilir (Terninko ve ark., 1998).
Uriin gelistirmede alt1 sigma, Taguchi deney tasarim, zihin haritalama, kalite fonksiyonu
yayilimi (QFD), SCAPPER vb. geleneksel yenilik¢i yontemler bulunmaktadir.



8th INTERNATIONAL ASIAN CONGRESS
ON CONTEMPORARY SCIENCES

Celiskilerin tam olarak ortadan kaldirilmasi i¢in farkli bir bakis agisina ihtiya¢ bulunmaktadir.
Bireylerin yenilik¢i yoniinii kullanmak ve gelistirmek i¢in “Yaratict Problem Cézme Teori”,
Teoria Rechenia Izobretatelskih Zadatchi'nin Rusca kisaltmast T.R.I.Z. (TRIZ) ilham kaynagi
olusturabilecek 6nemli bir yontemdir. Altshuller yenilik¢i/buluscu, ¢eliskisiz ve metodik
problem ¢6ziimii i¢in gegmisin bilgi birikimini de kullanan, TRIZ’1 aragtirmacilarin hizmetine
sunmaktadir (Davide ve Duci, 2015). Problemlere alternatif ¢6ziim yollari sunmasindan dolay1
TRIZ arastirmacilarca tercih edilmektedir. TRIZ kullanilarak gercek parametreleri belli bir
kaliba koyarak, problemin daha ayrintili incelemesini ve daha iyi anlagilmasini saglayan
eslestirmeler yapilabilir (Montecchi ve Russo, 2015). TRIZ, yenilik¢i problemler ¢dzen
teknolojik gelisimin temeline de katkida bulunmaktadir (Altshuller, 2001).

TRIZ baglangicta endiistri alanlarina yonelik problemlerin ¢éziimii ic¢in kullanilsa da
giiniimiizde diger alanlardaki problemlerin de bazi ortak ilkeler ¢er¢evesinde ¢oziimiine katki
saglamaktadir. Yonetim (Retseptor, 2003)., teknik Kopucu S. (2002)., Kili¢ ve ark. (2021).,
Canbulut F. ve Demirtag B. (2019., 2021)., Korkmaz ve Ark. (2019)., ekonomi, diplomasi,
saglik Giiner, S. (2019)., Giiner, S. ve Kose, 1. (2020), adalet vb. alanlarda TRIZ yontemleri
uygulanmasi bulunmaktadir.  Problemlerin ¢éziimiinde TRIZ kullaniminin yayginlagmasi,
uzman bireyler i¢in pazar da olusturmaktadir (Wits ve ark., 2010). Bu nedenle, diinya
standartlarinda kariyerinde rekabet¢i olan insan kaynaklarini yetistirmek icin, egitimin tiim
asamalarinda yenilik¢i fikir liretme ve problem ¢6zme teknikleri Ogretilmelidir. TRIZ
tekniklerini 6grenen ve kullanan bireylerin, karsilasacaklari herhangi bir problemi ¢dzmede,
yetkinlik seviyelerini artirmaktadir (Vincent ve ark., 2006). TRIZ yonteminin faydalari;
problem ¢ozmek i¢in etkin bir yaklasim, yenilik¢i becerileri sistematik olarak gelistirmek,
iiretkenlik seviyesini artirmak, pazara ¢ikis zamanini kisaltmak, maliyetleri diisiirmek, kalite
hedeflerini tutturmak, rekabet¢i hale gelmek ve yaratici fikirlerin sifresini vermesi seklinde
Ozetlenebilir. TRIZ ile problem ¢dzme teknikleri igerisinde en ¢ok kullanilani ise teknik
celigkiler matrisi ve 40 bulus ilkesidir. Yesil dolmalik biberin sap ve tohumlarindan ayrilmasi
icin 1968 yilinda bir sistem olusturulmus ve patent alinmistir (Terninko ve ark., 1998). Bu
sistem TRIZ anlatilirken en fazla kullanilan 6rneklerdendir. Ancak sistem ortaya ¢ikarken hangi
siireglerden gecildigini gosteren bir dokumana ulasilamamistir. Bu ¢alismada TRIZ’in teknik
celigkiler matrisi ve 40 bulus ilkesi kullanilarak, yesil dolma biber sap1 ¢cekme ¢alismasi 6rnegi
ile problem ¢6ziimii adim adim verilmistir.

MATERYAL VE METOT
Materyal

Taze dolmalik biberlerin saplarindan ve tohumlarindan ayrilan gévde kismi1 ya hemen tiiketilir
ya da daha sonra kullanilmak {izere, konserve ya da kurutularak uygun sartlarda saklanir. Az
miktardaki yesil dolmalik biberin sap ve tohumlarindan ayirma islemi yardimer alet kullanarak
ya da kullanmaksizin elle yapilabilir. Yesil dolmalik biberlerin biiyiikliikleri, sekli ve et
kalinliklart ayni degildir. Endiistride tonlarca yesil dolmalik biber i¢in yapilacak ayiklama
isleminin aparatli ya da aparatsiz el ile yapilmasi imkansizdir. Bu nedenle otomatik ayirma
islemini yapacak bir sisteme ihtiya¢ duyulur. Otomatik sistemin nasil olmasi gerektigini
anlayabilmek i¢in de ayirma islemi sonunda hangi 6zeliklere sahip biber govdelerine ihtiyacin
oldugu ve bunun da nasil yapildig: bilinmelidir. Bu asamay1 saglikli bir sekilde siirdiirebilmek
icin sistematik tasarim tekniginin siireglerini adim adim gerceklestirmek gerekir. Sistematik
tasarim birbirini takip eden dort siirecten olusur. Bunlar istek listesi, kavramsal tasarim,
sekillendirme tasarimi ve ayrintili tasarimdir. Her bir siire¢ kendisinden sonra gelen siireci
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miisteri siire¢ olarak gordiigiinden, bir 6nceki siirecin ¢iktis1 bir sonraki siirecin girdi sartlariyla
ortiismelidir.

istek listesi

Boyutlar1 ve sekli ayni olmayan yesil dolmalik biberlerin saplarinin ve tohumlarinin, biber
govdelerinden ayrilmasi i¢in otomatik makineden istenen ozellikler:
e Yesil dolma biber govdeleri yirtilmamali,
Ayiklama islemi tam gerceklesmeli,
Islem hiz1 yiiksek olmali (birim zamanda yapilan ayiklama islemi yiiksek olmalr),
Enerji tiikketimi diisiik olmali,
Sistemin siire¢ kontrol dl¢iitleri ile kontrol altina alinabilme kolayligi,
Emniyetli ve giivenirligi yliksek olmali,
Ergonomik olmali,
Sistemin bakim ve temizligi kolay olmali,
Uygulanabilir olmali,
Dar alanda birbiri ile biitiinlesmis iiretim siire¢leri,
Diisiik maliyetli olmal1 vb.

Talep edilmektedir. Sekil 2’de boyutlar1 birbirinden farkli bir grup yesil dolmalik biberler
goriilmektedir.

Sekil 2. Yesil dolma biberler

Fonksiyon analizi

Yesil dolmalik biber gdvdesinden sap ve tohumlarin el ile ayrilmasinin fonksiyonel analizi
1. Ayirma islemi yapilacak olan dolma biberler yikanmali ve kurutulmali,

2. Ayirma islemi yapacak kisi, oncelikle dolma biberi avucunun igine almakta ve dolma
biber govdesi ile sapin birlestigi alana parmaklar1 ile esit ve esnek baski kuvveti
uygulayabilecek sekilde tutmaktadir.

3. Ayirma islemini yapacak kisi diger elinin bagparmagi ile dolma biber gévdesi ile sapin
birlestigi yere baski kuvveti uygulamaktadir.

4. Govde ve sapin birlestigi yerde ¢entik etkisi olugu icin kii¢iik bir kuvvetle dolma biber
sap1 ve govdesi birbirinden ayrilmaya calisirken, avucunda tuttugu biber govdesi iizerine
parmaklar1 ile kiiclik esnek baski olusturan kuvvetler uygulayarak, gévdenin yirtilamadan
saptan ayrilmasini saglamaktadir.
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5. Son olarak da saplarindan ayrilmis olan biber gévdesini ters gevirip silkeleyerek, govde
icinde kalan tohumlarinda disar1 ¢ikmasi ile islem tamamlanmaktadir.

Metot

TRIZ sistematik bir sekilde siirekli olarak daha yeniyi, daha iyiyi, daha ucuzu bulmak igin,
yenilik¢i ¢oziimlerin uygulanmasi yoluyla metodik olarak ¢éziim yolunu gostermesidir. TRIZ
problemleri bizim yerimize ¢6zmez, bize ¢6ziim yollarmi alternatifli bir sekilde gosterir.
Problem ¢dzme ekibinin yetkinligine bagli olarak ¢oziimlerde farkl olabilir.

TRIZ'in temel yaklagimi;
e Ideal tasarim bir hedeftir,
e (eligkiler sorunlar1 ¢ozmeye yardimei olur,
e Inovasyon siireci sistematik olarak yapilandirilabilir.

TRIZ ile problemler iki gruba ayrilarak incelenebilir. ilki yenilikcilik gerektirmeyen
problemler, ikicisi ise yenilik¢ilik gerektiren problemler seklindedir. Yenilikgilik
gerektirmeyen problemlerin ¢oziimleri bellidir, gerekli bilgiler daha 6nce hazirlanmis olan
dokiimanlardan elde edilebilir ve benzesimle ¢oziilebilir. Yenilik¢ilik gerektirmeyen ozel
problemin 6nce standart bir probleme benzetilmesini, ardindan standart ¢6ziime benzetilerek,
0zel problemin ¢éziimii i¢in Sekil 1°deki gibi ¢dziim modeli 6nerilmektedir.

Benzer Standart Benzer Standart
Problem ‘ Coziim

ax*+bx+c =0 X1.2= (-b+/-Vb*-4ac)/2a
Benim Problemim Benim Coziimiim
3x°4+5x+2 =0 x12=-1,-2/3

Sekil 1. Yenilikgilik gerektirmeyen problemin ¢éziim yontemi (Altshuller, 2001).

Arastirmacilarin ¢ogunlukla karsilagtigi problemler ise yenilik¢ilik gerektiren baska bir ifadeyle
celigki iceren problemlerdir. Celiski iceren problemlerde genellikle ¢6ziime ulasmak zordur.
Arastirmacinin geleneksel ve yenilik¢i problem ¢6ziim yontemlerine olan hakimiyetine gore
problemin zorluk derecesi degisebilir. TRIZ, bu tiir problemlerin ¢dziimii i¢in biitiin bilgilere
sahip olunmasi gerektigini belirtmektedir. Yani ¢oziimiin uzmanlik alaninin diginda aranmasi
gerektigini isaret etmektedir. TRIZ ile problem ¢oziimiinde hedefe dogru, kapsam alanindan
cikmadan, TRIZ’in teknik celiskiler matrisi ile 40 bulus ilkesini kullanarak, ¢oziime ulagmak
miimkiindiir.
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Teknik ¢eliskiler matrisi

Bir problemin tam ¢6ziimiinde hem ayn1 problem bir daha tekrar etmemeli, hem de yeni bir
problem c¢ikmamalidir. Eger iyilestiren parametrenin uygulanmasi ile eski problem ortadan
kalktyor ve farkli bir problem ortaya ¢ikiyorsa bu bir ¢eliskidir. Coziimiin tam olmasi i¢in bu
celiskinin de olmamasi gerekir. Altshuller, inceledigi patentlerdeki problemleri, ¢eligkileri ve
coziimleri, TRIZ-teknik celigkiler matrisi adin1 verdigi yenililk¢i problem ¢dzme teorisinde
Ozetlemektedir. Altshuller metodun dogrulugunu miihendislik teknolojisi alanindaki binlerce
patent lizerinde uygulayarak gosterdi (Altshulller., 2001).

Altshuller, celigkilerin ¢oziimiinde bulus ilkelerini kullanim sikligin1 dikkate alarak, teknik
celigkiler matrisindeki hiicrelere yerlestirdi. Matrisi sadelestirmek i¢in de en ¢ok tekrarlanan
maksimum ilk 4 yenilikg¢i ilkeyi atadi. Yenilikgi ilkelere gore iiretilen ¢oziimler ile teknolojik
iiriinler yapilmaktadir. TRIZ, sadece karmasik miihendislik problemlerini degil, ayn1 zamanda
diger alanlardaki egitim, sosyal ekonomi vb. problemleri de ¢6zmek i¢in 6nemli bir aragtir.
TRIZ, belirli sorunlar1 belirli ¢6ziimlere baglayan bir diisiince veya gelistirme araci
oldugundan, bulus ilkeleri problem ¢dzme ¢ercevesinde en iyi yenilikei fikirleri saglamaktadir.
Altshuller karsilasilan problemlerin %90’ninin teknik c¢eliskiler matrisi ile ¢oziilebilecegini
ifade etmektedir Timothy P. S. (2002). Teknik sistemlerin ¢cogunlukla kaynaklarin asgari
kullanimuyla, ¢eliskilerin kaldirildig1 ve idealligin artmasina dogru gelistigini kabul etmektedir
Nakagawa, T. (2011). Teknik ¢eliskiler matrisi TRIZ teknikleri icerisinde en kolay ve en ¢ok
uygulanandir Gadd, K. (2011). TRIZ, ¢eliskilerin ideal ¢6ziim yollar1 ve etkin kaynak kullanimi1
ile ¢oziilebilecegini temel almistir. Buna gore matriste 39 miihendislik parametresinin
kombinasyonuna 40 bulus prensiple ¢6ziim aranmaktadir.

39*39 boyutundaki Celiskiler Matrisinde, satirlar gelistirilen/iyilesen 6zellikleri, siitunlar ise
kotiilesen ozellikleri temsil etmektedir. Celiskilerin ¢oziimleri yani bulus prensipler de
celigkilerin kesistigi matris kutularina yerlestirmistir. Boylece teknik celigkiler matrisi
tamamlanmustir.

Bir 6rnek vermek gerekirse; iyilestirilecek parametre hareketli nesnenin agirlig ise, kotiilesen
ozellik olarak da otomasyon seviyesi ile ilgili bir g¢eliski olusmaktadir. Teknik celiskiler
matrisinde asagidaki kombinasyon olusturuldugunda, sonuca ulasacak yontemler eslesmenin
cakistig1 hiicrede yer almaktadir. Celiskiler Matrisinin bir bolimii Tablo 1’deki gibidir.

Tablo 1. Celiski matrisinden bir boliim

Iyilesen Faktor Kotiilesen Faktor ——
1 2 38 39
1.Hareketli neslnin agirhigt 26,35,18, 35, 3, 24,
19 37
2.Hareketsiz nesnenin agirligi 2,26, 35 1, 28, 15,
35
38.0Otomasyon seviyesi 28,26, 18, 28,26, 35, 5, 12, 35,
35 10 26
39.Verimlilik 35,26, 24, 28,27,15, 5, 12, 35,
37 3 26
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Altshuller ve arkadaslarinin olusturdugu celigkiler matrisi 39*39 satir ve siitundan olusur.
Matrisin birinci satir ve siitunlart Altshuller’ in miihendislik parametresi admi verdigi

nesnelerden olusur. 39 miihendislik parametresi Tablo 2’de verilmistir.

Tablo 2. 39 mithendislik maddesi

1.hareketli nesnenin 11. gerilim/basing 21. gii¢ 31. zararh yan etkiler
agirhig

2. sabit nesnenin 12. sekil 22. enerji kaybi 32. iiretilebilirlik
agirlig

3.hareketli nesnenin 13. nesnenin dengesi 23. madde kayb1 33. kullanim kolaylig1
uzunlugu

4.sabit nesnenin 14. dayaniklilik 24. bilgi kayb1 34. tamir edilebilirlik
uzunlugu

5.hareketli nesnenin 15. hareketli nesnenin 25. zaman kayb1 35. uyumluluk
alani dayanimu

6. sabit nesnenin alani 16.sabit nesnenin 26. madde miktar1 36. sistemin

dayanimu karmagiklig1

7 .hareketli nesnenin
hacmi

17. sicaklik

27. glivenilirlik

37. karmasik kontrol

8. sabit nesnenin
hacmi

18. parlaklik

28. dlgiilerin
dogrulugu

38. otomasyon

harcadig1 enerji

9. hiz 19. hareketli nesnenin 29. Imalat giivenligi 39. verimlilik
harcadig1 enerji
10. kuvvet 20. sabit nesnenin 30. nesneye etki eden

zararl faktorler

39*39’luk ¢eligkiler matrisinin hiicrelerinde ise yaratici ilke numaralart bulunu. 40 bulus ilkesi

Tablo 3’ de verilmistir.

Tablo 3. 40 yenilik¢i ilke

1. boliimleme 11. éncii 6nlem 21. hizli hareket 31. gozenekli
malzeme
2. ayirma 12. esit potansiyel 22.zarar1 faydaya 32. renk degistirme
cevirme

3. kismi kalite

13. ters eylem

23. geri besleme

33. homojenlik

4. asimetri

14.
kiiresellik/yuvarlama

24. aracilik

34.atilan ya da
degistirilen parcalar

5. kombinasyon

15. dinamiklik

25. self- servis

35.fiziksel ya da
kimyasal durum degisikligi

6. evrensellik

16. kismi fazlalik

26. kopyalama

36. faz doniisiimii

7. yuvalama

17. boyut degistirme

27. ucuz ve kismi
Omiirlii cisimler kullanma

37. 151l genlesme

8. kars1 agirlik 18. mekanik titresim 28.mekanik sistemin 38. glicli  okside
yerine koyma ediciler kullanma
9. dncii karsit eylem 19. periyodik eylem 29.  pnomatik  ve 39. duragan gevre

hidrolik yapilar kullanma

10. 6ncii eylem

20. yararl bir eylemin
stirekliligi

30. ince film ya da zar

40. kompozit malzeme
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Teknik c¢eliskiler matrisinin probleme uygulanmasi

TRIZ’in teknik ¢eliskiler matrisi metodu ile ¢eliskilere neden olan tasarimsal zorluklar1 ortadan
kaldirabilecek bir sistematik yap1 olusturmaktir. En basit anlatimla gelistirilen bir 6zelligin
sonucunda bir bagka ozelligin islevselliginde olumsuz degisimlerin meydana gelmesi bir
celigkidir. TRIZ, bu c¢eliskinin ge¢cmis deneyimlerde farkli yollardan ¢oziime ulastig
kombinasyonlari inceleyerek karar vericiye diigiince sistematigi sunan bir yontemdir.

Fikri aksiyona dokerken karsilagilan c¢eliskiye / soruna ¢6ziim yolu bulmak i¢in TRIZ
kullanilmak istendiginde 5 agamay1 takip etmek gerekmektedir.
e Problemin kok sebebinin; beyin firtinast ve 4/5 kez neden 1 kez de Nasil sorusu
sorularak belirlenmesi.
e Belirlenen probleme ¢6ziim olabilecek, 39 miihendislik parametresi igerisinden,
tyilestirici faktoriin/faktorlerin segilmesi
o lyilestiren faktor/faktorler uygulandiginda kétiilesebilecek ozellik/dzelliklerin, 39
miihendislik parametresi igerisinden, tespit edilmesi
e TRIZ’in teknik ¢eliskiler matrisinde birbiri ile eslesen, iyilesen ve kdtiilesen 6zellik
ciftine karsilik gelen TRIZ ¢oziimiiniin/¢oziimlerinin, 40 yenilik¢i ilkelerinin sira
numaralariin, belirlenmesi
e Ilk siradaki yenilikci ilkeden baslayarak, varsa en son ilkeye kadar sunulan yenilikgi
ilkeleri teker teker analiz edilerek, ¢eliskinin daha kolay, daha ucuz, daha uygulanabilir
ve daha fonksiyonel olan ¢6ziimiin uygulanmasi.

Kurulacak sistemin miikemmellik seviyesi

Miisteri memnuniyeti esas alinarak, miisteri beklenti ve isteklerinin daima iyilestirilmesi
yoniinden, siire¢ ve performans Olgiitleri ile ilgili toplanan veriler analiz edilerek, siireglerin
siirekli iyilestirilmesi esas alinmalidir. Istek listesinde belirtilen zelliklerin, mevcut kaynaklar
kullanilarak, Ideal Nihai Sonuca varmak igin, kesintisiz bir sekilde hem iiriin hem de iiretim
stireglerinin iyilestirmesi anlayisi ile sistem gelistirilmelidir.

BULGULAR VE TARTISMA

Oncelikle yesil dolma biber gévdesinden istenmeyen unsurlarin ayrilmasi ve istek listene uygun
bir sekilde gerceklesebilmesi icin, 39*39 teknik ¢eliskiler matrisinden iyilesen ve kotiilese
faktoriin belirlenmesi gerekir. Bunun i¢in bes kisiden olusan bir TRIZ takimina ne yapilmalidir
sorusu yoneltilmistir. TRIZ takimi ¢caligsmalarinda geleneksel problem ¢6zme yontemlerin den
olan beyin firtmasin1 ve PUKO (planla, uygula, kontrol et ve énlem al) déngiisiinii yardimci
arag¢ olarak kullanmugtir.

1. Admm, geligki/geligkilerin belirlenmesi 39 miihendislik parametresinden iyilestirilmesi
icin gerekli 6zellik/6zellikler, triz takimi ile yapilan beyin firtinasi ile sunulan 6nerilen
degerlendirilmesi sonucunda Iyilestirilen 6zellik olarak 38. otomasyon seviyesi
secilmistir. Yani liretim siirecinin otomatik olarak kontrol edilmesini saglayacak, bir
sistemin kurulmasinin uygunlugu belirtmistir. Iyilestirilecek 6zellige kars: kurulacak
sistemin kotiilesen 6zelligi olarak t 36. Sistem karmasikhigi oldugunu belirlenmistir.
Bu durum Tablo 2’de gdsterilmistir.

2. Adim, teknik celigkiler matrisi tablosundan iyilesen 6zellik 38. Otomasyon seviyesi ve
katiilesen 6zellik 36. Sistem karmasikliginin kesistigi hiicreden hangi yaratici ilkelerin
kullanilmas1 gerektiginin belirlenmesi.
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Tablo 2’de teknik ¢eliskiler metrisi kullanilarak secilen iyilestirilen ve kotiilestiren Onerilerin
olusturdugu c¢eliskinin ¢oziilmesini saglayacak yaratici ilkeler gosterilmistir.

Tablo 2. Teknik ¢eliskiler matrisinden secilen iyilesen ve kotiilen 6zellikler

Koétiilesen ozellik w0 Sistem karmagikligi
Iyilesen 6zellik
38. Otomasyon seviyesi 15. 24. 10

Tablo 2’de goriildiigii gibi, teknik geligkiler matrisinden siitun ve satirlarin kesisimi 15.
Dinamiklik, 24. Arac1 kullan ve 10. Oncii eylem yaratici ilkeler ile ¢dziimiin bulunabilecegi
goriilmektedir. Bu yaratici ilkelerin acilimi Ozet olarak asagidaki gibi yorumlanabilir (erisim
tarihi: 25.12.2022).

15. Dinamiklik:

e Cisim 6zelligini, siireci veya dis ortami1 en uygun kullanim sartlarina gére degistirin

e Cismi birbirine gore hareket eden parcalara boliin

e Cisim kat1 veya esnek degilse hareket edebilir ve uygulanabilir hale getirin

24. Araci kullan

* Tagtyic1 bir maddeyi veya islemi, araci olarak kullanin

» Cismi kolayca ayrilabilen bir diger cisme gegici olarak birlestirin

* Bir cismi gegici olarak baska bir cisimle birlestirme

* Mekanik, pnomatik, hidrolik, manyetik vb. aracilar kullanin

10. Oncii eylem:

» Cismin biitiiniindeki veya bir parcasindaki degisikligi, eylemden dnce yapin

* Eylem sirasinda zaman kaybini azaltmak i¢in cisimlerin yerlerini 6nceden diizenleyin

Problemin ¢6ziimii i¢in bu yaratic1 parametrelerin biri kullanilarak probleme ¢oziim {iretilir.
(Cozlim onerilerinden Oncelikle kurulus kaynaklar1 kullanilarak kurulacak sistem secilmelidir.
Bu maddeleri problemin ¢6ziimii i¢in uygun olup olmadig1 analiz edilmelidir.

Onerilen bulus ilkelerin uygunlugunun analizi

15. Dinamiklik ilk Onerilen yaratict ilkedir. Dinamiklik ile yesil dolma bibere hareket yani
esneklik kazandiracak bir ortamin olusturulmasi ifade edilmektedir. Bu olguyu verebilecek
ozellik kurulacak sistemde basingli hava ya da esnek bir tutucunun kullanilmasi olabilir.

Biber boyutlarinin birbirinden farkli olmasindan dolayr dinamikligi mekanik sistemle
cozebilmek hem zor hem maliyetli olabilir. Esnekligi en iyi verebilecek olan pnomatik sistem
tercih edilmelidir. Basingli hava dolma biberi tiim ylizeyden kavrayarak istenilen esnekligin
olusmasini saglayabilir.

24. Aract kullan ilkesi ile yesil dolma biber sapinin ve tohumunun biber gdvdesinden
ayrilabilmesi i¢in bir sistemin kullanilmasi 6nerilmektedir. Bu sistem mekanik ya da pnomatik
olabilir. En uygun ¢6ziim pndmatik yani basing¢li havanin bu gorevi yerine getirebilecek sekilde
bir sistemin kurulmasiyla olabilir. Dinamiklik i¢in kullanilan basingli hava bu ilkenin yerine
getirilmesi i¢in de kullanilabileceginde ek bir maliyet olusturmayacaktir.

10. Oncii eylemin Onerilmesinin sebebi, yesil dolma biber sap1 ve tohumlarmin biber
govdesinden kolay bir sekilde ayrilabilmesi i¢in, biber gdvdesinin silkelenmesi i¢in mekanik
bir robot kullanilmas1 ya da biber gdvdenin i¢ine basingli hava yerlestirilmesi olabilir. Burada
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da basingli havanin tercih edilmesi, ek maliyet olusturmamasi ve temiz olmasindan dolay1
uygundur.

Bulus ilkelerin analizden sonra, kurulacak olan sistemin basit, maliyeti diisiik, istenilen amaci
hizl1 ve temiz bir sekilde basingli havanin kullanilmasi en iyi ¢éziim olabilir. Burada teknik
celigkiler matrisin, ge¢misin hafizasini kullanarak, ¢ok hizli bir sekilde ¢oziime adim adim
ulagilmasinda kullanilabilirligi gosterilmistir.

Sistemin ¢calismasi

Yikanmis ve sudan arindirilmis dolma biberler, kapali bir kap icerisine kabin {ist kisminda yesil
dolma biber gévdesinden ayrilacak olan sap ve tohumlar i¢in yeterince bir hacme ihtiya¢ oldugu
icin bosluk birakilmalidir. Kapak sizdirmazlik saglanacak sekilde kapatilmali. Daha sonra
kapali kap igerisine basingli hava yavas yavag gonderilmeli. Hava basinci kademeli olarak 8 bar
basinca ulasincaya kadar artirilmali. Kademeli bir sekilde hava basincin artirilmasinin sebebi,
yesil dolma biber yiizeyine etkisi ile esneklik olusturarak, sap kisminin dolma biber gévdesi ile
irtibat1 olan kisim, ¢entik etkisi ile kirilarak, dolma biberin i¢ine basin¢li hava dolar. Bu basingh
hava dolma biber sap1 ve tohumlarin gévdeden ayrilmasi i¢in dncii eylem gorevini tistlenmis
olur. Bu asamada dolma biberin hem dis yiizeyi hem de dolma biber igerisine basingli hava
girisi oldugundan, dolma biberin i¢i ve dis1 esit biiyiikliikteki basin etkisi altindadir. Yani dolma
biberin i¢gindeki ve disindaki basing dengededir. Basingli kap icindeki hava 8 bar a ulastiktan
sonra, bir siire beklenir ve aniden basing diisiiriilecek olursa, dolma biberin i¢indeki basingh
hava (6ncii eylem gorevini yapacak basingli hava) disar1 ¢ikmak isteyecektir, basingli hava ile
biber sap1 ve tohumlar disar1 dogru firlayarak, biber gévdesinden ayrilmis olur. Basingli kap
icerisinde biber sap1, tohumlar ve gévdenin tamamen baglar1 kesilmis bir sekilde birbirinden
ayrilirlar. Dolma biber govdesinden sap ve tohumlarin ayrilmasi siire¢ Sekil 3. de gorildigi
gibidir. Birbiri ile bagi1 kesilmis olan elemanlar bir elek {lizerine aktarilarak, gerekli ayiklama
islemi yerine getirilmis olur.

Sekil 3. Yesil dolma biber gdvdesinin istenmeyen elamanlarindan ayrilma siireci (Terninko
ve ark., 1998).

SONUC

Gelenekselde problem ¢oziimiine bireylerin bilgi birikimi ile sinirli bir ¢6ziim iiretilebilirken,
TRIZ ile ¢oziimde geg¢misin hafizast ve bireylerin bilgisini de kullanarak sinirlar1 ortadan
kaldirmaktadir. Bu da problem ¢oziimiinii hizlandirmakta ve farkli alanlardan da alternatif
¢Oziimler bulunabilmektedir.

Teknik ¢eliskiler matrisi ile 40 bulus ilkesinin birlikte kullanimi yontemi problemi analiz etmek
ve problemi ¢dzmek i¢in, sistematik bir yol takip edilerek bireyleri adim adim yenilik¢i bir
bulusa yonlendirilmelerinde yardime1 olmaktadir.
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Bu metodun kullanilmas: ile miisteri/paydas beklentileri daha iyi tirlin, daha hizli ve daha diigiik
maliyetlerde kargilanmaktadir.

40 yenilik¢i ilkelerin soyut olarak verilmesi katilimeilarin fikir iretmesine katki saglamaktadir.

Farkli disiplinlerden teknik elemanlarin bir araya getirilmesi ile olusturulan TRIZ takimi
alternatifli yenilik¢i ¢oziimler ortaya koyabilmektedir.

Teknoloji hazirlik seviyesinin en 6nemli adimlarindan biri olan kavramsal tasarim agamasina,
problem tiim yonleri ile analiz edilerek ortaya konan ¢o6ziimiiniin, girdi olusturmasi
saglanmistir.
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Abstract

In recent years, unmanned aerial vehicles (UAVs), which have become widespread in military
and civilian uses with technological developments, have come a long way. Increasing the flight
time is one of the important problems in the development studies of UAVs with increasing
technological equipment and capabilities. In this study, solution methods were investigated to
increase the flight time of UAVs with wingspan. The contradiction matrix and 40 principles
from Altshuller's TRIZ methodology tools were used to solve the problem. The solution
proposals reached with the TRIZ methodology were combined with brainstorming and nature
observation. It was emphasized that UAVs use thermal air currents to achieve longer flight
times and improvements that will make them more practical to use. The basic parameters of the
obtained results were revealed and supported by researches. The applicability of thermal air
activities, which are frequently used in sportive aviation, in UAVs has also been demonstrated.

Keywords: UAV, TRIZ, Flight time, Thermal air flow

TRIZ KULLANILARAK INSANSIZ HAVA ARACININ UCUS SURESININ
ARTIRILMASINA YONELIK BIiR ARASTIRMA

Ozet

Son yillarda teknolojik gelismelerle beraber askeri ve sivil kullanimlarda yayginlasan insansiz
hava araglarinda (IHA) ciddi bir yol kat edilmistir. Teknolojik donanimlar1 ve kabiliyetleri artan
[HA larda gelistirme calismalarinda devam eden dnemli problemlerden birisi de ugus siiresinin
arttirlmasidir. Bu ¢alismada, kanat agikligi olan IHA’larin ugus siiresinin arttirilmast igin
¢oziim yontemleri arastirildi. Problemin ¢6ziimii i¢in Altshuller’in TRIZ metodolojisi
araglarindan ¢eligkiler matrisi ve 40 prensip kullanildi. TRIZ metodolojisi ile ulasilan ¢6ziim
onerileri beyin firtinas1 ve doga gozlemi ile birlestirildi. IHA’larin daha uzun ugus siirelerine
ulagmalari icin termal hava akimlar1 kullanmalarini ve kullanimi daha pratik hale getirecek
gelistirmelerin {izerinde duruldu. Elde edilen sonuclarin temel parametreleri ortaya konulup
arastirmalar ile desteklendi. Sportif havacilikta sik¢a kullanilan termal hava aktivitelerinin
[HA’larda da uygulanabilirligi gosterildi.

Anahtar Kelimeler: IHA, TRIZ, Ucus siiresi, Termal hava akimi
GIRIS
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Giiniimiiz teknolojilerinde hizla énem kazanan insansiz hava araglarinin (IHA) bircok kullanim
alan1 mevcuttur. Askeri, hobi, bilimsel arastirma, denetleme, medya vb. gibi alanlarda
kullanilan ve ¢ok fazla ¢esitli modeli bulunan insansiz hava araglari, yiiksek enerji tikketimleri
sebebiyle belirli bir siire havada kalabilmektedir. THA nin ugus siiresinin uzamas daha etkili
gbrev yapmasina katki saglayacaktir. Ozellikle gelismis askeri saha teknolojilerinde kullanilan
IHA lar iilkelerin askeri giiciinde aktif gérev iistlenmeye baslamistir. Insanli uguslar ile askeri
sahalara yapilabilecek gorevleri hem risk hem de is giicii kaybi1 olusturmaktadir. Bu gorevlerin
[HA ile yapilmas1 bu faktorleri en az seviyeye indirgeyecektir.

Ucan hava araclar1 en biiyiik enerjiyi irtifa alirken ve kazanilan irtifay1 korurken harcamaktadir.
Enerjiyi en uygun sekilde kullanarak ITHA’lar1 daha uzun siire havada tutmak icin Rus bilim
insan1 Altshuller’in gelistirdigi TRIZ (Yenilik¢i Problem Cozme Teorisi) metodolojiyle ¢o6ziim
aranacaktir. TRIZ marifetiyle elde edilen verilerle, daha etkili fikir iiretmek i¢in, miihendislik
yaklagimlarini ve doga gozlemleriyle birlestirip yenilik¢i ¢oziimler iiretilecektir.

Tiirk Sivil Havacilik Kanununa gore; “‘“Hava Araci’ terimi: havalanabilen ve havada
seyredebilme kabiliyetine sahip her tiirlii arac1 ifade etmektedir” (SHGM, 1983). Yapilarina ve
tiirlerine bagl olarak bir¢ok sekilde hava aract mevcuttur. Bu hava araglarindan bazilari ucak,
helikopter, plandr, zeplin, sicak hava balonu, yelken kanat, yamag¢ parasiitii, ultralight,
microlight ve IHAlardur.

IHA; i¢inde pilotu ve yolcusu olmayan, sadece amaca uygun ekipman (video kamera, fotograf
makinesi, GNSS, lazer tarama cihazi, vb.) tasiyan, uzaktan kumandali ve/veya otomatik olarak
gbrevini icra edebilen bir ¢esit ucaktir (Kahveci & Can, 2017). IHA lar1 siniflandirmada farkli
yontemler izlenmistir. IHAlar sivil ve askeri olarak ikiye ayrilir. Yaptiklar1 gorevlerdeki ucus
stireleri ve ugus irtifalarina gore de siniflandirilmaktadir. Bu siiflandirmanin énemli unsuru
gorev irtifasidir. Gorev irtifasina bagli olarak insansiz hava araglarinda taginan yakit miktar
degismektedir. Ayrica yakit miktarina ve tiiketimine bagli olarak da degisen hava aracinin
agirligi IHA nin ugus siiresini etkilemektedir. Bu sebeple IHAlarmn ugus siiresi ve gorev irtifas
birlikte iliskilendirilmektedir. Bu iliskilendirme ile de IHAlar mini, taktik, operatif ve stratejik
olarak 4 ayr1 grupta incelenmektedir (Altin, 2014)). IHA smiflandiriimasinda heniiz ortak bir
standart siniflandirma olmamasinin yani sira bu konuda en kabul goérmiis siniflandirmay1
NATO yapmustir. Lakin daha sonra bu siniflandirmaya Ingiltere Savunma Bakanlig tarafindan
hazirlanan sivil IHA’lar da eklenerek “Miisterek Doktrin 2/11” dokiimaninda 3 sinifli ve 7
kategorili bir siniflandirma yayinlanmistir (U.M.O.D., 2011).

[HAlar sivil alanlarda insan hayatin1 kolaylastiran, is maliyetlerini diisiiren ve benzeri birgok
alanda yardimci arag olarak da kullanilmaktadir. Arama kurtarma faaliyetlerinde, tarim zirai
ilaclamada, film ¢ekimlerimde, kesif ve gdzlemlerde, meteorolojik Ol¢limlerde, haritacilikta,
orman yanginlarinin izlenmesinde, vahsi hayvanlarin izlenip korunmasinda gibi ¢ok genis
yelpazede etkin rol almaktadirlar (Caner, 2020). IHA sistemlerinin insan hayatin riske atmadan
basarili gérevleri iislenmesi dnemini bir kat daha artirmaktadir. Bu IHAlar gOzetleme ve kesif,
istihbarat, faydali yiik tasima, haberlesme, hedef belirleme ve glidiimleme, hedef benzetimi,
elektronik harp, i¢ giivenlik gibi bircok stratejik alanlarda kullanilmaktadir (SSM, 2011).

Havacilikta termal hava aktiviteleri kullanan hava araglar1 genellikle sportif havacilikta
kullanilan yelken kanat, yamag parasiitii, plandr vb. hava araclaridir. Bu hava araglari termalleri
kullanarak uzun siire havada kalabilmekte ve uzak mesafelere gidebilmektedir. Yamag
parasiitiinde termaller kullanilarak herhangi bir ekstra itici giic olmadan ugulan en uzun agik
mesafe 588.27 km’lik bir mesafedir. Yaklasik 11 saatlik ugusta yamag parasiitii ile diinya rekoru
2019 yilinda Brezilya’da kirilmistir (Xcmag, 2019). Motorsuz ucak olarak nitelendirilen
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planorde ise yine termaller ve kaldirict etkiler kullanilarak 2003 yilinda yaklagik 3009 km’lik
bir ugus gergeklestirilmistir (Keskin, 2019). Sportif havacilikta yapilan bu uguslar belirli bilgi
birikimi ve meteorolojik sartlarin en iyi sekilde degerlendirilmesiyle gerceklestirilmistir.
Termal hava aktivitesini kullanan bir hava araci termal icinde kazandig irtifayi siiziilmeye ve
yeni bir termale ulagmak i¢in kullanir. Bdylelikle daha uzun uguslar yaparak daha uzak
mesafelere de gidilebilmektedir (Gadd, 2014). Kayseri bolgesindeki ugusunda cift kisilik
Niviuk Takoo 4 marka-model bir yamag parasiitii ugusu gergeklestirilmistir [Ersoy, 2021).
Ingiltere Cambridge’de 15 metre kanat agiklig1 olan Schleicher ASW 24 marka-model planérle
gerceklestirmis oldugu ucusunda termaller kullanarak 508,1 km rota ugulmustur (Yildiz, 2013).

Giiniimiiz teknolojilerinde hizla énem kazanan insansiz hava araglarinin (IHA) bircok kullanim
alan1 mevcuttur. Askeri, hobi, bilimsel arastirma, denetim, medya vb. gibi alanlarda ¢ok fazla
cesitli modeli bulunan insansiz hava araglari, yiiksek enerji tiikketimleri sebebiyle belirli bir siire
havada kalabilmektedir. Ucan hava araglarinda en biiyiik enerji kaybi ise irtifa alirken ve
kazanilan irtifay1 korurken harcanmaktadir. Enerjiyi en uygun sekilde kullanarak THA’lari
uzun siire havada tutmak i¢in arastirmalar yogun bir sekilde devam etmektedir. Hava araglarinin
uzun siire havada kalabilmesi i¢in dogal enerji kaynaklarindan biri olan termal hava akimlarim
en iyi bir sekilde kullanmasima baglhdir. Bu calismada, kanat acikligi olan THA’larmn ugus
siiresinin arttirilmasi i¢in ¢6ziim yontemleri arastirildi.

MATERYAL VE METOT
Materyal

Bu calismanin ana materyali IHA ve dogal kaynaklardir. Arastirma kapsamini kisitlamak icin
IHA’ nin agirlik, alan, en-boy orani ve seklinin ucus i¢in uygun oldugu kabul edilmektedir. Bu
aracin havada kalma siiresini uzatacak yenilik¢i ilkeleri belirlemek icin TRIZ ¢eliskiler matrisi
kullanilacaktir. Dogal kaynaklar olarak yeryiizii yapist ve meteorolojik sartlar dikkate
asmacaktir.

Temel Ugus Prensipleri

Bir ugagin kalkisi ve istenilen yiikseklige ulasildiktan sonra havada konumunu muhafaza etmesi
sirasinda enerji tiiketim oldukca yiiksektir. Bu nedenle ugak iizerine etki eden kuvvetleri analiz
etmek i¢in Sekil 1. a’da bir hava aracina etki eden temel kuvvetler ve Sekil 1. b’de de
kuvvetlerin iliskisi goriilmektedir. Bu kuvvetler tagsima (L), itme (T), agirlik (W) ve siiriikkleme
(D) kuvvetleridir. Bu kuvvetlerin arasindaki iliski bir hava aracinin ugusunun temelini
olusturmaktadir (Hall, 2015).

Ucus Hava aracina
Tagima (L) Kondisyonu etkisi
I >W yiikselir
itme (T) qmmm( ;‘Sﬁrﬁkleme (D) W>L diiser
D>T yavaglar
1 38 hizlanir
Agiritkc (W) T=D sabit hizda kalir
a W=L sabit irtifada kalir
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Sekil 1. a ve b Ucak Uzerine Etki Eden Kuvvetler ve Ugak Kuvvet liskileri

Kaldirma kuvveti ugagin biitiinii ile olusur ama biiyiik bir cogunlugu kanatlar tarafindan tiretilir.
Bu kaldirma kuvvetinin olugmasi i¢in bir akigkan i¢inde olmak gerekmektedir. Bundan dolay1
uzay mekikleri kanatlarini, uzayin neredeyse bosluk olmasindan dolayr uzay ortaminda
kullanamamaktadir. Ayni sekilde bu akigskan ile nesne arasinda hareket de olmasi
gerekmektedir ve bdylece olusan kaldirma kuvveti hareket yoniine dik dogrultuda
olusmaktadir. Tasima kuvveti denklem 1 de gosterilmistir.

L=CpL+p=V2Axl/ 1

[{Pl]

Burada; “Cp” tasima katsayisi, “p” ucus sartlarinda havanin yogunlugu, “V” hava hizi, “A”
kanat alani olarak kullanilmaktadir.

Stirtikleme kuvveti, ugagin hareketine karsi koyan ugagin hareketine ters yonde olusan
aerodinamik bir kuvvettir. Siiriikleme kuvvetinin olmasi i¢in nesnenin akiskan igerisinde olmasi
ve akigken ile nesnenin birbirlerine gore hareketinin olmasi gerekmektedir. Siiriikleme
kuvvetini diger bir yandan aerodinamik siirtlinme olarak da diisiiniilebilir. U¢agin aerodinamik
tasarimi ylizey siirtiinmesini etkileyeceginden, akiskanin ucak yiizeyine olabildigince az temas
etmesi ve ucgak yiizeyinin piiriizsiiz olmasi siiriikleme kuvvetinin azaltilmasi i¢in énemlidir.
Siirtiklemeyi etkileyen faktorler nesnenin sekli ve biiyiikliigli, nesnenin havadaki hizi ve
hareketi, havanin viskozitesi ve sikistirilabilirligidir. Siiriiklemenin biitiin bu faktdrlerini
denklem 2 ile gosterilmistir.

D=Cq+p+V2eA:lh 2

66 9

Siiriikleme denkleminde “Cq” siiriikleme katsayisi, “p” ugus sartlarinda havanin yogunlugu,
“V” hava hizi, “A” kanat alan1 olarak kullanilmaktadir.

Sekil 2. Kanat iizerine etki eden moment kuvveti

Buradaki aerodinamik kuvvetlerin bileskesi yani tagima ve siiriikleme kuvvetlerinin bileskesi,
kanatlarin hiicum agina () bagli olarak bir moment olusturmaktadirlar. Tagima ve siiriikleme
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kuvvetlerinin bileskeleri “R” ile gosterilen sekil 4’te kanata uygulanan momentum kuvvetinin
denklemi:

M=Cym+p*V2x A sl/rxc 3
Moment denkleminde “Cyn” moment katsayisi, “p” ugus sartlarinda havanin yogunlugu, “V”

hava hizi, “A” kanat alani, “c” ortalama aerodinamik veter (kord) hattt boyu olarak
kullanilmaktadir (Eken, 2018).

kamburluk hatti
a § f—
hicum agisi E

akiskanin bagil yonu ~

veter (kord) hatti

azami kalinhik azami
kamburluk

KANAT PROFiILI

Sekil 3. Kanat profili gdsterimi

Aerodinamik katsayilar Cr, Cp, Cwm kanatlarin hiicum agisina, profiline, geometrisine, ugak
ozelliklerine, Reynolds ve Mach sayilarina baglidir (Eken, 2018).

Metot

Genrich Saulovich Altshuller’in TRIZ metodolojini kesfetmesinden sonra 1980’lerde
SSCB’den batiya go¢ eden bilim insanlar1 Altshuller’in olusturdugu TRIZ metodolojisinin daha
genis kitlelere ulagmasini saglamislardir (Cetin, 2015). TRIZ metodolojisinin gelisimi 3 ayr1
donemde incelenmistir. Bu donemler 1946 — 1986 yillar1 aras1 ilk TRIZ metodolojisinin ¢iktig1
ve ilk temel gelismelerin saglandig1 “Klasik TRIZ Donemi”. Daha sonra Kishinev’de Boris
Zlotin ve Alla Zusman’in TRIZ metodolojini yaymak ve TRIZ analitik hizmeti de verdikleri
okulun TRIZ’e yon verdigi “Kishinev Donemi”. Bu donemde ARIZ (Yenilik¢i Problem Cézme
Algoritmasi) yani TRIZ metodolojinin analitik metodu daha kapsamli bir gelistirmenin oldugu
donem. Sonraki 3. donem de Boris Zlotin ve Alla Z