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SYMBIOTIC GROWTH OF YOGURT CULTURES IN YOGURT PRODUCTION

Prof. Dr. Osman Erkmen

Gaziantep University Faculty of Engineering Department of Food Engineering, 27310 Gaziantep
TURKEY

erkmen@gantep.edu.tr

It is a semisolid fermented milk product obtained from souring of milk and coagulation of milk
protein by LAB. Yogurt is consumed in most parts of the world. Yogurt is produced with a
yogurt starter, which is a mixed culture of Streptococcus salivarius subsp. thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus in a 1:1 ratio. Rapid acid development is more in
mixed cultures than in the single strain culture due to symbiotic growth. Initially Str.
thermophilus grows rapidly in the presence of dissolved O, and ferment lactose; and produces
formic acid, pyruvic acid, lactic acid and CO,; and reduce pH. This creates anaerobic
condition. The anaerobic condition and formic acid stimulates growth rate of Lb. bulgaricus.
Lb. bulgaricus has good proteinase and peptidase activity, and produces small peptides and
amino acids from hydrolysis of milk proteins (such as casein). Small peptides and non-
aromatic amino acids (such as glycine, valine, histidine, leucine and methionine) stimulate
growth rate of Str. thermophilus, which lacks the enzyme proteinase. Yogurt cultures then
grow together rapidly until the pH drops to about 5.5, and the growth of cultures slows down.
Therefore, Str. thermophilus is an important acid producer and Lb. bulgaricus aroma
producer. Acid and acetaldehyde formations are higher when growing together as compared
to growing individually. The species growing separately in milk produce about 8 to 10 ppm
acetaldehyde and when they grow together, acetaldehyde production increases to 25 ppm or
higher. For balanced growth of the two bacterial species, the fermentation is conducted at about
43°C. At this temperature, both acid and flavor compounds are produced at the desired level.

July 12-14, 2019 Kiev-UKRAINE Page 1



MAS INTERNATIONAL CONFERENCE
ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-VI

SYNTHESIS, CHARACTERIZATION OF A SCHIFF BASE DERIVED FROM
THIAZOLE, AND ITS APPLICATIONS IN MOLECULAR BIOLOGY

Neslihan Demir!", Mustafa Yildiz

1Department of Biology, Faculty of Arts and Sciences, Canakkale Onsekiz Mart University,
17100 Canakkale, Turkey

2Department of Chemistry, Faculty of Arts and Sciences, Canakkale Onsekiz Mart
University, 17100 Canakkale, Turkey

A Schiff base was synthesized using a thiazole derivative reaction between 3,5-dibromo-
2-hydroxybenzaldehyde and 4-methylbenzo[d]thiazol-2-amine. The compound has been
characterized by *H-NMR, **C-NMR, LC-MS, UV-Vis and FT-IR spectroscopy.

The antimicrobial activity of the compound was investigated for its minimum inhibitory
concentration to bacteria and yeast cultures. The compound showed a higher effect on yeast
than against bacteria. The antioxidant activity of compound was measured by using 2,2-
diphenyl-1-picrylhydrazyl (DPPH) as a free radical scavenging method. As the concentration
of the compound increased, the antioxidant activity also increased. UV-Vis spectroscopy
studies of the interactions between the Schiff base and calf thymus DNA (CT-DNA) showed
that the compound interacts with CT-DNA via electrostatic binding. DNA cleavage study
showed that the Schiff base cleaved DNA without any external agents.

The authors are grateful to the Canakkale Onsekiz Mart University, The Scientific Research
Commission (COMU-BAP), Turkey for the financial support of this work, grant number
FBA-2018-2516.

Keywords: Thiazole, Antimicrobial Activity, Antioxidant activity, UV-Vis Sspectroscopy,
CT-DNA.
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SYNTHESIS, SPECTROSCOPIC ANALYSES, BIOLOGICAL ACTIVITY AND
CHEMO SENSOR STUDIES OF 4-METHYLBENZO[D]THIAZOL-2-AMINE BASED
IMINE DERIVATIVE

Neslihan Demir®”, Mustafa Yildiz?

1Department of Biology, Faculty of Arts and Sciences, Canakkale Onsekiz Mart University,
17100 Canakkale, Turkey.

2Department of Chemistry, Faculty of Arts and Sciences, Canakkale Onsekiz Mart
University, 17100 Canakkale, Turkey

Novel colorimetric anion sensor based on 4-methylbenzo[d]thiazol-2-amine as Schiff base
was synthesized. The molecular structure of the Schiff base was characterized by FT-IR, 'H-
NMR, BC-NMR, LC-MS and UV-Vis spectroscopic methods. The chromogenic sensing
ability of the Schiff base was investigated by colorimetric and UV-Visible spectroscopy.

The antimicrobial activitiy of Schiff base was tested for its minimum inhibitory
concentration (MIC), and the interaction with calf thymus DNA (CT-DNA) was investigated
using UV-Visible spectroscopy. Also, DNA cleavage activity of the compound was studied
by agarose gel electrophoresis. The colorimetric response of the Schiff base receptors in
DMSO was investigated before and after the addition of an equivalent amount of each anion
to evaluate the anion recognition properties. In this regard, while the addition of CN", F,
AcO’, and OH" anions into the solution containing Schiff base resulted in a significant colour
change, the addition of Br,, I, SCN’, ClO4, HSO,4, H,PO,, and N3 anions resulted in no
colour change.

As a result, the compound was active against both types of bacteria and yeasts, which may
indicate broad-spectrum properties. UV-Vis spectroscopy studies of the interactions between
the Schiff base with CT-DNA showed that the compound interacts with CT-DNA via
electrostatic binding. DNA cleavage study showed that Schiff bases can successfully cleaved
DNA without any external agents. In addition, antioxidant activity of imine derivative was
measure using the DPPH method. As the concentration of the compound increased, the
antioxidant activity also increased.

The authors are grateful to the Canakkale Onsekiz Mart University, The Scientific Research
Commission (COMU-BAP), Turkey for the financial support of this work, grant number
FBA-2018-2516.

Keywords: Schiff base, Synthesis, Characterization, Biological activity.
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MOLECULAR IDENTIFICATION OF YEAST BIOTA ASSOCIATED WITH
YOGURTS COLLECTED FROM CENTRAL ANATOLIA, TURKEY

Tiilay. Turgut Gen¢" and Melih Giinay®
Canakkale Onsekiz Mart University, Faculty of Arts and Science, Canakkale, Turkey.
2Canakkale Onsekiz Mart University, Science Institute, Canakkale, Turkey.

Yogurt is one of the most popular fermented milk product in Turkey and in the world.
Because of its low pH value, yogurt is a suitable environment for the growth of
microorganisms. Yeasts are a heterogeneous group of fungal organisms present in yogurt as
well as in a variety of fermented products. Therefore, the aim of this study was to determine
the yeast microbiota associated with Turkish traditional food, yogurt, collected from 4
different dairies in Central Anatolia, Turkey. For identifying yeast biota, we used two
molecular techniques, PCR-RFLP analysis and sequencing of 1TS-5.8S rDNA and D1/D2 26S
rDNA gene region. Phylogenetic relationship among the yeast strains was analyzed using
Maximum Parsimony (MP) in MEGA-X. Nucleotide sequences of ITS1-5.8S-1TS2 rDNA and
D1/D2 26S rDNA gene regions of yeast strains and two out group were aligned with ClustalX
algorithm in MEGA-X. As a result of this study, 42 yeast strains were isolated from yogurt
samples. Yeast populations of the yogurts ranged from 5X10% cfu/ml to 6X10° cfu/ml. After
PCR amplification of isolated yeast strains, five different groups were observed according to
the length of ITS1-5,8S rDNA -ITS2 region and only one group was observed according to
the length of D1/D2 26S rDNA gene region. The RFLP analysis of ITS1-5.8S-1TS2 rDNA
PCR products released ten different restriction profiles. The RFLP analysis of D1/D2 26S
rDNA PCR products released four different restriction profiles. The sequence analysis of PCR
amplicons revealed that the isolated yeast strains belong to ten different species.

The authors are grateful to the Canakkale Onsekiz Mart University, The Scientific
Research Commission (COMU-BAP), Turkey for the financial support of this work, grant
number FDK-2018-2511.

Keywords: Yogurt, Yeast microbiota, 5,85 rDNA, 26S rDNA, PCR-RFLP

Oral presentation

July 12-14, 2019 Kiev-UKRAINE Page 4



MAS INTERNATIONAL CONFERENCE
ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-VI

RIBOSOMAL DNA SEQUENCE-BASED IDENTIFICATION OF NON-
SACCHAROMYCES YEASTS ISOLATED FROM DIFFERENT CHEESES

Tiilay. Turgut Gen¢" and Melih Giinay®
Canakkale Onsekiz Mart University, Faculty of Arts and Science, Canakkale, Turkey.
2(;anakkale Onsekiz Mart University, Science Institute, Canakkale, Turkey.

Cheese is milk based food which is produced in a wide variety of forms, textures, and
flavors. Many yeast can contribute to aroma and appearance of cheeses. But some yeasts
cause to formation of undesirable tastes and odors as well as spoilage. In this study the yeast
microbiota of three different cheeses, white cheese, cedar cheese and goat cheese, were
determined by using ITS-5.8S rDNA and D1/D2 26S rDNA gene region of isolated yeast
species. Phylogenetic relationship among the yeast strains was analyzed using Maximum
Parsimony (MP) in MEGA-X. Nucleotide sequences of ITS1-5.8S-1TS2 rDNA and D1/D2
26S rDNA gene regions of yeast strains and two out group were aligned with ClustalX
algorithm in MEGA-X. The cheese samples were collected from six different dairies in
central Anatolia, Turkey. Totally 81 yeast strains were isolated from three different cheese
samples. Yeast populations of the cheeses ranged from 13X10° cfu/gr to 22X10° cfu/gr. After
PCR amplification of isolated yeast strains, six different groups were observed according to
the length of ITS1-5,8S rDNA -ITS2 region and only one group was observed according the
length of D1/D2 26S rDNA gene region The RFLP analysis of ITS1-5.8S-1TS2 rDNA PCR
products released nine different restriction profiles. The RFLP analysis of D1/D2 26S rDNA
PCR products released five different restriction profiles. The sequence analysis of ITS1-5.8S-
ITS2 rDNA and D1/D2 26S rDNA PCR amplicons revealed that the isolated yeast strains
belong to ten different species.

The authors are grateful to the Canakkale Onsekiz Mart University, The Scientific
Research Commission (COMU-BAP), Turkey for the financial support of this work, grant
number FDK-2018-2511.

Keywords: Cheese, Yeast diversity, 5,8S rDNA, 26S rDNA, PCR-RFLP
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SOME GAMMA SHIELDING EXPERIMENTS AND CALCULATIONS ON BORON
DOPED CONCRETE SAMPLES.

B. Oto®*, Z. Madak®, E. Kavaz’,

8Department of Marine Engineering, Faculty of Maritime, Van Yuzuncu Yil University,
65080 Van, Turkey

®Department of Chemistry, Institute of Science, Van Yuzuncu Yil University, 65080 Van,
Turkey

‘Department of Physics, Faculty of Science, Ataturk University, 25240 Erzurum, Turkey

Abstract

The present research focused on investigation of gamma and neutron radiation shielding
properties of concretes doped colemanite ore. The effective atomic number (Z¢), electron
density (Ne) were determined experimentally and theoretically in certain energies.
Additionally, exposure buildup factor (EBF) values were found with the G-P fitting approach.
Additionally, the values of the macroscopic effective removal cross-section for fast neutron
(XRr) have been computed. It was found that the values of attenuation parameters changed with
photon energy by means of different interaction mechanism. The calculated results have been
compared with each other.

Keywords: Effective atomic number, electron density, colemanit

BOR KATKILI BETON NUMUNELERDE BAZI GAMA ZIRHLAMA
DENEYLERI VE HESAPLAMALARI

B. Oto ®*, Z. Madak®, E. Kavaz’,

Ozet

Bu arastirma, kolemanit cevheri ile katkilanmis betonlarin gamma ve nétron radyasyonu
zithlama Ozelliklerinin arastirtlmasina odaklanmugtir. Etkin atom sayist (Zess), elektron
yogunlugu (Nej) bazi enerjilerde deneysel ve teorik olarak belirlenmistir. Ek olarak, G-P
fitting yaklasimi ile maruz kalma kuvvetlendirme faktorii (EBF) degerleri bulundu. Ek olarak,
hizl1 nétron (XR) i¢in makroskopik azaltma tesir kesitinin degerleri hesaplanmistir. Zayiflama

parametrelerinin  degerlerinin, farkli foton etkilesim mekanizmalariyla ile degistigi
bulunmugtur. Hesaplanan sonuglar birbiriyle karsilastirilmistir.

Anahtar Kelimeler: Etkin atom numarasi, elektron yogunlugu, kolemanit
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TURUNCGILLERDE YESIL KUF
(Penicillium digitatum) ETMENININ FARKLI SICAKLIKLARDA GELIiSiMi
Dr. Og. Uyesi Emre DEMIRER DURAK,
Remzi TALAY
Yiiziincii Y1l Universitesi, Ziraat Fakiiltesi, Bitki Koruma Bolimii

OZET

Penicillium digitatum (yesil kiif), genis bir konuk¢u g¢evresine sahip, hasat sonu-depo
hastaliklarina sebep olan bir fungustur. Bu hastalik ile miicadele, kontrollii atmosferde diistik
sicaklik derecelerinde iirlinlerin muhafazasi ile miimkiin olabilmektedir. Bu ¢aligmanin amaci,
etmenin in vitro sartlarda farkli sicakliklarda gelisimleri kaydedilerek diisiik sicaklik
derecelerine olan toleransini belirlemektir. Denemede kullanilan mandarin (Satsuma tiirii)
meyvesi lizerinde yara agilarak in vitro kosullarinda patojenin gelisimi saglanmistir. Yaklasik
10 giin sonra gelisen kolonilerden P. digitatum’un teshisi yapilmistir. Saf olarak gelistirilen
P. digitatum izolatindan alinan misel diskleri (0,5 mm) PDA igeren farkli petrilerin merkezine
ekilmistir. Calisma 4 tekerriirlii yapilmis olup petriler +2 °C, +4 °C ve +6 °C ve kontrol i¢in
+24 °C sicakliklarda gelisime birakilmistir. Kolonilerin yarigapt cetvel yardimiyla 4 ay
boyunca 2 giinde bir Ol¢iilmiis ve kaydedilmis, Ol¢iimler ilk 2 ay baz alinarak
degerlendirilmistir. Deneme sonucunda; +2°C’de 38. gilinden sonra fungus gelisiminin
bagladig1 , 58. giinden sonra sabitlestigi , +4 °C’de 24. gilinden sonra fungus gelisimin
bagladig1 ve siirekli artis halinde gelisimin devam ettigi, +6 °C’de 18. glinden sonra gelisimin
bagladig1 ve +4°C’deki gibi siirekli artis halinde oldugu belirlenmistir. Kontrol amaciyla
yapilan +24 °C’de 2. gilinden sonra gelisimin bagladigi ve bir hafta icerisinde petrinin
tamamimi kapladigi tespit edilmistir. Sonug¢ olarak sicaklik degeri diistiikge fungusun
gelismeye basladigl zaman ve gelisim seyri azalmaktadir. Diisiik sicaklifin diger depo ortam
kosullariyla (nem, hava bilesenleri, hava hareketi vb..) beraber degerlendirilerek bu tip fungal
etmenlere kars1 uygulanmasi etkili miicadele yontemlerindendir.

Anahtar Kelimeler: Penicillium digitatum, sicaklik, depo
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DEVELOPMENT of Penicillium digitatum at DIFFERENT TEMPERATURES
Dr. Og. Uyesi Emre DEMIRER DURAK,
Remzi TALAY
Yiiziincii Y1l Universitesi, Ziraat Fakiiltesi, Bitki Koruma Bolimii

ABSTRACT

Penicillium digitatum is a widespread fungus and is responsible for the post-harvest disease in
fruits known as green mould. Control of this disease is possible with the storage of products at
low temperatures in a controlled atmosphere. The aim of this study was to determine the
tolerance of the agent to low temperatures in vitro conditions. The mandarin fruit (Satsuma)
used in the experiment was cut and the pathogen was developed in vitro. P. digitatum was
identified from colonies that developed after about 10 days. Mycelial discs (0.5 mm) from the
pure P. digitatum isolate were left to the center of different petri dishes containing PDA. The
study was carried out with 4 replications and the petri dishes were incubated at +2 ° C, +4 ° C,
+6 ° C and +24 ° C (control). The radius of the colonies was measured and recorded every 2
days for 2 months. As a result of the trial; After the 38th day at + 2 ° C, the development of
the fungus started and remained the same after the 58th day. After 24 days at +4 ° C, it was
determined that fungus development started and continuous development continued. After 18
days at +6 ° C, it was determined that the development started and it was continuously
increased. It was determined that after the 2nd day at the +24 ° C for the purpose of control,
the development started and it covered all of the petri dishes within one week. According to
these results, as the temperature decreases, the time and development of the fungus began to
decrease. Application of low temperature with other storage environment conditions
(humidity, air components, air movement, etc.) is one of the effective methods of control
against such fungal agents.

Keywords: Penicillium digitatum, temperature, storage
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BIYOKUTLENIN HETEROJEN KATALIZOR ILE HIDROTERMAL
SIVILASTIRMNA YONTEMIYLE SIVILASTIRILMASI
Halil DURAK®, Salih GENEL?
Yiiziincii Y1l Universitesi, Saglik Hizmetleri M.Y.O
®Yiiziincii Y1l iiniversitesi, Egitim Fakiiltesi, Kimya Bolimii

Biyokiitle enerjisi azalan fosil yakit rezervlerine alternatif yeni enerji kaynaklar
arayistyla son zamanlarda dikkat ¢ceken bir arastirma alanidir. Biyokiitle petrol, dogal gaz ve
komiirden olusan geleneksel enerji kaynaklarindan sonra en ¢ok tiiketilen dordiincii enerji
kaynagidir. Fosil yakit kaynaklarinin ¢ok fazla tiiketilmesine ragmen biyokiitle diinyanin
birincil enerji tliketiminin %14 nii saglamaktadir. Fosil yakit kaynaklarimin ¢ok fazla
kullanim1 sonucunda olusan ¢evre kirliligi gibi nedenler basta olmak iizere olumsuzlar ve bu
kaynaklarin mevcut rezervlerinin biiyilik bir hizla azalmasi1 dikkate alindiginda bu kaynaklarin
kullaniminin azaltilmas1 gerekmektedir. Yenilenebilir enerji kaynaklar1 arasinda yer alan
biyokiitle enerjisi daha az kirlilige neden olma, siirdiiriilebilirlik ve diisiik maliyet gibi
ozellikleri fosil yakitlara alternatif olabilir. Hidrotermal sivilagtirma biyokiitlenin yiiksek
enerji icerigine sahip sivi tiriinlere doniistiiriilmesinde kullanilan termokimyasal bir islemdir.
Genellikle kritik alt1 su kosullarinda ve yiiksek basingta gerceklestirilir ve biyo-yag olarak
adlandirilan organik bir sivi elde edilir. Yapilan bu c¢alismada lactuca scariola bitkisi
hidrotermal sivilastirma prosesi ile sivi irilinlere doniistiriilmiistiir. Katalizor olarak Zn
kullanilmistir. Yapilan ¢alismada 220,240,260,280 ve 300 °C sicakliklarda calisilmustir.
Calisma sonunda hafif ve agir biyo-yag olmak iizere iki farkli sivi {irlin elde edilmistir.
Sicaklik artisiyla agir biyoyagin veriminin arttigi hafif biyoyagin ise 280 °C sonra azalma
gosterdigi goriilmistiir. Elde edilen siv1 iiriinler GC-MS analizi ile analiz edilmistir.
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LIQUEFACTION OF BIOMASS BY HYDROTHERMAL LIQUEFACTION WITH
HETEROGENEOUS CATALYST

Halil DURAK, Salih GENEL"'
Van Yuzuncu Yil University, Vocational School of Health Services, Van, Turkey
2\an Yuzuncu Yil University, Educational Faculty, Van, Turkey

Biomass energy is a research area that has recently attracted attention in the search for new
alternative energy sources for fossil fuel reserves. Biomass is the fourth most commonly
consumed energy source after traditional energy sources of oil, natural gas and coal. Although
fossil fuel sources are consumed too much, biomass provides 14% of the world's primary
energy consumption. It is necessary to reduce the use of these resources considering the
negative effects such as environmental pollution caused by the excessive use of fossil fuel
sources and the decrease in the existing reserves of these resources with great speed. Biomass
energy, which is among renewable energy sources, can be an alternative to fossil fuels such as
less pollution, sustainability and low cost. Hydrothermal liquefaction is a thermochemical
process used to convert biomass into liquid products with high energy content. It is usually
carried out under critical underwater conditions and at high pressure and an organic liquid
called bio-oil is obtained. In this study, lactuca scariola plant was converted into liquid
products by hydrothermal liquefaction process. Zn was used as catalyst. 220,240,260,280 and
300 oC temperatures were studied. At the end of the study, two different liquid products, light
and heavy bio-oil, were obtained. It was observed that the increase in the temperature of the
heavy biofuel was increased by 280 ° C after the increase of the temperature. The obtained
liquid products were analyzed by GC-MS analysis.
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BAZI TURKIYE ZEYTIN CESITLERINDE SOGUK UYUMU VE DONA DAYANIM iLiSKiSi

Dr. Nurengin METE

Bornova Zeytincilik Aragtirma Enstitii,

Dr. Oznur CETIN

Bornova Zeytincilik Arastirma Enstiti,

Dr. Handan ATAOL OLMEZ
Bornova Zeytincilik Arastirma Enstitii

OZET

Aklimasyon ile soguk stresine tolerans kazanim yoniinden bitkiler arasinda 6nemli farkliliklar
bulunmaktadir. Aym tiirlin farkli ¢esitleri arasinda da bu farkliliklar ortaya ¢ikmaktadir. Bu
nedenle dona toleransta tam bir genetik potansiyel saglamak igin bitkilerin soguk hava
sartlarina uyum saglamasi gereklidir. Bunun i¢in 6 6nemli Tiirkiye ¢esidi olan Ayvalik, Butko,
Domat, Gemlik, Memecik ve Uslu ¢esitlerinde 3 kez Ocak ve 2 kez Temmuz olmak {izere 5
farkli donemde yapay don testleri gerceklestirilmistir. Yapraklarda yapilan don testleri
neticesinde her donem icin LTso sicaklik degerleri belirlenmistir. Temmuz 2017°de tiim
cesitlerin ortalama LTso degeri -7,65 °C ile en diisiik seviyede belirlenmistir. Bu donemi
sirastyla Temmuz 2018 (-9,14 °C), Ocak 2018 (-11,11°C), Ocak 2019 (-14,04 °C) ve Ocak
2017 (-17,08 °C) donemleri takip etmistir. Don testlerinden onceki son 15 giinliikk ortalama
hava sicaklik degerleri ise sirasiyla 27,64 °C (Temmuz 2017), 22,81°C (Temmuz 2018), 6,73
°C (Ocak 2018), 4,33 °C (Ocak 2019) ve 2,71 °C (Ocak 2017) seklinde gerceklesmistir. LTso
ve sicaklik degerleri arasinda yapilan korelasyon analizinde kuvvetli bir negatif iliski oldugu
goriilmistiir. Calisma neticesinde tiim veriler dikkate alinarak zeytin i¢in bir aklimasyon
modeli olugturulmustur. Buna gore ortalama hava sicakliginin 6 °C ve iizeri oldugu durumlarda
zeytin agaglarinda soguk uyumunun hizla kayboldugu, aksine 0 °C’ye yaklastikga soguk
aklimasyonunun hizli bir artig gosterdigi anlagilmistir.

Anahtar Kelimeler: Zeytin, Don, Aklimasyon

THE RELATIONSHIP BETWEEN COLD COMPATIBILITY AND FROST RESISTANCE IN
SOME OLIVE VARIETIES OF TURKIYE

ABSTRACT

There are significant differences between plants in terms of gaining tolerance to cold stress by
acclimation. These differences can occur between different varieties inside of the same species, too. For
this reason, plants need to adapt to cold weather conditions to ensure complete genetic potential in frost
tolerance. In this study in 6 varieties, very important, belongs to Turkey; Ayvalik, Butko, Domat,
Gemlik, Memecik, Uslu artificial frost tests were carried out in 5 different periods, 3 times on January
and 2 times on July. As a result of frost tests performed on the leaves, LTso temperature values have
been determined for each period. In July 2017, the average LTso of all cultivars was determined to be at
the lowest level of -7,65 °C. This period was followed by periods of July 2018 (-9,14 °C), January 2018
(-11,11 °C), January 2019 (-14,04 °C) and January 2017 (-17,08 °C), respectively. The average air
temperature for the last 15 days just before the frost tests was 27,64 ° C (July 2017), 22,81 °C (July
2018), 6,73 °C (January 2018), 4,33 °C (January 2019) and 2,71 °C (January 2017). The correlation
between LTso and temperature values has showed a strong negative relationship. As a result of the
study, an acclimation model for the olive has been formed by taking all the data into consideration.
Accordingly, it was found that cold acclimation in the olive trees rapidly has disappeared when the
average air temperature was 6 °C and above, but cold acclimation increased rapidly as it approached 0
°C.

Key Words: Olive, Frost, Acclimation
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DETERMINATION OF FROST TOLERANCE OF OLIVE VARIETIES BELONG
MARMARA REGION
Dr. Oznur CETIN
Bornova Zeytincilik Arastirma Enstiti,
Dr. Handan ATAOL OLMEZ
Bornova Zeytincilik Aragtirma Enstitii,
Dr. Nurengin METE
Bornova Zeytincilik Aragtirma Enstitii,

ABSTRACT

Olive is an agricultural product which plays an important role in the agricultural sector of
Mediterranean countries and has high economic value. Olive oil is not a refined product with
rich phenolic content and, actually it is a natural fruit juice and that makes it special. In recent
years, due to its importance for human health, it is the most cultivated species among the plant
in the world.

Climatic factors determine the boundaries of olives which are not very selective even not on
soil demand. Sudden drop in temperature in winter months can cause significant losses in
various organs of trees and loss of yield. The current information on the frost tolerance of the
olive tree is mostly based on garden observations after the cold damage. However, several
scientific studies have been carried out including laboratory studies to determine tolerance of
olive varieties to low temperatures. In our country, Domat, Gemlik, Uslu and Samanli have
been studied so far.

In this study, tolerance of frost of olive varieties, Esek zeytini (Tekirdag), Gemlik, Beyaz
Yaglik, Erdek Yaglik, Edincik Su, Samanli, Tekirdag Cizmelik, Siyah Salamuralik, Sam
(Iznik), Celebi (Iznik), Karamiirsel Su, which are breeding in Tiirkiye and as originated to the
Marmara region has been evaluated 2 times in a year, in January and July. They were tested at
2 hour intervals, starting from 4 degrees, 0, -4, -8, -12, -16 and -20 C. The most resistant
varieties were determined as Erdek, Yaglik, Gemlik and Beyaz Yaglik followed by Edincik
and Esek zeytini varieties, and the most unresistance varieties were found as Karamursel Su
and Celebi (Iznik).

Key Words: Olive, Frost, LTso
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HAMILELERDE KAFEIN ICERIKLI ICECEKLERIN TUKETIMININ
DEGERLENDIRILMESI
Dr. Ogr. Uyesi Aziz AKSOY, Diyetisyen Kismet KIZILKAPLAN
Bitlis Eren Universitesi, Beslenme ve Diyetetik Boliimii, Bitlis, Tiirkiye
OZET
Bu Calisma 250 hamile kadmin kafein tiiketim durumlarini belirlemek ic¢in yapilmistir.
Sanlurfa’nin Siverek ilgesinde yasayan hamilelerin goniillii katilimi ile Gergeklestirilmistir.
Katilimcilarin %96,8°1 her giin kafein kaynakli bir igecek tiikettikleri, % 3,2’si ise kafein
kaynakli icecekler tiiketmedigi gozlenmistir. Giinliik ortalama kafein tiikketim miktar1 122
mg'dir. % 4,40 300 mg’dan daha fazla kafein tiikettikleri belirlenmistir. Katilimcilar
cogunlukla bitter ¢ikolata, siitlii ¢ikolata, neskafe ve Tirk kahvesini haftada 1-2 giin
tiikettikleri, ancak siyah ¢ayi ise her giin tikketmislerdir. Katilimcilarin ¢ogu, hamileligin ilk 3
ayinda ve hamilelik sirasinda kafein tiiketmeleri gerektigini bilmedikleri belirlenmistir.
Graniil kahve, filtre kahve, alkol, espresso ile enerji iceceginde kafein olup olmadigini
bilmedikleri, siyah ¢ay, neskafe, Tiirk kahvesi, kola, biter ¢ikolata, siitlii ¢cikolatanin kafein
icerdigini bildikleri belirlenmistir. Bireylerin kendilerini nasil hissettikleri ile kafein tiiketim
miktar1 arasinda ve kafein tiilketim miktar ile giinliik uyku saatleri arasinda anlaml1 bir iligki
bulunmamistir (P>0.05). Genellikle 8-10 saat uyuyan kadinlarin ortalama giinliilk kafein
miktar1 0-200 mg arasinda oldugu goriilmiistiir. Katilimeilarin daha dnce diisiik yapmasi ile
stitlii ¢ikolata, siyah cay, neskafe, Tiirk kahvesi, kola tiiketim siklig1 arasinda ve daha 6nce
prematiire dogum yapmak ile siitlii ¢ikolata, siyah cay, bitter ¢ikolata, Tiirk kahvesi, kola
tiketim siklig1 arasinda anlamli bir fark bulunmamistir (P>0.05). Katilimcilarin ortalama
aylik geliri ile siitlii ¢ikolata, bitter cikolata, neskafe ve kola tiiketim sikli§1 arasinda ise
anlamli bir fark bulunmustur (P<0.05). Katilimcilarin planli gebelik, egitim durumu ve
meslekleri ile kafein tiiketim miktar1 arsinda anlamli bir iliski bulunmustur (P<0.05). Ancak
aralarinda negatif yonde bir iligki bulunmustur (r=-0.082). Sonug olarak Calismamiza katilan
Siverek’te ki hamile kadinlar; kafein ve hangi besinlerin kafein icerdigi hakkinda yeterli
bilgiye sahip olmadiklar1 gézlemlenmistir.

Anahtar Kelimeler; Hamilelik siireci, kafein tiiketimi, besinler ve kafein, kafeinin etkileri
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ABSTRACT

This Study was conducted to determine the caffeine consumption status of 250 pregnant
women. It was realized with the voluntary participation of pregnant women living in Siverek
district of Sanliurfa. 96.8% of the participants consumed caffeine-induced beverages every
day and 3.2% of caffeine-induced beverages. The daily average caffeine consumption is 122
mg. It was determined that they consumed more than 300 mg of caffeine at 4.4%. Participants
mostly consumed dark chocolate, milk chocolate, instant coffee and Turkish coffee for 1-2
days a week, but black tea was consumed every day. Most participants did not know that they
should consume caffeine during the first 3 months of pregnancy and during pregnancy.
Granular coffee, filter coffee, alcohol, espresso and energy drink with caffeine they do not
know if they do not know, black tea, instant coffee, Turkish coffee, cola, chocolate ends, milk
chocolate contained caffeine. No significant relationship was found between caffeine
consumption amount and the amount of caffeine consumption and daily sleep hours between
individuals and how they felt (P> 0.05). The average daily caffeine content of women
sleeping 8-10 hours was found to be between 0 and 200 mg. There was no significant
difference between the frequency of milk chocolate, black tea, instant coffee, Turkish coffee,
cola consumption and the rate of consumption of premature births and milk chocolate, black
tea, dark chocolate, Turkish coffee and cola with the low rate of participants (P > 0.05). A
significant difference was found between the average monthly income of the participants and
the frequency of milk chocolate, dark chocolate, instant coffee and cola consumption (P
<0.05). There was a relationship between planned pregnancy, education level and occupation
and caffeine consumption amount of the participants (P <0.05). However, a negative
relationship was found between them (r = -0.082). As a result, pregnant women in Siverek
participating in our study; caffeine and which foods do not have enough information about
caffeine.

Keywords; Pregnancy duration, caffeine consumption, nutrients and caffeine, effects of

caffeine

July 12-14, 2019 Kiev-UKRAINE Page 14



MAS INTERNATIONAL CONFERENCE
ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-VI
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OZET

Fiziksel uygunluk, saglik ve performans arasindaki iliski olmakla birlikte c¢esitli
antropometrik Ozellikler ile belirlenir. Antropometrik o6zellikler, viicut yagimi ve viicut
boyutunu iceren viicut bilesimidir. Elit sporlardaki antropometrik degiskenler viicut
kompozisyonu ve fiziksel uygunluk agisindan en Onemli belirleyici faktorlerdir.
Antropometrik degiskenler ile fiziksel uygunluk, hentbol, basketbol, voleybol ve futbol gibi
cesitli sporlarda 06zel beceri testleri arasindadir. Antropometrik ve fiziksel uygunluk
ozellikleri, viicut biiytikliigl, viicut sekli normalligi hakkinda 6nemli veriler ortaya koyabilir.
Ergenlerde, agirlik durumu ile fiziksel uygunluk arasindaki iliski tespit edilmistir. Fiziksel
uygunluk, zindeligin farkli yonlerini Olcen birkag test veya Ol¢lim araclart ile
degerlendirilebilir. Bunlardan biride skinfold 6l¢iim araclaridir. Skinfold Olgiimii; Triceps
Biceps lliac Crest, Supraspinale, Thigh, Calf, Subscapular, Abdominal olmak iizere 9 ayri
bolgeden dlgiilebilir. Bunun yaninda Viicut Kitle Indeksi (BKI), Viicut Yag Yiizdesi (PBF),
Bel Cevresi (WC), Belden Kalca Oranina (WHR) ve Belden Boy Oranmma (WSR)’da

Ol¢iilmektedir. Kavramsal olarak saglam olmak; canlilik, uyaniklik, yorgunluk ve keyif gibi
seyler kolayca oOlciilemez. Viicutta Olgiilebilir bircok bilesen fiziksel uygunluga katkida
bulunur. Baz1 spor dallar1 ve kolluk ve taktik kuvvetlere elaman se¢iminde fiziksel uygunluk
kriterleri 6nemli bilesenlerdir. Bu ¢alisma da; skinfold 6l¢iim yontemleri kullanilarak fiziksel
uygunlugun degerlendirilmesi ve antropometrik profil olusturma iizerinde durulmustur.

Anahtar Kelimeler: Antropometrik Olgiimler, Fiziksel Uygunluk, Skinfold Olgiim,
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DEFINING PHYSICAL FITNESS PROFILE AND ANTROPOMETRIC WITH
ANTHROPOMETRIC MEASUREMENTS
Lecturer Dr. Aziz AKSOY, Nutritionist Yasemin MiRIOGLU
Bitlis Eren University, Department of Nutrition and Dietetics, Bitlis, Turkey
ABSTRACT
Although physical fitness is the relationship between health and performance, it can be
determined by various anthropometric properties. Anthropometric properties are body
composition including body fat and body size. Anthropometric variables in elite sports are the
most important determinants of body composition and physical fitness. Anthropometric
variables and physical fitness are among the special skills tests in various sports such as
handball, basketball, volleyball and football. Anthropometric and physical fitness
characteristics, body size, body shape can reveal important data about the normality. In
adolescents, the relationship between weight status and physical fitness was determined.
Physical fitness can be assessed by several tests or measurement tools that measure different
aspects of fitness. One of these is skinfold measurement tools. Skinfold Measurement; Triceps
Biceps lliac Crest, Supraspinale, Thigh, Calf, Subscapular, Abdominal can be measured in 9
different regions. In addition, body mass index (BMI), body fat percentage (PBF), waist
circumference (WC), waist to hip ratio (WHR) and waist to height ratio (WSR) are also
measured. Conceptually sound; things like vitality, alertness, fatigue and pleasure cannot be
easily measured. Many measurable components in the body contribute to physical fitness.
Physical fitness criteria and physical fitness criteria are important components in the selection
of elements to law enforcement and tactical forces. In this study; evaluation of physical fitness
using skinfold measurement methods and anthropometric profiling.

Keywords: Anthropometric Measurements, Physical Fitness, Skinfold Measurement,
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TEDARIKCI SECIM PROBLEMI iCIN ENTEGRE EDIiLMIS MATEMATIKSEL
MODEL VE BiR UYGULAMA

Dr. Og. Uyesi Bahar Ozyoriik
Gazi Universitesi, Miihendislik Fakiiltesi, Endiistri Mithendislik Bolimii

OZET

Tedarikg¢i se¢imi, satin alma fonksiyonu icerisinde olduk¢a onemli bir faaliyettir. Tedarikei
seciminin baglica amaci, firmanin siireklilik ve fiyat etkinligi ihtiyaglarini karsilayan yiiksek
potansiyelli tedarikg¢ilerin belirlenmesidir. Tedarikg¢iler konusunda yapilacak dogru tercihler
satin alma maliyetlerinin azaltirken, miisteri memnuniyeti ve rekabet yetenegini artirir. Bu
calisgmada Ankara’da faaliyetlerine devam eden Elektronik {iriinler iireten bir fabrikada
tedarik¢ileri degerlendirmek i¢in bir ¢alisma yapilmistir. Bu ¢er¢eve de c¢ok kriterli karar
verme ydntemlerinden dnce AHP (Analytic Hierarchy Process) sonra TOPSIS (Technique for
Order Preference by Similarity to Ideal Solution) ile tedarik¢i degerlendirmesi yapilmistir.
Firma da disaridan satin alinan alt bilesen i¢in birden fazla tedarik¢i firma degerlendirilerek,
Tedarikgiler siralanmigtir. Ulasilan sonuglardan yararlanarak matematiksel bir model
kurulmustur. Model talebi en yakin tedarik¢ilerden karsilama amacini gergeklestirmek igin
belirlenen teslimat zamani, kaliteye uygunluk orani kisitlar1 altinda ¢alistirilmistir Modelin
¢oziimii Lindo paket programi ile ¢oziilmiistiir. Elde edilen model ¢6ziim sonuglart firma
acisindan degerlendirilmistir.

Anahtar Kelimeler: Tedarik, Tedarik zinciri yonetimi, Tedarik¢i se¢imi, Cok kriterli karar
verme, AHP, TOPSIS, Hedef programlama, Tedarik¢i siralama
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ABSTRACT

Supplier selection is an important activity within the purchasing function. The primary
objective of supplier selection is to identify high-potential suppliers that meet the firm's
continuity and price effectiveness needs. The right choices to be made in terms of suppliers
reduce purchasing costs and increase customer satisfaction and competitiveness. In this study,
a study was conducted to evaluate suppliers in a factory producing electronic products in
Ankara. In this framework, supplier evaluation was made with AHP (Analytic Hierarchy
Process) and TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) before
multi-criteria decision making methods. For the sub-component purchased externally, more
than one supplier is evaluated and the Suppliers are listed. A mathematical model was
established by using the results obtained. In order to meet the model demand from the nearest
suppliers, the delivery time, which was determined in order to fulfill the purpose, was run
under the constraints of quality compliance ratio. The solution of the model was solved with
Lindo package program. The results of the model solutions were evaluated for the company.

Keywords: Supply, Supply chain management, Supplier selection, Multi-criteria decision
making, AHP, TOPSIS, Target programming, Supplier ranking

1. GIRIS

Tedarik zincirinin yapist arz ve talebin planlanmasi, kaynak ve tedarik yonetimi, {iretim,
depolama ve tasima ile miisteri siparis yOnetimi alt sistemlerinden meydana gelmektedir.
Planlama, tedarik etme, iiretme, tagima ve satma ise siire¢ boyunca gergeklestirilen eylemler
olarak siralair. Bir isletmenin siire¢lerinin rekabet istiinligli saglayacak sekilde
gerceklestirebilmesi icin etkin bir tedarik agma sahip olmasi gerekmektedir. Iki asamadan
olusan bu agin birinci asamasinda {iriiniin iretilmesi silirecine kadar olan kisimda iiriiniin
iiretilmesi ile ilgili tiim ihtiyaglarin tedarikgiler tarafindan karsilanmasidir. Ikinci asamasinda

ise dretilen iirlinlin son kullanictya ulastirilmasinda tedarikgilerin etkin bir sekilde
kullanilmasidir (Nalbantgilar, 2012).

Tedarik zincirinde yer alan isletmelerin her biri, en giincel bilgiyi diger isletmelerle
paylasarak daha miikemmel bir arz ve talep dengesiyle, lirliniin {iretim noktasindan tiiketim
noktasina en hizli ve en diisiik maliyetle ulasmasini amaglamaktadir. Gereksiz stoklarin
ortadan kaldirilip, iiretim siireci ile miisteriye yanit verebilme hizini arttirmak tedarik
zincirinin kisa vadeli amaci olurken; miisteri beklentilerini dogru yerde ve dogru iirlinle
karsilayarak pazar paymi ve karini artirmak ise tedarik zincirinin uzun vadeli amaci
olmaktadir (Giiles vd, 2010).

Tedarik zincirinin basarisi, isletme biinyesinde yer alan departmanlar ve bu zincirde yer alan
iiyelerin birbirleri ile gerceklestirmis olduklari isbirligi ve biitiinlesmenin etkinligidir. Bunun
en belirgin gostergesi ise tedarik zinciri liyeleri arasindaki bilgi paylasimidir (Yiksel, 2010)
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(Nalbantgilar, 2012).
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Sekil 1. Tiketici Tedarik Zinciri

Tedarik zinciri birbirine bagl bir¢ok halkadan olugmaktadir ve tedarik¢iler de bu halkalardan
biri konumundadir. Bu yap1 Sekil 1. de verilmistir. Bu zinciri, isletmeler kendi siire¢lerini ne
kadar dikkatli yonetirlerse yonetsinler, tedarik¢i kaynakli herhangi bir aksaklik nedeni ile tiim

siirecleri etkilenebilir.

2. TEDARIKCI SECIMI

Tedarik¢i se¢imi, sirketin uzun donemli finansal kapasitesini ve rekabet giiciinii korumay1
amaglayan satin alma karar vericileri tarafindan yerine getirilecek olan en 6nemli islevlerden
biri olarak degerlendirilmektedir. Nitekim dogru tedarik¢inin se¢imi birim maliyetleri nemli
Olciide azaltacagi gibi kurumsal rekabet giiciinii de artiracaktir. Ciinkii tedarikgiler tedarik
zinciri igerisinde 6nemli katilimcilardir ve firmanin miisterilerine sundugu nihai iiriinlerin
fiyatim1 ve kalitesini etkilemektedir. Satin alma departmanlarinin ¢ogu i¢in tedarik¢i sec¢imi;
yeni bir tedarik¢i i¢in ihtiya¢ hissedilmesi, karar kriterlerinin belirlenmesi ve formiilasyonu,
On se¢im (On tarama ve uzun bir listeden potansiyel tedarikgilerin kisa bir listesini ¢ikarma),
nihai tedarik¢i se¢imi ve segilen tedarikg¢ilerin izlenmesi seklinde bes agsamali bir siire¢ olarak
kabul edilir (Gtiles, 2014).

Tedarik¢i secimi, mevcut tedarik¢ilerin ¢ok sayida degerlendirme kriteri kullanarak
karsilagtirilmasinin yapilmast ve en uygununun secilmesi islemidir. Tedarik¢i se¢imi ile bir
isletmenin isteklerini siirekli olarak uygun fiyattan, istenen miktarlarda ve kaliteli olarak
temin edebilecekleri tedarikcileri belirlemek amaglanmaktadir. Mevcut tedarikgilerin
degerlendirilmesinde kullanilan kriterler, igletmeden isletmeye farklilik gdsterse de ortak
amac¢ tedarik etme olasiligr yiiksek tedarikgileri saptamak ve bunlardan en iyisini
secebilmektir (Giiner, 2005) (Kara, 2013).
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Miisterilerinin istek ve ihtiyaglar1 dogrultusunda mal veya hizmet {ireten igletmeler, bu siiregte
mal veya hizmetlerin hazirlanmasi siireci Oncesinden baglayip, iriinlerin nihai halinin
miigterilere ulastirilmasinda ciddi bir tedarik¢i ag1 ve tedarik siireci icerisinde
bulunmaktadirlar (Nalbantgilar, 2012).

Tedarik¢i se¢iminin amaci, bir isletmenin ihtiyacini karsilamak igin ve kabul edilebilir
maliyetle en yiiksek potansiyele sahip tedarik¢inin belirlenmesidir. Se¢im iglemi, birbiriyle
celisen hem nicel hem de nitel kriterler dizisi kullanarak tedarikgilerin genis bir
karsilagtirilmasindan olusur. Potansiyel tedarikc¢ilerin incelenmesinde kullanilan kriterler
firmalarin ihtiyaglarma gore farklilik gosterebilir (Kahraman, Cebeci ve Ulukan, 2003),
(Supgiller ve Capraz, 2011). Tedarik¢i se¢imi siirecinde sekilde de goriilebilecegi {izere, ilk
once probleminin amaci belirlenir. Sonrasinda degerlendirmeye alinacak tedarikgileri ve
uygun kriterleri belirlenen yontem ile degerlendirmeye tabi tutulur. Degerlendirme sonucunda

ise uygun tedarik¢inin / tedarikgilerin se¢imine karar verilir (Kasimoglu, 2016).

3. UYGULAMA ( MATERYAL VE YONTEM)

Literatiirde bugiine kadar ¢ok kriterli karar verme yontemleri konusunda yapilmis pek ¢ok caligma
mevcuttur. Bunlarin i¢inde tedarik¢i se¢imi i¢in bu yontemleri kullanan aragtirmalar ve uygulamalar
da vardir. Caligmalarda isletmelerin kendi politikalarina uygun tedarikgi se¢iminde genelde tek bir
yontem kullanilmigtir. Oysa tedarik¢i segmenin yani sira tedarik edilecek miktarlarin siralanmig
tedarikciler arasinda paylastirilmasi entegre calismalar1 yapmayi gerektirir.

Bu calismada ise Ankara' da faaliyetlerine devam eden bir isletmede tedarikgilerin se¢imi, secilen
tedarikcilerin siralanmasi ve bu tedarik¢ilerden satin alinacak miktarlar1 belirleyen bir caligma
yapilmustir.

Satin alma miihendisliginin degerlendirdigi 12 adet tedarik¢i mevcuttur. Bu tedarikgiler Tablo
1. de sunulmustur.

Bu firmalarin 8 tanesi alternatiflerden ¢ikarilmistir. Bunun nedenleri fiyatta anlasamama ve
daha oOnceki caligmalarda yasanilan kalite sorunlaridir. Calisilmasi diisiiniilen tedarik¢iler
farkli renkte isaretlenmistir.
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Tablol. Tedarikgiler

Firma [ Aciklama

[Akcakoca Yapt Cam Teklif aldik. Camlar hassas olunca teklifi iptal etti.

[Ardig Cam Calismay1 diistinityoruz.

Deniz Kristal En son ¢aligtigimiz firma.

Efes Cam Calismay diistinityoruz.

Grup Cam 2018 yilinda calistik. Cam fiyatim m2 olarak yaklasik 2 katma ¢ikard.
Giirsan Cam (Calismay: diisiiniiyoruz.

[Karatag Cam

Calistik. Camlarin ¢ogu iade oldu.

[Kiratlioglu Cam

Calismadik. 0,5 m2 alt1 camlarin fiyatin1 50% artirtyor.

Proglas Cam Hassas olunca teklif vermedi.

[Ugur Kristalin Calismay1 diistiniiyoruz.

[Yanardag Cam (Camlar siirekli iade oldugundan galigmak istemiyoruz.
Zeysi Cam Calistik. Camlarim hepsi hurda oldu. lade edemedik.

Geriye kalan 4 tedarik¢i arasindan yapilacak se¢imde, entegre calismalarin daha az
olmasindan ve fabrikadaki sorunun entegre bir yapiyla modellenebilmesinden dolayr 3
yontem birlestirilerek tedarik¢i se¢im problemi ¢oziilecektir. Bu yontemler adimlar verilen
AHP, TOPSIS ve hedef programlamadir. Matematiksel model, fabrikanin istekleri ve kisitlari
kriterleri

miihendislerce ve satinalma ekibi tarafindan belirlenmistir. AHP ve TOPSIS ile tedarike¢i

dogrultusunda  olusturulmustur. Firmanin tedarik¢i se¢cme konusundaki
agirliklandirmast yapilacaktir. Bu agirliklar da modele kisit olarak eklenecektir. Tedarikei

seciminde ele almacak kriterler; Fiyat, Kalite, Uzaklik, Teslimat, Is istegi olarak belirlenmistir.

Firma kabinlere gore farkli boyutlarda cam tedarik edecektir. Bu cam boyutlar1 ve talep
miktarlar1 Tablo 2. de verilmistir.

Tablo 2 Talep Miktarlar1

UriinlerinTalep MiktarlariCam BoyutlariTalep
XTC 522x782 500
XLC 522x1645 350
XSC-300&600&900 533x782 250
XSC-600&900 533x1645 100

Firmada {iretilen XSC 300 nem alma kabininin standard: tek kapidir. XSC 600 nem alma
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kabininin standardi 2 kapidir ama 6zel istek olursa tek kapi yapilabilmektedir. XSC 900 nem
alma kabininin standard1 tek kapidir; fakat 6zel istek olursa 2 kapili da yapilabilmektedir. Bu
nedenle istege gore cam boyutlarina bakilmistir ve talepler dogrultusunda hangi boyutta ne
kadar cam alinmasi gerektigine firmanin satin alma sorumlusu ile birlikte karar verilmistir.

3.1. Tedarikcilerin Onceliklendirilmesive AHP Yoéntemiyle Kriter Agirliklarinin
Belirlenmesi

Calismanin yapildig1 firmada anketle olusturulan kriterler ve alternatiflerin hiyerarsik yapisi
olusturulmustur ve Sekil 2. de gosterilmistir.

TEDARIKQI SEQIMI

= —
’!___’/-—— -~ — \““ —__\"‘—-\
/‘r—ﬂ’_—— / \\“‘-\ —____1'_“‘\
— T
S e _— — __ —
— — e —
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e N —— — _—
— — — — — —
,—;ff—’j_}%\\__ ,-'Z’-f’i;“_;}i /—;_?Zf?——“\:‘:;\
_— = — - =

Sekil 2. Hiyerarsik Yapisi

Daha sonra hiyerarside belirtilen her bir kriter, Saaty tarafindan Onerilmis 6nem derecesi
tablosuna gore 3 miihendis bir karsilagtirma yapmistir.Sonug Tablo 3. de sunulmustur.

Tablo3.: Ikili Karsilastirma Matrisi

Kriterler FiyatKalitelUzaklik| Teslimatfis istegi

Fiyat 1,000,124 [7,00 (7,00 8,00
Kalite 7,00(1,00 9,00 18,00 (3,00
Uzaklik 0,140,11 (1,00 (0,17 (0,14

Teslimat 0,14 0,13 6,00 (1,00 |4,00

[s istegi 0,1310,33 7,00 (0,25 1,00

Stitun Toplam18,41 (1,71 30,00 (16,42 16,14

AHP“nin sonraki adiminda Normalizasyon islemi yapilmistir ve devam eden agamalarda
yapilan islemlerle kriter agirliklar belirlenmistir.Tablo 3. de sunulmustur.
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Tablo 3. Kriter Agirliklar1 Matrisi

Kriterler|Agirliklar

Fiyat [0,271526071
Kalite |0,477886277
Uzaklik (0,026842046
Teslimatj0,119737523
[s istegi [0,104008083

AHP yontemine gore kriterlerin agirliklar1 belirlenmis ve 47 % ile en yiiksek kalite ¢gikmustir.

Kaliteyi 27 % ile fiyat takip etmektedir. Yani firmanin tedarik¢i se¢ciminde onem verdigi

kriterler sirasiyla; kalite, fiyat, teslimat, is istegi ve uzakliktir.

3.2. TOPSIS Yéntemi ile Oncelik Degerlerinin Belirlenmesi
TOPSIS yontemine gore satin alma miihendisi ile birlikte karar matrisi olusturulmustur. 1 ile

10 arasinda puanlandirma yapilmistir. Tablo4. de sunulmustur. Karar matrisindeki kriterlere

ait puanlarin kareleri toplaminin karekokii alinir ve her bir eleman ¢ikan sonuca boliinerek

matris normalize edilir.

Tablo 4. TOPSIS Karar Matrisi

Alternatif/Kriterler Fiyat[Kalite]Uzaklik[Teslimatlis Istegi
Tedarik¢i 1: ArdigCam |4 [6 1 8 5
Tedarik¢i 2: Efes Cam 3 |9 2 8 6
Tedarikci 3: Girsan Cam |3 |8 2 8 7
Tedarikei 4: Ugur Kristalinfs 5 4 8 5
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Kriter agirligit AHP yontemiyle elde edilen sonuglar ile normalize matris kullanilarak agirlikli

standart matris olusturulur. Her bir hiicrede: normalize deger * AHP kriter agirhg * 100

formiilasyonu kullanilmistir.sonuglar Tablo5 . de verilmistir.

Tablo 5. Agirlikli Standart Karar Matrisi

IAlternatif / Kriterler  |Fiyat Kalite Uzaklik Teslimat [s Istegi

T1 14,1398734  ]19,97754877 |0,536840928 |5,98687613  |4,475795258
Agirhikl
Standart Karart 10,60490505 [29,96632316 |1,073681856 [5,98687613  [5,370954309
Matrisi

T3 10,60490505 [26,6367317 |1,073681856 [5,98687613  [6,266113361

T4 17,67484175 [16,64795731 |2,147363712 |5,98687613  |4,475795258

Ayrim kriterlerine gére formiil yardimiyla ideal ¢oziime gore yakinlik hesaplanir. ideal

yakinliklar Tablo 6. da verilmistir.

Tablo 6. Tedarikgilerin ideale Yakinliklart

Ideal Coziime -

Gore Yakmhigin Tedarl%q;l -

Hesaplanmasi Alternatifleri

0,308872479 T1

0,649576759 T2

0,562990223 T3

0,350475116 T4

TOPSIS  yontemiyle tedarik¢i alternatifleri AHP  kriter agirhiklarn  kullanilarak

degerlendirilmistir. Sonugta tedarik¢i-2 (Efes Cam) 64 % ile ilk sirada yer almis, onu 56 % ile
tedarik¢i-3 (Glirsan Cam), 35 % ile tedarik¢i-4 (Ugur Kristalin) ve 30 % ile tedarikg¢i-1 (Ardig
Cam) takip etmektedir.
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3.3. Amac¢ Programlama Modeli

Cam tedarigi i¢in degerlendirilecek olan 4 adet tedarik¢i firmanin se¢imleri i¢in bir amag¢ programlama
modeli kurulmustur. Amag¢ programlama modeli Lindo 6.1. de ¢oziilmiistiir. Modelin Lindo ile
coziilmesiyle elde edilen sonug Tablo 7 de verilmistir.

Tablo 7. Lindo C6ziim Sonugclari

x11 =100 x12 =400 1. iirtin 1. tedarik¢iden 100 adet, 2. tedarik¢iden 400 adet alinmalidir.

x21 =200 x23 = 150 2. iiriin 1. tedarik¢iden 200 adet, 3. tedarik¢iden 150 adet alinmalidir.

x32 = 250 3. iirtintin 250 adedi de 2. Tedarik¢iden alinmalidir.

x41 = 25 x44 =75 4.irlinlin 1. tedarik¢iden 25 adet, 4. tedarik¢iden 75 adet alinmalidir.

4. TARTISMA SONUC VE DEGERLENDIiRME

Tedarik zinciri elemanlarindan olan tedarik¢i ve miisteri iliskileri yonetiminin 6nemi son
yillarda 6ne ¢ikan bir konu olmustur. Bu ¢alismada ise Elektronik {iriinler {ireten bir fabrikada
tedarik edilen 6zel bir cam tiirii i¢in tedarik¢i problemine yonelik tedarikei iliskileri ele
alimmistir. Tedarik¢i se¢im karar1 faaliyet gosteren her isletmenin basarisi i¢in biiyiikk 6nem
tagir. Tedarik¢i se¢cim kararinda yapilacak yanligliklar, isletmenin uzun donemde gosterecegi
performansa olumsuz etki yapacaktir. Bu sebeple uygun tedarikgilerin segilmesi, isletmelerin
basarisini olumlu yonde etkilemektedir.

Bu c¢alisma da firmanin cam tedarigi i¢in 4 alternatif tedarik¢isi degerlendirilmis.
Miihendisler ile belirlenen kriterler altinda AHP-TOPSIS entegrasyonu ile bir agirliklandirma
yapilmis Bu agirliklandirma, fiyat, kalite, teslimat tutarlililigi, is istegi, uzaklik ve firma
kisitlar1 ile kurulacak olan matematiksel modele kisit olarak eklenmistir. Modelin amag
fonksiyonunda asilmasi istenmeyen ve altinda kalinmasi istenmeyen kisitlarin sapma
degiskenleri (di', diY) minimize edilmis hangi tedarik¢iden ne miktarda satin alinmasi
gerektigi belirlenmistir.
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Milli Savunma Universitesi, Alparslan Savunma Bilimleri Enstitiisii, Harekat Arastirmasi Ana
Bilim Dali,

Gazi Universitesi, Fen Bilimleri Enstitiisii, Endiistri Miihendisligi Ana Bilim Dali
OZET

Ara¢ Rotalama Problemi, bir isletmenin farkli konumlarda yer alan n adet miisterisine hizmet
verebilmek i¢in, maliyeti en kiiclikleme amaci altinda uygun rotalarin belirlendigi problemdir.
Ara¢ Rotalama Problemi ilk defa 1959 yilinda Ramser ve Dantzig tarafindan ele alinmistir.
Ara¢ Rotalama Problemi NP-zor 6zellige sahip bir problemdir. Giiniimiizde, artan rekabet
kosullar1 altinda firmalarinda miisterilere daha etkin bir sekilde hizmet verebilmesi igin,
miisterilere taleplerinin hizli bir sekilde ulastirilmasi gerekmektedir. Bu yiizden miisterilere
gerekli hizmetin saglanabilmesi i¢in, uygun rotalarin belirlenmesi gerekmektedir. Son
yillarda, gerek miisteri taleplerinin hizli bir sekilde karsilanmasi, gerek tasima maliyetlerinin
ve araglarin yakit maliyetlerinin diisiiriilmesi i¢in firmalar, tagimalarin1 yapan araglarin uygun
rotalarinin belirlenmesi problemine 6nem vermektedir. Bu durumda, klasik ara¢ rotalama
problemine yeni kisitlarin eklenmesi geregi duyulmustur. Boylece yeni kisitlar ile farkli arag
rotalama problemleri ortaya ¢ikmistir. Arag Rotalama Problemi (ARP) hala gelistirilmeye
acik bir problemdir. Gergek hayat problemlerinde de arag¢ rotalama problemi siklikla
firmalarin karsisina ¢ikmaktadir. Son yillarda iirlinlerin geri doniistimii de dikkat ¢eken bir
konu haline gelmistir. Bu yilizden rotalama yapilan araglarla miisterilerin hem dagitim
talepleri hem de geri doniisiim gibi toplama talepleri karsilanmaktadir. Artan miisteri sayisi,
miisterilerin birbirinden uzak farkli lokasyonlarda bulunmasi gibi nedenlerden dolayi,
firmalar, miisterilerinin taleplerini hizli bir sekilde karsilayabilmek icin birden fazla depodan
hizmet vermektedir. Bu ylizden son yillarda, bu konulari iceren ARP modelleri literatiirde
yaygin bir sekilde ¢alisilmaktadir. Bu ¢alismada da Cok Depolu Es Zamanli Topla Dagit Arag
Rotalama Problemi (CD_ETD ARP) i¢in bir matematiksel programlama modeli onerisinde
bulunulmugtur. Ayrica Onerilen model giinliilk hayat problemlerinet uygulanarak modelin
etkinligi test edilmistir. Problem oOnce tek depolu olarak ¢oziiliip devaminda ¢ok depolu
durum i¢in model ¢oziilerek, depo sayisinin etkisi incelenmistir.

Anahtar Kelimeler: Arag rotalama problemi, ¢ok depolu arag rotalama problemi, es zamanli
topla dagit ara¢ rotalama problemi.
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ABSTRACT

Vehicle Routing Problem is the problem in which suitable routes are determined under the
purpose of minimizing the cost in order to serve n customers of different locations of an
enterprise. Vehicle Routing Problem was first studied by Ramser and Dantzig in 1959.
Vehicle Routing Problem is a problem with NP-hard feature. Nowadays, customers need to
reach their customers quickly in order to provide more efficient service to their customers
under increasing competition conditions. Therefore, in order to provide the necessary service
to the customers, appropriate routes need to be determined. In recent years, in order to meet
customer demands quickly, and to reduce transportation costs and fuel costs of vehicles, firms
attach importance to the problem of determining the appropriate routes of vehicles carrying
their vehicles. In this case, it is necessary to add new constraints to the classic vehicle routing
problem. In real life problems, vehicle routing problem is frequently encountered by
companies. In recent years, recycling of products has become a notable issue. Therefore, both
delivery demands and collection demands of customers are met with routed vehicles. Due to
the increasing number of customers and the presence of customers in different locations,
companies provide services from multiple warehouses in order to meet the demands of their
customers quickly. Therefore, VRP models containing these subjects have been widely
studied in the literatiire in recent years. In this study, a mathematical programming model is
proposed for the Multi-Depot Simultaneous Pickup and Delivery Vehicle Routing Problem
(MD_SPD_ARP). In addition, the proposed model was applied to daily life problems and the
effectiveness of the model was tested. First, the problem is solved as a single tank and then
the model for a multi-tank case is solved and the effect of the number of tanks is examined.
Keywords: Vehicle routing problem, multi-depot vehicle routing problem, simultaneous
pick-up and delivery vehicle routing problem.

1. GIRIS

Teknolojinin hizli bir sekilde gelismesi ve kiiresel pazarlarin genislemesi ile birlikte, firmalar
arasindaki rekabet giderek 6nem kazanan bir konu haline gelmektedir. Firmalarin pazarda
tutunup, giliclenebilmesi i¢in ulastirma, dagitim, lojistik gibi maliyetlerini en agagiya ¢ekmesi
gerekmektedir. Bu yiizden de firmalar, hizmet verecekleri miisteriler icin, dagitim aglarinda,
uygun rotalar1 olusturarak, s6z konusu maliyetleri en aza indirmeyi amaglamaktadir. ARP,
farkli konumlarda yer alan miisterilere, bir veya birden fazla depodan hizmet verebilmek i¢in,
ayn1 veya farkli ozellikteki, bir veya daha fazla aracin dagitim ve/veya toplama rotalarinin
belirlenmesi problemidir.

Glinlimiizde miisteri sayisinin artmasi, miisterilere daha hizli bir sekilde hizmet verilebilmesi,
miisteri memnuniyetinin saglanabilmesi gibi nedenlerden dolayi, firmalar miisterilerine tek
depo vyerine, birden fazla depodan hizmet vermeyi tercih etmektedir. Bu beklentilerin
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karsilanabilmesi i¢in de, birden fazla depodan araglarin hareket edip, rotasindaki miisterilere
hizmet verilen Cok Depolu Arag Rotalama Problemi (CDARP) ortaya ¢ikmustir.

Diinya iizerindeki kaynaklarin azalmasi, miisterilerin bilinglenmesi, {riinlerin  geri
dontistimlerinin 6nem kazanmasi gibi nedenlerden dolayi, miisterilerden isletmelere dogru
gergceklesen iirtin tasimacilidl, gilinlimiiz lojistik faaliyetlerinin 6nemli bir unsuru haline
gelmistir. Uriiniin tesislerden miisterilere dagitimi ile iiriinlerin miisterilerden toplanmasi
islemlerinin es zamanli olarak ayni aragla gerceklestirildigi problemler, literatiirde Es Zamanlh
Topla-Dagit Ara¢ Rotalama Problemi (ETD_ARP) olarak bilinmektedir. Saglik, gida,
otomotiv gibi farkl sektdrlerde ETD ARP’nin ¢esitli uygulamalar1 karsimiza ¢ikmaktadir.

Bu ¢alismada da, literatiirde son yillarda dikkat ¢eken konular arasinda yer alan CDARP ile
ETD_ARP’lerini birlestiren, CD_ETD_ARP ele alinmistir. Calismada CD_ETD_ARP ig¢in bir
matematiksel model Onerilmistir. Literatiirde yer alan test problemleri kullanilarak, ilk olarak
tek depolu sistemlerde miisteri sayisinin degistirilmesi incelenmis olup, sonraki agsamada ise
depo sayist degistirildiginde, ¢oziim ile ¢ozlim siiresinin nasil etkilendigi ile alakali analiz
yapilmistir. Matematiksel modelin etkinliginin test edilebilmesi i¢in, matematiksel model
literatiirde yer alan farkli boyuttaki test problemleri kullanilarak GAMS 24.1.3 programinda

¢OzUlmistiir.
2. ETD_ARP VE CDARP iCIN LITERATUR TARAMASI

Literatiir incelendiginde, ETD_ARP’nin ilk kez Min tarafindan 1989 yilinda incelendigi
goriilmektedir [1]. Daha sonra 1992 yilinda Halse bu problemi incelemis, ¢oziimii i¢in iki
asamali sezgisel bir algoritma gelistirmistir [2]. Salhi ve Nagy ise ETD _ARP’yi ve
CD ETD ARP’yi ele almistir [3]. Dethloff 2001 yilindaki c¢alismasinda, gergek hayat
problemlerini ele alan ETD ARP’yi incelemistir [4]. Tang ve Galveo Klasik ARP’nin
¢coziimi i¢in gelistirilen algoritmalart ETD ARP’ne uyarlamislardir [5]. Crispim ve Brandoa
ile Chen ve Wu da ETD_ARP’nin ¢oziimii i¢in algoritmalar 6nermislerdir [6,7]. Montane ve
Galveo, ETD_ARP i¢in karma tam sayil1 bir matematiksel model gelistirmigler ve modelin
¢ozlimi i¢in Tabu Aramaya dayanan bir sezgisel gelistirmislerdir [8]. Wassan ve arkadaslari,
problemin ¢6zlimii i¢in, reaktif bir Tabu Arama algoritmasi, Zachariadis ve arkadaslarn ise,
Tabu Arama ile Yerel Aramay1 birlestiren karma bir sezgisel gelistirmislerdir[9,10]. Ai ve
Kachitvichyanukul ETD ARP’nin ¢6ziimii i¢cin Kus Siirlisii Eniyileme Algoritmasini; Gajpal
ve Abad ise, Karinca Kolonisi Eniyileme Algoritmasini kullanmiglardir [11,12]. Subramanian
ve arkadaslari, ETD ARP’nin ¢oziimii igin Iteratif Yerel Aramaya dayanan bir sezgisel
algoritma Onermislerdir [13]. Mingyang ve Erbao ile Wang ve Chen Zaman Pencereli
ETD_ARP (ZP_ETD_ ARP) i¢in karigik tam sayil1 bir matematiksel modeller gelistirmislerdir
[14,15]. Subramanian ve arkadaslari, ETD ARP’nin ¢6ziimii i¢in Dal Kesme Algortimasini,
Zachariadis ve Kiranoudis ise Yerel Aramaya dayanan bir metasezgisel yoOntem
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kullanmiglardir [16,17]. Zhang ve arkadagslari, rassal seyahat zamanli ETD ARP konusunda
caligmislardir [18]. Goksal ve arkadaslari, ETD ARP’nin ¢6ziimii i¢in Kus Siiriisii Eniyileme
olarak, ilaclarin ve medikal cihazlarin eczanelerden ya da hastanelerden alinarak, hastalarin
evlerine dagitimi ile hastanelerden alinan numunelerin, kullanilmayan ilaglarin ve cihazlarin
hastlarin evinden toplanmasini igeren problemi, ZP ETD ARP olarak degerlendirmisler ve
bir matematiksel model gelistirmislerdir [20]. Avci ve Topaloglu, ETD ARP ile karisik
ETD ARP’nin ¢oziimii i¢in tavlama benzetimi ve degisken komsu arama yaklasimlarinm
iceren uyumlu Yerel Arama Algoritmasini gelistirmiglerdir [21]. Wang ve arkadaslari,
ZP ETD_ARP i¢in ara¢ ve seyahat maliyetlerini minimize edecek bir matematiksel model
gelistirmislerdir [22].

Li ve arkadaslari, CD _ETD ARP icin bir matematiksel model gelistirmisler ve modeli
gelistirdikleri yerel arama temelli bir sezgisel algoritma ile ¢ozmiislerdir [23]. Gschwind,
ZP ETD ARP i¢in seyahat siiresi kisitlarin1 iceren bir problem iizerinde calismistir [24].
Kalayc1 ve Kaya ETD ARP’ni hizli bir sekilde ¢ozebilmek i¢in Karinca Kolonisi Sistemi ve
Degisken Komsu Inis algoritmasmi birlikte kullanan hibrit bir sezgisel algoritma
gelistirmislerdir [25]. lassinovskaia ve arkadaslari, kapali dongii tedarik zincirinde deponun
konumuna sahip bir dizi partner kiimesini ele alan ZP_ETD ARP’ni ¢alismiglardir [26].
Kartal ve arkadaslari yaptiklar1 g¢alismada, tek tahsis p-merkez medyan konumu ile
ETD _ARP’ni ele almislardir [27]. Samani ve Motlagh yaptiklar1 ¢calismada, iki kademeli Es
Zamanl Topla Dagit Konum Rotalama Problemi i¢in karisik tam sayili dogrusal programlama
modeli gelistirmislerdir [28]. Belgin ve arkadaslar, ki Asamali ETD ARP’ni ele almuslardur.
Li ve arkadaslari, Cok Amaglhi ZP_ ETD ARP’ni Ayrismaya Dayali Kimyasal Reaksiyon
Optimizasyonu yontemini kullanarak ¢ézmiislerdir [29]. Karimi gelistirdigi modelde dnceden
tanimlanmig seyahat siiresine, merkez kapasitesine, ara¢ kapasitesine ve es zamanli toplama
dagitmanin oldugu konum ve arag rotalama probleminde maliyeti en aza indirmistir [30].
Majidi ve arkadaslari, yakit tiiketimini ve karbon emisyonunu en kiiciikleyecek Es Zamanli
Topla Dagit Kirlilik Rotalama Problemini incelemislerdir [31]. Nadizadeh ve Nasab,

kapasitelendirilmis es zamanli1 topla-dagit konum rotalama problemini incelemislerdir[32].

Jin ve arkadaslari, CDARP i¢in 0-1 tam sayili matematiksel model gelistirmislerdir [33].
Tsirampas ve arkadaslar1, belirli bir tasima kapasitesi olan araglarda Cok Uriinli CDARP
iizerinde calismiglardir [34]. Ray ve arkadaslari, se¢ilmis depolar varsayimiyla, cok depolu
lojistik problemini ¢ozebilmek igin yeni bir tam sayili dogrusal programlama modeli
onermislerdir [35]. Salhi ve arkadaslari, toplam depo sayist ve her depodaki ara¢ sayisinin
sinirlt oldugu ve onceden belirlenmemis oldugu varsayimiyla, Heterojen Filolu CDARP’ni
calismislardir [36]. Liu ve arkadaslari, heterojen filo ile dagitimli CDARP konusunu
incelemiglerdir[37]. Gulczynsky ve arkadaglari, tam sayili programlama modeline dayali
sezgisel ile, CDARP ile Boliinmiis Dagitimli CDARP’ni ¢ozebilmislerdir [38]. Lalla Ruiz ve
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arkadagslari, literatlirde yer alan yontemlere bazi yeni kisitlamalar ekleyerek CDARP i¢in yeni
bir formiilasyon gelistirmislerdir [39]. Rahimi-Vahed ve arkadaglari, CDARP, Periyodik
ARP, Cok Depolu Periyodik ARP uygun ara¢ sayisin1 bulacak bir model énermislerdir [40].
Kunnapapdeelert ve arkadaslari, CDARP’yi, ¢oklu toplama ve teslimat talepleriyle beraber
¢ozmek igin iki farkli Evrim Algoritmasi 6nermislerdir [41]. Bae ve Moon, lojistik ve tedarik
zinciri yonetiminde, elektronik cihazlarin teslimi ve montaj1 i¢in kullanilan servis araglarinin
incelenmesi konusunda Zaman Pencereli CDARP modelini gelistirmislerdir [42]. Mancini
2016 yilinda yaptig1 calismada, gercek hayat problemlerine dayanan, Cok Depolu Cok
Periyodlu Heterojen Filolu Ara¢ Rotalama Prblemini ele almistir [43]. Oliveira ve arkadaslari,
yaptiklar1 ¢alismada, CDARP’de toplam rota maliyetini en aza indirmek igin Isbirlik¢i Ortak
Evrimsel Algoritmay1 gelistirmislerdir [44]. Rabbani1 ve arkadaglar1 yaptiklar1 caligmada,
tamir ve toplama araglarmin yer aldigi Zaman Pencereli CDARP’ni ele almiglardir [45].
Cantu-Funes ve arkadaslari, Teslim Tarihlerinin oldugu ve Zaman Pencereli Periyodik Cok

Depolu Arag¢ Rotalama Problemi i¢cin matematiksel model gelistirmislerdir [46].

Soto ve arkadaglar1 yaptiklar1 ¢alismada, araglarin farkli depolardan harekete basladigi,
miisterileri ziyaret ettigi, lirtinlerin teslim edildigi ve rotanin sonunda aracin depoya donmek
zorunda olmadigi, Cok Depolu Acgik Ara¢ Rotalama Problemini ele almislardir [47]. Du ve
arkadaslari, tehlikeli maddelerin tasindigit CDARP’ye odaklanmislardir [48]. Nadizadeh 2017
yilinda yaptig1 calismada Bulanmik CD ETD ARP’ni incelemistir [49]. Bi ve arkadagslari,
teslimat servis zamanlarmi dikkate alan, CDARP’nin ¢oziimii i¢in Hibrit Cok Amach
Evrimsel Algoritmay1 gelistirmislerdir [50]. Jabir ve arkadaslar1 yaptiklar1 calismada Cok
Depolu Yesil Arag Rotalama Probleminin Analizi ve modellenmesi ile ilgilenmislerdir [51].
Bezarra ve arkadaglari, CDARP’nde tiim miisterilere servis verecek, depo basina arag sayisi
ve arac kapasitesi gibi degiskenleri icerecek ve tasima maliyetlerini enkiiciikleyecek arag
rotalarim1 olusturmuslardir [52]. Alinaghian ve Shokoihi yaptiklar1 ¢alismada Cok bolmeli
CDAREP i¢in matematiksel programlama modeli gelistirmislerdir [53]. Bolanos ve arkadaslari,
bir dizi miisterinin taleplerini yerine getirmek, miisterilere ve her bir depoya atanacak araglari
belirlemek ve glizergahlar1 olusturmak i¢in, Cok Depolu Heterojen Filolu Ara¢ Rotalama
Problemini ¢alismiglardir [54]. Li ve arkadaslar1 yaptiklar1 caligmada yakit tiikketimini dikkate
alan CDARP’ne odaklanmislardir [55]. Zhou ve arkadaslari, son mil dagitiminda ortaya ¢ikan
teslimat secgeneklerini igeren Cok Depolu iki Asamali Ara¢ Rotalama Problemini
caligmiglardir [56]. Lahyani ve arkadaslari, filo biiylikliigilinii dikkate alan Cok Depolu Karisik
Arag¢ Rotalama Problemini modellemis ve ¢ézmiislerdir [57].

3. ARASTIRMA VE BULGULAR
Arag rotalama problemi ile ilgili yapilan literatiir arastirmasinda, farkli kisitlar altinda

ARP’nin bir¢ok c¢esidinin incelendigi tespit edilmistir. Bu calismada da giinliik hayatta
siklikla karsimiza ¢ikan CD _ETD_ARP ele alimmistir. Ilk asamada CD ETD ARP igin bir
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matematiksel model Onerilmis, daha sonra da literatiirde yer alan ornek problemler
kullanilarak oOnerilen modelin etkinligi test edilmistir. Depo sayisinin ve miisteri sayisinin
degistirilmesinin model lizerindeki etkileri analiz edilmeye calisilmistir. Literatiirde yapilan
caligmalar incelendiginde, ARP cesitlerinin NP-hard 6zellikte oldugu goriilmektedir. Yapilan
caligmalarda ayr1 ayr1 hem CDARP hem de ETD ARP’leri Np-hard ozellikte olduklari
belirtilmistir. Bu ¢alismada da, CD ETD ARP’de orta ve biiyiikk boyuttaki problemlerin
¢Oziim siirelerine bakilarak gelistirilen modelin de NP-hard 6zellikte olup olmadiginin analizi
yapilmistir.

3.1.Cok Depolu Es Zmanh Topla Dagit Ara¢c Rotalama Problemi icin Gelistirilen
Matematiksel Model

Arag rotalama problemi, depo kapasiteleri ve miisteri talepleri kisitlamalar1 altindaki araglar
icin en uygun rotalar elde etmeyi amaglamaktadir. Ge¢gmis calismalara bakildiginda, CDARP
ve ETD_ARP’nin bir¢ok arastirmaci tarafindan incelendigi goriilmiistiir. Bu ¢alismada da bu
iki problemin birlesimi olan CD_ETD_ARP ele alinmistir. Asagida verilen varsayimlar
kullanilarak CD_ETD_ARP i¢in bir matematiksel programlama modeli gelistirilmistir:

1. Rotalamada hizmet veren araglarin kapasiteleri esittir.

2. Tiim araglarin baslangi¢ noktalart depolardir ve araglar rotalarin1 tamamladiktan sonra
ayni depoya geri donerler.
Araclarin bir depodan baska bir depoya hareketlerine izin verilmemektedir.
Problemde araglar tek gesit iirlinlin dagitimin1 yapmaktadir.

Her depoda yer alan arag sayis1 dnceden tanimlanmustir.

2SI

Dolasimda olan aracglarin iizerindeki toplanan ve dagitilacak yiik miktari toplami arag
kapasitesini gegmemektedir.

~

Depolara atanan miisterilerin beklenen toplam talebi depo kapasstesini asamaz.
8. Her arag bir depoya tahsis edilmektedir.

3.2.Gelistirilen Matematiksel Modelin Test Edilmesi

Bu calismada, CD _ETD_ARP i¢in bir matematiksel programlama modeli gelistirilmis ve
gelistirilen modelin etkinligi literatiirde yer alan ornek problemlerden yararlanilarak test
edilmistir. Modelin test edilmesi i¢in Christofides tarafindan gelistirilen test problemleri
kullanilmistir. Ornek problemler igin, CD_ETD ARP igin gelistirilen matematiksel model
GAMS 24.1.3 programina kodlanmis ve matematiksel model ¢oziiciisii olarak CPLEX 10.2

kullanilmustir.

Ilk olarak, tek depolu sistemler icin miisteri sayis1 degistirilerek, miisteri sayisinin
degistirilmesinin model {izerindeki etkisi incelenmeye calisilmistir. Miisteri sayisinin

artmasinin, ¢oziim siliresinin artmasinda etkili oldugu, miisteri sayis1 arttikca ¢6zlim siiresinin
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de uzadig tespit edilmistir. Daha sonra matematiksel model, depo sayis1 2’ye ¢ikartilarak ve
miisteri sayilar1 degistirilerek test edilmistir. Farkli miisteri sayilari i¢in matematiksel modelin
GAMS 24.1.3 programindaki ¢oziim siireleri kaydedilmistir. Matematiksel model 10, 20, 30
ve 40 miisterinin yer aldigi 1 ve 2 depolu sistemler i¢in ¢oziilmiistiir. Depo sayis1 ve miisteri
sayist ile modelin amag¢ fonksiyonunun ve modelin ¢6ziim siiresinin nasil etkilendiginin
incelenebilmesi i¢in Tablo 1 olusturulmustur. Yapilan analizller sonucu elde edilen sonuglar
Tablo 1’de karsilastirilmistir.

Tablo 1. GAMS Programinda Elede Edilen Sonuglarin Karsilagtirilmasi

Miisteri Sayisi Depo Sayisi Amag¢ Fonksiyonu | Coziim Siiresi (Sn)
Degeri

10 1 280 8

10 2 277 133

20 1 422 288

20 2 457 151

30 1 468 427

30 2 427 1529

40 1 497 7200

40 2 425 9600

Beklenildigi gibi depo sayist degistirildiginde ¢oziim siiresinde genelde artis olmaktadir. Depo
sayisinin artmasit problemin karmasikligini artirmakta, bu durum da ¢6zliim siiresi iizerinde
etkili olmakatadir. Ayrica miisteri sayis1 da problemin karmasikligini artirdigindan, miisteri
sayisi arttikga problemin ¢dziim siiresi de uzamaktadir. Ornegin 40 miisterinin yer aldig
problemde, belirlenen ¢6ziim siiresi igerisinde probleme uygun ¢6ziim bulunamamaistir. Model
caligtirllirken ilk once 7200 siire kisitlamast yapilmig, modelin bu siire igerisinde
coziilemedigi tespit edildiginden, siire kisit1 9600 saniye olarak degistirilmistir. Ancak 2
depolu 40 miisterili 6rnege 9600 saniye igerisinde de uygun ¢oziim bulunamamistir. Bu
ylizden orta ve biiylik boyuttaki problemlerin makul siirede ¢oziilemeyecegi agiktir. Bundan
dolay1 sonraki asamalarda orta ve biiyiik boyutluktaki problemleri ¢ozebilmek icin sezgisel

¢oziim yontemlerinin kullanilmasi diisiiniilmektedir.
4. SONUC

Arac Rotalama Problemi 1950’lerden beri literatiirde yer alan ve farkli kisitlar altinda farkl
tirlerinin gelistirilmesinin miimkiin oldugu bir alandir. Firmalar, tedarik zinciri yonetiminde
strekli olarak ileri ve tersine lojistik faaliyetleri yliriitmektedirler. Firmalarin, piyasada
tutunabilmesi i¢in, amaglar1 dogrultusunda, ileri ve tersine lojistik faaliyetlerini en 1yi sekilde
yonetmesi gerekmektedir. Benzer sekilde, piyasada yer alan diger firmalar ile rekabet
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edebilmek icin de miisteri memnuniyetinin en {ist seviyede tutulmasi gerekmektedir. Bu
durumun saglanabilmesi i¢in de, miisteri tarafindan gerceklestirilen talebin en kisa siirede
karsilanabilmesi gerekmektedir. Bu yiizden de firmalar, son yillarda, uygun lokasyonlari
belirleyerek, birden ¢ok noktaya depolar kurarak, miisterilerine en hizli sekilde hizmet
vermeyi amaglamaktadir. Son yillarda da bu kisitlar1 igeren ARP’leri arastirmacilarin
dikkatini ¢eken bir konu haline gelmektedir.

Bu calismada, CDARP ve ETD ARP’lerini birlestiren CD ETD ARP incelenmis olup,
incelenen problem icin bir matematiksel model onerilmistir. Model ilk olarak tek depolu
sistemler i¢in test edilmis, miisteri sayisindaki degisimin modelin ¢oziim siiresi tizerindeki
etkisi incelenmistir. Sonraki asamada ise depo sayisi 2’ye cikarilmig ve miisteri sayisi
degistirildiginde modelin ¢oziim siiresinin nasil etkilendigi hakkinda analiz yapilmistir.

Yapilan hesaplamalar sonucunda, miisteri sayisi1 arttitkga modelin ¢dziim siiresinin arttigi
tespit edilmistir. Kiiciik ve orta biiyiikliikteki problemlerde bile makul siirede ¢6ziim
bulunamadigi goriilmektedir. Bu durum da biiyiik problemler i¢in de makul siirede ¢oziim
bulunamayacagini gostermektedir. Bu yiizden bundan sonraki asamada CD ETD ARP i¢in
gelistirililen matematiksel modelde orta ve biiyilkk boyuttaki problemlerin ¢oziimii igin
sezgisel yontemlerden faydalanilarak bir algoritma gelistirilmesi diisiiniilmektedir.
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WHAT IS WRONG WITH CANTOR’S DIAGONAL ARGUMENT?
Erdin¢ Sayan

Cantor has supposedly proved that the cardinality of the set of real numbers is greater
than the cardinality of the set of natural numbers. According to a popular reconstruction of his
proof, his diagonal argument, we randomly tabulate the real numbers in the interval [0, 1).
Cantor assumes for reductio purposes that this table is “complete,” that is, it lists every real
number in the interval [0, 1). Since it is a list, its items are accepted to be enumerable by
natural numbers. Suppose the digits on the diagonal of the list give us this infinitely long

number d:
d=0.11100100110 ...
We then construct a number i by inverting d:

1=0.00011011001 ...

Cantor asserts that i is a real number in [0, 1) but it is not in the list, because i differs from
every number in the list, even though we had assumed that the list was complete. It follows,
according to Cantor, that there can be no one-to-one correspondence between the set of

natural numbers and the set of real numbers in [0, 1).

But there is a problem with Cantor’s argument. If we assume (for reductio) that the
table of reals in [0, 1) is complete, every number in that interval and its inverse has to be in
the table. This entails that not only d but also i has to be in the table, since they are both real
numbers in [0, 1). | show, however, that i’s presence in the table results in the n-th digit of the
diagonal to overlap with the n-th digit of the diagonal’s inverse i, and as a consequence this
digit can be neither 1 nor 0. So when i is in the table, i turns out to have a paradoxical digit,
i.e. a digit that can be neither 1 nor 0. This refutes Cantor’s claim that he can invert the
diagonal of any list of numbers—even the presumed complete list of reals in [0, 1)—which is

one of the pillars of his diagonal argument.

(For my full argument see: https://hesperusisbosphorus.wordpress.com/2016/07/31/what-is-

wrong-with-cantors-diagonal-argument/)
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THE PROBLEM OF THE DOMAIN OF NEWTON’S SECOND LAW
Erdin¢ Sayan

Newton’s second law of motion has two parts: one is about the quantity of motion and

the other is about the direction of motion. According to one translation, the second law states:

The change of motion is proportional to the motive force impressed; and is made in

the direction of the right [straight] line in which that force is impressed.

But what kind of objects is this law talking about the motions of, that is, what is the domain of
the law? Modern textbooks on Newtonian mechanics generally take the domain of Newton’s

law to be point-masses or point-objects.

However, if we suppose Newton’s second law to be about point-objects, then the
second part of the law, viz. the part about the direction of motion, presents a problem.
Consider a circular homogeneous object, say an ice-hockey puck, standing still on a
frictionless horizontal surface. Suppose a force F is applied to the puck. Let us say that F acts

on the puck for a very short period of time, as in a sharp blow.

(a) (b)

Figure 1

In Figure 1(a) the puck’s center of mass C is collinear with the direction of F, while in Figure
1(b) it is not, as there is a disalignment d between C and the direction of F. The disalignment
causes the direction of C’s motion (shown with a dashed arrow) to be different from the

direction of F.

Here is a puzzle. Imagine that our puck has shrunk in size without losing any of its
mass until it became a point-object. This means that the radius of the puck has vanished, and

so has the possibility of any nonzero disalignment, as shown in Figure 2:
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Figure 2

So when a force is applied to such a point-object, what will be the direction of motion? Will
the direction be as in Figure 1(a) or as in Figure 1(b)? It seems that we cannot specify the
direction in the case of a point-object. In other words, the direction of motion of a point-object
under a force will be indeterminate or undefined, contrary to the standard reading of the

second part of Newton’s second law.

July 12-14, 2019 Kiev-UKRAINE Page 41



MAS INTERNATIONAL CONFERENCE
ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-VI

ASETOMINOFEN iLE SICANLARDA OLUSTURULAN AKUT KARACIiGER
HASARINA UMBLIKAL KORDDAN ELDE EDILEN MEZENKIMAL KOK HUCRE
VE ERITROPOIETININ ETKISI

Riimeysa GOC', Arzu YAY?, Esra BALCIOGLU", Didem BARLAK KETI?, Giilay

SEZER?®, Birkan YAKAN*
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OZET

Asetaminofen kaynakli karaciger hasari, gelismis diinyada hepatik hasarin neden oldugu sik
goriilen bir etiyolojik faktor olarak kabul edilmektedir. Tedavi segenekleri kisitli oldugu ve
sonuglarin kesin olmadigi i¢in yeni yontemler bulmaya ¢alisgmak kagmilmaz olup deneysel
seviyede yeni stratejiler arastirilmaktadir. Bu amacla asetaminofen uygulanan siganlarda
olusturulan akut karaciger hasarina karsi umblikal korddan elde edilen MKH’larin ve
EPO’nun koruyuculuk iizerindeki sinerjik etkilerinin olup olmadigini histopatolojik ve
biyokimyasal yontemler ile ortaya koyulmasi diisiiniildii. Toplam 90 adet Wistar albino tiirii
eriskin disi sican rastgele 9 gruba ayrildi. Asetaminofen uygulamasindan 2 saat sonra
umblikal kord kaynakli mezenkimal kok hiicre ve eritropoietin uygulamasi yapildi.
Asetaminofen uygulamasindan 24 saat sonra akut karaciger hasarinin olustugunu
gozlemlemek igin 2,4,6 ve 8 gruptaki sicanlar 24 saat sonra, mezenkimal kok hiicre yeni kok
hiicrelere doniislip donlismedigini belirlemek i¢in 3,5,7 ve 9 gruplardaki sicanlar 7. giinde
sakrifiye edildi. Biyokimyasal (ALT, AST, MDA, Amonyak) ve histopatolojik
(hematoksilen&eozin, CD133, PCNA, CK18 ve kaspaz 3) degerlendirmelerin yapilabilmesi
icin kan ve karaciger numuneleri alindi. Histopatolojik parametrelerde, immunohistokimya,
biyokimyasal serum ALT, AST ve amonyak calismast ve dokudan ELISA calismalari
sonrasinda kontrol grubuyla sadece asetaminofen verilen A 1g ve A 7g gruplart arasinda
anlamli farkliliklar vardi. Bakilan biitiin markerlar degerlendirildiginde A+E 1g, A+E 7g,
A+M 1g ve A+M 7g gruplarinin sonuglart birbirine yakin ve istatistiksel anlamli iligki
saptanmadi. hUC-MKH ve eritropoietin birlikte verilen A+M+E 1g ve A +M+E 7g gruplari
ile karsilagtirildiginda ise etkileri daha fazlaydi ve istatistiksel olarak anlamliydi. Elde edilen
veriler istatistiksel olarak degerlendirildikten sonra akut tedavide epo’nun etkin oldugu ama
uzun vadede mezenkimal kok hiicre verilen grubun daha iyi sonuglar verdigi dikkate
alindiginda hem mezenkimal kok hiicre hem EPO vermenin en saglikli tedavi edici yontem
oldugu ve birbirlerini olumlu yonde etkileyerek sinerjik etkilerinin oldugu kanitlanmistir.

Anahtar Kelimeler: Akut Karaciger Hasari, Asetaminofen, Eritropoietin, Mezenkimal Kok
Hiicre
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ABSTRACT

Acetaminophen induced liver injury is acknowledged to be a common etiologic factor caused
by hepatic damage in the developed world. As treatment options are limited and the results
are uncertain, it is inevitable to try to find new methods and to investigate new strategies at
the experimental level. For this purpose, we aimed to determine whether there is synergistic
effects of MSCs obtained from umbilical cord and EPO on preservation against acute liver
damage in rats treated with acetaminophen by histopathological and biochemical methods.

A total of 90 adult female Wistar albino rats were randomly divided into 9 groups. MSC and
erythropoietin were induced by umbilical cord 2 hours after acetaminophen administration.
To observe acute liver damage 24 hours after acetaminophen administration the rats in group
2,4,6 and 8 were sacrificed after 24 hours. Following that the rats in group 3,5,7 and 9 were
sacrificed on the 7th day so as to determine whether the mesenchymal stem cells had turn into
new stem cells. Blood and liver samples were taken for biochemical
(ALT,AST,MDA,ammonia) and histopathological (hematoxylin&eosin,CK-18,PCNA,CD133
and caspase3) evaluations. There were significant differences in histopathological parameters,
the control group on which immunohistochemical, biochemical serum ALT,AST ammonia
studies and tissue ELISA studies were conducted and two others group which were
respectively sacrificed on the first day and the seventh day. When all markers were evaluated,
the results of A+E 1g, A+E 7g, A+M 1g and A+M 7g groups were similar and no statistically
significant relationship was found. The effects of hUC-MSC and erythropoietin in
combination with A+M+E 1g and A+M+E 7g were higher and statistically significant. When
the data obtained were evaluated statistically, when it was considered that EPO was effective
in acute treatment but the MSC group had better results in the long term, it was proved that
both MSC and EPO were the healthiest therapeutic methods and had synergistic effects by
positively affecting each other.

Keywords: Acute Liver Injury, Acetaminophen, Eritropoetin, Mesenchymal Stem Cell

1.GIRIS

Karaciger; viicut i¢in onemli bir organ olup diyetle alinan karbohidratlarin, lipidlerin,
aminoasitlerin ve vitaminlerin islenmesini, splanknik kandan sistemik dolagima giren
toksinlerin ve mikroplarin temizlenmesini, zararl ksenobiyotiklerin (yabanci maddelerin) ve
endojen atiklarin detoksifikasyonunu yapip safra ile atilmasini, plazma protelerinin sentezini
saglayarak viicudun metabolik homeostazinda rol oynar (1). Karaciger hasar1 durumlarindan
ozellikle de akut karaciger yetmezligi (AKY), hayati tehdit edici bir durumdur. Koagiilopati,
beyin &demi ve birgok durumda coklu organ yetmezligine neden olabilir. Ilaglar, viral
enfeksiyonlar, alkol, metabolik, otoimmiin veya genetik bozukluklar gibi cesitli etiyolojiler
karaciger yetmezligine yol acan akut hepatik disfonksiyona sebep olabilir. Gelismis tilkelerde
AKY'nin ana nedenlerinden biri, ilaglara bagli olusan toksisite olup en sik nedeni ise
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asetaminofen zehirlenmesidir (2). Asetaminofen, tiim diinyada oral yoldan en yaygin
kullanilan antipiretik ve analjezik ilagtir. Terapdtik dozlarda giivenilir olmasma ragmen,
yiilksek doz kullannmi AKY’ne yol ag¢maktadir ve bununla birlikte asetaminofen
zehirlenmesinin mortalitesi yiiksektir (3). Bu toksisitenin patogenezinde oksidatif stres,
protein arilasyonu, kalsiyum dengesizligi, inflamasyonun baglamasina onciililk eden birgok
sinyal ve hiicre 6liim yollaklarinin aktivasyonu sayilmistir (4). Oksidatif stres, asetaminofen
doz asimindan 1.5 ile 2 saat sonra glutatyonun (GSH) akut tiikenmesinin ve hepatik sitokrom
P450 tarafindan tretilen toksik metabolit olan N-asetil-p-benzokinin imin (NAPQI)’ nin
ortaya ¢ikmasinin sonucudur (5-8). Asetaminofen metabolik artiklart DNA pargalanmasi ve
mitokondriyal membran proteinlerindeki degisiklikler yoluyla hiicresel yapilarin zorlanmasina
yol acar. Sonug¢ olarak hiicresel 6lim nekroz ya da apoptoz ile sonuglanir (5,9-11).
Asetaminofen ile indiiklenen akut karaciger hasarina sahip bir¢ok hastada farmakolojik tedavi
basarisiz olmakta ve hastalarin ortotopik karaciger transplantasyonu (OKT) gerekmektedir
(2). Fakat OKT i¢in organ dondriindeki yetersizlik alternatif tedavi segeneklerine ihtiyag
dogurmaktadir. Son zamanlarda, mezensimal kok hiicrelerin (MKH) nakli, farkli deneysel
karaciger yaralanmalarinda terapotik bir arag olarak tanimlanmistir (12,13). MKH tabanlh
tedavi, farkli doku tipleri (14) ve organlara doniisebilme kabiliyeti nedeniyle arastirilmistir.
Sonu¢ olarak MKH’nin rejenerasyonu uyardigi ve hasar gormiis doku/organlart onardigi
gortilmistiir (15). Bu ¢alismada kullanilan eritropoietin (Epo) ise; eritropoezi diizenlemek ve
ayn1 zamanda reseptoriine (EpoR) baglanarak hiicre gociinii indiikleyen giiclii bir kemotaktik
ajan oldugu bilinen bir glikoprotein hormondur (16). Yapilan g¢alismalarda rthEPO’nun
anjiogenez {lizerindeki arttirict  ozelligi, anti-inflamatuar etkisi ve iskemi-reperfiizyon
hasarindaki doku koruyuculugu sayesinde apoptozisi 6nledigi gosterilmistir (17-19). Epo'nun,
kalp ve bobrek (20) gibi akut yaralanan organlarin ortamina, kemik iligi kaynakli MKH’lerin
yonlii go¢iinii uyardigr bildirilmistir (21). Mevcut calismada asetaminofen uygulanan
siganlarda olusturulan akut karaciger hasarina karst umblikal korddan elde edilen MKH’larin
ve EPO’nun koruyuculuk tizerindeki sinerjik etkilerinin olup olmadigini histopatolojik ve
biyokimyasal yontemler ile ortaya koymak amaglanmistir.

2. MATERYAL VE YONTEM

2.1. Umblikal korddan mezenkimal kok hiicre izolasyonu

Iki adet 10 cm uzunlugunda gobek kordonlar1 (umblikal kordlar) steril HBSS (Hanks
Balanced Salt Solution) soliisyonu i¢ine alinarak gdébek kordonlarindan, warton jolesi
izolasyonu, hiicre kiiltiirii sartlarinda MKH’lerin ¢ogalmasi, karakterizasyonlar1 ve isaretleme
islemleri yapilmistir.

2.2. Hiicrelerin karakterizasyonlarinmin yiizey belirtecleri ile yapilmasi

2.3. Umblikal korddan MKH eldesi

July 12-14, 2019 Kiev-UKRAINE Page 44



MAS INTERNATIONAL CONFERENCE
ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-VI

Umblikal kord’da izole edilen MKH primer Kkiiltliiriin yaklagik 10. giiniinden itibaren
hiicrelerin ¢ogalmaya bagladigi goriilmustiir. Kiiltiir kabina tutunmus olan hiicreler Sekil 1°de
gosterilmistir.

A B

100 ym oopm,

Sekil 1. MKH'lerin 10. giin ve 21. giin invert mikroskop goriintiileri

A- Primer kiiltiirtin 10. gliniinde kiiltiir kabina tutunarak ¢ogalan hiicrelerin invert mikroskop
goriintiisli, 10x. B- 3. pasajdaki MKH’lerin invert mikroskop goriintiisi, 10x.

2.4. Hiicrelerin karakterizasyonlarinda yiizey belirteclerinin analizi

3. pasajdaki hiicrelerin akim sitometri sonuglarina gore pozitif yiizey belirteclerinden CD105°1
% 89.4, CD 73’1 % 99.5 ve CD 90’1 % 99.9 oraninda tasidiklar1 goriilmiistiir. Negatif belirteg
olan HLA-DR’yi % 0.9 ve CD19’u % 0.5 oraninda tasidiklar1 goriilmiistiir (Sekil 2). Izole
edilen hiicrelerin MKH’lerde bulunmasi gereken pozitif belirtegleri oldukca yiiksek oranda
tagidiklari, negatif belirtegleri ise tasimadiklar1 goriilmiistiir.
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Sekil 2. MKH'lerin akim sitometri histogram grafikleri MKH’lerin akim sitometri cihazinda
pozitif (CD 73, CD 90, CD 105) ve negatif yiizey belirteglerine (CD19 ve HLA-DR) ait histogram
grafikleri.

2.4.1. Adipojenik ve osteojenik doniisiim yetenekleri

Ugiincii pasajdaki hiicrelere 21 giin boyunca uygulanan farklilasma besiyerleri ile hiicrelerde
adipojenik ve osteojenik doniisiimiin gergeklestigi, uygulama yapilmayan kontrol grubunda
degisimin olmadig1 gosterilmistir. Adipojenik doniisiim hiicrelerde Oil red O boyama ile
sitoplazmadaki yag damlaciklarmin kirmizi renge boyanmasi ile gosterilmistir. Osteojenik

doniisimde ise Alizarin red boyama ile invert mikroskopta kalsiyum depositlerinin kirmizi
renk almalari ile belirlenmistir (Sekil 3).
A B C D

Sekil 3. MKH'lerin 21. giin farklilasmalarinin mikroskobik goriintiileri,10x

MKH’lere 21 giin boyunca farklilagma besiyerleri uygulanarak adipojenik (A-Kontrol, B-
Adipojenik doniisim 20x) ve osteojenik (C-Kontrol, D- Osteojenik doniisiim 10x)
doniisiimiin gerceklestigi gosterilmistir, 50 um.

A B C
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Adipojenik Kontrol Adipojenik + Adipojenik -

A B C

Osteojenik Kontrol Osteojenik + Osteojenik -

Sekil 4. MKH'larin 21. giin farklilagmalarinin floresan goriintiileri,40x

MKH’lere 21 giin boyunca farklilasma besiyerleri uygulanarak adipojenik (A-Kontrol, B-
Adipojenik +,C- Adipojenik - ;40x) ve osteojenik (A-Kontrol, B- Osteojenik+,C- Osteojenik-;
40x; bar ¢izgisi 100 um.) doniisiimiin gerceklestigi gosterilmistir.

2.5. Hiicrelerin PKH26 ile isaretlenmesinin akim sitometrisinde gosterilmesi

A
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Sekil 5. PKH 26 ile boyanan MKH’lerin akim sitometrisinde verdikleri 1s1ma

A) Boyanmamus hiicrelere ait B) Boyanmis hiicrelere ait histogramlaridir.

PKH26 ile hiicrelerin % 99.2 gibi ¢ok biiyiikk bir oranda boyanmis olduklar1 akim
sitometrisinde analiz edilmistir. Boyanmayan hiicrelere ait histogram sonucuna gore % 0.6
gibi ¢ok kiiclik bir miktar 1s51ma mevcuttu (Sekil 5). Tripan mavisi eklenen hiicrelerden thoma
laminda 126 hiicre sayilmis, bunlardan 4 tanesi 6lii hiicre oldugu i¢in canlilik oran1 % 96.9
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olarak belirlenmistir. Ayn1 zamanda PKH26 ile boyali hiicrelerin floresan mikroskobunda da
farkl1 biiylitmelerde goriintiileri alinarak varliklart gosterildi (Sekil 6).

A B C

10x 20x 40X
Sekil 6. PKH26 ile isaretli hiicrelerin floresan mikroskop goriintiisii A)10x; B)20x; C)40x

2.6. Deney hayvanlari

Bu calismada, agirliklar1 130-150 g arasinda olan toplam 90 adet Wistar albino tiirii eriskin
disi sigan rastgele segilerek 9 gruba ayrilmistir. Tiim denekler, deney siiresi boyunca uygun
laboratuvar kosullar1 (22+2 °C, 12 saat aydinlik/karanlik) altinda, giinliikk igme suyu ve pelet
yemlerle serbestge beslenmistir. Gruplar tablo 1°de gosterilmistir. Calismada, %0.031 alkol
olacak sekilde Iml PBS i¢inde 300 mg/kg oraninda ¢oziinmiis halde bulunan asetaminofen
(Sigma, Taufkirchen, Almanya) intraperitonial (i.p.), 3000 1U/ kg eritropoitein (Drogsan,
Ankara, Tiirkiye) intraperitonial (i.p.) ve 150 pl DPBS i¢inde 1x10° insan umblikal kord
kaynakli MKH (hUC-MKH) kaudal ven yoluyla intravenéz (i.v) verilmistir. Asetaminofen
uygulamasindan 2 saat sonra umblikal kord kaynakli mezenkimal kok hiicre ve eritropoietin
uygulamas1 yapildi. Asetaminofen uygulamasindan 24 saat sonra akut karaciger hasarinin
olustugunu gozlemlemek i¢in 2.,4.,6. ve 8. gruptaki si¢anlar 24 saat sonra, CD 133 (Thermo
Fisher Scientific PA5-38014,Paisley, Ingiltere) ile boyayarak mezenkimal kok hiicrelerin
yeni kok hiicrelere doniisip donlismedigini ve karacigere yerlesimlerini gosterebilmek i¢in
3.,5.,7. ve 9. gruplardaki siganlar 7. giinde sakrifiye edildi.

Tablo 1. Gruplar ve uygulama dozlari

Gruplar (n=10) Uygulama Yéntemi

1.GRUP (Kontrol) Herhangi bir islem uygulanmayan si¢anlar
kontrol olarak kullanildi.

2.GRUP (24 saat) (A 1.9) (Asetaminofenle KC hasari)  PBS i¢inde ¢6ziinmiis 300 mg/kg dozunda
asetaminofen i.p. verildi.

3.GRUP (7 giin) (A 7.g) (Asetaminofenle KC hasar1) PBS i¢inde c¢oziinmiis 300 mg/kg dozunda
asetaminofen i.p. verildi.

4.GRUP (24 saat) (A+E 1.g) (Asetaminofenle KC PBS iginde ¢6ziinmiis 300 mg/kg asetaminofen
hasar1 +EPO) +Asetaminofenden 2 saat sonra EPO 3000 1U/ kg
i.p. olarak verildi.
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5.GRUP (7 giin) (A+E 7.g) (Asetaminofenle KC PBS icinde ¢oziinmiis 300 mg/kg asetaminofen
hasar1 +EPO) +Asetaminofenden 2 saat sonra EPO 3000 1U/ kg
i.p. olarak verildi.

6.GRUP (24 saat) (A+M 1.g) (Asetaminofenle KC  PBS i¢inde ¢oziinmiis 300 mg/kg asetaminofen
hasar1 +hUC-MKH) +Asetaminofenden 2 saat sonra 150 ul PBS
icinde 1x 10° hiicre i.v.olarak verildi.

7.GRUP (7 giin) (A+M 7.g) (Asetaminofenle KC PBS i¢inde ¢6ziinmiis 300 mg/kg asetaminofen
hasar1 +hUC-MK) +Asetaminofenden 2 saat sonra 150 ul PBS
icinde 1x 10° hiicre i.v.olarak verildi.

8.GRUP (24 saat) (A+E+M 1.g) (Asetaminofenle KC  PBS i¢inde ¢6ziinmiis 300 mg/kg asetaminofen

hasar1 +hUC-MKH +EPOQ) +Asetaminofenden 2 saat sonra 150 ul PBS
iginde 1x 10° hiicre. i.v.+EPO 3000 IU / kg i.p.
olarak verildi.

9.GRUP (7 giin)(A+E+M 7.g) (Asetaminofenle KC  PBS icinde ¢oziinmiis 300 mg/kg asetaminofen

hasar1 +hUC-MKH +EPOQ) +Asetaminofenden 2 saat sonra 150 pl PBS
icinde 1x 10° hiicre. i.v.+EPO 3000 IU / kg i.p.
olarak verildi.

Deney sonunda, anestezi altinda si¢anlarin karin 6n duvart orta hattan yapilan vertikal
insizyon ile abdominal aorttan biyokimyasal parametreler i¢in once kan alinip daha sonra
karaciger dokular1 eksize edildi. Alinan karaciger dokusunun yarisi %10’luk formaldehite
alinip kalan yaris1 biyokimyasal analizler icin -80 °C’ye kaldirildi. Almnan dokular
histopatolojik ve immiinohistokimyasal c¢aligmalar igin kullanildi. Alinan kesitlerde
histopatolojik degerlendirme i¢in Hematoksilen-Eozin (H&E), bag dokusu bilesenlerini ve
fibrozisi gostermek igin Masson trikrom ve hepatositlerdeki glikoprotein bilesenlerini
degerlendirebilmek i¢in ise Periodik asid schiff (PAS) boyama metodlar1 uygulandi. Var olan
kok hiicreleri gostermek icin CD133, proliferasyonu gostermek igin PCNA, hepatosit iskelet
yapisini gostermek i¢in CK-18 ve apoptozu gosterebilmek igin, kaspaz 3 i¢in monoklonal
antikorlar bakildi. Alinan kan 6rneklerinden; nekroz diizeyini belirlemek icin ALT, AST ve
beyin lizerine ndropatik etkisini gosterebilmek amagli plazma amonyak seviyelerine bakildi.
Immunfloresan boyama yéntemi ile boyanan CD133 ve immunohistokimyasal ydntem ile
boyanan PCNA ve kaspaz 3 i¢in her kesitten rastgele 10 farkli alandaki pozitif boyanan
isaretli hiicreler 40x biyiitmede sayilarak kaydedilirken, CK-18 i¢in ise image J software
programi kullanilarak elde edilen mikroskobik fotograflardan CK-18 immunoreaktivite
yogunluklar1 hesaplandi.

Aldigimiz karaciger dokularindan doku homojenizasyonu ve protein tayini yapilip enzim
baglantili immiinosorbant assay (ELISA) testi yontemi ile serbest oksijen radikallerinin giicii
Malondialdehyde, (MDA) Sunred Biological Technology Co., Ltd. marka ticari kiti (Sican
MDA ELISA Kit katalog no: 201-11-0157) kullanilarak calisildi. Standart seri: 2.5, 5, 10, 20
ve 40 nmol/ml standart ¢ozeltiler hazirlanarak MDA standart grafigi ¢izildi ve numune
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konsantrasyonlar1 buna gore hesaplandi.
2.7. Istatistiksel analiz

Istatistiksel analizler SPSS (SPSS for Windows version 13) paket programi kullanilarak One
Way Anova varyans analizi tiim degiskenler yoniinden gruplarin genel karsilastiriimasinda
kullanilirken gruplarin ikili karsilagtirilmasinda Post hoc test olarak “Tukey testi” kullanildi.
Tim gruplardaki oOl¢iilebilir degiskenlerin biyokimyasal degerlerin istatistiksel anlamlilik
degeri %95 Giiven Araliginda p<0.05 olarak alindi.

3. BULGULAR

3.1. Gruplarin PKH 26 ile isaretlenmeleri

PKH 26 ile isaretlenmis hiicrelerin varligin1 gostermek amaciyla yapilan floresan boyama
yonteminden sonra elde edilen preparatlardan alanlar sayilarak istatistiksel olarak
degerlendirildi. Buna gére MKH verilmeyen A 1g grubunda sadece hemopoetik seride olmak
iizere yansima gozlendi. Diger taraftan MKH verilen gruplara bakildiginda ise hem
hemopoetik seride hem de hepatositlerde yansima gozlendi (Sekil 7). Biitin MKH verilen
gruplar A 1g grubu ile kiyaslandiginda artis gozlenmesine ragmen bu artis anlamli degil iken
(Sekil 8) sadece A+M+E 1g grubunda anlamli derecede yiiksekti (Tablo 2).

PKH 26 ILE
ISARETLENMIS
GRUPLARILE A 1g
GRUBUNUN
KIYASLANMASI

A+M 1g A+M+E 1g

A+M Tg A+M+E Tg

Sekil 7. PKH 26 ile isaretlenmis gruplarin goriintiileri,40x

Y : isareti PKH 26 ile isaretlenmis hiicreleri gosteriyor.
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Tablo 2. Gruplarin PKH 26 isaretlenmis hiicrelerin istatistiksel verileri

Alg A+M 1g A+MTg A+M+E 1g A+M+E 7g p
§ © | 6,75+2,98" 15,50+ 5,32° 9,20+ 3,42°  32,29+11,71° 19,14+ 4,74° .05
o

Veriler ortalamatstandart sapma olarak ifade edilmistir. Ayni satirda yer alan ayni harfler gruplar aras1 benzerligi, farkli
harfler gruplar arasi farklilig1 ifade etmektedir.

40
mAlg
30
mA+M 1g
20 A+MT7g
10 = A+M+E 1g
0 - m A+M+E 7g
PKH 26

Sekil 8. PKH 26 ile isaretlenmis hiicrelerin veri grafigi

3.2. Isik mikroskobik bulgular

Kontrol ve deney gruplarina ait karaciger doku kesitleri incelendiginde yapisal degisiklikleri
degerlendirilmek igin, Abdel-Wahhab ve arkadaslarinin  olusturduklar1  yari-nitel
degerlendirme yontemi kullanildi (22). Kontrol grubundan alinan siganlarin H&E ile
boyanmis karacigere ait kesitler histolojik olarak incelendiginde, organa ait normal histolojik
yapilar disinda herhangi bir bulgu gozlenmedi. Asetaminofen verilen si¢anlarin bulundugu A
1.9 ve A 7.9 gruplarinin karaciger doku Orneklerinde siniizoidlerin diger gruplara gore
genisledigi ve bununla birlikte hepatosit kordon yapisinin bozuldugu goriildii. Parankimin
bazi yerlerinde, 6zellikle de zon 3 diye isimlendirdigimiz santral ven etrafinda hepatoseliiler
nekroz (sentrilobiiler nekroz) alanlar1 gézlenmekteydi. Nekrotik alanlarin etrafinda yer alan
hepatositlerde artmis sitoplazmik eozinofili bulunurken bu alanlarda artmis siniizoidal
konjesyon ve hemorajiye rastlandi. Hepatositlerin ¢gogunda sitoplazmik vakuolizasyon ve
graniiler bozunmalar ayrica eozinofilik sitoplazmali piknotik niikleus tespit edildi. Bunlarin
sonucu olarak da hiicre sinirlarinin kaybiyla birlikte hepatosit dejenerasyonu gozlendi. Ayrica
portal venin etrafindaki alanda mononiikleer hiicre infiltrasyonu izlendi. Gruplar arasinda en
fazla hasar goren A 7.g iken A 1.g piknotik ¢ekirdek ve nekroza giden hiicrelerin azhigr ile
gorece daha az hasarli durumda idi. A+ E 1g ve A+E 7g gruplarina ait sigan karacigerler
histolojik olarak incelendiginde hepatosit dejenerasyonu, piknotik niikleuslar ve vaskiiler
konjesyon-tromboz, bakimindan gozlenen degisikliklerin degerlendirmesinde tek basina
asetaminofen uygulanan gruplarina goére belirgin olarak azalma gosterdigi izlendi. A+ M 1g
grubunda piknotik niikleus goriintiisii ve notrofil infiltrasyonu az iken A+ M 7 g grubunda ise
siniizoid dilatasyonu ve hepatosit hasart diger bulgulardan daha az gozlendi. Genel olarak
kiyaslandiginda ise A+E 1.g grubu A+M 1.g grubundan; A+M 7.g grubu A+E 7.9 grubundan;
daha az hasar gozlendi. A+E+M 1.g ve A+E+M 7.g gruplarinda ise hepatik kordonlarin
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diizeni korunmakla birlikte az miktarda siniizoidal dilatasyon goriildii. Yer yer eozinofilik
sitoplazmali ve piknotik ¢ekirdekli hepatositler dikkati ¢ekmekteydi. Ayrica az sayida
mononiikleer hiicre infiltrasyonu, ender olarak da nekrotik hepatositler gozlendi. Biitiin
gruplar arasinda kontrol grubundan sonra en az hasara sahip olan A+E+M 7.g grubu iken
A+E+M 1.g grubu hepatosit dejenerasyonu, piknotik c¢ekirdek ve nekroza giden hiicrelerin
fazlaligi ile 3. sirada en iyi goriintiiye sahipti (Sekil 9). Histolojik (yapisal) degisiklikler, yari
nitel degerlendirme yontemiyle karsilastirildi (Tablo 3).
Tablo 3. Gruplarin histolojik skorlamasi

Gruplar Hepatosit Siniizoid Piknotik Nekroza Parankimde
Dejenerasyonu Dilatasyonu Cekirdek Giden MN Hiicre
Hiicre infiltrasyonu
Kontrol - -

Alg +++ +++ ++ ++ +++
A7g +++ +++ +++ +++ +++
A+E lg ++ +++ ++ +++ +++
A+E 7.4 ++ ++ ++ +++ ++
A+M 1g +++ +++ ++ +++ ++
A+M 7.9 ++ ++ +++ +++ +++
A+E+M 1.9 + ++ ++ ++ ++
A+E+M 7.9 + + + + ++

PAS ile boyanan kesitlerde kontrol grubunun karaciger parankiminde yogun glikojen igeren
hepatosit kordonlar1 gozlendi. A 1.g ve A 7.g gruplarinda PAS+ boyanma santral ven ve
periportal alandaki ilk sira hepatositlerde ve mononiikleer hiicrelerin yogun oldugu alanlarda
az sayida hepatositlerde gozlendi. Ayrica bu alanlarda apoptotik hiicrelere benzer sekilde
cevresindeki saglam hepatositlerden belirgin bir halo ile ayrilan PAS (+) dev yapilar goze
carpti. A+E 1.g ve A+E 7.g gruplarinda da benzer goriintiilere rastlanirken A+E 7.g grubunda
lobiiliin periferindeki alanlarda PAS (+) boyanmis hepatositlerde sayica artis dikkati
cekmekteydi. A+M 1.g ve A+M 7.g gruplarinda ise diger gruplara bezer goriintiiler varken
PAS(+) boyanmis hepatosit sayist daha fazla idi 6zellikle de A+M 7.g grubunda sayilar
artmistt. PAS boyama metodu uygulanan kesitlerde, A+E+M 1.g ve A+E+M 7.g gruplarinda
hepatosit sitoplazmasinda pembe renk boyanan glikojen graniilleri sayica fazla ve yaygin
olarak gozlendi. Ozellikle A+E+M 7.g grubunda boyanma kontrol grubuna yakin yogunluga
sahipti (Sekil 9).

Masson trikrom boyama ile damar ¢evrelerinde bag dokusu gozlendi. Her lobiiliin kdselerinde
yer alan portal ve hepatik arterin dallariyla birlikte safra kanallarmin da bulundugu portal
alanlar goriildii ve kontrol grubunda bu alanlarda goriiniim olagandi. Kontrol grubu disindaki
gruplar kendi aralarinda fibrotik doku bakimindan kiyaslandiginda 7. giinde sakrifiye edilen
sicanlarda 1. giinde sakrifiye edilen si¢anlara gére daha yogun boyanma ve daha genis alanlar
gozlendi. En yogun ve genis alan A 7.g grubu iken en az olan A+E+M 1.g grubu idi. Ayrica
A+E 1.9 grubu A+M 1.9 daha az fibrotik alana sahip iken A+M 7.g grubu A+E 7.9
grubundan daha az yogunlukta ve genislikte alanlara sahipti (Sekil 9).
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Sekil 9. Gruplarin H&E, PAS ve MT goriintiileri,40x
H: Hemorajik Alan — Glikojen Biriken Hiicre 1 Glikojen Birikimi Azalmis Hiicre
N: Nekrotik Alan v : Sinuzoidal Dilatasyon \Piknotik Cekirdek
i: inflamasyon : Hiicresel Sisme F: Fibrozis

3.3. Immunohistokimyasal bulgular
Immiinohistokimyasal boyama yontemiyle boyanan proliferasyonu gostermek igin PCNA,

apoptozu gostermek i¢in Kaspas 3 ve immiinofloresan boyama yontemiyle var olan kok
hiicreleri gostermek icin CD133 primer antikorlar1 kullanildi (Sekil 10 ve Sekil 11). Ayrica
erken donem proliferasyonu gosteren immiinohistokimyasal yontem ile boyanan CK 18

preparatlarindan da immiinreaktivite yogunluklar1 hesaplandi.

Kaspas 3

PCNA

Gr

Kontrol
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PCNA, CK18 ve Kaspas 3 immunohistokimyas
: Boyanmis hﬁcr¢r gosterildi.

Sekil 10. Gruplarin al boyama goriintiileri,40x

PCNA IHC boyamasinda pozitif boyanan hiicre sayilari 6zellikle yogun halde bulunan
mononiikleer hiicrelerde ve etraflarindaki hepatositlerde belirgindi (Sekil 10). PCNA pozitif
boyanan hiicrelerin sayilar1 degerlendirildiginde kontrol grubuna gére A 1g ve A+E 7g
gruplarinda azalma gozlenirken A 1g grubunda bu diislis anlamliydi (p<0.05). Diger biitiin
gruplarda pozitif hiicre sayilarinda artma gosterilmesine ragmen sadece A+M 7g ve A+M+E
7g gruplarinda artis anlamliyken digerleri kontrol grubuna gore anlamli degildi
(p>0.05)(Tablo 4). Biitiin gruplar dikkate alindiginda ise PCNA + hiicre sayisinda en fazla
artisin A+M+E 7g grubunda oldugu dikkati ¢gekmekteydi (Sekil 12).

Kaspas 3 immunohistokimyasal boyamada boyanan hiicrelerin genellikle santral vene yakin
yerlesim gosterdigi goriildii (Sekil 10). Kaspas 3 boyama ile apoptotik hiicrelere bakilirken
anlamli derecede yiiksekligin biitiin gruplarla kiyaslandiginda sadece A+M+E 7g grubunda
oldugu gozlenirken (p<0.05) diger gruplar kontrol grubuna benzer sonuglara sahipti (p>0.05)
(Tablo 4). Hem PCNA IHC boyamasinda hem de Kaspas 3 IHC boyamasinda hiicrelerin
cekirdekleri boyanmaktaydi.

Sitokeratinler, epitel hiicrelerinin hiicre iskeleti bilesenleridir. CK18, hepatositlerdeki major
sitoplazmik ara filament proteinidir. CK 18 boyamas: ile hepatositlerin hiicre iskelet
yapilarina bakildi (Sekil 10). Bu agidan bakildiginda kontrol grubuna goére anlamli olarak
artisin A+M+E 7g grubunda gozlendigi (p<0.05) diger gruplarin ise kontrol grubuna benzer
oldugu goriildii (Tablo 4). Ayrica A+M 1g diistis dikkati ¢ekerken bu diisiis anlaml1 degildi
(p>0.05) (Sekil 13).

CD133 boyamalarda dikkati ¢ceken boyanan karaciger kok hiicrelerinin oval yapida hiicreler
olup safra kanallarinin yakinlarinda yer almasiydi. Hiicrelerin sitoplazmalarinda boyanma
dikkati ¢ekmekte idi (Sekil 11). Gruplardan elde edilen veriler istatistiksel olarak
karsilagtirildiginda kontrol grubuna anlamli yiikselisin A+E 7g, A+M 7 g, A+M+E 1g ve
A+M+E7g gruplarinda oldugu goézlendi (p<0.05) (Tablo 4). CD133 + hiicre sayisinda en fazla
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yiikseklik A+M+E7g grubunda iken A+M+E1g grubunda da ise bu gruba yakindi (Sekil 12).

= CD133 DAPI CD133 DAPI
o
©

=

c

o

o

—

< -
(=2

I~

< -
(@]

—

L

+

<

(=2

N~

L

+

< -

July 12-14, 2019 Kiev-UKRAINE Page 57



MAS INTERNATIONAL CONFERENCE
ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-VI

A+M 1g

100 pm 100 pm 100 pm

100 ym 100 pm 100 pm

A+M+E 1g

A+M+E Tg

A+MT7g

100 pm 100 pm

Sekil 11. Gruplarin CD133 immunfloresan boyama goriintiileri, 40x
w :Boyanmus hiicreler gdsterildi.

Tablo 4. Gruplarin PCNA, CK18, KASPAS 3 ve CD 133 degerlerinin istatistiksel verileri

Kontrol Alg A7g A+Elg A+E7g A+M1lg A+M7g A+M+Elg A+M+ET7g p

o o LI4E 036=  206=  270x 088+ 1,92+ 2,80+ 1,82+ 3,44+
1Z2 10 0,69° 221% 323  108%  206° @ 236 1,80 2,40 °%

L 0105 006t 008 006+ 0,08+ 0,36+ 0,14+ 0,28+ 0,98+

n < 0,36 0,24  027*  0,24° 0,342 0,922 0,49% 0,78 1,49° -
A o 007 022  001= 0,12t  113x 042t 0,77+ 1,43+ 1,83+ '
03 o038 0,79  0,10°  051° 1,56° 0,91° 1,39% 1,87% 2,47

¢ o O4BIE 6543t 6593+ 66,07 6651+ 6330+ 6520+ 65,82+ 68,68+

O ' B25*  397% 3507 434%C  452% 54 4,11% 4,79%¢ 5,64°

Veriler ortalama+standart sapma olarak ifade edilmistir. Ayni satirda yer alan ayni harfler gruplar aras1 benzerligi,
farkli harfler gruplar arasi farklilig1 ifade etmektedir.
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4
m Kontrol
3 mAlg
2 mATg
L ~ mA+Elg
I ‘ m A+E 7g
O n T
PCNA KASPAS 3 CD133 “AM g
Sekil 12. Gruplarin PCNA, KASPAS 3 ve CD 133 verilerinin grafigi
70
m Kontrol
68
mAlg
66 mATg
64 1 mA+E 1g
62 - T mA+ETg
60 - = A+M 1g
CK18

Sekil 13. Gruplarin CK 18 verilerinin grafigi

3.4. AST ve ALT diizeyleri

Hepatositelerin parcalanmasi ile acgiga ¢ikan ve karaciger hasarimin kandan 6lgiilerek erken
tespite yarayan AST ve ALT diizeylerine bakildi. A 1g ve A+M 1g gruplarinda anlaml
derecede yiikselis goriilmekte idi (p<0.05). A+E 1g grubunda da yiikselis goriiliirken anlaml1
degildi (Tablo 5). A 7g grubu da dahil olmak {izere biitiin 7 giin sakrifiye edilen gruplarda
AST kan diizeyi kontrol grubuna benzerdi (p>0.05). Bu verilerden de anlasildig1 tizere akut
durumda AST diizeyleri yiikselirken kronik donemde diisiis goriilmekte idi. Sadece A+M+E
1g grubunda 1. giin AST diizeyleri kontrolle benzer goriilmekteydi. ALT diizeylerine
bakildiginda ise A 1g ve A+M 1g gruplarinda ise bir yiikselis varken anlamli degildi ve biitiin
gruplar kontrol grubuyla benzerdi (Sekil 14).

3.5. Amonyak diizeyi

Karacigerin protein metabolizmasindaki gorevlerinden biri olan aminoasitlerin deaminasyonu
sonucunda ortaya cikan amonyak iireye doniiserek viicuttan uzaklastirilmasi saglanir.
Karaciger hasarlanmasinda ise kanda amonyak miktarinin ¢ok artmasi beyinde hepatik
toksikasyona neden olmaktadir. Bunu gostermek amagli baktigimiz kan amonyak
diizeylerinde A 1g grubunda anlamli diizeyde yiikselis varken A 7g grubunda ise anlamli
derecede diisiis goriilmekteydi (p<0.05)(Tablo 5). Bununla birlikte biitiin 7. giin kan
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amonyak diizeylerinde diislis izlenirken sadece A+E 7g grubunda yiikselme dikkati

cekmekteydi ancak elde ettigimiz bu sonug istatistiksel olarak anlamli degildi (p>0.05)(Sekil

14).
Tablo 5. Gruplarm AST, ALT, Amonyak ve ELISA MDA degerlerinin istatistiksel verileri
Kontrol Alg ATg A+Elg A+E7g A+M1lg A+MT7g A+'1\:;+E A+'7\:;+E P
112,20+ 205,00+ 131,71 18243+ 9511+ 22575+ 112,00+ 127,17+ 120,11
‘Z 1507  57,00°  2244° 4424  1767%° 7594  2224°  3247°  2282°
59,67+ 7343+ 49,75+ 5456 4230+ 77,00+ 4230+ 4743 46,70+
E 11,81° 20,60  1126° 1393  975® 26,77  9,75®  1156®  9,26®
z 113,14+ 186,00+ 6829+ 11563+ 121,00+ 141,67+ 102,83+ 12429+ 7643 ®
% ;‘ 13,89°  4553°  1640°  17,95%  19,79°  1947®  1312*  37,69%°  2111%
‘< < 0,79+ 0,84+ 0,76+ 0,69+ 0,60+ 0,74+ 0,82+ 0,53+ 1,12+
g % 0,05 0,13% 0,08% 0,15° 0,18 0,10° 0,12% 0,12° 0,14°

Veriler ortalama+standart sapma olarak ifade edilmistir. Ayni satirda yer alan ayni harfler gruplar arasi benzerligi,

farklr harfler gruplar aras farklilig1 ifade etmektedir.

250

200

150

100

50

AST

ALT

AMONYAK

m Kontrol
mAlg
mATg
mA+E 19
mA+E 79
=A+M 1g
uA+MT7g
uA+M+E 19

Sekil 14. Gruplarin AST, ALT ve Amonyak verilerinin grafigi

1,2

ELISA MDA

m Kontrol
BAlg

BATQ

mA+E 1g
mA+E 79
=A+M 1g
m A+MT7g

Sekil 15. Gruplarm ELISA verilerinin grafigi
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3.6. ELISA MDA diizeyi

Serbest oksijen radikallerinin fazlaca ortaya ¢ikmast sonucunda olusan lipid
peroksidasyonunun en 6nemli iirlinii olan malondialdehit (MDA) diizeyine bakilarak hiicre
diizeyinde yikim gosterildi. A+M+E 1g grubunda anlaml diizeyde diisiis gézlenirken A+M+E
7¢g grubunda anlamli diizeyde bir yilikselme gozlenmekte idi (p<0.05) (Tablo 5). Diger gruplar
ise kontrolle yakin degerlere sahipti (p>0.05) (Sekil 15).

4. TARTISMA, SONUC ve ONERILER

Bu calismada, umblikal korddan elde edilen MKH’larin ve EPO’nun si¢anlarda asetaminofen
kaynakli karaciger hasari tizerine olan sinerjik etkileri arastirildi.

Asetaminofen zehirlenmesine bagl karaciger toksisitesi, giiniimiizde AKY nin 6nde gelen
nedenlerindendir ve 6liim orani halen yiiksektir (2). Asetaminofen karacigerde sitokrom P-
450 enzim sistemince metabolize edildiginde reaktif bir {riin olan ve hiicre
makromolekiillerine baglanabilen NAPQI toksik bilesiginin agiga ¢ikmasma neden olur.
Asetaminofen yiiksek dozda alindiginda ise fazla miktarda NAPQI iiretimi meydana gelip
karacigerdeki glutatyon depolarinda tilkenmeye yol agmaktadir. Bunun sonucunda ise hem
oksidatif hasara karsi hepatositler duyarli hale gelmekte hem de serbest radikal olusumu
artmaktadir. Bu da hiicre hasarinin gelismesine neden olmaktadir. Farmakolojik tedavinin
semptomatik olmasi organ nakli i¢in vericinin yetersizligi arastirmacilari yeni tedavi
seceneklerine yonlendirmistir. Cesitli eriskin kok hiicrelerinden tiiretilen hepatosit benzeri
hiicrelerin transplantasyonunun akut veya kronik karaciger hastaliklarinin tedavisi i¢in etkili
bir strateji teskil edebilecegine dair kanitlar vardir (23). Ayrica simdiye kadar yapilan
caligmalarda rhEPO Onemi yeteri kadar vurgulanmadi. Klinik olarak rhEPO seklinde
kullanilan EPO, ilk baslarda eritropoez iizerindeki etkileri nedeniyle kullanilan bir sitokindi.
rthEPO'mun etkilerinin hematopoietik sistemle sinirli kalmadigini gostermistir. EPO'mun
omurilik ve beyni iskemik hasardan, kalbi akut iskemik/reperfiizyon hasarindan ve periferik
siniri diyabetik hasardan korudugu bulunmustur (24). thEPO reseptorlerinin hepatik hiicreler,
renal tiibiiler epitel hiicreleri ve kardiyak hiicreler ve iizerinde eksprese edildigi goz oniine
alindiginda bu ¢alismada MKH’1in EPO ile kullanilmasinin daha basarili sonuglar getirecegi
on gorildii. Elde edilen veriler de bunu destekler nitelikte idi.

Sitokrom P450 sisteminin enzimlerinin sentezlenmesi periportal hepatositlere kiyasla V.
santralis etrafindaki hepatositlerde daha yiiksektir ve bu da perivendz hepatositleri
asetaminofene kars1 daha savunmasiz hale getirir. Asetaminofenin NAPQI’ya doniistiiriilerek
sadece %10’dan az1 metabolize edilmesine ragmen asetaminofen doz agiminin nihai sonucu;
glutatyonun tiikkenmesi ve dolayisiyla NAPQI'nin kovalent baglanmasiyla oksidatif stres ve
lipit-protein modifikasyonuna karsi koruma eksikligidir (25). Mitokondriyal hasar, hepatosit
apoptozisini destekleyen ilk olay olarak gériinmektedir, bu da perivendz hepatositlerin masif
nekrozuna neden olur ve devam eder. Bu calismada da nekrotik alanlar A 1g ve A 7g de V.
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santralis etrafinda yogundu. Mezenkimal kok hiicreler anti-enflamatuar ve rejeneratif
ozellikler gosterdiginden, MKH'nin asetaminofen ile tedavi edilen karacigerlere
nakledilmesinin karaciger hasarin1 azaltacagi diistintildii. Kok hiicre kaynakli hepatositler igin,
portal enjeksiyonundan sonra portal venin proksimal dallarinda sikisip kaldiklarini ve
sonunda endotelin, komsu periportal hepatositlere ge¢cmesinin uzun silirdiigii gosterilmistir
(26). Bu bilgiler, bu ¢alismada da dogrulandi. PKH 26 ile isaretlenen kok hiicrelerin
gorlintiilerinde 1. giin sakrifiye edilen A+M 1g ve A+M+E 1 g gruplarinda hiicreler portal
alanda goriiliirken 7. giin sonunda sakrifiye edilen A+M 7 g ve A+M+E 7 g gruplarinda
hiicrelerin perivendz alanda ve etrafinda oldugu dikkati ¢ekmistir. Bu gegisin 7. gilinde
artmasinin sebebi olarak iki neden diisiiniilebilir; birincisi sinlizoid geniglemeler ile MKH
‘lerin santral venlere ulasiminin kolay olmasi ikincisi ise hepatosit nekrozunun MKH‘lerin
migrasyon yeteneklerini indiikleyip alana ¢ekmesidir.

Karacigerde sitoplazmada depolanan glikojen miktar1 PAS boyama ile degerlendirilir (2).
Glikojen, kas ve karaciger hiicrelerinde bulunan intraselliiler bir karbonhidrat deposudur.
Inflame dokularda ise 16kositlerin enerji gereksiniminin karsilanmasi glikozdan saglanir.
Ayrica epitel bariyer gorevinin siirdiirilmesinde de gereklidir (27). Bu calismada biitiin
gruplarda hepatositlerde glikojen miktar1 azalmisti; bu durumun karbonhidrat
metabolizmasinin bozulmus olmasi ve artmis glikoz ihtiyacina bagli oldugu diistintildii.
Yapilan g¢alismalarda MKH ‘lerin anti-inflamatuar ve anti-apoptotik etki yoluyla doku
hasarin1 zayiflatarak, fare karacigeri asetaminofene baglh karaciger yetmezliginden
korundugunu gosteriyor. Hem kemik iliginden, hem de amniyotik sividan (25) elde edilen
MKH’ler, CCl4 ile fulminan hepatik yetmezlik olusturulan farelerde karaciger
rejenerasyonuna katkida bulundugu belirtildi. Asetaminofen ile tedavi edilen sican
karacigerlerinde adipoz doku kaynakli MKH ile metabolik ve inflamatuar stresin azaldig gibi
hepatik rejenerasyon da uyarilmistir (28). Bu nedenle, bu raporlara uygun olarak, sonuglar
akut karaciger yetmezligi ortaminda verilen MKH'nin karaciger koruyucu ozelliklerini
dogrulamaktadir. MKH verilen A+M 1g, A+M 7g, A+tM+E 1 g ve A+tM+E 7 g gruplar1 A 1g
ve A 7g gruplarindan daha az hasar gérmiislerdi.

Hayvan deneylerinde toksik hepatit modeli olusturmak i¢in asetaminofen siklikla tercih
edilmektedir. Hepatotoksisite tablosunu olusturmak i¢in 250-1000 mg/kg doz
kullanilmaktadir (29, 30). Bu ¢alismada da asetaminofen dozu 300 mg/kg olarak belirlendi ve
olusan karaciger parankim hasarmi gosterebilmek adina serum AST ve ALT seviyelerine
bakildi. Calismada asetaminofen ile olusturulan karaciger hasar1 neticesinde serum AST ve
ALT diizeylerini A 1g ve A+M 1g gruplarinda kontrol grubuna gore anlaml derecede yiiksek
oldugu gosterildi. Bu bulgular asetaminofen ile hepatosit hasarini ve toksik hepatit modelini
olusturuldugunun gostergesidir. Bu c¢alisma kullanildigi gibi 300 mg/kg asetaminofen
dozundaki ¢alismalarda da serum ALT ve AST seviyelerinin yiikseldigi goriilmiistiir (31, 32).
thEPO ile ilgili caligmalarda apoptozisde etkili ajan oldugu ve doku koruyucu oldugu
belirtilirken 3 farkli konu halen tartismalidir. Bunlardan ilki uygulanan rekombinant

eriropoetinin dozudur. Doz bagimli oldugu diisiiniilen ajanin anemi tedavisinde kullanilan en
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diistiik dozlart ile yan etkilerinin goriildiigii dozlar arasindaki sinir belirsiz kalmaktadir (33).
rthEPO’nin I/R neden oldugu karaciger hasarint 6nemli 6l¢iide azalttigina dair ilk kanit olarak
gosterilen bir calismada, rhEPO c¢esitli zaman dilimlerinde uygulanmistir. Bu g¢alismada
1000IU/kg dozunda ve iskemiden 5 dakika Once uygulanan rthEPO’nin oksidatif stresi ve
kaspaz 3 aktivitesini azalttiginmi bildirmektedir (34). Yine bu konuda renal hasar iizerine
yapilan c¢alismada, thEPO 1000 IU/kg da oksidatif stresi azalttig1 diisiik doz rthEPO (300
IU/kg) apoptotik hiicre 6liimiinii ve kaspaz-3 aktivitesini azalttig1 gosterilmistir (35). Yiiksek
doz rhEPO’nin (3000-5000 1U/Kg) ise Bcl-2 ve HSP70 ekspresyonunu arttirdigl ve apoptozisi
azalttig1 gosterilmistir (36). Ayni amagla bu ¢alismada 3000 [U/kg dozunda rhEPO kullanildi.
Karaciger fonksiyon bozuklugunun en fazla goriildiigli donem asetaminofen verildikten 3-5
giin sonrasidir. Bu donemde 6zellikle indirekt bilirubin olmak {izere serumda bilirubin, AST
ve ALT ve bilirubin diizeyleri yiiksektir. Protrombin zamaninda uzama, koagiilasyonda
bozulma, fulminan hepatik yetmezligi ve buna bagh 6liimler goriilebilir (37,38). Bu bilgiler
1s18inda  besinci giinden sonra serumda bakilan karaciger fonksiyon testlerinde diisiis
beklenmektedir. Bu da ¢alismada 7. giinde kan diizeylerine bakilan gruplarin sonuglarinin
kontrolle benzer ¢ikmasini agiklamaktadir. Sadece 1. giin kan diizeyleri kontrol gubundaki
hayvanlarin sonuclari ile yakin olan A+E 1 g ve A+M+E 1 g gruplarinda sonuglar {izerinde
EPO’nun akut déonemde karaciger iizerinde koruyucu etkisi oldugunu gostermektedir. Bundan
onceki yapilan calismalarda da rhEPO, hematopoietik rolii disinda birgok yaralanmayi
onledigi, thEPO reseptorlerinin karaciger, bobrek ve kalp gibi bir¢ok dokuda eksprese edildigi
gosterilmistir (27,39).

Yapilan arastirmada, MKH transplantasyonu, AKY'nin iki temel klinik 6zelligi olan
koagiilopati ve ensefalopati goriinlimiinii engelleyebilmistir. Nakledilen hayvanlarda
transaminaz, INR ve amonyak seviyeleri saglikli kontrol fareleri ile benzerdi ve beyin 6demi
gosterilmedi (2). Bu ¢alismada da amonyak seviyeleri normal seviyede hem MKH hem de
EPO verilen gruplarin hepsinde kontrol grubuna benzerdi. A 1g grubunda amonyak seviyesi
yiiksek iken A 7g grubunda diistiktii.

NAPQI glutatyon depolarini bosaltir ve proteinlere kovalent baglanir bu da reaktif oksijen ve
nitrojen tiirlerinin artmasina ve glutatyon tiikenmesine neden olur. Kalsiyum hemostazindaki
degisimlerle oksidatif stresin artmasi1 ve mitokondri permabilitesinin azalmasi ile ATP iiretimi
azalir ve nekroz olusur . Sonrasinda lipid peroksidasyonunun dokudaki gostergelerinden biri
MDA seviyesidir. Asetaminofen toksisitesindeki lipid peroksidasyonuna nedeniyle doku
MDA diizeyinin azaldigi gosterilmistir. Bunun yani sira katalaz (CAT), glutatyon peroksidaz
(GSH-Px) ve siiperoksid dismutaz (SOD) gibi antioksidan enzimlerin diizeylerinde azalma
olur (25). Bir¢ok calismada, rhEPO uygulamasinin inflamatuar sitokinlerin azaltilmasi,
apoptoz inhibisyonu, nitrik oksit sentezinin artmasi, vaskiiler akisin devam etmesi ve lipid
peroksidasyonunun azalmasi ile doku hasarini azaltmistir (27,35). A+M+E 1g grubunda
anlamli diizeyde diisiis gozlenirken A+M+E 7g grubunda anlamli diizeyde bir yiikselme
gozlendi. Bu da c¢alismada akut donemde MKH ve EPO’nun kombininin lipit
peroksidasyonunu oOnledigini ge¢ donemde ise gerceklesen hiicre 6liimlerinin yedinci giinde
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bile nekroz yerine apoptoz ile oldugunu diisiindiirmektedir. Kaspaz 3 immunohistokimyasal
boyama sonucunun da A+M+E 7g grubunda anlamli diizeyde artis olmasi bu grup da
apotozun devam ettiginin gostergesidir. Benzer c¢alismalarda Sun ve ark. (39)’nin
asetaminofen ile olusturduklari hepatotoksisitede, Bax ve Kaspas-3 aktivitesinin perisantral
alanda artmis oldugu belirtildi. Fouad ve Jresat (27) ¢alismalarinda ise; kontrol grubu ile oral
yolla tek doz asetaminofen (700 mg/kg) verilen grubun karaciger kesitleri karsilagtirmis ve
asetaminofen verilen grubun Kaspas-3 aktivitesinin sentrolobiiler hepatositlerde artmis
oldugunu gostermislerdir. In vitro calisma olan Lorz ve ark. (40)’nin yaptiklari tiibiiler
epitelyal hiicre kiiltlirlinde olusturulan hasarda Kaspas-3 ve Bax aktivitesi izlendi.
Sitokeratinler, epitel hiicrelerinin hiicre iskeleti bilesenleridir. Her sitokeratin molekiilii bir
epitel ile iligkilidir. Insan sitokeratin 18, embriyojenez sirasinda ifade edilen ilk sitokeratindir.
Yetigkinlerde mesane epiteli, ince bagirsak, kolon mukozasi, hepatositler, ekrin bezleri, fallop
tipleri, pankreas asiner hiicreler, serviks uteri ve endometriyumdan salgilanir. CKI18,
hepatositlerdeki major sitoplazmik ara filament proteinidir. Hem nekroz hem de hepatositin
apoptozisi sirasinda dolasima salinir. Total CKI18, hiicreler nekroz sirasinda 6ldiigiinde
dolagim i¢ine salinir (41). Bu agidan bakildiginda anlamli olarak artisin A+M+E 7g grubunda
olmasi bu grupta hiicre iskelet yapisinin korundugunu gostermektedir.

Eriskin karacigerdeki iki temel epitel hiicre tipi hepatosit ve kolanjiyosittir. Hepatositler,
karaciger hiicre kiitlesinin biiyiikk ¢ogunlugunu tehlikeye atmaktadir ve glikoz ve amino asit
metabolizmas1 da dahil olmak iizere bir¢ok metabolik role sahiptir. Kolanjiyositler, safra
kanallarin1 siraya koyan ve safra igerigini degistirmede 6nemli olan kanal hiicreleridir (39).
Embriyonik karaciger gelisimi sirasinda, bu iki hiicre tipi ortak bir progenitor, fetal
hepatoblastlardan ortaya ¢ikmaktadir (27). Giincel arastirmalar, hepatosit-kolanjiyosit
arayliziinde terminal safra kanallarinin yakininda bulunan (Hering'in kanali), karaciger kok
hiicrelerini veya oval hiicreleri kiiglik bir hiicre olarak tanimlamaktadir (40). Bu potansiyel
karaciger kok hiicre poptilasyonlarinin, epitel hiicre yapisma molekiilii (EpCAM) ve CD133
(ayn1 zamanda prominin 1 olarak da bilinir) antijeni de dahil olmak iizere yapilarindaki pozitif
belirtecler ile ayirt ediliyor. Bu amagla ¢alismada bakilan CD133 sonuglarinda A+E 7g, A+M
7g, A*M+E 1g ve A+M+E 7g gruplarinda oldugu goézlendi. En fazla yiikseklik A+M+E 7g
grubunda iken A+M+E 1g grubunda da ise bu gruba yakindi.

Bundan sonraki calisamalarda asetaminofen ile karaciger hasar1 olusturuken verilerin
birbirinden daha net ayirt edilebilmesi adina dozu 300 mg/kg’den daha yiiksek
tutulabilir.Yedinci giinde AST ve ALT kan diizeylerine bakilan gruplarin sonuglarinin
kontrolle benzer ¢ikmasinin asil nedeni serumdaki pik degere 3-5. giinde ulasiyor olmalaridir.
Bu giinlerde yapilacak 6l¢iim daha saglikli bir sonu¢ elde edilmesini saglayacaktir. Ayrica
MKH’lerin etkilerini daha uzun siireli takip etmek gerektigini diisiiniilmektedir.

Sonug olarak; akut tedavide EPO’nun etkin oldugu ama uzun vadede MKH verilen grubun
daha iyi sonuglar verdigi dikkate alindiginda hem MKH hem EPO vermenin en saglikli tedavi
edici yontem oldugu ve birbirlerini olumlu yonde etkileyerek sinerjik etkilerinin oldugu
gosterilmistir.
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Ozet

Postiir, kisinin yasantisi boyunca fiziksel ve ruhsal durumunu etkileyen viicut kisimlarinin
pozisyonu ve dizilimi olarak tanimlanmaktadir. Durusa bagli postiir bozukluklari, kisiyi
fizyolojik ve psikolojik olarak olumsuz yonde etkilemekle birlikte kronik boyun, omuz, sirt ve
bel agrilar, ilerleyen yaslarda kamburluk, boyun bolgesinde kireglenme, omuzlarda diistikliik
ve One egrilik ile zamanla kiirek kemigi altindan gecen damar ve sinirlerin sikismasi ve
goriintli bozuklugu gibi saglik sorunlarina sebep olabilmektedir. Son yillarda ise dik durusu
destekleyen korse kullaniminin yayginlastigi goriilmektedir.

Dogru durusu saglamak amaciyla iiretilmis olan ve dik durusu miimkiin kilan farkli malzeme,
model ve tasarima sahip korseler kullanmaktadirlar. Ancak kullanicilar arasinda yapmis
oldugumuz anket calismasinda bu korselerin konforsuzluk hissi yarattigi ve kisinin giinliik
yasam performansini olumsuz yonde etkiledigi tespit edilmistir. Bu aragtirma sonucunda
ozellikle koltuk alt1 tahrisi, c¢elik balenin sert yapisi, cirt batlarin deformasyonu gibi
problemlerin yasandigi belirlenmistir.

Durus bozukluguna bagli kamburlugu olan hastalarin tedavisine destek olabilmek,
yetiskinlerde goriilen durus bozukluklarini Onleyebilmek igin kisiye durus bozuklugu
sirasinda sinyal veren elektronik bir korse yapist gelistirmek amaciyla hazirlamis oldugumuz
proje, TUBITAK (Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu) tarafindan
desteklenmektedir *.

Bu proje kapsaminda gelistirilmekte olan prototip dik durus korsesinde vibro aktiflestirici
elemanlar1 ve bunlarin aktiflestirilmesinin kontroliinde elektronik kart tabanli mikroislemci
kullanilmaktadir. Korseye yerlestirilen bu malzemeler, belirlenmis dogru durus agis1 asildigi
zaman mekanizmay1 tetikleyerek kisiye gerekli uyariyr titresim ve alarm seklinde
gondermektedir. Bu durum korse kullanimi sirasinda kisideki postiir bozuklugunu ve buna
bagli kas tembelligini 6nlenmesine ve kullanim sirasinda konforun artmasina yol agacaktir.

* Tlibitak 1005 Proje No: 117M746

Anahtar kelimeler: Postiir, Korse, Sinyal, Tekstil.
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IMPROVING A SMART CORSET FOR POSTURE DEFECTS
Prof. Dr. Miicella Giinerl, Prof. Dr. Hasan YlldlZz, Dog¢. Dr. Mahmut Pekedisz, Ars. Gor.
Eda Acar’, Yiik. Miih. Serra Sekeroglu', Arda Ozden®
! Ege Universitesi, Miithendislik Fakiiltesi, Tekstil Miihendisligi Boliimii, izmir, Tiirkiye.
2 Ege Universitesi, Miihendislik Fakiiltesi, Makina Miihendisligi Béliimii, Izmir, Tiirkiye.

Posture is defined as the position and alignment of the body parts affecting the physical and
mental condition of the person throughout his/her life.
Postural defects have negative impacts on the person physiologically and psychologically and
also give rise to some problems such as chronic neck, shoulder and back pains, kyphosis
problem at further ages and calcification in neck region, compression of veins and nerves
passing under the scapula and appearance disorder. In recent years upright corsets and their
use have widely become common.

There are a lot of corsets with different materials, models and design to ensure correct
posture. However, in the survey we conducted among the users, it was found that these
corsets create a feeling of discomfort, affect the daily life performance of the person
negatively. As a result of this research, some problems were determined such as underarm
irritation, the rigid structure of the steel ball, and the deformation of touch and close fastener.

In order to develop an electronic corset structure that gives signal to the person during posture
disorder and thus to support the treatment of patients with kyphosis and to prevent posture
disturbances in adults we are carrying out a project supported by TUBITAK (The Scientific
and Technological Research Council of Turkey)*.

In this project, vibro activating elements and the electronic card based microprocessor to
control the activation are used in the prototype corset. These materials placed in the corset to
trigger the mechanism when the correct posture angle is exceeded and sends the necessary
warning to person in the form of vibration/alarm. This will prevent postural impairment
during the use of the corset and the associated muscle laziness, and will also lead to increased
comfort during use.

* Tiibitak 1005 Project Number: 117M746
Keywords: Posture, Corset, Signal, Textile.
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ERGONOMIC RISK ASSESSMENT OF ROVING BOBBIN CHANGING PROCESS
IN SPINNING MILL

‘Miicella GUNER, Eda ACAR
Y2Ege University, Faculty of Engineering, Department of Textile Engineering, Izmir, Turkey

ABSTRACT

The body postures and the correctness of movements during work are an indicator of how
healthy and successful work life can be. Musculoskeletal system disorders occur when
improper and inadequate body posture and movements are repeatedly performed. Therefore,
before such discomforts arise, it is important to conduct risk analyzes of tasks, and to identify
factors that cause physical loading. In this study, the working postures of the roving bobbin
changing process in spinning mill were investigated by using REBA (Rapid Entire Body
Assessment) and RULA (Rapid Upper Limb Assessment) methods commonly used in
evaluating working postures in different sectors.

Keywords: Ergonomics, Ergonomic risk assessment methods, REBA, RULA, Working
posture.

1. INTRODUCTION

Almost all sectors involve various risks depending on both working conditions and the works.
The illnesses emerging due to the works that are done show increase both in developed and in
developing countries, and bring financial burdens on managements, hamper quality and
adversely affect the labourers psychologically by causing loss of productivity.

According to the 2017 statistics of Social Security Institution (SSI) pertaining to industrial
accidents and occupational diseases, 359.653 labour accidents happened and 691 occupational
diseases were observed in that year. When compared to the statistics of 2016, it was observed
that industrial accidents increased by 25% and occupational diseases by 16% [1].

In this respect, employees, working environment, the machineries in the working
environment, and all the labour equipment used related to the works done should be
examined. In order to prevent the problems that may arise, the highest level of allowable risk
should be determined, and the ergonomic risk factors should not be allowed to exceed this
level.

Labour force is an extremely important factor in terms of production efficiency. On the other
hand, despite newly-developed technologies, textile sector is predominantly a labour-intensive
sector when compared to other sectors. Analysing the labourers ergonomically is significant
in terms of congruence of work to labourer and suitability of labourer to work for sustainable
success in this sector, and there are plenty of developed methods for this analysis.

Risk exposure assessment techniques regarding musculoskeletal system disorders arising due
to work are classified in three categories as subjective evaluations by the employees,
systematic observations and direct measurements. Observational techniques were developed
for the purpose of systematically recording workplace risk exposures and of obtaining
guantitative judgement. REBA, a combined method, and RULA, one of the methods of
membrum superius assessment, are simple observational assessment tools.
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In relation to the two methods cited in the literature, there are limited numbers of studies
carried out aimed at examining working postures in textile industry. A new working counter
was designed in order improve the working conditions in a carpet weaving shop. Four mostly
carried-out main tasks were determined and the situations were compared with the results by
analysing them RULA [2]. A questionnaire composed of two parts was conducted on 381
people working at textile factories. The first part includes socio-demographic characteristics,
working conditions and health problems of the workers, and the second part covers the RULA
assessment. A significant correlation was found between the higher RULA scores and the
ages of the workers [3]. Another study was performed, in a company located in Mexico,
through the RULA and Fuzzy Logic method for the assessment of risk by maintaining
inadequate by the poor design of workspace views [4]. At a factory where baby towels,
bathrobe and sleepers are manufactured, physical workloads of workers for thirteen different
operations were evaluated with REBA method [5]. The information regarding risk levels
based on working activities and the main reasons of musculoskeletal system disorders were
obtained thanks to REBA method [6]. In a small scale industry in India a study related to
evaluation of working postures was conducted on 15 workers and assessment were obtained
by using REBA and RULA method together [7]. Ergonomic risk assessment was carried out
in the quilt manufacturing department of a textile company and improvement suggestions
were presented. After these analyzes, it is concluded that quilt sewing and quality control
procedures had more moderate and lower risks, while the folding and packaging processes
had medium and higher risk levels [8]. After ergonomic improvements in machine sewing
process in textile production, changes in musculoskeletal risks were examined by Quick
Exposure Check method (QEC) [9].

In this study, working postures were examined pertaining to roving bobbin changing process
in a spinning mill. These working postures were assessed with REBA and RULA, two of the
effective methods in determining ergonomic risk level and the results related to the methods
were compared.

2. MATERIAL AND METHOD

2.1. Material

The production of yarn, which is a necessary raw material for fabric production, in ring
spinning machines was made thanks to sliver feed system which is spirally-wound to plastic
bobbins in a parallel way. These rovings are placed by a worker to the creel located in the
upper section of the machine. In this study, the working postures which are required when
placing roving bobbin to the machine were assessed ergonomically.

To that end, the roving bobbin changing process was recorded and then the video is watched
repeatedly. After that, some photos from the video were taken and evaluations have been done
over these photos (Figure 1).
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1) 2) ©)
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Figure 1. Working postures of roving bobbin changing process

The process steps of the roving bobbin changing process are explained in detail below.

1.
2.

The roving bobbin is held by the bottom and it is lifted to the creel and placed.
Starting point of the roving are transferred to roving guide, at this time the bobbin is
rotated with the help of the other hand.

3. Entrance of the roving to the drafting system.
4,
5. Fixing of the roving in drafting system.

Frustration of the top weighting arm.

2.2. Method

While determining the method of the study, first of all employed methods in assessing
ergonomic risk factors included in the literature are examined, and then REBA and RULA
methods, which offer a comprehensive evaluation for our study, were preferred. These
methods, which are used while evaluating the ergonomic risk factors such as force applied,
the load lifted or frequency of movement, are explained below.
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REBA Method

Dynamic motions and static positioning can be analysed with REBA method by watching
Figure 2 [10]. First of all, body parts are divided into two as A (trunk, neck, legs) and B
(upper arms, lower-arms, wrists) when determining REBA score for the method [11].

Group A Group B
Trunk Use Table A Use Tabl B Upper
Arms
Neck Lower
* Loading/Forced + ol
Legs coupling Wrists
R/L
Score of A Score of B
Use table C
Score of C -J
+
Activity Score | ]
REBA Score | ]

Figure 2. REBA method scoring diagram [10]

The scores of trunk, neck and legs are determined separately, and then a score which is
formed of the combination of these scores is determined thanks to the related table. Score of
A is derived by adding load/force score to this score. Similar process is carried out for upper
arm, lower arm and wrist and thus score of B is derived. Then a score of C consisting of a
combination of scores A and B is obtained. Thus REBA score, which changes between 1 and

15, is derived by adding activity score to the score of C (Table 1).

Table 1. The REBA score assessment chart [12]

Activity Level REBA Score Risk Level Activity
0 1 Negligible No action required
1 2-3 Low Change may be needed
2 4-7 Medium Further investigation, change soon
3 8-10 High Investigate and implement change
4 11-15 Very High Implement change
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RULA Method

This method was designed to evaluate the employees who are exposed to musculoskeletal
overloads giving rise to membrum superius (hand, wrist, elbow, upper arm, lower arm,
shoulder and neck) disorders. In RULA method there is a scoring system that makes available
to be able to express the levels of overloads of the body parts are exposed to (Figure 3).

Upper Arm
I Lower Arm Score A J N Muscle . Force _ Use Table C
I Wrist l Use Table A I
v
Wrist Twist Grand Score
F
Use Table B
Neck
Score B + Muscle + Force = Use Table C
Trunk
Legs

Figure 3. RULA method scoring diagram

Application of the method is quite easy and can be examined in three stages;

> In the first stage, shape of body stance is observed during the work. In this stage, the
body is divided into two groups including A and B. Upper arms, lower arms and wrists are
included in Group A, while group B covers neck, body and legs.

> In the second stage, the derived scores are grouped according to the different parts of the
body. After the scores belonging to the body parts of groups A and B have been derived,
and then the combined scores of A and B groups are found thanks to related charts.

> In the third stage, the overall score is obtained. The overall score is graded from 1 to 7.
The score 1 represents the lowest possibility of risk, and the score 7 shows high risk (Table
2.).

Table 2. RULA score assessment chart [13]

Action Level Grand Score Action
1 1-2 Negligible risk, no action required
2 3-4 Low risk, change may be needed
3 5-6 Medirum risk, further investigation, change soon
4 7+ Very high risk, implement change now

We utilized uMED ergonomics software which is quite easy for the application of above-cited
methods aiming at the defined working postures and which has been designed to help the
users in assessing and reducing the occupational risks that may arise in the workplace.
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3. FINDINGS AND GENERAL EVALUTION

The application was carried out in the spinning mill that is situated in Ege University, Textile
Engineering Department. First of all, the roving bobbin changing process was examined and
then it was dealt with as a five-step basic process. Following this, the obtained images for the
determined five-step basic process were transferred to uMED ergonomics program. Then,
measurements are taken from these images and the final REBA and RULA scores are
calculated as provided in Table 3.

When the Table 3 is examined, the first process step has medium risk according to REBA
method, while it has high risk according to RULA method. The second process step has
medium risk in terms of both methods. For the other processing steps in terms of both
methods were obtained similar results.

Table 3. Application results of REBA and RULA methods

Il:\’ch)JSrir:iboenr g;?? Risk Level ?Clélr‘? Risk Level
5 Medium risk 7 High risk
4 Mediumrisk 5 Medium risk
3 Low risk 3 Low risk
3 Low risk 3 Low risk
- 3 Low risk 3 Low risk

Of all the factors that affect production, labour force is the most important one, and there are
plenty of elements affecting the labour force performance. Ergonomically proper working
postures have a significant effect in increasing the labourers’ performances [14].

In the present study, the ergonomic analysis of roving bobbin changing process was carried
out using two different methods. As can be seen, similar results were obtained when the same
working posture was analysed and assessed with both methods. Different scores were
observed only in the first position. The reason is that limit values of the angles derived from
the body are different according to the methods. In addition, score values may change due to
the effect of weight. It will be appropriate for the results of RULA method demonstrating
higher level of risk while evaluating risk level of this process step in general. It is important
for these works to be assigned to the people possessing suitable anthropometry for the job.
Besides, it is also an advantage for this work not to be executed frequently within a short
period of time. It is probable that as long as the work to be performed is suitable for the
person’s capability and also suitable for his/her anatomic, physiologic and psychological
features, the harmony between the work and employee is ensured, and thus the highest
efficiency is obtained with minimum fatigue.
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HASTANE BAHCELERININ PEYZAJ TASARIMLARININ DUZCE iLi
ORNEGINDE iRDELENMESI
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OZET

Insanlarin genellikle tedavi amach gittikleri hastanelerin ortamlarr; tedirginlik, gerginlik ve
stres yaratan ortamlardir. Hastane bahgelerinin ise insanlarin stresten uzaklagmalarina,
sakinlesmelerine yardimci oldugu ve tedavilerinde olumlu katki sagladigi bilinmektedir. Bu
nedenledir ki peyzaj mimarlari, hastane bahgelerini insanlar i¢in fiziksel rahatlama, stres
azaltma, iyi olma hissini artirma, fiziksel hareketliligi ve motivasyonu artirmayr saglayacak
acik yesil alanlar olarak tasarlamalidir. Bu c¢alismada, Diizce ilI’indeki 6 hastanenin bahgesi
detayli bir sekilde incelenmis, gézlem formu yardimiyla hastanelerin genel degerlendirmesi
yapilmistir. Buna gore formlardaki kriterlerin hastane bahgelerinde bulunup bulunmamasina
gore puanlar verilerek, aldiklar1 toplam puanlara gore birbirleriyle kiyaslanmistir. Sonug

olarak hastane bahgelerinin sorunlari ortaya konulmus ve ¢6ziim onerileri getirilmistir.

Anahtar Kelimeler: Hastane, Hastane bahgeleri, Peyzaj tasarimi, Diizce

INVESTIGATION OF LANDSCAPE DESIGNS OF HOSPITAL GARDENS IN
DUZCE PROVINCE

ABSTRACT

The environment of hospitals where people usually go for treatment; they are the
environments that cause anxiety, tension and stress. It is known that hospital gardens help
people to get away from stress, help them relax and make a positive contribution to their
treatment. This is why landscape architects should design hospital gardens as open green
spaces for people to provide physical relaxation, stress reduction, a sense of well-being,
increased physical activity and motivation. In this study, the garden of the 6 hospitals in
Diizce was examined in detail and the general evaluation of the hospitals was made with the
help of the payroll table. Accordingly, the criteria in the tables according to whether the
criteria in the hospital gardens were given, compared to the total points they were compared.
As a result, the problems of hospital gardens were identified and solutions were proposed.

Keywords: Hospital, Hospital gardens, Landscape design, Diizce
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1.GIRIS

Giliniimiizde kiiresel 1sinma, c¢evre kirliligi, tarim ve gida sektoriindeki yanlis uygulamalar,
alkol, sigara vb. kullanimi, stres insan sagligini tehdit ederek hastaliklarin artmasina neden
olmaktadir. Insanlarin tedavi amagli hastane segimlerinde; sadece nitelikli doktor segmekle
yetinmedikleri ayn1 zamanda gerek hastanelerin sundugu fiziksel ve sosyal imkanlara gerekse
ihtiyaclarina cevap verecek estetik ve islevsel dis mekan Ozelliklerine dikkat ettigi
goriilmektedir.

Hastaneler genellikle insanlar i¢in karmasik olan ve gerginlik yaratan stresli ortamlardir.
Hastane bahgeleri ve tasarimlari, hastalar iizerinde psikolojik, fiziksel ve sosyal a¢idan pozitif
katkilar saglayarak hastalarin tedavi edilmesi siirecinde etkili olmaktadirlar (Karakaya ve
Kiper, 2011).

Hastane bahgeleri, fiziksel rahatlama, stresi, kaygiyr ve endiseyi azaltma, iyi hissettirme,
hafiza tazeleme, sosyal iliskiler kurma, fiziksel anlamda motivasyonu ve hareketi artirma gibi
etkileri olan agik alanlardir (Elings, 2006). Yapilan bir¢ok arastirmada; hastanelerde dogayla
temas etmenin (bitkiler, peyzaj diizenlemeleri vb.), su kullaniminin, giines 1s18inin ve temiz
havanin; hastalarda kolestrolii diisiiriicii, agriy1 hafifletici, stresi ve hastalik siiresini azaltici
etkisinin oldugu tespit edilmistir. Ayrica hasta odalarimin konumlanmasi ve hastane
cevresinde dogal manzaralarin kullanimi, agri ve endiseyi azaltti§i, ameliyatlar sonrasi
hastada psikolojik rahatlama sagladigi, kalp atis1 ve kan basinci hizinda ise diizenleme
sagladigi belirlenmistir (Cohen and Werner, 1999; Diette et al., 2003; Tse et al., 2002a; Tse et
al., 2002b, Katcher et al. 1984; Frumkin 2001; Ulrich 1999). Hastane bahgeleri, hastalara
hayatin renklerini ve giizelligini vurgulamasi, hastalar1 hayata baglamasi, imit verici olmasi
ve hastalarin diisiincelerini farkli taraflara yonlendirmesi acgisindan da olduk¢a &nemlidir
(Sakici, 2009).

Hastane bahgelerini hastalarin yani sira saglik personeli, idari personel, hastane biinyesinde
ticari faaliyet gosteren isletmelerin calisanlari, refakatgiler, saglikla ilgili egitim alan
ogrenciler de kullanmaktadir. Dolayisiyla hastane bahgeleri tasarlanirken; farkli kullanicilarin
ihtiyaclar1 da dikkate alinmalidir (Akgiin, 2018)

Giintimiizde hastanelerin blok yapilar halinde insa edildigi, dis mekan tasarimlarindan ¢ok i
mekan tasarimlarina 6nem verildigi ve insan odakli hizmet anlayisindan ¢ok ticari hizmet
anlayiginin 6ncelikli oldugu goriilmektedir. Hastaneler verdigi saglik hizmetinin yani sira iyi
tasarlanmig bahgesi ile de hasta sagligina 6nemli katkida bulunmaktadir. Hastane bahgelerinin
durumlarin  belirlenmesi, problemlerinin ve eksikliklerinin ortaya konularak ¢oziim

onerilerinin getirilmesi hastane kullanicilari i¢in olduk¢a 6nemlidir.

Calismada, Diizce Ili’nde yer alan 6 hastane bahgesinin peyzaj tasarimlari islevsel ve estetik
acindan degerlendirilerek, mevcut durumlarinin ortaya konulmasi amaglanmis ve hastane
bahgelerinin ortak problemleri belirlenip ¢6ziim Onerileri getirilmistir.
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2.MATERYAL METOT

Aragtirmanin  ana materyalini Diizce Il’inde bulunan 6 tane hastanenin bahgesi
olusturmaktadir. Bat: Karadeniz Bélgesi’nde yer alan Diizce ili, dogusunda Bolu ili, batisinda
Sakarya ili ve kuzeydogusunda Zonguldak ili ile sinir olup, toplam niifusu 387.844 diir
(Anonim, 2019a) (Sekil 1).

Sekil 1. Arastirma alaniin konumu (Anonim, 2019b)

Arastirma kapsaminda incelenen hastaneler; Diizce Universitesi Saglik Uygulama ve
Arastirma Hastanesi, Diizce Atatiirk Devlet Hastanesi Merkez Poliklinigi, Diizce Atatiirk
Devlet Hastanesi Muncurlu Semt Poliklinigi, Kaynashh Devlet Hastanesi, Gilimiisova-
Cumayeri Devlet Hastanesi ve Ozel Cagsu Hastanesi’dir (Sekil 2).

Ayrica ¢alisma alanlarina ait yerinde yapilan incelemeler ve gozlemler, ¢ekilen fotograflar,
literatlir taramalari, ¢alisma alanlartyla ilgili kisi ve kuruluslarla yapilan sozli goriismeler
ikincil kaynaklar1 olusturmaktadir.

Hastane bahgelerinin tasarim kriterlerine gére degerlendirilmesinde kullanilan gozlem formu;
Atabeyoglu ve Bulut (2007), Karakaya ve Kiper (2011) ile Aksu ve Demirel (2012)’in
caligmalarindan yararlanilarak olusturulmustur. Goézlem formu 2019 yili Mayis-Haziran
aylarinda farkli giin ve saatlerde, Diizce Ili’nde yer alan 6 hastane bahgesinde doldurulmustur.
Hastane bahgelerinin degerlendirilmesinde 36 adet tasarim kriteri kullanilmigtir (Tablo 1).

Gozlem formundaki tasarim kriterlerinin degerlendirilmesinde; mevcut degil: O,
mevcut/olumsuz: 1, mevcut/kismen olumlu: 2, mevcut olumlu: 3 puan verilerek puanlamalar
yapilmistir. Calisma kapsamindaki hastane bahgelerinin  puanlamalar1 arastirmacinin
gozlemine dayali olarak gerceklestirildikten sonra, degerlendirme sonuglarinin basari
yiizdeleri hesaplanmis ve buna gore % 0-30 arasi basarisiz, % 30—45 arasi yetersiz, % 45-60
aras1 kismen basarili, % 60-85 arasi basarili, % 85-100 arasi ise ¢ok basarili olarak
belirlenmistir. Ayrica arastirma kapsamindaki hastanelerin mevcut durumlar1 karsilastirilarak

degerlendirilmis ve ¢esitli 6nerilerde bulunulmustur.
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3.BULGULAR

Diizce Universitesi Saghk Uygulama ve Arastirma Hastanesi

1950 yilinda Gogiis Hastaliklart Hastanesi olarak insa edilmis iken 2009 tarihinde Diizce
Universitesi Konuralp yerleskesine tasinarak hizmet vermeye baslamistir. Hastane kent
merkezine 9 km uzaklikta yer almaktadir. Hastane bahgesine tek bir giris bulunmakta ve bu
giriste giivenlik birimi mevcuttur (Sekil 3a). Bahge igerisinde acil girisi ve poliklinik girisi
birbirinden tamamen ayr1 ve diizenlidir. Yapimi heniiz bitmemis olan otopark alanmi fazla
faaliyet gostermediginden, yol iistlerinde park halinde duran araclar karmasa ve goriintii
kirliligi yaratmaktadir (Sekil 3 b). Yaya yolu ve ara¢ yolu ayirimi kismen yeterlidir.

Akgakoca
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1. DU Saglik Uygulama ve Arastirma Hastanesi 4. Kaynaslh Devlet Hastanesi
2. Diizce Atatiirk Devlet Hastanesi Merkez Pl. 5. Giimiisova-Cumayeri Devlet Hastanesi
3. Diizce Atatiirk Devlet Hastanesi Muncurlu Semt P1. 6. Ozel Cagsu Hastanesi

Sekil 2. Incelenen hastanelerin Diizce kentindeki konumlar1 (Anonim, 2019c).
Hastane bahgesinden izlenebilen kent manzarasi oldukg¢a etkilidir. Hastanede binalar arasi
gegisler bina digina ¢ikmadan da saglanacak sekilde tasarlanmigtir. Cami ve otopark alani
yapimi hala siiren hastanenin bahgesi genelde insaat halindedir (Sekil 3c¢). Bu nedenle gelis
yolundaki refiij hari¢ bahge de bitkilendirme bulunmamaktadir.

Yapimui siliren caminin alt kisminda kantin, market ve restoran isletmeye agilmistir. Mesali
saatleri igerisinde hizmet veren kantin ve restoranda yeterli oturma alani bulunmamaktadir.
Hastane bahgesinde fiziksel engelliler yonelik rampa ¢ozlimiine ve gorme engellilere yonelik
sar1 ¢izgi uygulamasina yer verilmistir (Sekil 4a).

Poliklinik girisi Oniinde iistii kapali banklar bulunmaktadir fakat ziyaret¢i sayisina gore bu
oturma birimleri oldukg¢a yetersiz kalmaktadir (Sekil 4b). Cop kutular1 ve aydinlatmalar
yeterlidir. Hastane bahge ve peyzaj tasarimlarindan yoksun olmakta birlikte; kullanicilarin
stresli ortamdan kacabilecegi ve rahatlayabilecegi agik yesil alanlar da bulunmamaktadir.
Ayrica hastanede spor alanlari, ¢cocuk oyun alani, su elemani ve heykel gibi objelere de yer
verilmemistir.
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Sekil 3a. Hastane giris yolu Sekil 3 b. Gelisigizel park eden aragla Sekil 3b. Insaat
halindeki cami
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Tablo 1. Hastane bahgelerinin tasarimlarinin degerlendirilmesinde kullanilan gézlem formu

1 | *Smirlarn siirekliliginin Hastane bahgesindeki ¢evreleme elemanlarinin varligini, kullanimini, kalitesi

saglanmasi ve ¢cevreleme elemani ve sinirlarin olusumunu kapsar.

2 | *Cocuk oyun alani Hastane bahgesindeki ¢ocuk oyun alaninin varligini ve yapisini tanimlar.

3 | *Yonlendirme Bahgeyi olusturan mekanlara, kullanicilarin rahat bir sekilde ulagtirilmasina
yonelik bilgileri kapsar.

4 | *Kentsel yesil alan gelisimine katki | Hastane bahgesinin, kentsel agik ve yesil alanlarinin miktar iizerine olumlu
veya olumsuz etkilerini ele alir.

5 | *islevselligin saglanmasi Hastane bahgesinin kullanicilarin ihtiyaglarini karsilayabilmesini tanimlar.

6 | *Aydmlatma Hastane bahgesinin aydinlatma sistemini degerlendirir.

7 | *Sulama Bahge yesil alan sulama sistemlerini veya sulama olanaklarini1 degerlendirir.

8 | *Cevresel karakterin korunmasi Hastane bahgesinin yakin gevresi ve ¢evresindeki unsurlarla olan iligkilerini ve
uyumunu ele alir.

9 | *Mekanlar arasinda siirekliligin Hastane bahgesindeki mekanlarin birbirleriyle olan iligkilerini ve kendi

saglanmast aralarindaki tamamlayicilik 6zelliklerini degerlendirir.

10 | *Algilanabilirlik Hastane bahgesinin kullanicilara igeriden ve digaridan verdigi izlenimi ve
anlagilma derecesini degerlendirir.

11 | *Cop kutulari Hastane bahgesindeki ¢6p kutularinin konumlarini, uygunlugunu ve
yeterliligini degerlendirir.

12 | *Konfor Kullanicilarin bahgedeki rahatliklarini ve alanin ergonomisini degerlendirir.

13 | *Fiziksel ulagilabilirlik Otomobil, dolmus, otobiis vb. araglarla ya da yaya olarak hastanenin
ulagilabilirligini degerlendirir.

14 | *Giris ve giris linitesi Hastane bahgesine giris kapilarini ve giris kuliibelerini fonksiyon, yeterlilik ve
estetik yoniinden degerlendirir

15 | *Rehabilitasyon ve iyilestirme Hastane bahgesinde hastalar i¢in 6zel olarak hazirlanmis rehabilite alanlarini

bahgesi degerlendirir.

16 | *Otopark alani Hasta, personel ve ziyaretcilere hizmet verebilecek otopark alanlarmin varlig
ve yeterliligini degerlendirir.

17 | *Acil servis yolu Hastane bahgesinde ambulans igin kullanilan yollar1 degerlendirir.

18 | *Kimlik Hastanenin niteligi, statiisiinii ve bahge anlayigindan gelen tarzini ifade eder,
degerlendirir.

19 | *Uyari ve yon tabelalart Hastane bahgesindeki uyar1 ve yon tabelalarini degerlendirir.

20 | *Spor tesisleri Bahgedeki spor tesislerinin varligy, yeterliligi ve uygunlugunu degerlendirir.

21 | *Engellilere yonelik diizenleme Engellilerin kullanimina yonelik bahge aktiviteleri ile tiim alani kapsayan
kullanimlari degerlendirir.

22 | Sembol olusturma Hastanenin gerek binasiyla gerekse bahgesiyle ¢evre iizerinde olusturdugu
etkiyi degerlendirir. Insanlar tarafindan landmark olarak gorebilirligini
degerlendirir.

23 | Icerisi-disarisi iliskisinin I¢c mekan-dis mekan arasindaki yapisal, mantiksal ve psikolojik iliskileri

saglanmasi inceler.

24 | Kentsel dokunun siirekliliginin Hastane bahgesinin kentsel dokuyla olan baglantisini ve bahgenin kentteki

saglanmasi yerini degerlendirir.

25 | Estetik Hastane bahgesinin estetik anlamda yeterliligini ve uygunlugunu tanimlar.

26 | Havuz ve su elemant Hastane bahgesindeki su dgelerinin varligini ve yeterliligini degerlendirir.

27 | Oturma alanlar1 Hastane bahgesindeki agik veya kapali oturma mekanlarini fonksiyon, yeterlilik
ve estetik diizeyde degerlendirir.

28 | Bitkisel materyal Hastane bahgesinin agag, agaccik, ¢ali ve ¢igekler bakimindan durumunu
degerlendirir.

29 | Doseme Hastane bahgesindeki déseme materyalinin yeterliligini, fonksiyon ve estetik
yoniinden degerlendirir.

30 | Gorsel aks ve perspektif yaratma Hastane bahgesindeki giizel gériiniimler ve manzarali alanlar ile bunlarin
etkinligini degerlendirir.

31 | Yiriyis yolu Hastane bahgesinde yiirliyiis ve gezinti amagli olarak olusturulmus yollarin
varligini ve yeterliligini inceler.

32 | Gorsel ulasilabilirlik Hastanenin bina ve dis mekan unsurlariyla olusturdugu gorsel ¢ekicilik ve
goriiniirliik ile cevredeki diger yap1 ve dgelerden farklihigini degerlendirir.

33 | Giizel manzara Hastane bahgesinde olusturulmus olan gorsel agidan etkili mekanlarin varligini
ve yeterliligini degerlendirir.

34 | Farkli diizlemlerde tasarim yapma Hastane bahgesinin uygun topografya kosullarinda farkli diizlemler
boyutundaki tasarimini ve bu tasarim anlayigini degerlendirir.

35 | Insan 6lgeginde olma Hastane bahgesindeki kullanicilarin icerisinde bulunmaktan zevk alacaklari,
kendi boyutlarma indirgenmis mekanlari tanimlar.

36 | Sanatsal objelerin kullanimi Hastane bahgesinde gesitli gorsel obje ve heykel kullanimini degerlendirir.

(*) bulunanlar Islevsel faktérleri, (*) bulunmayanlar ise Estetik faktorleri tanimlamaktadir.
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Sekil 4a. Hastane binast Sekil 4b. Oturma birimleri
Diizce Atatiirk Devlet Hastanesi Merkez Poliklinigi

1950 yilinda “’Diizce Saglik Merkezi’’ olarak hizmete agilmis olan hastane, 2006 yilinda
degisen Diizce Atatiirk Devlet Hastanesi adi ile varligini siirdiirmektedir. Hastane binasi 2016
yilinda yeni yerinde yapilmistir (Sekil 5a). Hastane Diizce merkeze 2 km uzaklikta olup, yaya
yoluyla ulasim agisindan uygun konumdadir. Hastanenin ¢evresinde bisiklet yolu ve genis
yaya yollar1 tasarlanmistir (Sekil 5b).

Hastanede ana ve acil girisi olmak f{izere iki tane giris bulunmaktadir. Kullanim kapasitesi
acisindan girisleri yeterli olan hastanenin bu girislerinde giivenlik birimleri de yer almaktadir.
Hastane giriglerinde kullanicilart yonlendirici ve bilgilendirici tabelalar kullanilmasi
algilanabilirligi saglamaktadir (Sekil 6a). Ayn1 zamanda hastanenin vaziyet planinin tabelasi
da giriglerde yer almaktadir. Hastane bahgesi beton duvarlarla ¢evrilmistir.

Hastanenin girislerinde fiziksel engelli hastalar diistiniilerek rampa, gorme engelli hastalar
diistintilerek ise sari ¢izgi uygulamasi yapilmistir. Giriste kantin yer almakta ancak
kullanicilar igin yeterli kapasitede oturma mekanina sahip degildir.

Sekil 5a. Hastane binasi (Anonim, 2019d) Sekil 5b. Yaya ve bisiklet yolu

Genis bir alana sahip olan hastanede nerdeyse tiim alan otopark olarak tahsis edilmis ve yesil
alanlara ise sadece girisin oldugu kisimlarda yer verilmistir (Sekil 6b). Bu nedenle de bahgede
kullanicilarin oturup dinlenecegi, rahatlayacagi alanlar yok denecek kadar azdir. Otopark
alan1 ve ¢evresinde bulunan ara¢ yogunlugunun neden oldugu karmasa ve goriintii kirliligi
hastane bahgesinin en 6nemli sorunudur. Bahgede yaya ve arag¢ yolu ayirimi ¢ok yeterli
olmayip yaya sirkiilasyonu kisitlanmistir. Bisiklet ve motorlu tasitlar icinde otopark alani ana
giris kapisinin yakininda konumlandirilmistir. Otopark agaglandirilmasi yapilmistir ancak
bitki dikimi yeni yapildigindan fonksiyonel, islevsel ve estetik degildir. Hastanede calisanlara
yonelik otopark alan1 da yer almaktadir. Hastanede ara¢ yolu asfalt malzemedir.

Hastane bahgesinde aydinlatma elemanlar1 ve ¢op kutulart hem sayica yeterli olup hem de
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uygun yerlerde bulunmaktadirlar. Hastanede spor alani, ¢ocuk oyun alani, Su 6gesi vb.
herhangi bir faaliyet alani bulunmamaktadir. Sadece ana giriste bir tane ¢esmeye yer
verilmigtir. Mevsimlik ya da ¢ok wyillik bitki tiirlerine yeterince yer verilmemistir. Yesil
alanlarda otomatik sulama sistemi kullanilmaktadir.

Sekil 6a. Yonledirici tabela Sekil 6b. Otoparklar

Diizce Atatiirk Devlet Hastanesi Muncurlu Semt Poliklinigi

2006 tarihinden itibaren cerrahi branslarin servis ve poliklinik hizmetleri verilmeye baglanan
Muncurlu yerleskesi 2017 tarihinden itibaren fizik tedavi ve rehabilitasyon merkezi olarak
faaliyet gostermektedir. Kent merkezine 11 km uzaklikta yer almaktadir. Alana ulagim 6zel
araglarla rahatga saglanabilirken hastalara 6zel, merkezden hastaneye iicretsiz servisler

bulunmaktadir. Toplu tagima ile alana ulasim mevcut olup daha zordur.

Hastane bahgesinin g¢evresi biiyiik beton duvarlar ve ilizerinde demir parmakliklarla giivenli
hale getirilmistir. Muncurlu yerleskesi tek bir ana girise sahiptir. Ana giriste bir giivenlik
birimi mevcuttur. Ana giris orta refiij bitkilendirmesi ile ikiye boliinerek giris ve ¢ikis olmak
iizere birbirinden ayrilmistir. Ayrica yaya ve ara¢ yolu ayrimi da dikkat edilmis olan
hastanenin girisi kullanim kapasitesi agisindan yeterlidir (Sekil 7a).

Ana giriste yonlendirici ve bilgilendirici tabelalara yer verilerek algilanabilirlik saglanmistir.
Hasta ve ziyaretgiler i¢in otopark alanlar1 yeterli olup, hastane calisanlar1 igin de otopark
alan1 bulunmaktadir. Otopark alaninda bitkilendirmeye yer verilmistir (Sekil 7b).

Hastane bahgesindeki bazi alanlar diizenlenmis olmasina karsin bazi alanlar orman alani
olarak birakilmistir. Bu alanda peyzaja dair bir diizenleme yapilmamig, piknik masalar1 ve
oturma banklar1 konmustur (Sekil 7¢). Bu alan kuslarin sesiyle hasta ve ziyaretgilere sakin ve
huzurlu bir mekan imkani vermektedir. Ancak kullanilan donatilar yeterince konforlu

goriinmemektedir.

Sekil 7a. Hastane girisi Sekil 7b. Otopark Sekil 7¢. Piknik masalari

Hastanenin ara¢ yolu asfalt ile kapli olup, kaldirimlarda kilitli parke tasa yer verilmistir.
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Fiziksel engelli hastalar i¢in hastane binas1 girislerinde merdiven ve basamak
kullanilmamistir. Binaya giriste dairesel bir alana yer verilerek hem gelen araglarin doniisii
rahatlatilmig hem de yer oOrtiicii ve mevsimlik bitkilerle bir tasarim alani olusturulmustur
(Sekil 8a). Binanin sag kosesinde bir kantin alani bulunmaktadir. Kantin 6niinde oturma
birimlerine yer verilmis insanlarin birbirleri ile i¢ ice olma ve sosyallesme imkan
sunulmustur (Sekil 8b).

Hastane oldukca genis, temiz ve bakimli bir bahge alanina sahiptir. Yesil alanlar agisindan
olduk¢a zengin olan hastane bahcesinde oturma alanlar1 disinda bir faaliyet alani
bulunmamaktadir (Sekil 8c).

Sekil 8a.Hastane binasi onii  Sekil 8b.Kantin oturma bitimleri ~ Sekil 8c. Bitkilendirme
ornekleri

Kaynash Devlet Hastanesi

2014 yilinda hizmete agilmis olan hastane Diizce merkeze 15 km uzaklikta olup, ulagim
Kaynasl otobiisleriyle ya da 6zel araglarla saglanmaktadir. Hastane alan olarak olduk¢a sinirlt
bir alana insa edilmis ve gelecekte artabilecek gereksinimlere gore biiyiime olanagi dikkate
almmamustir. Hastane bahgesi beton duvar ile g¢evrilerek sinirlandirilmistir. Hastanenin ana
girisi ve acil girisi tek bir giris olarak tasarlanmistir (Sekil 9a). Giriste gilivenlik birimi
bulunmamakla birlikte girisinin saginda ve solunda kii¢iik iki parg¢a halinde yesil alanlar
mevcuttur. Fakat bu mevcut yesil alanlar fazla kiiciik olmalari nedeniyle insanlar1 stresten
uzaklagmasini ve dinlenmelerini saglayacak nitelikte degildir (Sekil 9b).

Hastane dis mekani kilit parke tas dosenmis ve hastane binasi girisini saglayan merdivenlerde
mermer kullanilmistir. Hastane binasi girisinde dik merdivenler engelli hastalar agisindan
kullanima uygun degildir (Sekil 9c). Tekerlekli sandalye ile gelen hastalarin binaya girisi arka

tarafta yer alan acil giris kapisindan saglanmaktadir.

Sekil 9a. Hastane bahgesi girisi  Sekil 9b.Giristeki yesil alan ~ Sekil 9¢c. Hastane binasi girisi

Hasta, ziyaret¢i ve ambulanslar igin yeterli kapasitede otopark alanina sahiptir. Cali ve
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mevsimlik ¢iceklerin hi¢ bulunmadigr hastane bahgesi bitkilendirme konusunda c¢ok
yetersizdir (Sekil 10a). Sadece acil girisinin oldugu kisimda beton duvar boyunca siralanmis
agaclar bulunmaktadir (Sekil 10b). Hastane tek bir bina olarak konumlandirilmis ve fazlaca

sert zemine yer verilmistir.

Hastane cevresinde kullanicilar i¢in oturma alami diizenlenmemistir. Hastane cevresinde
yonlendirici tabelalara yer verilmistir fakat zeminde higbir yonlendirici isaret kullanilmamistir
(Sekil 10c). Ayrica gorme engelliler i¢inde bina c¢evresinde sar1 ¢izgi uygulamasi
bulunmamaktadir. Aydinlatma elemanlar1 da yeterli sayida degildir.

Hastane bahgesinin disindaki sokaga ait olan belediye ¢op kutular1 disinda bahge igerisinde
¢op kutulart bulunmamaktadir. Hastane bahgesinde spor alani, ¢ocuk oyun alani, su elemani
ya da herhangi bir obje (heykel vb.) kullanilmamustir.

Sekil 10a. Otopark alani Sekil 10b. Acil giris kapist Sekil 10c. Yonlendrici tabelalar
Giimiisova-Cumayeri Devlet Hastanesi

2014 yilinda hizmete agilan hastane Diizce kent merkezine 27 km uzakliktadir. Hastane binasi
yeni oldugundan oldukga diizenli ve bakimlidir. Hastane bahgesi beton duvar ile ¢evrilmis
kismen de olsa duvar 6niinde sarilict bitkilere de yer verilerek sinirlandirma desteklenmistir
(Sekil 11a). Hastane bahgesinde ana giris ve acil giris tek bir giristen verilmis ve bu giriste de
giivenlik birimine yer verilmemistir (Sekil 11b). Acil girisi yeterlidir. Ana giriste fiziksel
engelli hastalar igin rampa bulunmaktadir. Ozellikle gérme engelliler igin sar1 ¢izgi

uygulamasina bina 6niinde yer verilmistir.

Hastane bahgesinde bulunan otopark alani ziyaret¢i sayisina gore yeterlidir Otopark alaninda
yaprak doken agaglar bulunmaktadir. Hastane binasinin sag tarafinda bir pergola ve banklara
yer verilmistir (Sekil 11c). Bunun disinda hastane bahgesinde oturma birimleri

bulunmamaktadir.
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Sekil 11a. Hastane duvar1  Sekil 11b. Hastane girisi  Sekil 11c. Oturma birimleri ve déseme

Yonlendirme ve bilgilendirme tabelalar yeterlidir. Hastane bahgesinde genelde kilit parke tas
doseme yer almaktadir. Hastane bahgesinde kullanicilar i¢in herhangi bir faaliyet alani, su
elemani ya da heykel vb. dgelere yer verilmemistir.

Ozel Cagsu Hastanesi

2007 yilinda hizmete agilan hastane Diizce merkeze 5 km mesafede bulunmaktadir. Hastane
anayol Tlizerinde bulundugundan kismen trafik giiriiltisiinden etkilenmektedir ve
alginabilirliligi yiiksektir. Hastane binasi olduk¢a yeni ve modern goriiniislidir (Sekil 12a).
Hastane kisitli bir alana kurulmus olup, ¢evresi duvar ve orgii gitlerle sinirlandirilmistir. Girig
yesil alanla ikiye boliinerek giris ve ¢ikis olarak birbirinden ayrilmigtir (Sekil 12b). Hastane
bahgesi girigindeki kiiciik bina hem giivenlik binasi hem de taksi duragi olarak
kullanilmaktadir. Binanin 6niinde sag ve sol tarafta konumlandirilmis otopark alani yeterlidir.

Personel otopark alanina da ayrica yer verilmistir.

Bahgede bulunan yesil alan yetersiz durumdadir. Bahge alaninin biiyiik ¢cogunlugu otopark
olarak kullanildigindan bahgenin kullanim alani, oturma ve dinlenme alan1 kisithdir. Oturma
birimleri kaldirimda konumlandirilmis, sayica az olup estetik ve konforlu degildir (Sekil 12c).
Oturma birimlerinin ¢ogu giines altina konumlandirilmistir. Bahge igerisinde daha ¢ok ibreli
agaclara yer verilmistir. Hastane bahgesi olduk¢a temiz ve bakimli gériinmektedir. Bahgede
herhangi bir faaliyet alanina yer verilmemistir. Su 6gesi ve objeler de bulunmayan hastane
bahgesinde c¢ocuklar i¢in ¢ocuk oyun alani da bulunmamaktadir. Aydinlatma elemanlari
yeterlidir. Ayrica otopark alaninda ki yesil alanlar da sulama sistemine de yer verilmistir. Cop
kutular1 da yeterli sayida bulunmaktadir. Yonlendirici tabelalarin yani sira yer
yonlendirmelerine de yer verilmistir.

/7

Sekil 12a. Hastane binasi Sekil 12b. Hastane girisi Sekil 12¢. Oturma birimleri

Yerinde yapilan tiim bu gozlem ve incelemeler sonucunda doldurulan gozlem formlari
neticesinde olusan puan durumu her bir hastane igin Tablo 2’deki gibidir.
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Tablo 2’e gore, hastane bahgelerinin hepsinde ¢ocuk oyun alani, spor tesisleri, su 6gesi ve
heykel vb. kullanimlara yer verilmedigi goriilmektedir. Diizce ili’ndeki hastane bahgelerinin
tasarimlarinin puan dagilimi Tablo 3’teki gibidir.

Tablo 3’e gore gozlem formlarindan en yiiksek puani alan bahge 80 puan ile Diizce Atatiirk
Devlet Hastanesi Muncurlu Semt Poliklinigi iken, en diisiik puani1 alan hastane bahgesi 20
puan ile Kaynasli Devlet Hastanesi olmustur. Basar1 yiizdesine bakildiginda Diizce Atatiirk
Devlet Hastanesi Muncurlu Semt Poliklinigi % 74 ile basarili olurken, Kaynasli Devlet
Hastanesi % 19 ile basarisiz olmustur.

Tablo 2. Hastane bahgelerinin tasarimlarinin degerlendirilmesinde kullanilan gézlem formu

Tasarim Kriterleri ‘7 D
] [<5]
— = =
(%)
@ 2 —— i 17
=3 | 2 z2® |2 | £
0 n = £ o .
< © bt < = 7 = 7]
©wT = 2 = S o 2
7 . 25 s 3 T |z | s
2L |/fE | Ea 2 | E | 2
7 < 2 = 2 = = S s
>
s 5 = = £ 5 O =
> > = = L O a V =
— (=) wn <
= g S = S — z a0
- = <N =< = s A =
o = o Q S5 ] = (S,
o B o X 23 = £ —
s 2 S s g3 5 = N
[=H=) a= <= N @) Q
1 *Sinirlarin siirekliliginin saglanmasi ve 3 2 3 2 1 1
cevreleme elemani
2 *Cocuk oyun alan1 0 0 0 0 0 0
3 *Ydnlendirme 2 2 2 1 1 2
4 *Kentsel yesil alan gelisimine katki 0 1 3 0 1 1
5 *[slevselligin saglanmasi 1 2 2 1 1 2
6 *Aydmlatma 3 3 3 1 1 3
7 *Sulama 0 3 1 0 0 2
8 *Cevresel karakterin korunmasi 2 2 3 2 2 2
9 *Mekanlar arasinda siirekliligin saglanmasi 2 2 3 1 1 1
10 *Algilanabilirlik 3 3 3 0 1 2
11 *Cop kutulart 2 3 2 0 1 3
12 | *Konfor 1 2 2 0 1 3
13 *Fiziksel ulagilabilirlik 3 3 1 2 2 1
14 *Giris ve giris linitesi 1 3 3 1 1 3
15 *Rehabilitasyon ve iyilestirme bahgesi 0 0 1 0 0 0
16 | *Otopark alani 1 2 3 2 1 2
17 | *Acil servis yolu 3 3 2 2 2 3
18 *Kimlik 2 2 3 1 1 1
19 *Uyar1 ve yon tabelalart 2 3 2 1 2 2
20 *Spor tesisleri 0 0 0 0 0 0
21 *Engellilere yonelik diizenleme 2 3 2 0 1 1
22 Sembol olusturma 1 1 3 1 1 2
23 Icerisi-disarisi iligkisinin saglanmasi 1 1 3 1 1 2
24 Kentsel dokunun siirekliliginin saglanmasi 3 3 3 0 1 1
25 Estetik 1 2 3 0 0 2
26 Havuz ve su elemani 0 0 0 0 0 0
27 Oturma alanlari 1 2 3 0 1 2
28 Bitkisel materyal 1 2 3 1 1 2
29 Doseme 2 2 2 1 1 3
30 Gorsel aks ve perspektif yaratma 2 3 2 0 1 3
31 Yiiriiyiis yolu 1 2 2 0 1 1
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32 Gorsel ulasilabilirlik 3 3 3 0 1 2
33 | Giizel manzara 3 1 3 0 1 1
34 | Farkh diizlemlerde tasarim yapma 1 1 3 0 0 2
35 | Insan 6lceginde olma 1 2 3 0 1 3
36 Sanatsal objelerin kullanimi 0 0 0 0 0 0

(*) bulunanlar Islevsel faktérleri, (*) bulunmayanlar ise Estetik faktorleri tanimlamaktadir.

Tablo 3. Hastane bahgelerinin tasarimlarinin puan dagilimi

Calisma Kapsamindaki Islevsel Estetik Toplam | Basan Yiizdesi
Hastaneler Puan Puan Puan

1- Diizce Universitesi Saglhk 33 21 54 %50 (Kismen Basarili)
Uygulama ve Ars. Hastanesi

2- Diizce Atatiirk Devlet Hastanesi 44 25 69 %64 (Basaril1)

Merkez Polikinigi

3- Atatiirk Devlet Hastanesi 44 36 80 %74 (Basarili)
Mucurlu Semt Poliklinigi

4- Kaynaglh Devlet Hastanesi 17 3 20 %19 (Basarisiz)

5- Giimiisova-Cumayeri Hastanesi 21 12 33 %31 (Yetersiz)

6- Ozel Cagsu Hastanesi 35 26 61 %57 (Kismen Basarili)

Yapilan tiim bu yerinde gozlemler sonucunda hastane bahgelerinde asagidaki sorunlarin ortak
oldugu belirlenmistir:

Hastanelerde bahge alanlarinin yetersiz ve bakimsiz olmasi.

Hastane bahgelerinin peyzaj tasarim plan ve projeleri bulunmamasi.

Otoparklarin yetersiz ve diizensiz olmasiyla birlikte, bahg¢e kullanimini daraltmasi ve yaya
alanlarini isgal etmesi.
Hastane bahgelerinin sadece otopark olarak kullanilip, algilanmasi.

Oturma ve dinlenme mekanlarinin hem c¢esit ve say1 bakimindan hem de konfor agisindan
yetersiz olmasi.

Su 6gelerinin bulunmamasi.

Estetik objelere yer verilmemesi.

Iyilestirme ve hobi bahgelerinin bulunmamasi.

Bitkisel materyal yetersiz olup, uygun bitki tasarimlari bulunmamasi.

- Bahge i¢inde yer alan donat1 elemanlarinin yetersiz olmasi, estetik ve konforlu olmamasi.

Engelliler i¢in yapilan diizenlemelerin az olmasi.

Engelli kullanicilara iligkin donatilarin bulunmamasi.

Gorsel ve estetik alanlarin olmamasi.
Farkl: faaliyetlere olanak saglayan alanlarin olmamasi.

Cocuklara yonelik oyun alanlarmin bulunmamasi.
4. TARTISMA, SONUC VE ONERILER

Yapilan calisma sonucunda hastane bahgelerinde goriilen en biiyiik eksikligin Diizce Atatiirk
Devlet Hastanesi Muncurlu Sent Poliklinigi disindaki hastanelerde yeterli miktarda bahge
alan1 birakilmamasinin oldugu gériilmektedir. Ozellikle DU Saglik Uygulama ve Arastirma
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Hastanesinde bu sorun karsimiza ¢ikmaktadir. Bu nedenle yeterli biiyiikliikte alan1 olmayan
hastane bahgelerinin, kullanicilar i¢in oturma ve dinlenme mekanlari, yiirliylis yollar1 ve
rahatlayacaklar1 yesil alanlart ¢ok yetersiz oldugu belirlenmistir. Bu durum hastane
bahgelerinin tamaminin otopark olarak kullanilmasina yol ag¢maktadir. Bu nedenle
hastanelerin ~ kurulacaklar1 yerlerin  biiyiiklikleri mevcut ve gelecekteki kullanici
kapasitelerine gore belirlenmelidir. Karakaya ve Kiper (2011) yaptiklar1 benzer ¢alismasinda
Edirme Ilindeki &6zel hastanelerin dis mekan biiyiikliiklerinin  yetersiz oldugunu
belirtmislerdir.

Yapilan ¢alisma sonucunda hastane bahgelerinde belirlenen bir diger sorun ise Ozel Cagsu
Hastanesi hari¢ diger hastanelerde yaya ve arag¢ yollar1 ayiriminin olmamasi ve otoparklarin
yetersiz ve diizensizligi sonucu araglarin gelisiglizel bir sekilde tiim bahge alanina park
etmesidir. Bu durum hastane bahgelerinde hem karmasaya hem de gorsel kirlilige yol
agmaktadir. Hastane bahgelerinde rahatlamak igin vakit gegirmek isteyen kullanicilar, yesil
alandan ziyade park etmis ara¢ goriintiilerine maruz kalmaktadirlar. Aksu ve Demirel (2012)
Trabzon Ili'ndeki hastane bahgelerinde ve Demir (2015) Ankara Altindag Ilgesi’ndeki
hastane bahgelerinde yaptiklari benzer ¢calismada ayni sorunlarin oldugunu belirtmislerdir. En
biiyiik sorun ise DU Saglik Uygulama ve Arastirma Hastanesinde goriilmektedir. Ciinkii
hastanenin otopark alani tam olarak tamamlanmanustir. Insanlarin ¢ogunun araglarini yollara

park ettigi; bu durumun ise yaya ve ara¢ ulagimini olumsuz etkiledigi goriilmektedir.

Arastirma kapsamindaki hastane bahgelerinde yesil alanlarin yetersizliginin yaninda bitkisel
tasarim kriterlerine uygun tasarimlar da yapilmamistir. Otoparklarda, duvar ve yol diplerinde
ibreli aga¢ kullanim1 vb. hatalarin yani sira bitkilerin gdlgeleme, giiriiltii ve goriintii perdesi,
yonlendirme vb. islevsel kullanimlar1 da saglanmamistir. Demir (2015) Ankara Altindag
Ilgesi’ndeki yaptifi benzer calismada hastane bahgelerinde bitkisel tasarim kriterlerine
uyulmadigin1  belirtmistir. Ayrica hastalar {izerinde olumlu duygular yaratabilecek,
dikkatlerini ¢ekici ve rahatlatici bitki tiirleri kullanilmamustir.

Arastirma kapsamindaki hastanelerden sadece DU Saghk Uygulama ve Arastirma
Hastanesinde kent manzarasi, Diizce Atatiirk Devlet Hastanesi Muncurlu Sent Polikliniginde
ise orman manzarasi etkilidir. Hastanede tedavi goren hastalarin bazilar1 bahgeyi aktif olarak
kullanamayip, sadece kaldiklar1 odanin penceresinden izleyerek rahatlayabilecekleri
unutulmamalidir. Bu yiizden hasta odalarinin bahge ya da gilizel manzarali olmasina dikkat
edilmelidir. Ulrich (1984)’in safra kesesi ameliyat1 ge¢irmis hastalar tizerinde gergeklestirdigi
aragtirmasinda, orman manzarali odalarda kalan hastalarin hastaliklariyla ilgili daha pozitif
olduklar1 ve 1yilesme siirecinde daha az agr1 kesici igtiklerini belirlemistir.

Hastane bahgelerinin ¢ogunda engelli hastalarin kullanimi i¢in olusturulmus mekanlarin
yetersiz oldugu goriilmektedir. Baz1 hastanelerde sadece bina girislerinde rampalar ve sari
¢izgi uygulamalar1 kullanilmistir. Ama bahge genelinde bir uygulama yapilmamagtir.

Hastane bahgelerinin ¢ogunda oturma-dinlenme alanlar1 bulunmamakta ve var olanlarin ¢ogu
da hem konforlu hem de estetik degildir. Ozellikle Ozel Cagsu Hastanesi bahgesindekiler
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yaya yollarinin iizerinde, Diizce Atatirk Devlet Hastanesi Muncurlu Sent
Poliklinigindekilerin ¢ogu da giines altinda bulunmaktadir. Ayrica hastanelerdeki ¢op
kutularinin estetik olmadiklar1 ve yerlerinin uygun olmadigi; bu durumun da cevresel ve

gorsel kirlilik yarattig belirlenmistir.

Calisma kapsamindaki hastane bahgelerinde ¢ocuk oyun alami bulunmamaktadir. Akgiin
(2015) Akdeniz Universitesi Hastanesi bahgesinde yiiriittiigii calismasinda hastane bahgesinde
cocuk oyun alanlariin bulunmadigini ve yapilmasi gerekliligini belirtmistir.

Ayrica hastane bahgelerinin hig¢birinde hastalar1 dinlendirici ve rahatlatic1 su 6gesine (havuz,
fiskiye vb.) yer verilmemistir. Bahgelerde bulunan kantin ve restoran tarzi isletmelerinde
kapasitelerinin kullanict sayisina oranla yetersiz kaldigi belirlenmistir.

Yapilan tiim bu degerlendirmeler kapsaminda hastane bahgelerinin iyilestirilmesi igin

gelistirilen oneriler:

Hastanelerin mevcut ve gelecekteki kullanici kapasitesine uygun olarak alan biiyiikliikleri
belirlenmelidir. Hastane girislerine dnem verilmeli, kolay ulasilabilir ve diizenli olmalidir.
Giriglerde giivenlik birimlerine yer verilmeli, bilgilendirme levhalar1 ve hastane plani yer
almalidir.

Hasta, refakatci, personel, ambulanslar i¢in yeterli sayida ve uygun yerlerde otopark alanlar
yapilmalidir. Yeterli genislikte giivenli ve konforlu yaya sirkiilasyonu olusturulmalidir. Gerek
hastane bahgesi igerisindeki ulasimda gerekse bina etrafinda engelli ulasimi ve kullanimlar

¢Ozlilmiis olmalidir.

Yeterli biiyiikliikte yesil alana sahip olmayan hastanelerde sert zeminlerde saksililarda
bitkilendirme yapilmahdir. Bitki tercihlerinde 6zellikle zehirli ve alerjik etkili ya da yogun
kokulu bitkilere yer verilmemelidir. Bitklerin doku, renk, bi¢im ve form o6zelliklerinden
yararlanilmalidir. Bitkilendirmede mevsimsel gecislere dikkat edilerek etkili bir goriiniim
sergilemek i¢in herdemyesil ve yaprak doken bitkiler bir arada kullanmalidir. Bahgelerde kus
ve kelebekleri ¢ekebilecek ¢igekli bitki tiirleri kullanilmalidir. Ayrica bitkilerin bakimlar1 ve
budamalar1 diizenli olarak yapilarak islevsel ve gorsel 6zelliklerinin 6n plana ¢ikarilmasina ve
korunmasina dikkat edilmelidir.

Hastane bahgelerinde hem hastalar ve yakinlari hem de personel i¢in oturma ve dinlenme
mekanlar1 yaratilmalidir. Oturma birimlerinin ergonomik olmasina dikkat edilmelidir.
Hastane bahgelerinde su Ogesine yer verilerek suyun goriintii ve sesinin insanlar iizerinde
olusturdugu olumlu etkisinden yararlanilmalidir. Ayrica ¢ocuk oyun alani, spor alani,
tyilestirme ve hobi bahcelerine yer verilmelidir.

Doseme se¢imlerinde iklim kosullarina ve ¢evresel karakterlere gére uygun malzemeler tercih
edilmeli ve dosemlerle olusturulacak farkli tasarimlarla insanlara yonlendirme saglanmalidir.
Donat1 elemanlarinin bakimli ve yeterli sayida olmalidir. Aydinlatma birimleri uygun yerlerde
amacina gore olmali ve diisiik voltajli 1siklar kullanilarak g6z yorulmamalidir. Cop
kutularmin yeterli sayida ve uygun yerlerde olmasina dikkat edilmelidir. Yonlendirme
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levhalariin yerlerine, boyutlarina ve okunakli olmasina dikkat edilmelidir. Uygun yerlerde ve
sayida biife ve ¢ay bahgelerine yer verilmelidir.

Son olarak yeni yapilacak hastane bahgelerinin tasariminda tiim bu belirtilenler gbz Oniine
alinmalidir. Hastaneler bahgeleriyle birlikte ele alinmali ve tasarlanmalidir. Bu asamada
mimarlar ile peyzaj mimarlar1 aktif rol almali ve yapim asamasindan sonra peyzaj tasariminin
devamliligini saglayacak bakimlarin diizenli bir sekilde yiirtitiilmesi gerekmektedir.
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A NOVEL, FAST AND IMPROVED FOX HUNTING OPTIMIZATION
ALGORITHM (FHA) AND TRAVELLING SALESMAN PROBLEM APPLICATION
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muratonay@erciyes.edu.tr

ABSTRACT

A lot of optimization algorithms mimic animal superior behaviors, in the literature. But
human beings are the cleverest living creature in the world. They use the animals to benefit their
superiority for hunting. For example, human beings use horses to go faster and dogs to locate their
prey. The Fox Hunting Algorithm (FHA) mimics the fox hunting activity which is formed and
improved since 16th century by the human beings. The FHA is a novel and fast general-purpose
optimization algorithm. The FHA is a population-based algorithm. The FHA can be used for
continuous and discrete optimization problems. Here the FHA is applied to a well-known discrete
optimization problem called travelling salesman problem (TSP). The TSP arises in many different
contents for example, computer wiring, vehicle routing, clustering a data array etc. In this paper we
report on typical application of TSP on vehicle routing.

Keywords: Fox Hunting Algorithm, Functional Optimization, Discreet Optimization, Swarm
Intelligence, Optimization, Travelling Salesman Problem, Vehicle Routing
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ABSTRACT

In recent years, a growing interest has been shown on aerial vehicles. Aerial vehicles have
ongoing development in several areas like science, transportation, national defense
policies. Development of aerial vehicles is a complex issue because improving skills of
them require multiple science areas. Aerodynamics, thermodynamics, flow mechanics,
material science are some of the examples. In this viewpoint, making mathematical
modelling on the kinematics and dynamics for different type of aerial vehicles helps to
understand the physics of them and their behaviors. Together with the modelling, the
determination of the control algorithm structure is very important to achieve a better
stabilization. Flight control system design has become an essential need in these days. An
aircraft with high performance relies heavily on automatic control systems for monitor
and control many of aircraft subsystems. So automatic control system design issue
presents a wide range of study area in terms of different type of aircraft systems and
subsystems. Several structures and configurations have been developed to allow 3D
movements like fixed-wing planes, single rotor helicopters, quadrotors for alternate
solutions. When it comes to the Unmanned Aerial Vehicles (UAV) it becomes simpler and
more applicable. Because they have advantages like low costs and accessibility to apply
mathematical modelling and control system design which based upon that, with real flight
tests. There are also other advantages for Unmanned Aerial Vehicles in different areas.
Firstly, errors arise from human factor are minimized. There are also benefits like low cost
for manufacturing and depended operating, flexibility in configuration depending on user
demand and not risking the pilot’s life on hard missions. Mathematical models of different
type Unmanned Air Vehicles are examined in this study.

Keywords: Unmanned aerial vehicle, mathematical modelling, control system design, UAV
structure
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Erciyes Universitesi, Havacilik ve Uzay Bilimleri Fak., Ugak Elektrik-Elektronik Boliimii
muratonay@erciyes.edu.tr, fo5sz@outlook.com, omercanga@hotmail.com,
ziyaozcelik@outlook.com, seyitbatgi@gmail.com, eem.nurcebeci@gmail.com,

OZET

Son yillarda robotik alaninda biiyliyen bir ilgi gosterilmektedir. Aslinda farkli sanayiler
(otomotiv, saglik, iiretim, uzay, vb.) tehlikeli, sikic1 ve zahmetli islerde insanlarla robotlarin
yer degistirmesini gerektirmektedir. Bu gereklilik kendisini hava araclarinda da
gostermektedir. Hava araglari bilim, ulasim, milli savunma politikalar1 gibi degisik alanlarda
devam eden gelisime sahiptirler. Hava araclarinin gelisimi karmagik bir konudur ¢iinkii
onlarin yeteneklerini gelistirmek ¢oklu bilim alanlar1 gerektirmektedir. Aerodinamik,
termodinamik, akiskanlar mekanigi, malzeme bilimi Orneklerden bazilaridir. Bu bakis
acisinda, farkli tipte hava araglar1 i¢in kinematik ve dinamikler iizerinde matematiksel
modelleme yapmak, onlarin fizik ve davraniglarini anlamaya yardimci olur. Modelleme ile
birlikte kontrol algortima yapisi belirlemek, daha iyi bir stabilizasyon yakalayabilmek icin
cok onemlidir. Ugus kontrol sistemi tasarimi bugiinlerde baslica bir ihtiya¢ haline gelmistir.
Bugiin yiiksek performansli bir ugak, bir ¢ok alt sistemini gézlemek ve kontrol etmek i¢in
siddetle otomatik kontrol sistemlerine bel baglamaktadir. Bu yiizden otomatik kontrol sistem
tasarim1 konusu, farkli tiplerdeki ucak sistem ve alt sistemleri agisindan genis bir calisma
alan1 sunmaktadir. Ug boyutlu hareketlere miisaade etmek amaciyla farkli ¢éziimler igin sabit
kanat ucaklar, tek rotorlu helikopterler, quadrotorlar bir ¢ok yapi1 ve konfigiirasyonlar
gelistirilmistir. Konu Insansiz Hava Araglarma (IHA) geldiginde bu daha basit ve
uygulanabilir hale gelmektedir. Cilinkii ger¢ek ucgus testleri ile birlikte, matematiksel
modelleme ve buna dayali kontrol sistem tasarimi i¢in ucuz maliyet ve ulagilabilirlik gibi
avantajlar1 vardir. Ayrica Insansiz Hava Araclari icin degisik alanlarda baska avantajlar da
bulunmaktadir. Her seyden once, insan faktoriinden dogan hatalar azaltilmaktadir. Ayrica
iretim icin diisiik maliyet ve bagimsiz ¢alisma, kullanicinin talebine bagli konfigiirasyonda
esneklik ve zor gorevlerde pilot hayatini tehlikeye atmamak gibi faydalari da bulunmaktadir.
Bu calismada farkli tipteki Insansiz Hava Araglarmin matematiksel modellemeleri
incelenecektir.

Anahtar Kelimler: Insansiz Hava Araci, Matematiksel Modelleme, Kontrol Sistem Tasarimi,
[HA Yapist
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USE OF UNMANNED AIRCRAFT FOR REGIONAL SECURITY PURPOSES
Dr. Murat ONAY, Dr. C. Vakkas yildirim, Y.L. Ogc. F. Onur SONMEZ, Y.L. Ogc. Ziya
Ozcelik, Y.L. Ogc. Seyit Batgi, Y.L. Ogc. Omer Canga, Y.L. Ogc. Nur Cebeci,
Co. Autor: Dr. Murat ONAY
Erciyes University, Faculty of Aeronautics and Astronautics, Aircraft Electrical and
Electronics Dept.
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OZET

Bolgesel giivenlik amagli insansiz hava araci kullanimi giinlimiizde bilimin gelismesiyle
birlikte, gelisen ve ilerleyen alanlardan biri havacilik, Havacilifin gelismesiyle ilerleyen
alanlarin basinda insansiz hava arac1 teknolojileri yer almaktadir. insansiz hava araclar1 birgok
kullanim yeri bulmakta bunlar; haritalama, kargo tasima, gozetleme ve saldir1 amach
kullanim, ilkyardim amach kullanim gibi yerlerde kullanilmaktadir. Bunlarin arasinda en
yiiksek &nem arz eden kisim bélgesel giivenlik olmaktadir. Bolgesel giivenlik igin THA
(Insansiz Hava Araci) belirlenen rotadan kalkarak otonom yada manuel olarak, belirlenen
rotada gorevini ifa etmektedir. IHA nin iizerinde sensorler bulunacak, anlik bilgi aktarimini
yer istasyonuna yapacaktir. Bunlarin eklenmesiyle olaylara yerinde erken miidahale sansi
tantyacaktir. Bolgesel giivenlikte hedef bolge sanayi bolgesi, askeri tesis, hastane, sinir hatti,
onemli devlet binalarinin korunmasi i¢in kullanilabilir. Bizim tercih ettigimiz govde tipi sabit
kanatli karbon govde, kaplama malzemesi olarak depron malzeme tercih edilmistir. Goriintii
icin ii¢ eksenli gimbal kamera tercih edilmistir. Yer istasyonu ile iletisim Ardupilot, apm
planner kullanilmigtir. Gorlintli aktarimi anlik olarak yapilacaktir.

Anahtar Kelimler: insansiz hava araci, drone, bolgesel giivenlik, goriintii isleme

ABSTRACT

Nowadays Unmanned air vehicles (UAV) technologies are the favorite fields of
aviation. Unmanned aerial vehicles can be used for many purposes: mapping, cargo
transportation, surveillance and attack use, first aid use. UAV for regional security purpose is
one of the important and developing field. For this purpose, the UAV will take off from the
designated route and perform its task autonomously or manually on the specified route. The
UAYV has sensors on it, instant data transmission to the ground station. By means of these
features, UAV will give an opportunity for early intervention in the events. In regional
security, the target zone can be used for the protection of industrial zone, military facility,
hospital, boundary line, important government buildings. The body type we choose is fixed
wing carbone frame. A triaxle gimbal camera is preferred for the image capture.
Communication with the ground station was used Ardupilot, APM planner. The image will
be transferred instantly. The images real-time transferred to the ground station immediately.
Keywords: Unmanned Aerial Vehicle, Drone, Regional Security, Image processing
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1.GIRIS

Bu calismada sunulan IHA nin becerilerine
sahip THA imalat: iilkemizde ¢ok yenidir.
Bu ¢alisma ile iilkemiz sanayi bolgelerinin
bliylik isletmelerin, askeri tesislerin, sinir
hattinin, biiyiik hastanelerin ihtiyaci olan
bir IHA sunulmustur.

Ulkemizdeki sanayi bolgeleri ve biiyiik
isletmelerin  denetimi EGM (Emniyet
Genel  Midiirligl),sehir ~ merkezinde
degilse Jandarma ekiplerince veya bagh
bulunan sanayi bolgesinin ekiplerince
devriyeler atarak yiiriitiilmektedir. Mevcut
sistemde EGM ekipleri kara araglar1 ve
helikopter ile inceleme yapmakta ve
helikopter gerek yakitinin  pahalilif
helikopterin maliyet olarak cok yiiksek
olmas1 pilot ve 0Ozel egitimli personel
gerektirmesi inis kalkis i¢cin 6zel alanlara
ihtiyac duymas: bakimindan [HA ile
kiyaslandiginda olduk¢a dezavantajlidir,
IHA ise yakit maliyeti agisindan oldukga
uygun igerisinde Ozel egitimli personel
pilot gerektirmeyen yer istasyonundaki
uzman personel tarafindan birden fazla
IHA’nin kontroliine imkan saglayan inis
kalkig i¢cin Ozel alana ihtiyag duymamasi
bakimindan olduk¢a avantajlidir. Su an
EGM  ekipleri ve sanayi bolgesi
giivenlikleri  halktan gelen sikayetler
neticesinde bolgedeki sorunlarin
giderilmesi saglamaktadir.

Bu ¢alisma ile sunulan IHA ile havadan
alinmis goriintiiler bilgisayara anlik olarak
aktarilmistir ~ ve  mevcut  aksakliklar
koordinatlar1 ile beraber ilgili giivenlik
birimine itfaiye ambulans vs. birimlerine
[HA yer istasyonu pilotu ile iletilmistir.
Bu sayede kisa siirede bolgesel giivenlik
saglanmistir. Sonu¢ olarak zamandan ve
denetim maliyetlerinden biyiik tasarruf
saglanmistir, Helikopter yerine IHA ya da
[HA toplulugu kullanimi, maliyetleri ¢ok
diistirecektir, Giivenligi diizenlemek igin
yapilan harcamalar diisecegi ic¢in ulusal
ekonomiye katki biiyiik olup can ve mal
kayb1 azaltilmistir.

Askeri tesislerin  giivenlik  ihtiyacinin
saglanmas1 genel olarak insan giicii ile
saglanmakta olup kritik noktalarda bulunan
karakollar, hudut istasyonlarinda bulunan

askerlerin can giivenliginin saglanmasi
onem arz etmektedir. Bu gibi askeri
tesislerin giivenliginde insanla birlikte
teknolojinin kullanilmasi olaya zamaninda
etkin ¢oziim bulmayr saglayacaktir.
Calismamizin bir diger amaci da askeri
tesislerin iizerinde bolgesel giivenligi
saglamaktir, Bu gorevi otomatik pilot
modunda otonom olarak belirlenen rotada
devriye gorevini yapacak yer istasyonuna
anlik  gOriintii  aktaracak  iizerindeki
sensoOrlerle yer istasyonunda degisikler
takip edilebilmistir. [1]

Ayn sekilde sinir hattinda devriye gorevi
yapan IHA hem canli giivenligini
saglayacak, hem de goziikmeden gorevini
yapacaktir. Calisma mantiginda otonom
ucus ile belirttigimiz rotada gidecek, canl
algilayan sensorler vasitasiyla olasi ihlali
yerde devriye gorevi yapan ekiplere
bildirerek olaylara yerinde etkin miidahale
imkani1 saglamistir.

Bu c¢alismada bolgesel denetim amaclh
insansiz hava aract (IHA) gelistirilmistir.
Bu c¢alisma dort bolimden meydana
gelmektedir. Birinci boliimde, IHA’nin
gelisimi  ve  bolgesel  gilivenlikten
bahsedilmistir. Ikinci béliimde, materyal
ve yontemin belirlenmesine deginilmistir.
Uciincii boliimde, tasarimizda tercih edilen
metodoloji ve IHA aerodinamigi ve ucus
mekanigi, itki sistemlerinden, IHA kontrol
sisteminden, IHA  yapisindan,  alt
sistemlerinden olan goriintiileme ve anlik
gorlintii  aktarimi, goOriintii  islemeden
bahsedilmistir. Dordiinci  boliimde  ise
tartisma sonu¢ Onerilerden bahsedilmistir.
Gergeklestirdigimiz [HA bolgesel
giivenligi saglarken gozetleme islemini
yapar ve ayn1 zamanda yer istasyonu
ekranina  anlik  gOrlinti  aktarmistir.
Uzerindeki sensdér  verilerinden — gelen
bilgileri yer istasyonuna aktarmistir. Bu
gorevleri gerceklestiren THA sisteminde
itki sistemi olarak elektrik motoru
kullanilmustir.

2.MATERYAL VE YONTEM

Ucusu optimum hale getirmek i¢in skor
denklemleri degerlendirilmis ve
parametrelerin onem derecesi
belirlenmistir. Bolgesel gilivenlik amach
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IHA icin gerekli olan sartlar kisitlamalar
ve pratikteki uygulanabilirlik géz Oniinde
bulundurularak skor gereksinimleri tasarim
gereksinimlerine doniistiiriilmiistiir.
Tablo.1: Gorev Gereksinimlerinin Tasarim
Gereksinimlerine Doniistiiriilmesi

Maksimum Stzulme

Yukardaki tablodaki istenen tasarimi
gerceklestirmek icin literatiir taramasi
yapilmistir ~ ve asagidaki Ornek uzay
denklemi bulunmustur.

Tablo.2:Tasarim  Gereksinimleri  igin
Ornek Uzayi

2.1. Kanat Secimi:

Konvansiyonel Kanat Giivenli ve istikrarli
ucuslar i¢in tercih edilen konfigilirasyon
secimidir. Bu sebeple kargo ve yiik tasima
ucaklart bu yapidadir. Kanat govde
birlesimi dar oldugu i¢in daha fazla
kaldirma {iretir. Bircok pozitif 6zelligine
ragmen Ustten kanat modellerde kalkis
mesafesi uzun olmasi ve alttan kanath
modele  gore daha agir  olmasi
dezavantajlarindandir. Bizim istedigimiz
ozellik asagida tabloda belirtildigi tizere
dretiminin  kolay olmasi ve kontrol
edilmesinin  kolay olmasi nedeniyle
konvansiyonel yapi tercih edilmistir. [8]
2.2. Kanat Yeri

Biitiin konfigiirasyonlar degerlendirilerek
ucus gorevi i¢in en uygun tasarimin
ortadan kanat oldugu anlasilmistir. Bu
se¢imde agirlik, kontrol edilebilirlik,
uretilebilirlik, siiriiklenme, aerodinamik
parametreleri analiz edilmistir.

2.3. Kuyruk Yapis::

Kuyruk Sec¢iminde agirligma kiyasla
maksimum  stabilitesi ~ ve  kontrol
edilebilirlik saglar. Diisiik hizli ucaklar i¢in
uygun oldugu icin konvansiyonel kuyruk

tercih edilmistir.

2.4. Inis Takimi:

Biitiin konfigiirasyon secimleri
incelendikten sonra uygun
konfigiirasyonun Taildragger olduguna
karar verilmistir. Bu secimde bicycle
seceneginin tercih edilmeme sebebi agir bir
ucak tasarlanmamis olmasidir. Bu durumda
bicycle kullanilmast stirtlinmeyi
artiracaktir. Fazla siirtinme ve agirhik
olusturmasi tricycle konfigiirasyonu tercih
edilmemistir. [9]

2.5.Kamera Ve Sensorlerin

Konumlandirilmasi

Bolgesel gilivenlik gorevi 6nemi goz Oniine
alindiginda  tasinacak kameranin agirlik
merkezi altinda ve sensorlerinin kanat
altinda yiik konfigiirasyonu ve

konumlandirilmasinin uygun sec¢imi biiyiik
onem arz etmektedir. Bu calismada {i¢ ¢esit
yik  konfigiirasyonu ve {li¢  ¢esit
konumlandirma secenegi incelenmistir.
Bunlar: govde alti, govde iistii, govde

Biplane

Alttan
kanat

Ortadan
Kanat

T Kuyruk  [Konveksiyo
nel Kuyruk

Burundan [Tandem
Tekerli
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ortasi secenekleridir.
Konum, gimbal yerlesimi ve goriintii alma
rahatligi ve diger konfigiirasyonlara gore
daha uygun vyik dagilimi ozellikleri
nedeniyle gdvde altina olarak secilmistir
2.6.Motor Sec¢imi
Itici pervane su avantajlarindan dolay:
tercih edilmistir: en sik kullanilan pervane
cesitlerindendir, yiizeydeki siirtiinmeden
kaynakli stiriiklenmesi azdir, itici motorun
ucagt  bozulmamig havada  hareket
ettirmesine imkan saglamasi, kanatlar
cekici pervane konfigiirasyonundaki gibi
tirblilanslh  hava  akisinda  kalmaz
dezavantaji ise: itici pervane agirlik
merkezinin arkaya kaymasina neden
olmasidir. [3]

3.BULGULAR

3.1. Tasarim Metodolojisi

Ucagin tasariminin belirlenmesinde
belirlenen  bolgesel  sartlar  dikkate

almmiustir. Bu kisitlamalar ¢ergevesinde
oncelikle literatiir arastirmasi yapilmig
miimkiin itki sistemleri, aerodinamik
karakterler ve yapim modelleri incelenmis
bunlar birbirleriyle karsilastirilarak
boyutlandirma siireci i¢in ¢esitli tahminler
yapilmustir. Literatiir arastirmasi
sonrasinda tasarlanmak istenen ucagin
tasarim gereksinimleri bir 6nceki bolimde
belirlenmistir. Bu Boliimde xflr5 analizleri
1s1g1inda tasarimimiz ortaya ¢ikacaktir. [7]
3.2. Kanat Profili Secimi

Kanat profili, kanadin alt ve st
ylizeylerinde optimum basing dagilimin
saglamistir. Bu da minimum siiriikleme
kuvveti ve yunuslama momentiyle gerekli
tasimay1 elde edilmistir. Dolayisiyla kanat
profili se¢cimi kanat verimliligi acisindan
en kritik segimlerden biridir

Kanat profili, kanadin alt ve st
yiizeylerinde optimum basing dagilimini
saglar. Bu da minimum siiriikleme kuvveti
ve yunuslama momentiyle gerekli tasimay1
elde eder. Dolayisiyla kanat profili se¢imi
kanat verimliligi agisindan en kritik
se¢imlerden biridir[6]

Sekil.1: Kanat Profilleri Cl/Cd Grafigi

Kalinlik orani, kamburluk orani, akis
alanindaki hakim reynolds sayisi tagima ve
siirikleme  katsayis1  temel  sec¢im
sebeplerini olusturmustur. Yapmasi istenen
bolgesel gorevlerinin  gerektirdigi  ucus
karakteristikleri g0z ontinde
bulundurularak kanat profil secenekleri
dorte distrilmiistiir. Bu airfoiller NACA
4412, Clark-y ,USA35B, NACA2412dir.
Final airfoillerinin degerlendirilmesi icin
uygun parametreler Maksimum kalinlik,
Maksimum tasima kuvveti, minimum
siriiklenme  kuvveti ve  maksimum
tagima/siiriklenme orant olarak
belirlenmistir. [4]

Cl/Cd grafiginde USA35B profilinin
yunuslama momentinin kotii  olmasina
ragmen daha diisik Cl degerlerinde en
diisik Cd degerini vermistir. Fakat bu
grafikte aym1 Cl degerleri igin profil
karakterleri arasinda c¢ok biiyiik bir fark
gozlenmemistir. [5]

Sekil.2: Kanat Profilleri Cl/Alfa Grafigi

USA35B sifir hiicum agisinda maksimum
Cl katsayisina sahiptir ve Cl/alfa egimi en
iyi olan profildir. 10 - 20 derece araligi
olan stall bolgesinde en basarili performans
gosteren profil USA35B’dir USA35B daha
kambur olmasina ragmen alt tarafi diiz
oldugu icin lretim ve kaplama kolaylig
saglamistir. Bu nedenle tercih edilmistir.
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3.3. Kanat Aciklik Oram

Kanat aciklik oranmnin artmasi kanat
davranisint  iki  boyutlu kanat (ideal)
davranisina yaklastirmakta, ayrica
indiiklenmis stiriiklemeyi azaltarak
verimliligi arttirmaktadir. Uzun siireler
havada kalmasi tercih edilen bdlgesel
giivenlik ~ amadlh  IHA’nm  yiiksek
degerlerde  kanat  acikligma  sahip
olmasinda fayda vardir. Fakat kanat
acikligin1 gereginden fazla se¢gmek, kanada
yiikklenen egilme momentini arttiracak ve
yapisal  olarak  olumsuz  sonuglar
doguracaktir. Bu sebeple kanat agikligi i¢in
hem aerodinamik verimlilik hem de yapisal
standartlara uyumluluk gozetilerek
optimum bir deger saglanmaya
calisilmistir. Bu degerin saptanmasi i¢in en
uygun yontemlerden biri de benzer hava
araclarinin arastirilmasidir. Kanat aciklik
oranimiz  benzer ugak  arastirmasi

neticesinde 5 olarak belirlenmistir. [1]

| Merkezhat

bZ
Aciklik oram AR = —
(Aspect ratio)

o Ct
Sivrilme orani ) = —

(taper) O

3.4. Gorev Performansi

Bu boliimde gorev modelinde anlatilan
adimlarin performans analizleri
yapilmistir. Yapilan islemler sonucu gorev
performansi asagidaki gibi hesaplanmistir.

Yapilan islemler Gorev Performansi
tablosunda detaylandirilmustir.

Gorev Hiz Mesafe [Siire

Adimi1 (metre/san|(Metre) |(Saniye)
iye)

Kalkis 16.78 25 1.48

Seyir 18 1175  [66.67

Ucusu

Doniis 18 1175 66.67

[nis 15.5 25 1.7

Toplam | 2400 137

Tablo.3: Gorev Performansi Tablosu

3.5. IHA Yapisi

IHA yapist minimum agirlikta, minimum
striiklemede ve iizerindeki maksimum
yiiklere dayanacak sekilde tasarlanmistir.
IHA iizerindeki yiikler karbon fiber cubuk
ile yapilmis olan keel beam ile gdvdeye
aktarilmistir.  IHA  {izerinde en c¢ok
yiilklemeye maruz kalan bdlgeler inis
esnasinda inis takimi ve govde birlesimi
,keskin manevralar esnasinda ise kanat ve
govde birlesimidir. IHA tasarlanirken
[HA’miz1 olas1 hasarlardan korumak igin
bu iki bolgenin saglam  yapilmasi
gerekmektedir. Bu sorunlarin ¢dziimiinde
inis takimi i¢in Oncelikle kontrplak parca
takilmis ardindan metal plaka vida ile
sabitlenmistir. Sonrasinda ise inis takimi
testi yapilmistir. Kanat gévde birlesimi i¢in
de epoksi kullanilarak saglamlastirilmistir.
Ucagimiz kompozit borularin i¢ i¢e gegme
yontemi ile hem saglam hem de hafif bir
iskelet yapiya sahip olmasi saglanmistir.
Yiizeyler i¢in balsa malzeme kullanilmistir
ve bu yiizeyler kaplama filmi ile
kapatilmistir. Inis takimlari  gdvdenin
merkezinde bulunan kompozit borularinin
birlesim  yerlerine adapte  edilmistir
boylelikle biitiin yiikler tek ve saglam bir
noktada  toplanmigtir ~ bu  noktanin
dayanimindan emin olarak tasarimimiz
yapilmistir.  Asagida modelin  XFLRS
goriintiisli yer almistir.
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Sekil:5 Xflr5 Govde Goriintiisii

Sekil.6: IHA XFLR5 Gériintiisii

3.6. Alt
Entegrasyon

Asagida verilen xflr5 analizleri sayesinde
secmis oldugumuz kanat profillerinin
analizleri yapilmistir. Bunlardan birincisi
moment yOniiniin  tespit edilmesidir,
ikincisi kanat ve yiizey viskozitesinin tespit
edilmesidir. Ucgiinciisii ise riizgar tiineli
testi yer almaktadir, riizgar tiineli testinde
secmis oldugumuz sistemin basarilt bir
gorilintii olusturmustur. Yiizeyde tiirbiilans
bulunmamistir.

Sistemlerin Platforma

Momentimiz kanadin 6n kismma yakin
noktada tespit edilmistir.

Sekil.7: XFLR5 ile Moment YOniiniin
Belirlenmesi

Sekil.8: XFLR5 ile  Viskozitenin

Belirlenmesi

Sekil.9: XFLRS ile Riizgar Tiineli Testi

R

Sekil.10: Kanat Govde Kuyruk Birlesmesi

3.7. Kontrol Sistemleri

)|

‘ 3 )

Sekil.11:Sistemin Elektriksel Baglanti
Semasi
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IHA kontrol edebilmek igin yukardaki
sekilde de gorildiigii gibi ucagin igine
yerlestirilmis alici ile kumanda cihazi yani
verici radyo frekanslar1 ile haberlesirler.
Radyo kumandada ki diigme ve ¢ubuklar
kullanilarak 1HA’ya komutlar radyo
sinyalleri ile gonderilir. IHA icindeki alici
bu gonderilen radyo sinyallerini alip
isleyerek ucagin kontrol yiizeyini hareket
ettirecek komutlar1 olusturur. Bu komutlar
kontrol ylizeylerine bagli olan servo
motorlar1 calistirir ve bu ucagin verilen
komuta gore kontrol edilmesini saglar. Bu
siirecin eksiksiz isleyebilmesi icin dogru
parca  secimi  bliyilk Onem tagir.
Tasarimimizda kumanda olarak Frsky
Taranis X9D Plus 16 Kanal 2.4Ghz
ACCST Mode 2 Rc Kumandal6 kanall
Kumanda  tercih  edilmistir  ilerde
ekleyecegimiz sistemler olacagindan bos
kanalin olmas1 avantaj saglamistir. Islemci
olarak Pixhawk, Yer istasyonu Yazilimi
icin Apm Planner tercih edilmistir. Ayrica
goriintii aktarimi icin Osd kullanilmastir.
Ayrica hata mesajlart i¢in bir hat
belirlenmistir.
Yer istasyonu Sistemimiz su kisimlardan
meydana gelmistir: Radyo Kumanda Kismi

-Telemetri alic1 kisim

- Goriintii alict kismu

- Ugus kontrol bilgisayari

- Ucus komuta kontrol, goriintii ve

telemetri datalarmin  ayarlanarak

izlenebildigi yazilim

3.8. Goriintii Isleme ile Belirlenen
Bolgede Ayr1 Zamanlarda Alinan
Gorintiilerin Arasindaki Farkin Tespit
Edilmesi

Yaptigimiz ~ c¢aligmanin  belirli  bir
metodolojiye gore ilerlemesi i¢in Oncelikle
bir akis diyagrami  olusturulmustur.
Asagida bu akis diyagrami goriilmektedir.

e

-

1. IMGE vUKLE

-

2. ImMmcE yOKLE

1

| IrcELER] GRI SiAL AYA DANOSTOR |

!

| 2 Imgeden 1. imgenin piksal sayrsal degerini gikar |

+

Bulunan fark imgesini gri skalaya (0-255) yayw

*

Cregisimi son resimde histogramdaki fark agirhik merkezin
e gére dederdendir farkh olanlan 255 aym olanian O yap

-

Elde edilen resmi goster

+

S >

Sekil.12 isleyise ait algoritma

Akis diyagramini olusturulduktan sonra
akis diyagramina uygun olarak kodlama
yapilmistir. Burada oncelikle renkli olan
orijinal goriintiiler Matlab programina
yiiklenmistir. Daha sonra bu goriintiiler gri
formata ¢evrilmistir. Histogrami ¢ikarilan
gorilintiilerin histogram esitlemesi
yapildiktan sonra histogramin esik degeri
belirtilmistir. Bu esik  degere  gore
goriintliler gri olarak ¢ikarilmistir. Bir
sonraki adim olarak piiriizler giderilmistir.
Son olarak iki resim  birbirinden
cikartilmistir. Olusan yeni goriinti iki
gorilintii arasindaki farki bizlere
vermektedir. Sonugta c¢ikarilan goriintii
hangi amagla goriintii isleme islemine tabi
tutulmus ise ona uygun yorum yapilacaktir.
[5]

Yapilan iglemleri algoritmaya uygun
olarak gergeklestirecek Matlab program

komutlar1 sunlardir: Elimizde bulunan bir
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resim yiliklemek i¢in * imread * komutu
kullanilir;

figurel = imread(‘anka.jpg’);

komut satir1 ile figurel’e anka imgesinin
orijinal hali yiiklenmis oldu.

Elimizdeki resmi ekranda goriintiilemek
icin ‘imshow’ komutu kullanilir;
Imshow(figurel);

Yazdiginda Matlab ekranina Sekil 13.
imge gelmektedir

r Figure 1 ‘\:I =] = h
File Edit View Insert Tools Desktop Window Help ~

Dode [ b | RRTCDEL- S |0EH | =D

sekil.13. figurel'e ait imge
Elimizdeki goriintiiyii gri seviyeye
cevirmek i¢in ‘rgh2gray’ komutu
kullanilir;
figurel= rgb2gray (figurel);

Komutu Matlab iizerinde islettigimizde
sekil 14. Imge ekrana gelmektedir.
B Figure 1 (=E] = ]

DESHS | M RRARUPDEK- @ 0B am

» Sekil.14. figurel ait imgenin griye doniistiirilmiis hali

Gri seviyeye ¢evrilen goriintiiniin
histogramini ¢ikarmak icin ‘imhist’
komutu kullanilir;
figurel = rgh2gray(figurel),
imhist(figurel)

Komutu isletildiginde asagidaki Sekil.15

da ki histogram grafigi olusmaktadir.
n Figure 1 [ ':'_‘_M

File Edit View Inset Tools Desktop Window Help ]

PE IR AR ECE=

600

400

200

0 50 100 150 200 250

Sekil.15 figurel'e ait histogram

Eger birden fazla ¢izim veya grafiklerin
tek bir pencerede agilmasini istiyorsak
bunu ‘subplot’ komutu ile gergeklestiririz.

subplot (2,2,1);

imshow(figurel);

subplot (2,2,2);

imhist(figurel);
Komut blogunu ¢alistirdigimizda asagida
Sekil.16. da ki Matlab ekranina gelir.

B Figure 1 (== s |

File Edit View Insert Tools Desktop Window Help -

D d®| k| RN DEAL- |2 00| =0

i} 100 200

Sekil.16. Subplot komutu ile iki resim ayni pencerede

‘Graythresh’ komutu imgeye ait parlaklik
esigini otomatik olarak belirler ve bu sonug
0-1 arasinda bir sayi ile ifade edilir.

level = graythresh(figurel);

Komutunu isleme aldigimizda Matlab ana
ekraninin solunda workspace boliimiinde
degeri goziikkmektedir. Figurel ait esik
degeri 0,3569 olarak tespit edilmistir (Sekil
17).
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Workspace

Value Min Max
<175x288 logical>

<175:288 wint8> 0 254
0.3569 03569 0.3569

Sekil.17. Tespit edilen deger workspace'de
gorulmektedir

Tespit edilen esik degerine asagidaki
sekilde goriildiigii iizere siyah ve beyaz bir
imge olusturulur.

figurel = imread(‘anka.jpg’);

figurel = rgb2gray(figurel);

level = graythresh(figurel);
bw=im2bw(figurel,level);

imshow(bw);

Komutlar Matlab {izerinde isletilmesi ile

asagidaki goriintii olusur.

B Figure 1 = | B
File Edit \View Insert Tools Desktop Window Help ~

Ddds | AN EL-2(0EH O

Sekil.18. Graythresh komutu ile olusan siyah beyaz
image

Siyah-beyaza ¢evrilen imgenin piiriizleri
olmaktadir. Bu piiriizleri gidermek belli bir
esik degerin altindaki pikselleri silmek i¢in
‘bwareaopen’ komutu kullanilmaktadir.

Onceki ve sonraki alinan goriintiilerin
arasindaki  farki  bulmamizda  yani
amacimiza ulagsmak i¢in en iyi yontem bu
iki resmi birbirinden c¢ikarmaktir. Iki
imgeyi birbirinden ¢ikartirsak st iiste

gelen piksel degerleri aym ise, yani

degisim yoksa 0 degerini verecektir. Fark

olmayan kisimlar siyah renk ile belirtilir.
Eger iist tste gelen piksel degerleri
arasindaki fark sifirdan biyiikse, iki
gorlintii arasinda fark oldugu anlamina
gelir. Piksel degerleri arasindaki fark ne
kadar biiylikse piksel degeri o kadar beyaz
renge yaklasir. Matlab’da bu islemi
yaptiracagimiz komut ‘imabsdift’
komutudur.

Komutun igletimi ile ilgili bir 06rnek
asagida gosterilmistir.

figure2 = imread(‘anka2.jpg’);

figurel = imread(‘anka.jpg’);

subplot(2,2,1);

imshow (figurel);

subplot (2,2,2);

imshow (figure2);

Komutu isletildiginde asagida Sekil 19. de

ki goriintii elde ediliyor.

B Figure1
File Edt View Inset Tools Desktop Window Help

DS KRSV RLA- B 08 D

iki imge arasindaki fark

Sekil.19 Anka iHA'sina ait iki fotograf arasindaki fark
zemindeki beyaz iz

Once imgeleri griye geviriyoruz.

figure2 = imread(‘anka2.jpg’);
figurel = imread(‘anka.jpg’);
figurel = rgb2gray(figurel);
figure2 = rgh2gray(figure2);
subplot(2,2,1);

imshow (figurel);

subplot (2,2,2);

imshow (figure2);

Komut satirlarini islettigimizde asagidaki
gri imgeler olusuyor.
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Bl Figure 1 [
File | Edit = View Inset Tools Desktop Window Help N

DEHS | RANDEAL- 2|08 nD

Sekil.20. imgelerin griye ¢evrilmis hali

Bu iki imgeyi (anka’dan anka2’yi)
birbirinden ¢ikariyoruz. Bu sayede arada
olusan fark beyaz diger kisimlar siyah olan
bir imge ortaya ¢ikiyor.

figurel = imread(‘anka.jpg’);

figure2 = imread(‘anka2.jpg’);

figurel = rgb2gray(figurel);

figure2 = rgh2gray(figure2);

fark= imabsdiff(figurel,figure2);

imshow(fark);

Komut blogunu islettigimizde asagida sekil
21. de iki imgeye ait fark goriiliiyor.

FEILIE OPEL- QA0 =

‘ e €44 View lmen Took Dewtop Window Help

Sekil.21. iki imge arasindaki fark

Yukarda ifade ettigimiz yontem ile
aldigimiz goriintiileri sistemimizde Matlab
ile isleyerek bolgemizde olan
degisikliklerin farkina vararak bolgesel
giivenligimizi sagliyoruz.

4.TARTISMA, SONUC ve ONERILER
Insansiz hava aracimiz kompozit borularin
i¢c ice gecme yontemi ile hem saglam hem
de hafif bir iskelet yapiya sahiptir.
Yiizeyler i¢in balsa malzeme kullanilmigtir
ve bu vyiizeyler kaplama filmi ile
kapatilmistir. Inis takimlart  g&vdenin
merkezinde bulunan kompozit borularinin
birlesim  yerlerine adapte  edilmistir
boylelikle biitiin yiikler tek ve saglam bir

noktada  toplanmigtir =~ bu  noktanin
dayanimindan emin olarak kullanilmistir.
Bu Kompozit borulara gimbal kamera bu
kisma monte edilmistir. Istenen sensor
paketleri  i¢in  govde altina  kanat
kenarlarina sensor yuvalari
olusturulmustur. Yapilan degerlendirmeler
sonucunda tasarimizda kullandigimiz kanat
profili, kuyruk yapisi, dikey kuyruk,
asagida  verilen  degerler  1s18inda
tasarimizin agagidaki belirtildigi sekilde
olmustur.

SONUC

Sonu¢  olarak  tasarlayip  imalatini
yaptigimiz  IHA  kullanimiyla bolgesel
giivenlikte kullanimiyla var olan bir agigin
kapatilmasina katk1 saglayacaktir.
Tasarladigimiz insansiz hava aracimi diger
[HA’lardan ayrran yada farkli kilan
ozelligine gelecek olursak tasarimizin
tamaminda xflr5 ve xfoil gibi bilimsel
tasarim ve yapim programlariyla testlerin
sanal ortamda optimizasyonu yapilarak
tretilmistir, bir diger ayirt edici 6zellik ise
govde iskeletinde kompozit katkili karbon
malzeme kullanilarak elde ettigimiz govde
iskeleti + seklinde keel beem yapisinda
govde ana iskeletinde tasimak istedigimiz
faydal1 yiiklerin tasarimizda bu gimbal
kamera olarak secilmistir, ayrica kanat
yapimizda analizini yapmis oldugumuz
profilde 1imal edilerek govdeye catal
mantifiyla karbon ¢ubuklarla ge¢mistir,
Ayirt edici bir diger 6zellik gimbal kamera
mekanizmasinin yani titresimin tersi yonde
hareket eden mekanizmanin arduino uno
yazilim paketi ve servolarla yapilmasidir.
Calismamizda  {irettigimiz  [HA  yer
istasyonu yani sira sensOr sistemiyle
uyumlu olacak sensorden gelen bilgiyi
alarak bolgede meydana gelen olay ve
durumlar tespit etmistir. Ayrica goriintii
isleme yazilimi ile tespit edilemeyen
noktalar goriintiiler arasindaki fark yukarda
anlatildigi  gibi  tespit edilmistir. Bu
ozellikle stirekli gelistirebilir bir yapiya
gecmesi saglanacaktir. Tasarladigimiz IHA
test,arge amagh oldugu i¢in irtifa ve
gidecegi mesafe acisindan sinirli gerekli

July 12-14, 2019 Kiev-UKRAINE

Page 106



MAS INTERNATIONAL CONFERENCE

ON MATHEMATICS-ENGINEERING-NATURAL&MEDICAL SCIENCES-V

durumdadir, gerekli iyilestirmeler ve
maddi kaynak saglandigi takdirde geliserek
daha kullanigh hale gelecektir.
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MOBILE GROUND CONTROL STATION DESIGN FOR ANDROID TABLETS AND
PHONES
Dr. Ogr. Uyesi Murat ONAY, Y.L. Ogc. F. Onur SONMEZ, Y.L. Ogc. Ziya Ozcelik,
Y.L. Ogc. Seyit Batgi, Y.L. Ogc. Omer Canga, Y.L. Ogc. Nur Cebeci,
Co. Autor: Dr. Murat ONAY
Erciyes University, Faculty of Aeronautics and Astronautics, Aircraft Electrical and
Electronics Dept.
muratonay@erciyes.edu.tr, fo5sz@outlook.com, ziyaozcelik@outlook.com,
seyitbatgi@gmail.com, omercanga@hotmail.com, eem.nurcebeci@gmail.com
ABSTRACT
The multi-rotor unmanned aerial vehicle (UAV), known as quadrotor or hexacopter UAV, has
been an important area for the research of unmanned aerial vehicles. UAVs perform various
kinds of missions such as mobile tactical reconnaissance, disaster management, surveillance,
search and rescue, environmental monitoring. Based on the UAV mission of autonomous
flight, the ground control station (GCS) including hardware and software become important
equipment to be developed. Considering this requirement of monitoring and control of UAV,
this paper provides a new GCS based on android programming techniques. This paper accents
four parts to build a well-functioning GCS: a portable ground station hardware system
(mobile phone or tablet phone), a virtual instrument panel for the flight information,
automatic waypoint flight and sowing all kinds of error alert. All missions can be planned and
monitored using the implemented map application control supported by waypoint list. The
software application is fully based on open source libraries and it has been designed as a
robust and decentralized system.
Keywords: Unmanned Aerial Vehicle (UAV), Quadrotor, Hexacopter, Ground Control
Station (GCS), Android, Waypoint, Autonomous Flight

1. GIRIS

Tiim IHA'lar i¢gin iki ortak ozellik 6n plana ¢ikmaktadir. Birincisi, aracin ugus durumunu
kontrol etmek ve izlemek igin Yer Kontrol Istasyonu gerektirmesidir. Yer Kontrol Istasyonu,
kiiciik Radyo Kontrollii ugaklarin kontrolii i¢in kullanilan kiigiik bir uzaktan kumandadan,
biiyiik bir kompleksin i¢inde yer alan ve monitdr / miirettebat bulunan istasyonlara kadar
herhangi bir sey olabilir. Ikincisi, hepsinin denetleyiciye ve kontrolcii ile iletisim baglantisi ile
bagli olmasinin gerekmesidir. Boylece IHA ve Yer Kontrol Istasyonu birbirlerine veri
gonderip alabilmeleri miimkiin olmaktadir. Bu, genellikle Radyo Kontrollii ucaklar i¢in
kullanilan kisa menzilli telsiz verici hatti, askeri birlikler tarafindan daha sik kullanilan
dogrudan bir uydu baglantisina kadar basit ya da karmasik olabilir.

[HA’lar radyo kontrollii bir kumanda yardimui ile uzaktan manuel kontrol edilebilmelerinin
yaninda otopilot ve sensorler yardimi ile otonom olarak da kontrol edilmektedirler. Otonom
ucuslar, operator tarafindan belirlenmis ucus rotasini takip ederek gerceklestirebilmektedir.
Ayrica otopilot yardimu ile inis ve kalkis islemleri otomatik olarak gercgeklestirilebilmektedir.
Tim bu ozellikler ile ugak icerisinde bir operatore duyulan ihtiya¢ ortadan kaldirilarak
insanlar tarafindan tercih sebebi olmustur.

[HA'lar gelisen tiim teknolojik yeniliklere ragmen bazi konularda miikemmellikten uzak
kalmislardir. Sonug olarak, mevcut IHA sistemleri ve yer kontrol istasyonlarmin hala bazi
eksiklikleri bulunmaktadir. Bunlar, operatoriin fiziksel olarak ucak i¢inde bulunmamasi
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nedeniyle Durumsal Farkindalik eksikligi ve operatére saglanan kamera goriintiilerinin
oldukca dar acili olmasi sebebi ile ucagin konumunu algilamakta karsilagilan zorluklardir.
Pilotun ucagin igerisinde bulunmamasi sebebi ile ucagin tutumundaki degisikliklerden
kaynaklanan momentumdaki degisikliklerinin algilanip tepki verilmesi zorlagsmaktadir.
Bunlarm yani sira, cogu IHA, tipik olarak, ugagin ortamina nasil tepki gosterdigine dair bir
fikir edinmek i¢in operator tarafindan kullanilabilecek girdilerden (joystick) yoksundur. Tiim
bu nedenler birlestiginde yani Durumsal Farkindalik eksikligi nedeniyle ¢ok sayida insansiz
hava araci kazas1 meydana gelmektedir.

2. DORT ROTORLU iHA MODELI VE DINAMIKLERI

Dort rotor ve dort motora monte edilmis dort adet kaldirma kuvveti iireten pervaneli bir
helikopter modelidir. Capraz konfigiirasyon tarzinda dort rotor ile ¢ok iyi modellenmistir.
Cogu durumda, her pervane, firgasiz bir DC motoruna dogrudan baglanmaktadir. Tim
pervaneler sabit ve paralel donilis eksenlerine sahiptir. Ayrica, sabit aralikli bigaklara sahip
oldugu i¢in yukar1 dogru bir kaldirma kuvveti olusturmak i¢in kanatlarin her birinden gelen
hava akis1 asagiya dogru hareket etmektedir. Bu hususlar, yapimin rijit oldugunu ve aracin
kontroliiniin, aracin rotor hiz degisimlerine karsi yiiksek duyarliligi nedeniyle, pervane
hizlarinin ¢ok kii¢iik miktarlarda degistirilmesiyle elde edilebilecegini gostermektedir [1 - 10].

Motorlarin ikisi (6n ve arka) saat yoniiniin tersine, diger ikisi (sol ve sag) saat yoniinde doner.
Karsiliklr ¢iftlerin yonlerinin bu sekilde yapilandirilmasi, geleneksel helikopter yapisinda
stabilite i¢in gerekli olan kuyruk rotoruna olan ihtiyaci tamamen ortadan kaldirir. Sekil 2.1° de
goriildiigli gibi, tiim motorlarin ayni1 hizda dondiigii, sabit bir vurgulu modeli gostermektedir.
Boylelikle tiim pervaneler esit kaldirma ireterek tiim egim agilari sifirlanmaktadir[1 - 10].

sag \
0

yunuslama

- ~. e

atalet gergevesi

Sekil 2.1. Hava Araci Koordinat Sistemi
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3. COK ROTORLU iHA SISTEM BIiLESENLERI VE UYGULAMASI

Siradan bir ¢ok rotorlu IHA sistemi hava arac1 bilesenleri ve yer kontrol istasyonu bilesenleri
olmak {izere iki ayr1 bilesen sisteminden olugmaktadir[11 - 22].

Hava araci sistem bilesenleri agagidaki gibi siralanmaktadir.

e (ergeve (hava arac1 govdesi)

e Pervaneli motorlar

e Motor hiz kontrol cihazlar

e Batarya

e Radyo telemetri modiilii hava araci bileseni
e Ugus kontrol cihazi (otopilot)

¢ Radyo kontrollii kumanda alicis1

Yer kontrol istasyonu sistem bilesenleri agagidaki gibi siralanmaktadir.

e YKI gorev bilgisayari
e Radyo telemetri modiilii yer istasyonu bileseni
¢ Radyo kontrollii kumanda

4, YER KONTROL iSTASYONU TANIMI, OZELLIiKLERi, iMKAN VE
KABILIYETLERI

Yer kontrol Istasyonu (GCS), IHA sistemlerinde dnemli bilesenlerden birisidir. Kullanici
tarafindan IHA'ya kontrol komutlar1 génderilmesi, hava araci ugus parametrelerini izlenmesi
ve IHA tarafindan toplanan bilgileri ya da goriintiileri elde etmek ve izlemek igin iletisim alt
yapisi araciligi ile THA ile temas kurulan bir yapidir. YKI ayrica hava aracinin firlatilmasini
ve kurtarilmasini kontrol etmek igin de kullanilmaktadir. YKI yere konuslu olabildigi gibi bir
gemide ya da bir ugakta da yapilandirilabilmektedir[25 - 27].

YKI birgok farkli 6zellige sahip olabildigi gibi genellikle tasariminda uygulanan birkag
ozellik bulunmaktadir. YKi'nin genellikle yerine getirmesi zorunlu olan sartlardan biri, metin
olarak gosterilebilen veya farkli grafiksel elemanlar vasitasiyla gorsellestirilebilen IHA ugus
parametreleriyle ilgili verileri toplamak ve goriintiilemektir. Ayrica yer kontrol istasyonu,
uygun konfigiirasyon ve kontrol komutlarini géndererek IHA davramsimi yénlendirme
olanagina sahip olmalidir[25 - 27].

[HA sistemlerinin ana bilesenlerinden biri olan YKI, donanim ve yazilim olarak gérev
yaparken, operator IHA'y1 izleyerek kontrol edebilmektedir. Bu nedenle YKI’ler, genel olarak
operator is yiikiinii azaltmak ve operatoriin reaksiyon siiresi gibi operasyonel parametreleri
gelistirmek i¢in miimkiin oldugunca sezgisel ve agik olmasi gerekmektedir.

IHA platformlarinda YKI, hobi amachh Radyo Kontrollii ucaklarin kontrolii i¢in kullanilan
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kiiciik bir uzaktan kumandadan, bir kompleksin icinde bulunan biiyilkk ve ¢oklu
monitdr/mirettebat iiyesi istasyonlarina kadar herhangi bir sey olabilmektedir. Ayrica
YKi’lerde, hava aracinda yer alan ucus kontrol sistemi ile bir tiir iletisim baglantisi
gerekmektedir. Bdylece IHA ve YKI birbitlerine veri gonderip alabilmektedir[25 - 27].

YKI’ nin imkan ve yetenekleri;

e Pilot aracilig1 ile manuel ugus yapabilmek

e Hava aracmna ait agisal pozisyon bilgisi, hava araci hizi, irtifa, konum bilgisi gibi
bilgilerini operatére sunmak

e Ucus ya da gorevin basindan sonuna kadar ugus verilerinin tutmak

e Gorev rotasi olusturularak bu gorev rotasinin izlemek

e Hava aracinin pil ve gii¢ durumlarinin operatére sunmak

e Hava aracindan yer konumuna iletilen goriintiilerin gorsellestirilerek pilota sunmak

e Hava aracinin ayar ve kontrol parametlerinin degistirilerek hava araci kontroliinde
baz1 diizenlemelerin yapilabilmesine imkan saglamak

e Hava araci kontrolciisiiniin vermis oldugu hata ve uyar1 mesajlarini operatore iletmek

5. YKi KULLANICI ARAYUZU TASARIMINDA DIKKAT EDILMESI
GEREKENLER

Etkili bir YKI olusturmak igin bakilmasi gereken Yer Kontrol istasyonuna 6zgii belirli
unsurlar bulunmaktadir. Bu hususlar, IHA’y1 kontrol eden operatorler i¢in mevcut olmasi
gereken birkag ortak arag ve islevi igermektedir.

Bir Yer Kontrol Istasyonu sistemi tasarlarken iistesinden gelinmesi gereken en biiyiik
engellerden biri, sistemin uzun bir siire boyunca kullanilabilmesidir. Sonug olarak, operatorler
sistemi kullanirken yliksek diizeyde yorgunluk, dalginlik ve can sikintis1 yasayabilmektedir.
Bu belirtiler performansta diisiise yol acarken kazaya neden olabilmektedir. Bu nedenle, YKI
sistemini kullanirken operatorlerin dikkatli olmalar1 oldukg¢a biliyiik Onem tasimaktadir.
Bununla birlikte, herhangi bir zamanda ¢ok fazla bilgi almanin, ¢ok az sey almak kadar esit
olabilecegi bulunmustur. Bu nedenle, en 6nemli bilgiyi ekranin en ¢ok bakilan boliimlerinde
sunmak onemlidir[25 - 27].

YKI kullanicis1 asagidaki bes isleve erisebilmesi dnemli olmaktadr.

- Oncelikle hava aracinin mevcut yerini gosteren bir enstriimana sahip olmalari
gerekmektedir. Pilot hava aracinda bulunmadig: i¢in ve bu nedenle gorevi boyunca
hava aracini yonlendirmek i¢in daha geleneksel gorsel ipuglarini kullanmasi gerektigi
i¢in IHA' nin yerini bilmek gereklidir.
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- Ardindan, operatére ugagin ugus yolu saglanmalidir. Bu, gozetim-arama-kurtarma
gorevlerinde operatore pilotun ucagi nereye siirikkledigi hakkinda 6nemli bir fikir
vermektedir.

- Ugiincii ve dordiincii gereklilikler, hem ucak hem de fiziksel YKI’ nin, gesitli yerlesik
sistemlerin durumunu gdsterecek yontemlere sahip olmalar1 gerektigidir. Bu bilgiler
kritiktir, ~ bdylece  operatdor  ekipmanlarin  diizgiin  ¢alisip  calismadigim
gozlemleyebilmektedir. THA icin YKI’ nin gelistirilmesinde en 6nemli bilgiler
ekipman durumlari, hava aracinin sinyal durumlari, gii¢ seviyesi, kontrol sistemleridir.

- YKl i¢in istenen son fonksiyon, IHA ile iletisim kurmanin bir gostergesidir. Pilot igin
hava aracina erisiminin oldugunu gérmesi olduk¢a 6nemlidir. Ciinkii hava aracindan
gelen bilgilerin gilincel oldugu yada gondermis oldugu komutlarin hava aracina
ulagmis olmasinin pilot tarafindan goriilebilir olmas1 gerekmektedir[50].

Tim bunlarin yani sira, operatér gorev siiresince herhangi bir zamanda durak noktalari
(waypoint) eklemesi igin segenekler olmasi gerekmektedir. Gorev sirasinda degisiklikler
olmasi durumunda ya da degisken hedef olmasi durumunda gorevler ve durak noktalari
degistirilebilmelidir. Ayrica, kullanicinin gérmek istediklerini gostermesine yardimei olmak
icin sistemin kullanici ara yliziine kolayca adapte olmasi gerektirmektedir. Bu pilotun yanit
stiresini ve performansini artirmaya yardimct olmaktadir. Ciinkii ihtiya¢ duyduklarini bulmak
icin bilgi aramada harcanan zamani azaltmak gerekmektedir. Son olarak, herhangi bir sensor,
dis ortama veya hava aracinin kendisine gore cografi yonlerini gostermesi gerekmektedir.
Boylece kullanicinin Durumsal Farkindaliginin iyilestirilmesine yardimci olunur. Ciinkii
pilotun sistemi nasil yonlendirildigi konusunda daha iyi fikirleri olacaktir[25 - 27].

6. YKI YAZILIMI KULLANICI ARAYUZU BIiLESENLERI

Suni ufuk gostergesi, sembolojik olarak ug¢agin Diinya’ya gdre durumu konusunda bilgi veren
hava araci gostergesidir. Ufuk c¢izgisini simule eden ve hava araglari i¢in hayati 6neme sahip
bir gostergedir[25 - 27].

Ataletsel Olg¢iim Sistemi (IMU) sensoriinden alinan ve Euler Acilart ile yunuslama,
yuvarlanma, sapma agilar1 bu gosterge ile gorsellestirilir. En basit haliyle; yeri sembolize eden
koyu kisim, gokyiiziinii sembolize eden agik renk kisim ve bunlarin birlesimi (suni ufuk)
iizerinde bulunan bir u¢ak maketinden meydana gelmektedir. Ayrica yunuslama, yuvarlanma,
sapma acilart i¢in de sayisal gosterge gorseller ile ara yiizde kullaniciya anlik olarak
sunulmaktadir[25 - 27].

[rtifa gostergesi, basing sensorii ile dlgiilen basing degerinden elde edilen rakim ve irtifa
bilgisini gosterge ile kullaniciya sunmaya yarayan yapidir.

Dikey ve yatay hiz olmak iizere iki adet arag hiz gdstergesi bulunmaktadir. Dikey hiz
gostergesi, dinamik basing sensorii ile Olgiilen diferansiyel basing degerinden elde edilen
slirati operatore sunmaktadir[25 - 27].

Cografi konum gostergesi, GPS tarafindan saglanan anlik cografi konum bilgisinin
gosterildigi gostergedir. Burada enlem ve boylam olmak iizere 2 veri bulunmaktadir.
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GPS Sinyal Aliman Uydu Sayisi, Cografi konum bilgileri GPS aygitlar1 tarafindan GPS
uydulan tarafindan gonderilen sinyallerin yakalanmasi ile elde edilmektedir. Uzayda farkl
firmalara ait konumlama bilgisi saglayan uydu bulunmaktadir.

Telemetri baglantis1 durum gostergesi, hava araci telemetri modiilii aracihigi ile YKI
donanimina ve yazilimina baglant1 saglamaktadir. Bu baglanti ile hava aracindan bilgiler elde
edilirken ayni zamanda hava aracina da kontrol komutlar1 gonderilmektedir. Bu sebeple
kullanicilar hava araci verilerinin giivenirligini ve gonderilen komutlarin hava aracina
ulagilabilirligini kontrol etmek i¢in hava araci ile kurulan baglanti durumu anlik olarak
goriintiilemek istemektedirler.

Telemetri modiilii kullanilarak ucus kontrol kartindan hava aracina saglanan bilgiler arasinda
batarya ve gii¢ seviye bilgisi de bulunmaktadir [25 - 27].

HEISISIISIS

GPS Uy Sinyal .o
Fil Seviyasi UcusMody  lelemetri Ba:lann Ev Konumuna irtifa s
£ Durumu (| Ferdin

Clan Uzakhk Tarulamalar

e

g Suni Ufuk

ve

Zee. Harekat Acilan
w!i!!

Hava Arac
Yatay ve Dikey

ﬂ Hizlan

. Hava Araci Konumu
@ Cozrafi Koordinatlar
| —

Sekil 6.1. YKI Ara yiiz Yazilimi1 Gérseli

YKI yazilimmin olmazsa olmaz bir parcasi olan navigasyon haritasi, gérev planlamasimnin
gorsel olarak yapilabilmesi, hava aracinin bulundugu konumun operatére sunulmasi ve
ucusun simule edilmesi maksadiyla kullanilmaktadir. Bunun i¢in de, u¢agin uctugu arazinin 2
boyutlu harita {izerinde gosterilmesi gerekmektedir.

Kullanici tarafindan otomatik ugus i¢in hava aracina bir dizi bilginin oldugu gorev bilgisinin
gonderilmesi gerekmektedir. Bunun i¢in YKI yaziliminda bir gorev planlayici editdriine
ihtiya¢ duyulmustur. Bu amagla tasarlanan bu editor ile haritaya erisim saglanarak ucus yol
noktalariin isaretlenmesine imkan verilmistir[25 - 27].
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Sekil 6.2. Gorev Editorii Gorseli
7. PLATFORM VE UYGULAMA SURECI

IHA uygulamas1 DigiBird firmas: tarafindan Kosgeb arastirma ve gelistirme destegi sonucu
ortaya c¢ikan ARI-30 Cok Motorlu IHA modeli ile gerceklestirilmistir. Hava aract gdvde
bileseninden ugus kontrol bilesenine kadar hazir olarak temin edinilmis ve {lizerinde ¢alismalar
yapilmigtir. THA ve YKI’de yer alan telemetri haberlesme modiilleri ile THA modeli
calisilmaya hazir durumdadir. Sistem ve modiillerin sematigi sekilde gosterilmektedir.

Kablosuz Gariinti ARI - 30 ) B
Aktarici — (Cok Motorlu [HA ) 3DR Telemetri Modal
Radyo Baglantisi (5 Ghz) MAVLink

Kablosuz Gorinti | _

- YKi Yazilimi YKI Yazilim R Tel i Modal
Aktanic az 3DR Telemetri Modi

Tablet
Yer Kontrol istasyonu

Kompozit Video Bagilantisi |

Gértinti Yakalama ve |
Dénistirme Karti

USB - OTG Baglantisi

Sekil 7.1. Platform Uygulama Sematigi

YKI yazilminin ¢alisacagi Android tablet ve telemetri modiiliiniin yer konumundaki
modiiliiniin baglant1 semas1 sekilde gosterilmektedir. Burada telemetri modiili USB-OTG
baglant1 yolu araciligi ile tabletle baglanti kurmus durumdadir.
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Hava araci ve diger donanimlar ile ilgili tiim baglantilar yapildiktan sonra sistem galisabilir
hale gelmistir. Burada manuel kumanda araciligi ile otopilot yazilimina erisilerek telemetri
modiiliiniin ve YKI yaziliminin kontrol yetkileri verilmistir.

8. YKI TASARIMI iCiN BULGULAR VE YORUM

YKI tasarimmi test etmek icin Otomatik Ucus Icin Ara Nokta Isaretleme ve Yonlendirme
Ekrani araciligi ile 15 adet ara nokta secilerek bir ugus yolu planlanmistir.

Arag Gegmigi

= Parametreler
=] Kontrol Listesi

Huianmabicer Kalibrasyonu

= Ayariar Recorded by Q=30

Sekil 8.1. YKI Yazilimi1 Ana Ekran ve Yan Sekme Gériintiisii

Sekil 8.3’ te bir ucus bacagina ait diizenleme konsolunun gorseli bulunmaktadir. Burada ugus
ara noktasinin ozellikleri belirlenmektedir. Bu planlamada, bir kalkis noktasi ile basglayan
gorev, 15 adet ugus bacagimi 20 metre yiikseklikte takip etmektedir. Sekil 8.3 te editor ile
ucus bacaklar1 isaretlemesi sonucu olusan ugus yolu bulunmaktadir.

Durak noktalar bittiginde belirlenen noktada bir inis noktasi eklenerek hava aracinin otomatik
olarak inmesi test edilmistir. Hava araci ugusa baslarken kalkis noktasindan otomatik olarak
kalkmaktadir. Sekil 8.4, Sekil 8.5 ve Sekil 8.10° da hava aracinin otomatik kalkis ve inisine
dair gorseller bulunmaktadir.
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Sekil 8.4. Hava Aracinin Otomatik Kalkis Gorseli

Gorev Navigasyon haritasindan gorevin icra edilmesi, ugus bacaklar1 konumu ile hava
aracinin konumunun incelenmesi takip edilmistir. Bu takip sonucunda hava araci tim ugus
bacaklarmni yiliksek dogrulukla ziyaret ederek, hassas bir sekilde inip kalkmuistir.
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Sekil 8.5. Hava Aracina Otomatik Ugusta Olusturulan Gérevi Yapmasi I¢in Komut
Gonderimi

Sekil 8.6. Hava Aracinin Ugus Rotasini Takip Etmesi Goriintiisi

Sekil 8.8 ve Sekil 8.10° da Gorsel Navigasyon ile ugus yolu takibine ait gérsel bulunmaktadir.

Bu islemler sirasinda telemetri verilerinin giincellenmesi takip edilerek veri iletiminde ve veri
okunmasinda herhangi bir aksaklik olmadig1 gézlemlenmistir.
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Sekil 8.7. YKI Yazilim1 Ugus Rotas1 Takip Gorseli - 1

Sekil 8.8. Hava Aract Ara Durak Noktasina Gelme Ani1 Gorlintiisii

Sekil 8.8 ve Sekil 8.10° da hava araci verilerinin akist ve suni ufuk gorselinin degiskenligi
gbzlemlenmektedir.

OAD.. MW OK ¥ X2581807
= Qoov A AUTO 4 h 32M £19.4M @roor 07
] 01:00
Tanlamalar  §
=] A
Q EXF Titrogim
a
17m/s
+ 03 m
Enlemy 386547
‘/! Boylam: 35 57038

~? t L

Sekil 8.9. YKI Yazilimmin Ugus Rotas1 Takip Gorseli - 2

Sekil 8.10. Hava Aracinin Gérev Sonu Otomatik Inis An1 Goriintiisii
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ALETLI PILATES EGERSIZLERI YAPAN KADINLARIN BiYOELEKTRIK
IMPEDANS YONTEMI ILE VUCUT ANALIZLERININ INCELENMESI

Yakup AKTAS"
"Harran Universitesi Beden egitimi ve Spor Yiiksekokulu, Sanlurfa, TURKIYE

OZET
Amag: Bu calisma diizenli olarak aletli pilates antrenmani yapan kadinlarin Biyoelektrik

Impedans (BIA) yontemiyle viicut analizlerini inceleyerek diizenli aletli pilates egzersizi
yapmanin kadmlarin viicut kompozisyonu iizerine etkisinin incelenmesi amaclanmistir.
Calismaya Sanliurfa’da pilates merkezine iiye olan 35-50 yas arasi diizenli aletli pilates
antrenman1 yapan 22 saglikli kadin (deney) ile diizenli spor yapmayan 22 saglikli kadin
(kontrol) olmak iizere toplam 44 kadin goniillii olarak katildi. Katilimcilarin boy, kilo, beden
kiitle indeksi (BKI), viicut yag yiizdesi (VYY), bel kalga orami, bazal metabolizma, ig
organlarin ¢evresindeki yaglanma (viseral) ve kemik mineral yogunlugu (0Sse0z)
parametreleri bioelektrik Impedans (INBODY 720) yontemi kullanilarak Harran Universitesi
Beden Egitimi ve Spor Yiiksekokulu laboratuvarinda dlgtildii. Verilerin analizinde SPSS 15
paket programi kullanilip, anlamlilik diizeyi p<0,05 olarak belirlendi. Deney ve kontrol
grubunun viicut agirligi ve BKI degerleri arasinda istatistiksel anlamli iliski bulunmamasina
ragmen deney gurubunda VYY daha diisiik, bazal metabolizma ve Osseoz degerleri daha
yiiksek bulunarak deney ve kontrol gurubu arasinda anlamli farklilik bulundu (p<0,05). Bel
kalca oran1 ve visseral yaglanma degerinde arasinda ise anlamli farklilik bulunmadi (p> 0,05).
Deney ve kontrol grubu arasinda BKI degerleri arasinda anlami fark bulunmamasina ragmen
diizenli aletli pilates yapan kadinlarin VYY degerlerinin daha diisiik Osseoz ve bazal
metabolizma degerlerinin ise daha yliksek bulunup diizenli pilates antrenmani yapmanin
kronik hastaliklara yakalanma riskinin azalttigimi viicut yag agirhiginin azaltip yasam
kalitesinin arttirdigini gostermistir.

Anahtar Kelimeler: Aletli Pilates, Bioeletrik impedans, Viicut Analizi

1. GIRIS

Modern yasam tarzinin ve Sanayilesme sebep oldugu fiziksel hareketsizlik, her yas grubunu
olumsuz yonde etkilemektedir. Sedanter yasam tarzi ciddi anlamda birgok saglik
problemlerine de neden olmaktdir (Colakoglu ve senel 2003). Giiniimiiziin en biylik
sorunlarindan olan hareketsiz yasamin 6zellikle kadinlarda erkeklere gore daha yiiksek oldugu
ve yasla birlikte giinliik harcanan enerji seviyesinin azaldig1 belirtilmektedir (Imamoglu ve
ark., 2002). Bu hareketsiz yasam tarzi, harcanandan fazla enerji alimima bagl olarak gelisen,

enerji dengesizligi sonucu olusan, yasam siiresini ve kalitesini diisiiren ciddi bir halk saglig
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sorunudur (Sanlier, 2005; Sanli, 2008). Hareketsizlik bolgesel yaglanma, bel-kalga orani,

BKI, viseral yaglanmayi arttirarak hastalik risk faktdrlerini olusturmaktadir.

Yaglhlik ile birlikte kardiovaskiiler hastaliklar, kemik erimesi, hipertansiyon, obezite, denge
problemi, diabet, postiiral bozukluklar gibi sorunlar ortaya ¢ikmaktadir (imamoglu ve ark.,
2002). Bu hastaliklar1 onlemek igin egzersiz ve hareketli yasamin onemli bir yeri oldugu
bilinmektedir. Calismalar fiziksel aktivitenin insiilin direnci ve tansiyonu diizenlenme,
obeziteyi engelleme ve lipidlerin normallesmesinde O6nemli bir yerinin oldugunu
belirtmektedir (Kosar ve ark., 1998). Ayrica fiziksel aktivitenin yagsiz viicut kiitlesinin
artmasi, viicut kompozisyonun diizenlenmesi ve viicut yaginin yiizdesinin azalmasi lizerine de

etkileri vardir (Pour-Abdi ve ark., 2013; Matsuoa ve ark., 2007).

Pilates egzersizleri saglikli bir viicuda sahip olmak ve viicut postiiriinii gelistirmek igin
uygulanmaktadir (Selby, 2002). Pilates egzersizleri ile kemik mineral yogunlugunda artiglarin
(Betz, 2005; Petrofsky ve ark., 2007) oldugu belirtilmistir. Diisiik ve yiiksek yiiklenmeler
iceren, gelistirilmis cimnastik aletleri lizerinde yapilan, fitness tabanli egzersizleri iceren aletli
pilates (Reformer) son yillarda yaygin bir sekilde yapilmaktadir. Reformer egzersizlerinin
popiiler olmasmin bir bagska nedeni de viicudun hem yergekimine karsi koymak hem de

yaylara kars1 ¢alisilmasidir (Siler, 2000).

Beden kiitle indeksi, bel kalga oran1 dl¢timleri ve viicut yag orani kardiyoloji, obezite, halk
saglig1 gibi tibbi alanlarda ve spor bilimleri ¢caligmalarinda bireylerin saglik durumlart ile ilgili
bilgi toplanmasi amaciyla siklikla kullanilan yontemlerin basinda gelmektedir (Faisy ve ark.,
2000; Erselcan ve ark., 2000). Abdominal yaglanma Kardiyovaskiiler hastalik agisindan
periferal yaglanmaya gore daha biiyiik risk olusturdugundan bolgesel yaglanmanin
degerlendirilmesi onemlidir (Bjorntorp, 1997). Sedanter bireylerde viicut kompozisyonun
degerlendirilmesi igin beden kiitle indeksi (BKI kg/mz) hesaplanip, Diinya Saglik Orgiitiiniin
(WHO) belirledigi BKI siniflandirmasina bakilmaktadir (World Health Organization, 2016).
Fakat spor yapan bireylerin sedanter bireylere nazaran kas ve kemik kiitlesi daha fazla
oldugundan ve BKI degerlendirilmesiyle kisi kilolu olarak algilanabileceginden, sporcularda
viicut kompozisyonu igin viicut yag oranina bakilmasi daha dogrudur (Sakar, 2010). Ideal
viicut kompozisyonu i¢in “ne kadar az yagl viicut, o kadar daha iyi performans ve yasam
kalitesi” ilkesi gegerlidir. Literatiirde viicut yag orami yiiksekliginin performansi ve yasam

kalitesini olumsuz etkiledigi tespit edilmistir (Bale, 1980).
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Son yillarda viicut kompozisyonunun analizi hizli, dogru, kolay ve birgok parametreyi birlikte
test ettigi icin Biyoelektrik impedans yontemi ile test edilmektedir. Biyoelektrik impedans
viicuda diigiik seviyede ve farkli frekanslarda akim verilerek viicut kompozisyonunu belirleme

icin kullanilan yontemdir (Canpolat, 2018).

Bu calisma diizenli aletli pilates egzersizleri yapan kadmlarin biyolelektrik Impedans
yontemiyle viicut analizlerinin kontrol grubuyla karsilastirarak diizenli pilates egzersizleri

yapmanin viicut kompozisyonu iizerine etkisini incelenmesi amaglanmaistir.

2. MATERYAL VE YONTEM

Calismaya Sanliurfa’da pilates merkezine liye olan 30-45 yas arasi egzersiz ge¢misi 16 hafta,
haftada 3 giin, glinde 60 dk diizenli aletli pilates antrenmani yapan 22 saglikli kadin ile
diizenli spor yapmayan 22 saglikli kadin olmak iizere toplam 44 kadin goniillii olarak katildi.

Calismaya katilanlarin yas, boy ve agirliklar1 Tablo 1°de gosterilmektedir.

Tablo 1. Katilimeilarin Yas, Boy, Viicut agirligi ve BKI Ortalamalari

Parametreler  Deney (n=22) Kontrol (n=22)
X+Ss X+Ss

Yas (yil) 41,85+6,52 43,94+9,35

Boy (cm) 165,95+5,21 159,42+3,99

Kilo (kg) 66,61+8,11 65,05+7,38

BKIi 24,46+3,15 25.97+3,26

Verilerin Toplanmasi

Katilimeilarm viicut agirhg, beden kiitle indeksi (BKI), viicut yag yiizdesi (VYY), bel kalca
orani, bazal metabolizma, i¢ organlarin c¢evresindeki yaglanma (viseral) ve kemik mineral
yogunlugu (osseoz) parametreleri bioelektrik Impedans (INBODY 720) kullanilarak Harran
Universitesi Beden Egitimi ve Spor Yiiksekokulu laboratuvarinda 6l¢iildii. Katilimcilara BIA
Olctimiinde dikkat edilmesi gereken kurallar 6nceden bildirilip testten once son 24 saatte spor
yapmamalar1 ve alkol tiiketmemeleri, test giinli testten 3-4 saat dnce yiyecek ve igcecekler
tilketmemeleri istenmistir. Katilimeilarin boy 6l¢iimii #1mm duyarlikla duvara monte edilmis

stadiometre (Holtain Ltd., UK) kullanild1.
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Verilerin Analizi
Verilerin analizinde SPSS 15 paket programi kullanilip, anlamlilik diizeyi p<0.01 ve p<0,05
olarak belirlendi. Deney ve kontrol gruplar1 arasindaki karsilastirmalarda Independent

Samples-t testi kullanildi.

3. BULGULAR

30-45 yas aras1 aletli pilates egzersizleri yapan saglikli kadinlar ile diizenli spor yapmayan
ayn1 yas gurubu saglikli kadinlarin biyoelektrik Impedans yéntemiyle viicut kompozisyonlari
arasindaki 1iligkiyi incelemek amaci ile yapilan bu calismanin degerleri Tablo 2’de
gosterilmistir.

Tablo 2. Gruplarin Biyoelektrik impedans Ortalamalari ve Karsilastirma Sonuglart

Parametreler Deney Kontrol p
BKI kg/m2 24,46%3,15 25,97+3,26 ,146
VYY (%) 29,19+5,12 34,91+4,88 ,001"™
Bel/kal¢ca 0,88+0,03 0,90+0,04 ,226
Bazal Met. kkal 1388+89,06 12928832 ,002"
Visseral 95,73+5,76 99,73+6,043 646
Osseoz 2,70+0,24 2,42+0,20 ,000”

“p<0.01, -p<0.05

Tablo 2 incelendiginde deney ve kontrol gurubunun BKI degerleri arasinda iliski
bulunmamasina ragmen VYY degerleri arasinda istatistiksel olarak anlamli iliski bulundu
(p<0.01).

Ayni sekilde deney ve kontrol gurubu arasinda bazal metabolizma degerleri arasinda (p<0.05)
diizeyinde, osseoz degerleri arasinda ise (p<0.01) diizeyinde istatistiksel olarak anlamli iligki
tespit edildi.

Deney ve kontrol gurubunun BKI, Bel/Kalga oram ve Visseral yaglanma parametreleri
arasinda istatistiksel olarak anlamli iliski bulunmasa da (p>0.05) deney gurubu lehine daha

diistik bulundu.
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4. TARTISMA SONUC VE ONERILER

Diizenli aletli pilates egzersizi yapan kadinlar ile diizenli spor yapmayan kontrol grubun
Biyoelektrik Impedans ile viicut analizlerinin arasindaki iliskinin incelenmesi amaciyla
yapilan calismada, deney gurbnunun yas ortalamasi 41,85+6,52 yil, boy uzunlugu
165,9545,21 cm, viicut agirhigr 66,61+8,11 kg iken kontrol grubunun yas ortalamasi
43,9449,35 yil, boy uzunlugu 159,42+3,99 cm, viicut agirligi 159,42+3,99 kg’dir.

Literatiir incelendiginde BKI ile egzersiz yapmanm anlamli iliski oldugunu gdsteren
calismalar mevcuttur. (Saygin ve ark., 2005; Bilim ve ark., 2016). Bunun yaninda diizenli
egzersizin BKI etkisinin olmadigin1 gosteren ¢alismalar da vardir (Segal ve ark., 2004; Kurt
ve ark., 2010; Katayife1 ve ark., 2014; Poyraz ve ark., 2015; Selguk ve Karacan, 2017).

Bu calismada ise deney ve kontrol grubunun BKI degerleri arasinda anlamli iliski bulunmayip
(p>0,05). Bu iligki antrenman ile birlikte deney gurubunun viicut agirliklarinin daha az
olmasimnin beklenmesine karsin diizenli egzersiz yapmanin viicuttaki kas kiitlesini

arttirmasindan kaynakli oldugu diistilmektedir.

Sismanligin belirlenmesinde en gegerli yontem viicut analizi yontemi ile viicutta yag oraninin
saptanmasidir. Viicut yag oranmin yetiskin kadinlar i¢in %35’in iizerinde olmasi sigmanlik
olarak degerlendirilir (Robergs ve Roberts, 1997). Altinta¢ (2006) 30 yas iistii kadinlara
yaptirdigi aletli pilates ¢alismasi sonrasinda viicut yag oranlarinda anlamli bir farklilik
bulamamigtir.  Caglav (2005) ise 40-45 yas arasi kadmnlara yaptirdigi pilates egzersizi
sonrasinda viicut yag Ol¢iimlerinde anlamli farliliklar oldunu tespit etmistir. Karadenizli ve
Kambur (2016), 25-40 yas arasindaki 15 goniillii kadinda yaptiklari ¢alismalarinda aletli
pilates egzersizlerin VYY degerlerinde azalma oldugu gostermistir. Bu calismaya katilan
deney gurubunun VYY (29,19%) ile kontrol gurubunun VYY (34,91%) arasinda anlamli
iligki tespit edilip kontrol gurubunun degerleri literatiirde sismanlik olarak kabul edilen
sinirlarda oldugunu sdylenebilir.

Altintag (2006), ¢alismasinda goniilli 10 kadinda 8 hafta aletli pilates egzersizlerin sonuda
bel/kalca oranlarinda azalma oldugunu tespit etmistir. Bu calismada ise deney gurubunun
bel/kalga orani1 0,88+0,03 kontrol gurubunun bel/kalga orani ise 0,90+0,04 olarak tespit deney
ve kontrol gurubu arasinda anlamli iligki bulunmasa da deney gurubu lehine daha diisiik

bulundu.
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Literatiirde pilates egzersizlerinin Osseoz ve bazal metabolizma ve visseral parametrelerinde
iligkiyi inceleyen c¢alismalar sinirlidir. Bu calismada deney gurubunun bazal metabizma
ortalamalar1 1388+89,06 kcal, kontrol gurubunun ise bazal metabizma ortalamalari
1292+88,32 kcal bulunup aralarinda anlamli iliski bulunmustur. Aradaki farkliligin deney
gurubunun yaptig1 egzersiz ile birlikte viicut kas oraninin artmasi ile agiklanabilir.

Pilates egzersizleri ile kemik mineral yogunlugunda artiglarin (Betz, 2005; Petrofsky ve dig.,
2007) oldugu belirtilmistir. Bu ¢aligmada ise deney gurubunun osseoz degerleri ortalamalar1
2,70+£0,24 kontrol gurunun osseoz degerleri ortalamalar1 ise 2,42+0,20 olarak tespit edilip
aralarinda istatistiksel olarak iliski bulundugu bu farkliligin ise yine deney gurubunun
yaptiklar1 egzersizlerin igeriginde direng egersizlerinin uygulanmasi ile osseoz degerlerinin
daha yiiksek oldugu diistiniilmektedir.

Sonuc¢ olarak; Yapilan calismalarda VYY artmast kalp damar hastaliklarina yakalanma
riskinin artmast ve buna bagli diger kronik hastaliklar1 da tetikledigi goriilmiistiir. Aletli
pilates yapan kadimnlar ile kontrol grubu arasinda BMI degerleri arasinda anlami fark
olmamasina ragmen deney gurubunun VY'Y, bazal metabolizma ve osseoz degerleri arasinda
istatistiksel olarak anlamli iligki bulunup visseral yaglanma ile bel kalga oranlar1 arasinda
anlamli iliski bulunmasa da deney gurubu lehine daha diisiik bulunmas1 deney gurubunun
yaptiklar1 egzersiz ile birlikte yagam kalitesini yiikseltip kronik hastaliklara yakalanma riskini
azalttigi gibi birgok olumlu degisiklige sebep oldugu goriilmiistir. Bu degisikliklerin
korunmasi, ideal bir viicut ve saglik i¢in buna benzer programlarin orta ve ileri yaslardaki

kadinlarda diizenli olarak uygulanmasi gerektigi sdylenebilir.
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ABSTRACT

In this research, a number of coefficients, which characterize the probability of
electromagnetic radiation interaction with the five different chemotherapy drugs, have
been calculated. For this purpose, WinXCom computer program was run at energies
from 1 keV to 100 GeV. The effective atomic numbers and electron densities were
calculated using the mass attenuation coefficients of drugs obtained from the program.
Finally, it was found that the values of p, decreased with increasing gamma energy by
means of different interaction mechanism and the values of Z¢; were found to be
changed with the incoming photon energy. The calculated values were compared with
each other.

Keywords: Chemotherapy drugs, effective atomic number, electron densities
1.INTRODUCTION

The knowledge of gamma radiation interacts with chemotherapy drugs is very important
for medical sciences. The mass attenuation coefficient, which characterizes the
penetration effect of the gamma radiation in the matter, is a very important parameter.
1, is used to calculate of many other gamma interactions coefficients such as effective
atomic number (Zesr) and electron densities (Ner). Zesr and Nej are significant parameters
used to define the gamma penetration of a multi-element material in medical radiation
dosimetry.

A great number of researchers reported results of effective atomic number for biological
materials (Isikli and Oto, 2017; Kurudirek, 2016; More et al., 2016; Kagal et al., 2017).

In this work, the values of mass attenuation coefficient (n,) for five different
chemotherapy drugs namely Topotecan, Ifosfamide, Raltitrexed, Carboplatin and
Imiquimod have been calculated using WinXCom program. This program calculates
photon interaction cross-sections and attenuation coefficients for any element,
compound or mixture, at energies from 1 keV to 100 GeV (Gerward et al., 2001). And
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then the other considerable gamma interaction parameters such as Zs and Ng have been
calculated in the wide energy range of 1 keV to 100 GeV. The results have been were
compared with each other.

2.MATERIALS AND METHODS

In this work, some parameters that describe gamma interaction with chemotherapy drugs
namely Topotecan, Ifosfamide, Raltitrexed, Carboplatin and Imiquimod (Table 1) were
calculated. Firstly, the values of mass attenuation coefficient (u,, cm?®g™Y) for drugs were
calculated by WinXCom code based on the mixture rule (Gerward et al., 2004):

H, = Zwi (:up )i (l)

where w; and ()i are the proportion by weight and mass attenuation coefficient of
the ith element, respectively. For a compound the value of w; is given as Eq(2):

W, :zaé—AA 2)

where A; is the atomic weight of the ith element and a;is the number of formula units.
The total molecular cross-section (om, barn/molecule) values are calculated using
Equations (3-4) (Gowda et al., 2008):

7
o R I‘\’I) ©
M=2n A ()

where M is the molecular weight, Na is the Avagadro number and n; is the number of
atoms of the ith element. The values of total atomic cross-sections (o,, barn/atom) and
electronic cross-sections (oe, barn/electrons) are calculated as follows (Gowda et al.,
2008):

_ On (5)
7" %n

1 <A
-t N A, (6)
o NAZZi A

where f; and Z; are the fractional abundance and atomic number of constituent element,
respectively. The effective atomic number (Z) for total photon interaction is given by
(Gowda et al., 2008):
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()
And lastly, electron density, Ng (the number of electrons per unit mass, electron/g) can be
computed using Eq.(8):

N, = (8)

3. RESULT AND DISCUSSION
3.1. Mass attenuation coefficients

In this work, the mass attenuation coefficients of five different chemotherapy drugs
namely Topotecan, Ifosfamide, Raltitrexed, Carboplatin and Imiquimod (Table 1) were
calculated and the result were presented in and Fig.1.

Table 1. Chemical formulas of drugs
Sample name | Chemical formula
Topotecan C23H24CIN3O5
Ifosfamide C;H15CI,N,O5P
Raltitrexed Co1H2oN406S
Carboplatin | CgH12N,O4Pt
Imiquimod C14H16Ny

Figure 1.The mass attenuation coefficients of drugs versus gamma energy.
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It has been noticed that in the low energy region where the probability of photoelectric
absorption effect is high, the mass attenuation coefficients have the highest value.
Because the cross section of photoelectric effect depends on atomic number as Z*>. It
was seen from Fig. 1 that there are some leaps at low energies. These leaps could be
described on the basis of absorption edges of S, Cl, P, Pt Elements (Table 2).

In case of Compton scattering effect (at intermediate energies), it was seen that there is a
decrease in the values of mass attenuation coefficients due to the linear dependence

between the cross-section of Compton scattering and atomic number Z.

Table 2. The absorption edges of elements.

Element  Absorption edges (keV)

K L1 L2 L3 M1 M2 M3 M4 M5
S 2.47
Cl 2.82
P 2.14
Pt 78.39 13.87 1327 1156 3.29 3.02 2.64 2.20 2.12

It must be mentioned that the maximum value for mass attenuation coefficient was found
for Carboplatin (C¢H12N.O4Pt). Because Carboplatin contains the Pt element with the
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highest atomic number.

3.2. Effective atomic number and electron density

The effective atomic numbers (Zes) and the electron densities (Ne) were calculated using
the mass attenuation coefficients obtained from WinXCom computer code. The
variations of Zg and Ng with photon energy for five different chemotherapy drugs were
displayed in Fig. 2 and Fig. 3, respectively. It was seen from the figures that, the highest
value of Z; and N are found at low energies and the energy dependency of the Ze is
complicated due to absorbing edges of Pt element; K-edge (78.39 keV), L1 (13.87 keV),
L2 (13.27 keV), L3 (11.56 keV), M1 (3.29 keV), M2 (3.02 keV), M3 (2.64 keV), M4
(2.20 keV) and M5 (2.12 keV) edges.

Figure 2. The effective atomic number of drugs versus gamma energy.
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Figure 3. The electron density of drugs versus gamma energy.
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At the intermediate energies, where Compton scattering is dominating, the lowest value
of Z« and N are observed for the compounds. At the high energies, it was seen that the
values of effective atomic number increase with the increasing the photon energy. This
result could be because of the fact pair production is Z? dependence.

4.CONCLUSIONS

The present work has been carried out to examine gamma shielding coefficients of
chemotherapy drugs namely Topotecan, Ifosfamide, Raltitrexed, Carboplatin and
Imiquimod. The values of yu, (cm?g™) were calculated in the energy range of 1.00E-3—
1.00E+03 MeV using Winxcom computer code. Finally, the values of the effective
atomic number (Ze) and electron density (Nej) (the number of electrons per unit mass,
electron/g) of chemotherapy drugs have been calculated.
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ABSTRACT

In this study, the waste potentials of Yalvag district arising from plant and animal production
and the methods that can be used in the evaluation of these wastes were focused. Yalvag is a
district of Isparta City in Turkey. The economy of Yalvag has been largely dependent on
agriculture and animal production. As a result of the production activities carried out in
agricultural and livestock enterprises, significant amounts of wastes are generated. If these
wastes are not managed by an appropriate system, they will cause significant environmental
problems. However, if these wastes are managed with the right strategy, they have the
potential to produce products that can make significant contributions to the district economy.

Scope of study; firstly, plant and animal waste potentials of Yalvag district were determined.
There are 130279 live animals in the Yalvag district. In addition, 45 000 chickens are
produced in the district. The energy equivalent of waste from livestock is 2 072 TOE / year.
The annual agricultural plant production of Yalvag district is 276 984 tons. As a result of the
production of these products, 168 855 tons of waste is produced. The energy equivalent of
these wastes is around 70 411 TOE. In this study, compost, biogas and biomass evaluation
scenarios of the agricultural and animal biomass of Yalvag district were evaluated.

Keywords: Livestock, agriculture, biogas, compost

INTRODUCTION

In parallel with the increase in the world population, production and consumption amounts
increase significantly. While the increase in the population causes consumption to increase in
the world, the increase in the living standards of the people has increased the diversity in
production. People's basic needs are nutrition and this need is met by the agricultural sector.
The basic food products of humans are divided into two groups as vegetable and animal
products. Animal production includes meat and milk and secondary products produced by
processing these products. Crop production aims to meet the needs of fruits, vegetables and
cereals. In parallel with the increasing nutritional needs and diversity of people, the amount of
production in the agricultural sector is increasing rapidly. As a result of this, wastes released
after production cause significant environmental risks. Production in agricultural activities
consists of processes involving biological processes and metabolism activities. The masses
produced in these processes are called biomass. In this context, biomass constitutes the living
masses of the animals raised in animal production and the manures produced during the
feeding process. In animal husbandry, meat and carcass parts which constitute the body
weight part of these biomasses are directly supplied to consumers. Skin, offal and manures
that are produced as animal by-products constitute biomasses that should be considered as
secondary. The skin produced in the livestock sector has a direct commercial value and is
used as a raw material by the leather textile industry. While some of the offal can be
consumed by humans, a significant portion of it is disposed of without evaluation. Animal
manures constitute an important part of biomass production in animal husbandry. Because
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animals produce manures during their growth, from birth to death. For example, a cattle
produces approximately 37.5 kg of manures per day (KDS, 2016).

Cattle produce manure about 27 times their own weight (BHB 500 kg) per year and about 400
times their lifetime. In this context, animal manures constitute the most important part of
animal biomass calculations. The management of animal manures is of great importance for
the agricultural sector, environment and public health. There are live microorganisms in
animal manures. Some of these microorganisms do not pose a risk to the environment and
human health, while Salmonella, E.coli, Bacillus anthracis (anthrax) species that threaten the
environment and human health (Boran, 2015). It is of great importance to select methods to
eliminate these risks in the management of animal manures. In addition, the animal manures
contain macro and micro nutrients and biomass which should be evaluated in terms of plant
production. Therefore, these biomasses must be processed in controlled systems in order to be
used as fertilizer or soil conditioner in agricultural production.

Crop production is divided into fields and horticulture. The main objective in this production
is to increase the biomass of human consumed parts of plants. However, not all parts of the
plant mass can be consumed by humans. Stalk, stem, stem and stubble parts of cereals are not
consumed by humans. The biomass released by the leaves and pruning of the trees is released
as waste. Evaluation of these wastes in appropriate processes will eliminate risks to the
environment and human health. It is of great importance to produce economic products from
these biomasses.

In the evaluation of agricultural biomass, it is strategically important to choose the processes
appropriate to the characteristics of each waste, regional and country needs and economic
conditions. Compost and biogas processes are widely used in animal manures in the world
(Uggiil ve Akgiil, 2010). In the composting process, animal manures are pasteurized and a
fertilizer and soil conditioner are produced. In the biogas process, methane and fermented
fertilizers are produced from animal manures as energy sources. The most commonly used
processes in the evaluation of wastes produced by crop production are the conversion of
briquettes and pellets into solid fuels (Kiilcii and Yaldiz, 2014). In this study, the amount and
diversity of agricultural biomass of Yalva¢ district of Isparta was determined and the
alternatives that could be used in the evaluation of these biomasses were evaluated.

Livestock Sector in Yalvag District

Yalvag district has a wide market share in animal production both for the country and with its
local products. According to 2018 agricultural data, there are 30 933 cattle, 104 buffaloes, 136
horses, 31 mules, 706 donkeys, 89 545 sheep, 9 354 goats and 45 000 hens in Yalvag (Table
1).

Table 1. Live animal potential of Yalvag district (TUIK, 2019)

Hens Cattle |Buffaloes| Horses | Mules | Donkeys| Sheep | Goats

Number of

s 45000 30933 104 136 51 706 89545 | 9354
animals

Plant Production in Yalvag

Yalvag district is an important region of our country in plant production as well as animal
production. The quantities and production areas of plant products produced in Yalvag district
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are shown in Table 2. In Yalvag district; wheat, corn, barley, oats, rye, beans, lentils,
sunflower, sugar beet, vetch, safflower and poppy are produced (Table 2).

Table 2. Plant Production in Yalvag (TUIK, 2019)

Amount
Plant (tons)
Durum Wheat 27979
Wheat, Excluding Durum
Wheat 4888
Corn 8
Barley 22222
Rye 237
Oat 740
Triticale 228
Beans 833
Chickpea 4971
Lentils (Red) 890
Lentils (Green) 376
Sunflower Seeds (Oil) 3
Sunflower Seed (Snack) 7
Poppy Seed 54
Safflower Seed 116
Potato (Except Sweet Potato) 5156
Sugar beet 86
Vetch (Common) (Green
Grass) 12780
Vetch (Hungarian) (Green
Grass) 9555
Alfalfa (Green Grass) 50400
Sainfoin (Green Grass) 3578
Oats (Green Grass) 1360
Triticale (Green Grass) 121
Corn (Silage) 15695
Vetch Seed 325
Poppy Capsule 54

In crop production, the by-products produced by the main products are roots, stalks, straw and
leaves. Wheat and barley straw are used as feeding material in livestock. However, biomass
which is not used in another production such as stubble, root and stem can be used in fuel and
compost production.

EVALUATION ALTERNATIVES OF AGRICULTURAL BIOMASSES IN YALVAC

Agricultural biomasses are biological materials of animal and plant origin. In this study, the
evaluation potentials of by-products from agricultural production were investigated. Plant and
animal biomass have different physical, chemical and microbiological properties. Different
methods can be used in the evaluation of biomass. In this study, the alternatives that can be
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used in the evaluation of biomass produced in Yalvag district were examined separately for
both biomass groups.

Wastes from Animal Production and Evaluation Alternatives
The wastes produced as a result of animal production are mostly animal manures. As a result
of animal production in Yalvag district, biomass is produced in the form of 310 683,50 tons of

manures in a year. 71% of these wastes consist of cattle manures, 27% of the manures of
sheep/goat and 1% of the manures of poultry (Table 3).

Table 3. Animal manure amounts of Yalvag district (BEPA, 2019)

Manure
Animal (Tons/year)
Amount of Cattle Manure 222 111,62
Amount of Sheep and Goat Manure 85191,00
Amount of Poultry Manure 3380,85
Total 310 683,50

Biogas Production Potential from Animal Wastes

Biogas is a process in which biomass is fermented by microorganisms under anaerobic
conditions to produce methane and fermented fertilizer that can be used as fuel. Today,
methane gas produced in biogas plants is burned in cogeneration plants and electricity and
thermal energy are produced. The energy produced from biogas is considered among
renewable energy sources and electricity generated under the YEK (Renewable Energy
Sources) law is supported in Turkey.

The BioFAP (Biogas Feasibility Analysis Program) software was used to determine the waste
generated from animal sources and biogas production potential of Yalvag district (BiyoFAP,
2015). BioFAP software was written by Prof. Dr. Osman YALDIZ, Prof. Dr. Recep KULCU
and Eng. Ahmet SUSLU.

Hakkinda

(/ BIiYOFAP.:

) Biyogaz Tesisi Fizibilite Analiz Program:

Bu program, GIZ (Alman Uluslararas: Isbirligi Kurumu) i¢in hazirlanan,

"TURKIVE'DE KIRSAL BOLGELERDE BUYUKBAS HAYVANCILIK ISLETMELERINE YONELIK
BIYOGAZ POTANSIYELI VE KOY MERKEZLI BiYOGAZ TESIS MODELLERININ
DEGERLENDIRILMESI" cal 1 dat .

Hazirlayanlar:

Prof. Dr. Osman YALDIZ
Akdeniz Universitesi Ziraat Fakiiltesi
‘Tarum Makinal ve Tek lojileri Miik disligi Baliimii

Dog. Dr. Reeep KULCIH
Biyosistem Enerji Mithendislik ArGe LTD. $Ti.

Yazihm:

Zir. Miih. Ahmet SUSL{ —
wirwahmetsuslu.com [

Figure 1. BioFAP software
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Yalvag has the potential to produce approximately 16.35 million m® of methane from the
manures of the animals. With the burning of this methane in cogeneration units, it has the
potential to generate approximately 56.88 GWh of electrical energy and 65 GWh of thermal
energy per year. It is estimated that the biogas plant, which will produce electricity of these
capacities, will reduce 57 350 tons of CO, emissions per year. In addition to energy
production, fermented manure is also produced in biogas plants. Yalva¢ has the potential to
produce approximately 92 205 tons (40% dm) of fermented manure as a result of processing
animal manures in biogas plants. However, these values were calculated for the conditions of
collecting all manures and anaerobic treatment under mesophilic (35°C fermentation
temperature) conditions (Table 4).

Table 4. Biogas and energy production from animal wastes (BiyoFAP, 2015)

Outputs to be Produced in

Biogas Plant
Methane (m® / year) 16 349 172
Biogas (m° / year) 29 725 767

Electricity (KWh / year) 56 878 769

Thermal energy (kWh /
year) 65 004 308

Fermented Fertilizer (ton /
year 40%dm) 92 205

CO; reduction (ton / year) 57 350

Compost Production Potential from Animal Biomass

Composting is the process of decomposing organic biomass by microorganisms under aerobic
conditions. Composting has two main objectives. The first is the pasteurization of waste by
thermal energy released as a result of aerobic microorganism’s decomposition of biomass.
The second is the conversion of nutrients into the form usable by plants. The composting
process produces compost which is a pasteurized manure and soil conditioner product from
animal feces. Yalvag district has a potential of producing 46 102 tons of compost fertilizer
(80% km) from 310 683,50 tons of animal manures in total. The economic equivalent of the
compost to be produced (with a unit price of 50 Euro / ton) is 2 305 125 Euro.

Wastes from Plant Production and Evaluation Alternatives

In Yalvag, 168 855,78 tons of waste is produced annually in agricultural production. Energy
generation and composting options are the best choices for the evaluation of these wastes.
However, biogas is not the right option for generating energy from plant wastes alone, since
both methane yields and plant C / N ratios are high for microbiological treatment. They also
do not contain colonies of microorganisms such as animal feces. For these reasons, solid fuel
production technologies such as briquettes and pellets should be applied in the evaluation of
plant wastes. Plant wastes can be used in compost production together with animal manures
(Table 5).

Table 5. Amount of plant waste in Yalvag (BEPA, 2019)
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Amount of waste (ton / year)

Crop production |141 721,28

Garden

production 15 877,42
Vegetable

production 11 257,08
Total 168 855,78

Pellet and Briquette Solid Fuel Production

The energy value of 168 855.78 tons of waste produced as a result of plant production in
Yalvag district is 70 411,90 TOE (Table 6). This energy potential corresponds to 818,88
GWh. The collection of vegetable biomass is more difficult than the collection of animal
biomass. In this context, these biomasses need to be converted into solid fuels in small scale
plants. Produced solid fuels should to be converted into electrical and / or thermal energy in
central power plants. Therefore, plant biomass should to be turned into pellets or briquettes in
small enterprises.

The goal of pellet and briquetting is to eliminate the high volume requirement for the unit
energy source because of the low volume weights of agricultural biomass. In pelleting and
briquetting, wastes are compressed and converted into solid fuels with increased volume
weight. In pelleting process, dried and shredded wastes are converted into solid fuels with a
diameter of 6-10mm and briquetting is brought to 5-20 cm dimensions (Alkaya etc., 2010).
Pelletizing and briquetting systems are applicable in small, medium and high capacities.
Produced pellets and briquettes can be used directly on farm scale for heating purposes and
can also be used for generating electricity and thermal energy from cogeneration units in
central systems (Table 6).

Table 6. Energy values of plant wastes in Yalvag District (BEPA, 2019)

Energy Values (TOE/year)
Field production 59 471,11
Garden production 6 910,29
Vegetable
production 4 030,50
Total 70 411,90

Compost Production Potential from Plant Wastes

Plant biomasses are added to the compost piles in certain proportions in the composting
process. Most of the plant wastes have a high C / N ratio and are used to regulate the C / N
ratio of animal manure in compost piles. Another reason for adding plant wastes to compost
piles is to increase the porosity value of animal manures and ensure that the oxygen required
for microorganisms is distributed homogeneously in the pile (Kiilcii and Yaldiz, 2014). For
this reason, compost production can be realized by adding plant wastes to compost piles. It is
possible to produce 101 313.47 tons of compost with 20% moisture content from 168 855.78
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tons of vegetable waste produced in Yalvag district in a year. The economic equivalent of this
compost, which has the potential to be produced, is 5 065 673.40 Euro (at a unit price of 50
Euro / ton). However, when evaluating this potential value, it is necessary to evaluate that not
all of the plant wastes can be collected and some of them (straw etc.) are used in different
sectors such as animal feeding.

CONCLUSIONS

In this study, the amount of waste biomass produced as a result of agricultural activities in
Yalvag district and their contributions in case of different methods are examined. As a result
of animal husbandry activities in Yalvag¢ district, 310 683,50 tons of animal manures are
produced annually and 168 855.78 waste is produced from plant production. There is the
potential to generate 56.88 GWh of electricity and 65 GWh of thermal energy per year in the
biogas treatment of animal wastes. In compost production, animal biomasses have the
potential to produce 46 102 tons of compost fertilizer per year. The amount of biomass
produced in crop production is 168 855.78 tons per year. These wastes are suitable for solid
fuel production and composting. The energy equivalent of plant wastes is 818,88 GWh. If
plant wastes are used in the composting process, it has the potential to produce 101 313.47
tons of compost per year. The calculations made within the scope of the study are the total
potential values and the usable potential values will vary according to the level of
collectability and processability of the wastes. However, when the total potential values are
analyzed, it is determined that agricultural waste generation in Yalvag District is very high
and if these biomasses are evaluated in suitable processes, it can make significant
contributions to the economy of the region and the country.
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ABSTRACT

Turkey is located in the belt between 36°-42° north latitudes where solar energy is
geographically quite high. Turkey's annual average sunshine hours are 2737 hours and solar
energy potential is 1527 kWh / m?year level. Turkey's southern and western regions compared
to other regions in terms of solar radiation have a higher potential. Mugla is located in the
provinces of Turkey's highest solar radiation. In this context, it is of great importance to
estimate the global solar radiation reaching the horizontal surface for Mugla city.

In this study, four different empirical models are used to estimate global solar radiation. The
successes of the models for predicting solar radiation for Mugla city were evaluated. In
comparing the predictive success of the models; MPE, MBE and RMSE parameters were
used. Results of analyses showed that the estimation success of number four empirical model
developed by Kiilcii (2015) was higher than other models.

Keywords: Global solar radiation, empirical models, Mugla
INTRODUCTION

The rapid increase in energy demand in the world has increased the search for the use of new
energy resources. Most of the energy demand in the world today is fulfilled from fossil energy
sources. Greenhouse gases caused by fossil energy sources and global warming lead people to
alternative sources. For these reasons, the use of renewable energy sources is becoming
widespread. Among the renewable energy sources, solar energy is the most important source.
Solar energy can be used to produce hot water and hot air as well as electricity production.

Mugla City is located in south-west Turkey. Due to its location, solar energy potential is high.
The average annual sunshine of Mugla is 3043 hours. This value is above the Turkey average
of 2640 hours. The solar energy potential is 1621 kWh/m®year. Mugla's solar energy
potential is higher than Turkey's average (1311.16 kWh/m?.year) (Varinca and Géniilli,
2006).

Solar Radiation
kWh/m?year

I 1400 - 1450
1450 - 1500
[] 1500-1550
[] 1550 - 1600
[] 1600-1650
[ 1650 - 1700
I 1700 - 1750
Il 1750 - 1200

I 1200 - 2000

Figure 1. Solar energy potential atlas of Turkey (GEPA, 2019)
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Due to the high humidity in the coastal districts of Mugla, the amount of global solar radiation
is decreasing. It is observed that solar radiation levels are high in the Merkez, Kdycegiz and
Fethiye districts of Mugla (Figure 2).

Solar Radiation
kWh/m’year

I 1400 - 1450
I 1450 - 1500
[ ] 1500-1550
[ 1550 - 1600
[] 1600 - 1650
[] 1650 - 1700
B 1700 - 1750
B 1750 - 1800

I 1500 - 2000

Figure 2. Solar energy potential atlas of Mugla City (GEPA, 2019)

Feasibility studies are carried out before the installation of solar energy systems. In this
context, studies are being carried out to develop models that estimate solar radiation. In solar
energy calculations, the extraterrestrial radiation can be calculated with great accuracy.
However, it is very difficult to calculate the amount of solar energy held in the atmosphere.
Therefore, the goal of solar radiation models is to calculate global solar radiation. In this
study, the success of models that can be used to estimate the amount of global solar radiation
in Mugla city has been tested.

MATERIAL AND METHODS

The amount of extraterrestrial radiation on a day was calculated using equations 1 and 2
(Duffie and Beckman, 2006).

24 3600 G,

0
v

H f{Cosﬂ Coss Sinws+ﬁ o, Sinl SincS} @)

360 nj @)

f =1+0.033 Cos
365

In order to calculate the Ho, declination and clock angles must be calculated. The declination
angle refers to the angle between the plane on which the earth rotates around the sun and the
equatorial axis. Ho value is the maximum on June 21, the minimum on December 21 and 21
March/21 September is zero. Declination angle, which varies according to the number of days
of the year, is calculated using equation 3 (Ertekin and Yaldiz, 2000; Bakirci, 2009; Duffie
and Beckman, 2006).

n+ 284)

S5 =23.45 Sin(360 3)

Clock angle refers to the angle between the latitude where the sun's rays are located and the
latitude calculated. Time angle is calculated using equation 4 (Ertekin ve ark., 2008).

w, = arccos[—tan(¢g)tan(8)] 4)
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Calculation of the average daily solar radiation amount in Mugla City

In this study, the models in the literature were used to calculate the solar radiation coming to
the earth in Mugla. S / Sy (Cloudiness coefficient) coefficient is used as the variable in the
models in the literature. In the models, S is the sunshine duration for that day at the calculated
date and location, and SO is the total day length at the same day and at the same location. S
value was determined by meteorological data and Sy value was calculated by equation 5.
(Duffie and Beckman, 2006).

S, = % Arccos(-tgd tgA) (5)

The models used in the study
Model 1 (Tiris et al., 1997; Lewis, 1984; Louche et al., 1991)

H_ S

H_o - C1 + C2 (So) (6)
Model 2 (Elagib and Mansel, 2000);

H S \¢3

H_o =C + Cy (g) (7)

Model 3 (EI-Metwally, 2005)

H_ . ws
Hy €1 )
Model 4 (Kulcu, 2015) was developed by the researchers according to Turkey's solar radiation
conditions. Unlike other models in the literature, the clock angle is also used as a variant.
S
H_ [_Cl(%)

i l + c3wy (10)

Cz2 Wg

The predicted data by the models were compared with the measured data by Republic of
Turkey General Directorate of Meteorology. MPE (mean percentage error), MBE (mean
deviation error) and RMSE (square root error) parameters were calculated to compare the
predictive capabilities of the models. The fact that the error parameters are low indicates the
proximity of the predicted data to the measured values (Khahro et al., 2015). However, each
error parameter has its own assessment methods and approaches. For example, if the
differences or errors between the experimental data and the measured data show similar
distributions in positive and negative directions, the MBE and MPE values decrease, but the
RMSE values of these models are high. Because the RMSE value is the square of the
differences. In this case, while the RMSE value gives us information about the absolute value
of the error, MPE and MBE values give a result by evaluating the size of the error according
to its distribution.

1 Hijp—Hjo

MPE = N F:l (?‘{T) x100 (12)
1

MBE = < ¥iL, (Hip — Hio) (13)
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1 2
RMSE = \/ﬁziil(Hip — Hjo) (14)

RESULTS AND DISCUSSIONS

Extraterrestrial radiation values were calculated using equations. Then, global solar radiation
values were estimated using 4 models developed by different researchers. The changes of the
predicted and measured values according to months are shown in Figure 3-8.

Ml/m2.day

25

20

15

10

=+ =H Predicted
= H Observed

Figure 3. Observed and predicted global solar radiation by Model 1

Figure 3 shows a comparison of measured and estimated global solar radiation data by model
1. Model 1 made quite accurate estimates from January, February, October, November and
December. However, as the summer months approached, it was observed that the data
predicted by the model were distant from the measurement data.
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30

=+ =H Predicted
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Figure 4. Observed and predicted global solar radiation by Model 2

Figure 4 shows the global solar radiation data estimated by Model 2. The data predicted by
the model are very close to the measurement data. Only in July, August and September there

iS some error.
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,’. o~ — - —H Predicted

20 - : . ——H Observed
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&
.
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‘j?’

Figure 5. Observed and predicted global solar radiation by Model 3

Figure 5 shows the global solar radiation data estimated by model 3. The error levels of the
data estimated by Model 3 were found to be quite high. Prediction errors are positive in
summer months and negative in other months.
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Figure 6. Observed and predicted global solar radiation by Model 4

The Figure 6 shows global solar radiation data estimated by model 4. The predictive success
of Model 4 is quite high. Model 4 predicted low levels of erroneous results only in January,
February and March.

Table 1. MPE, MBE and RMSE values of Models

C1 ) Cs MPE MBE RMSE

Model 1 0,291485 0,279046 -1,79477 -0,35746 0,508097

Model 2 0,010548 0,578119 0,388045 3,000952 0,343165 0,381911

Model 3 0,002801 -10,7469 -0,47859 2,057607

Model 4 1,330875 0,045104 0,002969 -1,26306 -0,08073 0,30009

Table 1 shows the coefficients of the models and MPE, MBE and RMSE values. When the
error parameters are examined, it is seen that Models 1, 2 and 4 have high predictive success.
The lowest RMSE value was calculated for Model 4 with a level of 0.30009. MBE and MPE
values of Model 4 were also lower than other models. According to these results, it was
concluded that the most successful model for Mugla is Model 4.

CONCLUSIONS

In this study, the successes of 4 Models developed by different researchers were tested for
predicting global solar radiation values for Mugla City. As a result of the calculations, it was
concluded that the model developed by Kulcu (2015) has higher predictive success than other
models. The model developed by Kulcu (2015) uses the sunset time angle unlike other
models. The coefficients of the model for Mugla are calculated as follows.

S
H 1,330875(5)
H, 0,045104 wy

l +0,002969 wy (15)
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Abbreviations

Gsc- solar constant (1367 W/m?)
H- monthly average daily global radiation ona horizontal surface (MJ/m?.day)

Ho- monthly average daily extraterrestrial solar radiation on a horizontal surface
(MJ/m?.day)

Hio-observed H value

Hip- predicted H value

MBE- mean bias error

MPE- mean percentage error

n- number of day of year starting from thefirst of January
RMSE- root mean square error

Ws- the sunset hour angle

6- Solar declination angle

A- latitude of location

S- day length (h)

So- maximum possible sunshine duration (h)
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THE MEASUREMENT OF RESIDUAL STRESS ON RAILWAY WHEELS
MATERIAL AND ANALYSIS BY LINEAR REGRESSION METHOD
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Erciyes University, Department of Mechanical Engineering, 38039, Kayseri, Turkey

ABSTRACT

Unfavorable service conditions and brake failures can lead to dangerous stress on the railway
wheels. Stress measurements so important for wheels exposed to severe drag braking conditions
in freight service especially. Residual stresses can significantly reduce the engineering properties
and fatigue life of materials such as railway components. In this study residual stress in the rim
of railway wheels is measured and conclusions optimized by a statistical method. The paper
presents results of stress state investigation of rail wheels by using ultrasound methods. The test
detects the residual stresses through compress waves. Based on the measurements performed, it
is evaluated the ability of the railway wheels to use more. In recent years there has been
considerable interest in use of nondestructive inspection techniques to evaluate the residual stress
state of railroad wheel rims. Much research work has taken place around the world and
numerous technical papers have been written. This paper present how compress wave apply to
residual stress measurement on wheel. Probes of different frequencies were used. Stress values
vary according to depth from tread surface. In this study indicate how can stress measurement
prices decrease. We used probe which propagates only longitudinally wave probes. We have
achieved significant results in some wheel sets. This stress values derived from tensile test resuls.
Calculation of intermediate values were used linear regression method. It was seen that there
were how compress wave apply to residual stress measurement on wheel tread surface. It was
seen that there were how compress wave apply to residual stress measurement on wheel tread
surface. The lower the frequency values gave response to stress accurately. Finally, the article
briefly discusses how to improve the safety of residual stress measurements and how to reduce
the costs of railways.

Keywords: The rim of monoblock railroad wheel, Non Destructive Testing, Ultrasonic
measurement of hoop stress
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1L.INTRODUCTION

Residual stresses are defined as stresses that occur in an object, independent of external
forces[1]. Even if a machine tool is produced without any residual stress, residual stresses
may arise especially in service conditions where variable loading is the case[2]. The presence
of residual stresses in a mechanical part does not always have a negative effect. For example,
it is very useful to find residual degenerations with the right size and size in the part[3]. The
functions such as heat treatment temperature, cooling environment, tempering temperature
have a great reserve in terms of residual stress[4]. Usually after manufacturing, distribution of
residual stress areas is in the form of residual tensile stress on the surface at the tensile
center[5].

Residual stress occur on railroad wheel monoblocks depends on the heating during braking
using brake shoes. Engineering properties of materials and structural components especially
fatigue life, deterioration, dimensional stability, corrosion, resistance and fragile fracture can
be significantly affected by residual stresses[6]. Nowadays residual stress analysis is a
necessary step in estimating the reliability of parts and structural elements in design and
service conditions[7]. Although successful progress has been made in the development of
residual stress management techniques, significant efforts are needed to develop efficient and
cost-effective methods for residual stress measurement and analysis as well as redistribution
of useful residual stresses.

Minitab18 which includes almost all the important statistical methods, is distinguished from
similar ones so that we can make a lot of preprocessing that we need in practice and data
analysis in the beginning. The derivation of the random numbers that we often need in
simulation runs is presented to the user with a very simple and clear interface at Minitab[8].

1.1. Stress measurement techniques

It is now possible to perform residual stress measurements by destructive inspection methods
or non-destructive inspection methods. We can say traditional stress measurement methods
which are sectioning, hole drilling, strain measurement, X-ray diffraction, magnetic elastic
and neutron diffraction methods. Particularly, cutting methods and hole drilling methods are
not recommended because they damage the material.[9, 10] The tension meter method is often
preferred for measuring surface strain[11]. The X-ray diffraction method can determine the
surface strain by measuring the crystal distance according to the Bragg law of a crystal
structure[12]. It is a non-destructive method, but allows stretching to a depth of only 10 pm.
The neutron diffraction method is very similar to the X-ray method because it is based on
elastic deformations in a multi-crystal material[13]. The magnetic elastic method is based on
the Barkhausen effect however, magnetizing conditions are necessary in addition to necessary
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complex equipment[14].
1.2. Analysis of residual stress measurement data

The one of the wheel material is described in EN 13262 standart that ER7 type steel was
selected as solid wheel material. Ultrasonic probes that generate longitudinal waves measured
sound speeds for ER7 type steel. In this study it was used 1mhz, 2mhz and 4 mhz longitudinal
probes were used. One of probes was fixed to specimen during perform tensile test. 4
specimens were prepared for 3 probes as reference. Stress relief annealing was carried out for
each specimen at 650°C for 2 hours. Test results were analyzed through method of simple
linear regression on minitab18. It was aimed to establish relationship between longitudinal
wave speed and stress on the material as linear.

2.THEORY
2.1.Theory of birefringence

The use of ultrasonic techniques to measure residual stress on the wheel rim is based on the
concept of double birefringence. The speed of the polarized sound waves or alternatively the
time of flight is used to measure the residual hoop stress[15]. Piezo-electric transducers and
electromagnetic acoustic transducers probes are types of probes using for residual voltage
measurements.

B= K(vr-vc)andBm=Bo+B

B=  the birefringence due to stresses

K= aproportionality factor in MPa/(m/s)

vr=  wave speed in the radial direction, m/s

vc=  wave speed in circumferential direction, m/s

Bm = the measured birefringence

Bo = birefringence due to elastic anisotropy

Anisotropy describes a material has directional properties. The properties of the material can
vary depending on the manufacturing methods. The coefficient k specified in this equation is
1 m /s =43 MPa[15]. B is the relative speed variation of the VR and VC waves traveling
along the thickness T of the flat and parallel faces[16].
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2.2.Theory of simple linear regression

Linear Regression is one of the simplest supervised learning algorithms assumes that there is
a linear relationship between the Y variable being tried to predict and the other variables X1,
X2, ..., Xn. Although this method seems simple, it is extremely useful both conceptually and
practically.

Y =B+ B X +e

As we do here, the models we try to calculate a response variable (YY) with a single predictor
variable (X) are called simple linear regressions. In this form, fo and B; are unknown
constants and represent intercept and slope respectively. They are also called regression
coefficients / parameters. € represents the error term. Normally we do not know Bo and 1. We
try to estimate them using the inear regression method. We have applied this method as an
example and calculated By and 1 which are our predictions for real coefficients. We can
estimate the result as follows. Here we show our prediction for the real Y value when X = x
[17].

y = Po+ P

3.MATERIALS AND METHOD
3.1.Material
3.1.1. Wheel Specimen Material

ER7 as steel was selected as material in this study because ER7 type steel is the most
commonly used wheel material. The railway wheel was used as produced by forging. This
wheels are rim-quenched with a water spray for two minutes. The quenching operation occurs
when the wheel is at 871 °C (1600 °F). Tempering occurs at 500 °C (932 °F) for six
hours[18]. End of the manufacture ; residual circumferential (hoop) compression stress occur
at the wheel tread extending approximately 4cm (1 inch) into the rim. This compressive hoop
stress is approximately ~210 MPa at the tread surface.

For the tensile test sample, the tread surface was removed from the railway wheel as shown in
Figure 1. This part is then machined and the cutting sample was shaped in accordance with
the tensile test.
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specimen removing
section

Solid Wheel

Figure 1. Wheel Cutting

3.1.2 UT Inspection Device and Probes

In this study, SIUI CTS-9009 Plus was used as an ultrasonic inspection device and also as
1mhz. ,2mhz. and 4mhz. probes were used which generate compression waves.

Figure 2. UT Inspection Device and Probes

3.2. Method

3.2.1. Stress Relief Annealing Method

It is aimed to eliminate residual stresses in the material by the heat treatment. The internal
stress of the material before the tensile test should be zero.Stress Relief Annealing was carried
out at 650 for 2 hours. After this process, 4 specimens have zero stress.

3.2.2. Stress Measurement Method

The non stress specimens were placed to tensile test setup for stress measurement. Probes
were fixed to specimens through clamps. The UT inspection device is adjusted and it started
to measure the velocity when the tensile setup was starting. We aimed to create external strain
on ER7 material. The UT device measured the velocity of longitudinal waves as well on
specimen which placed on the tensile machine. In this way relation between stress and
ultrasonic velocity of material was occurred.
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Figure 3. Tensile Testing Machine

4.Results and Discussions

4.1. Relationship Between Strain and Ultrasonic Compression Velocity

Tensile test was performed with specimen have 198,1 mm? cross-sectional area. The test
specimens were applied tensile stress to fracture and the ultrasonic velocity was measured for
each 50 kg. load These test performed for each probes which are 1mhz, 2mhz and 4mhz. The
results were recorded. We tried to interrelate velocity and tensile force. The results separately
for each probe were evaluated and correlated with the each others through Minitab. A steady
decline was observed in sound speeds with increased force.These relations is shown in Figure

4., Figure 5, Figure 6.
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Figre 4.Stress-Ultrasound Velocity Graphs For 1 Mhz.

Tensile Stress-Velocity for 2Mhz Probe
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Figure 5.Stress-Ultrasound Velocity Graphs For 2 Mhz.
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Tensile Stress-Velocity for 4Mhz Probe

0,00 50,00 100,00 150,00 200,00 250,00 300,00

Tensile Stress (Mpa)

Figure 6.Stress-Ultrasound Velocity Graphs For 4Mhz.

According to these measured results, rapid declines in ultrasonic velocities were observed
after certain threshold tensile stress values. These crucial tensile stress points were observed
that 140,84Mpa for 1Mhz. probe, 160,92Mpa for 2 Mhz probe and last 80,48Mpa for 4Mhz.
probe.

4.2. Minitab Analysis Results

We aimed to evaluate the results of 3 different frequency values together with Minitab
program. Points with sharp changes in sound velocities were identified. These force values
were determined as 2,51Mpa, 100,60Mpa and 251,50Mpa. If each probe is thought to react at
different tensile stress points, interpretation of 3 probes results could be useful. These relation
are shown in Figure 7 as interval plot of ultrasonic velocity and Figurel0. as contour plot of
ultrasonic velocity.
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Figure 7. Interval Plot of Ultrasonic Velocity

so00 Ultrasonic Velocity(mm/sn) vs Applied Load (kg) ; Probe Frequency (Mhz)
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Figure 8. Contour Plot of Ultrasonic Velocity, Applied Load; Probe
Frequency
Table 1. Regression Equation
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Regression Equation

HZ (mmys) = exp(Y)

Prob

(MH2)

1 Y = 8692-001762 (kg)
2 Y = 8737-001762 (kg)
4 Y = 8745-001762 (kg)

By regression analysis we obtained different equations. The numbers 1, 2 and 3 shown in
Table 1. ,represent for 1 MHz, 2 MHz and 4 MHz, respectively. Experiments have been
increased to show that these relations can be used. Critical force values were determined for
each probe in the tensile test. Especially, if formulas with these critical values are applied, the
closed result to can get at these intervals.In Table 1. equation derived from test parameters by
minitab software.

4.3. Estimated Crucial Points by Linear Interpolation

A precision estimate of the dispersion and size of the residual stresses in a wheel can be
obtained from finite element calculation by the displacement data along the length of the cut.
These negative values represent compress stress sections and positive values represent tensile
stress sections in Figure 9. We obtained velocity values for thermally damaged wheel’s
critical points according to Figure 9.

Figure 9. Calculated Distribution of Circumferential Residual Stresses (Mpa) in a
Thermally Damaged Wheel.[19]
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Figure 10. Estimated velocity values of Circumferential Residual Stresses in a Wheel.
Valocity values derived from our tensile test setup.Section6,Section7,Section8 and Section9
are represent tensile stresses accordingFigure 10.1t can be understood in Figure 10 we can use
velocity values changing according to stress ranges. For example it was observed linear
decrease after section 6 for 1Mhz and 4Mhz probes also 2 Mhz probe velocity decreased as
linear up to section 9.

5.CONCLUSIONS

The conclusions derived from this study can be follow as

1. It was seen that there were different critical stress values for each probe frequency values.
it is possible to find optimum results in residual stress measurements by selecting these stress
values reference points.

2. It can be seen in Figure 9. that relation of stress and velocity. This relation decrease as
linear for each probe frequence except 1Mhz and 5000kg. It can be derived Figure 9. As the
applied load increases, there is a decrease in sound speeds. It can be recommended critical
stress point according to colour in Figure 9.As shown in this Table there are 8 colour areas
and these areas determine relation between ultrasonic velocity and stress so we can use this
Table in stress measurement.

3. A design with a combination of these three probes can be used in residual stress
measurements. Formulas found in the linear regression method by Minitab software can help
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us in residual stress measurements. It can be used on compress probes as an alternative to
shear probes used in residual stress measurements, especially on the rim surfaces of railway
wheels.

4. The accuracy of the measurement can be increased by increasing the frequency values of
the compress probes. Automatic stress measurements for wheel rim surface can be performed
by increasing the number of probes during the measurement.

5. If this measurement is performed by the conventional method, the cost for residual stress
measurements can be reduced. When we arranged this values according to railway wheel we
can determine residual stress using longitudinally wave probes.
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WOOD COMPOSITE MATERIALS
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ABSTRACT

Timber has many advantages compared to alternative materials with its stiffness, lightness,
economy and availability, and it has been preferred by humans for structures, tools, and
vehicles for centuries. Although timber has such advantages, when it is compared with other
alternative materials, it contains some defects affecting its mechanical properties. Composite
timber has been developed to improve these properties by removing the defects. Composite
timber is often used as industrial woodware or wooden parts requiring high strength because,
products made of only wood may not have the required strength to work under impact loads
such as in reels carrying cables. In this study, glass fiber reinforcements (GFR) were used in
order to increase the worklife and strength of laminated wood composite preferred in
production of cable reel. Laminated wood composite was obtained by placing the glass fibers
in forms of PPPPEPPPP, PPPEPPPEPPP and PPEPPEPPEPP (P:Plate, E:Glass Fiber). In
addition, they were bonded by press machine working by the principles of microwave heating
with the power of 75 KW. Production with microwave curing used products of different
materials providing uniform-fast heating and enhanced mechanical properties of the end
product as well as alternative production methods. So as to observe the contribution of GFR
to the bending, impact, compression and tension strengths of laminated wood composite tests
were carried out on reinforced and unreinforced samples. The results of the tests show that
there are a 25% increase in bending strength and 65% increase in fracture toughness in the
laminated wood composite samples reinforced by GFR.

Keywords: Composites Wood, Mechanical Properties, Microwave Curing, Playwood
Composite, Glass Fiber
1. INTRODUCTION

Wood has been preferred as a technical material for furniture, package and structure by
humans for centuries. Being a renewable resource, wood is basically sustainable when it is
compared to metals and petroleum-based products. Moreover, wood has many good
mechanical properties along with its sustainability [1].

Defects affecting the mechanical properties of wood need to be improved [2]. Literature
studies focus on decreasing disadvantages of wood by using developing technology and new
methods.

Studies are carried out on wood composite materials by using reinforcement both to improve
ductility of wood and its efficiency [3]. They are the most important composites in which the
reinforcing element is in the form of fibers. Fiber reinforcements are characterized by their
light weight and high strength [4].
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Wooden packaging products (pallets, crates, cable carrying reels, etc.) are increasing as a
requirement of developing industrial products. Cables transmitting signals or electrical energy
from one point to another are very important in the age of technology. For this reason,
transportation and storage is as important as design and production processes. It was
determined that the strength should be increased to prevent deformation of the roller cheeks
during the transportation of plywood reels [5].

In contrast to energy transfer in conventioanl heat treatments, microwave energy is
transmitted directly to materials through molecular interaction with the electromagnetic field
[6] . Homogeneous heating is provided in microwave presses because heat is distributed
equally all over the material. The effect of microwave heating on the combination of glass
fiber reinforcement and composite wood was investigated.

Wood: Basically, elements of wood composite material are wood, reinforcing material and
adhesive. With the diversification of these basic elements, the most suitable wood composite
development studies are carried out according to the usage field. Most studies have focused
on wood from locally accessible trees. The tree from which the wood is obtained is important
because it has physical and unique biological properties. Usage examples in literature are as
follows: Pavlonia Tree [7], pine[8], Spruce, growing in Ireland [8], poplar tree [9].

Adhesive Materials: A number of reinforcing materials have been used experimentally in the
wood composite material. Fibreglass [9 ,10], bazalt fiber, carbon fiber [11,10], plastic fiber
and steel bar or different versions of woven fibres [7] are used as reinforcing elements.

In woven fibers, directional and non-directional fabrics were preferred and the test results for
the mechanical properties of fibers with the different tissue angles were analyzed [6,11].
Resin; It is a material of thermoset class which provides adhesion of the reinforcing element
with wood. For example, epoxy [12,10], polyester, phenol formaldehyde [13] are used as
resins.

Hallstrom et al. [14] investigated the resistance to cracking of wooden beams in different
shapes reinforced with glass fibers. According to the results, the glass fiber reinforcement was
found to be slower than the beams of the crack propagation speed of the beams and this
reinforcement material has a kind of stopping effect.

H. Shi et al. [7] prepared the wooden beams by infusing the resin into the material in a
vacuum medium. They combined wood with Sandevich method. The rigidity and strength
properties of these beams were tested. The test results showed an increase in the flexibility
and load bearing capacity of glass fiber reinforced beams.

P. de la Rosa Garcia et al. [12] also used carbon and basalt fabric reinforcing elements and
epoxy as resins. In this study, bending behavior of the samples was investigated. The fiber
fabrics used were non-directional and bi-directional woven fabrics. Firstly, carbon and basalt
reinforced wood were compared and an increase of hardness was observed in both of them.
Wood composites obtained from directional and non-directional fabrics were also compared.
E. R. Thorhallsson et al. [15] conducted experiments to investigate the effect of strengthening
glulam beams using reinforcing materials. In these experiments, 24 glulam beams (3.2 m
length, 65 mm width and 167 mm height) were tested. The beams were tested in the four-
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point bending test. For each group, the lower layer of beams was reinforced with powdered
basalt and powdered glass fiber. It has been seen that it increases bending stiffness and
bending strength with reinforcing materials.
G.M. Raftery et al. [16] reinforced the wood with glass fiber using phenol formaldehyde
resin. Hardness tests were performed. The results showed that the hardness of reinforced
wood increased by 18% and maximum torque capacity increased by 31% compared to
reinforced wood.
M. Corradi et al. [11] tested the soft and hard beams with and without reinforcement. Test
results have shown that fiber reinforcement were effective both to increase beam load
carrying capacity and to reduce strength uncertainties.
In this study glass fiber reinforced laminated wood was produced by pressing with microwave
heating method which is not very common in literature. Tests were performed on the
produced samples.

2. MATERIALS AND METHOD

2.1 Materials
Birch, produced especially in Russia and Ukraine and used in many countries in the veneer
wood sector ,has been chosen. Birch peelings were used in 6-7% moisture content. The
density of the rotary-cut veneer is 720 kg / cm2 and the wall thickness is 1.5 mm (+/- 0.1
mm).
As reinforcement material, + 450, -450 and 900 unidirectional woven fabric made of E glass,
glass fiber and felt were used (Table 1).

Table 1. Glass fiber properties

Form of GFRP | Density (gr/m)

+45°, -45° 1100
90° 1080
Felt 400

Plywood production principles were applied while the experimental groups were placed
in the forms PPPPEPPPP, PPPEPPPEPPP and PPEPPEPPEPP, and the control group
using eight layers of veneer was produced (Fig. 1)
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Fig. 1. Forming of samples
Prepared laminated wood composites were pressed for 10 to 15 minutes according to
lamination thickness by applying 75 kw energy, 12 kg / cm2 pressure in microwave press (Fig
2).

Fig. 2. Pressing process

2.2 Experimental method

2.2.1. Bending Test
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Fig. 3. Static Bending Test Assembly.
For the three-point bending test, the sample was sized and tested under the conditions
specified in TS EN 310 standard (Fig. 3). The following equations are used to determine
bending strength (o) and modulus of elasticity (E) [17].

O, = G) x(F x L x b x h%) (N/mm?)
F: Maximum load (N),

L: Length of span (mm),
b: Width of specimen (mm),

h: Thickness (depth) of specimen (mm).
L3

_F 2
E= 7 X = (N/mm?)
f: deflection (mm).

2.2.2. Impact Test
For the impact test, samples of 55 mm length with square cross section were prepared by
taking TS 2477 standard into consideration and tests were performed [18].
E 2
ag =~ Nm/mm

E: Fracture energy
A: Area of specimen
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3. RESULTS
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Fig 4. Average bending strength-deflection curves for each group obtained as a result of
bending test
As a result of the bending tests which were performed on a total of 22 pieces of samples, the
highest bending stress value was measured as 82,4487 N / mm2 at 3B and the lowest bending
stress values was measured as 24,85865 N / mm2 at 2C. In other words, 3B was found to be
55% higher than the bending strength of K8 and 2C was found to be 50% less than bending
strength of K8. The control group, K8, had 56,6386 N/mm? value and it was found to have
very low deflection when compared to other samples. The deflection of the 3" group is lower
than the other groups as in the tensile test. In the 2" group using 90° fibers (especially the
smallest bending stress 2C) showed higher deflection than the third group (Fig 4).
Particularly in the 1% and 2" groups which were used woven fiber, the force that was applied
perpendicular to the fibers’ direction, facilitated the separation of the fibers from the matrix.
Table 2 Modulus of elasticity values of samples

Sample No Bending Young Module
N/mm?*
1A 1224,04
1B 1272,92
1C 862,7
2A 1948,7
2B 1046,7
2C 671,27
3A 3226,1
3B 31117
3C 3134,6
K8 3606,7

The lowest fracture toughness value was measured as 0.02805 Nm / mm2 at K8 in all tests.
The highest value at 2C was found to be approximately 300% higher than the values of the
control group which showed less strength in the bending test. The closest value to the control
group was obtained with approximately 3% higher fracture toughness at 1A. The 1B and 1C
showed an increase of about 50% (Fig. 5).
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Fig. 5. Fracture toughness values of specimens obtained as a result of impact test

3.1. Conlusion

According to bending strength, 3B group had 146% more strength than control group sample
and 3A group had 130% more strength than control group sample. In all other groups,
bending strength results were lower than the control group values. On the other hand, the 2C
sample had the lowest result with 42% lower bending strength than the control group. While
deformation occurred in the direction of bending load in the control group, some of the test
specimens were separated from the layer and some of them deformed gradually.

As a result of the improvement studies, the most significant increase was in the fracture
energy values. The control group was lower in all other experimental groups. Particularly
better results have been obtained in groups on which fabric glass fiber was used.

Due to the insufficient penetration of glue to the fibers in the produced samples. it negatively
affected the mechanical properties of the samples. Because the glass fibers in the form of the
felt have large pores, the glue penetrates better into the fiber. Therefore, better results have
been obtained.

The effect of different joining methods when using reinforcing material in the production of
laminated wood was investigated. It is thought that production with more advantageous
energy methods such as microwave will become widespread in the production of wood
composite in the future.
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OZET

Bu ¢alismada, biz nétrosofik ti¢lii b — normlu uzaylari tanimladik. Bu yap1 i¢in 6rnekler ve
ozellikler verdik. Ayrica notrosofik {i¢lii normlu uzaylari [6] ve nétrosofik ti¢lii b — metrik
uzaylari [9] nétrosofik ti¢lii b — normlu uzaylarla karsilastirdik. Bunun yani sira bu ntrosofik
ticlii yapilarin nétrosofik ti¢lii b — normlu uzaylardan farkli oldugunu gosterdik. Ek olarak
ndtrosofik ti¢lii b — normlu uzaylarin hangi durumlarda diger nétrosofik ti¢lii yapilarin
ozelliklerini sagladigin tartistik. Bundan dolay1 yeni bir teori olan nétrosofik iiglii yapilara
notrosofik ti¢lii b — normlu uzaylari eklemis olduk.

Anahtar Kelimeler: b - metrik uzaylar, nétrosofik ti¢lii kiimeler, nétrosofik tiglii b- metrik
uzaylar, nétrosofik ti¢lii b — normlu uzaylar

ABSTRACT

In this study, we defined neutrosophic triplet b - normed spaces. We gave examples and
properties for this structure. Also, neutrosophic triplet normed spaces [6], and neutrosophic
triplet b - metric spaces [9] are compared with neutrosophic triplet b - normed spaces.
Furthermore, we show that neutrosophic triplet b - normed spaces are different from these
neutrosophic triplet structures. In addition, we discussed in which special cases the
neutrosophic b - normed spaces provide the properties of other neutrosophic triplet structures.
Thus, we added neutrosophic triplet b - normed spaces to the neutrosophic triplet structures
which are a new theory.

Key words: b - metric spaces, neutrosophic triplet sets, neutrosophic triplet b - metric spaces,
neutrosophic triplet b —normed spaces

1. PRELIMINARIES

Smarandache introduced neutrosophy in 1980, which studies a lot of scientific fields. In
neutrosophy, there are neutrosophic logic, set and probability in [1]. Neutrosophic logic is a
generalization of a lot of logics such as fuzzy logic in [2] and intuitionistic fuzzy logic in [3].
Neutrosophic set is showed by (t, 1, f) such that “t” is degree of membership, “i” is degree of
indeterminacy and “f” is degree of non-membership. Also, a lot of researchers have studied
neutrosophic sets. Furthermore, Smarandache and Ali obtained neutrosophic triplet in [4] and
they introduced neutrosophic triplet groups in [4]. For every element “x” in neutrosophic
triplet set A, there exist a neutral of “a” and an opposite of “a”. Also, neutral of “x” must
different from the classical unitary element. Therefore, the neutrosophic triplet set is different
from the classical set. Furthermore, a neutrosophic triplet “x” is showed by <X, neut(x),
anti(x)>. Also, many researchers have introduced NT structures. Recently, Sahin and Kargin
introduced neutrosophic triplet metric space and neutrosophic triplet normed space in [6];
Smarandache, Sahin and Kargin studied neutrosophic triplet G — modules in [7], Sahin and
Kargin obtained neutrosophic triplet partial metric space in [8]; Sahin and Kargin obtained
neutrosophic triplet b - metric space in [9]; Sahin and Kargin obtained neutrosophic triplet
partial b - metric space in [10].

In this study, we obtained neutrosophic triplet b- normed space. In section 2; we gave
definitions of neutrosophic triplet set in [4], neutrosophic triplet b - metric space in [9],
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neutrosophic triplet field in [5], neutrosophic triplet vector space and neutrosophic triplet
normed space in [6]. In section 3, we defined neutrosophic triplet b — normed space and we
gave properties for this structure. Also, we showed relationship between neutrosophic triplet b
— metric space and neutrosophic triplet b- normed space. Furthermore, we defined
neutrosophic triplet b — Banach space. In section 5, we gave conclusions.

2. INTRODUCTION

Definition 2.1 [4]: Let # be a binary operation. A neutrosophic triplet set (X, #) is a set such
that for x € X,

i) There exists neutral of “x” such that x#neut(x) = neut(X)#x = X,
i1) There exists anti of “x” such that x#anti(x) = anti(x)#x = neut(x).
Also, a neutrosophic triplet “x” is showed with (x, neut(x), anti(x)).

Furthermore, neut(x) must different from classical neutral element.

Definition 2.2: [9] A neutrosophic triplet b - metric on a neutrosophic triplet set (N, *) is a
function d:NxN— R such for every n, m,s € N,

Dn*meN

ii)d(n,m) >0

iii) Ifn=m, thend(n, m) =0

iv) d(n, m) =d(n, m)

V) If there exists at least an element s € N for n, m € N pair such that

d(n, m) < d(n, m*neut(s)), then d(n, m*neut(s)) < b(d(n, s)+ d(s, n)).

Where, b € R"and b > 1.

Definition 2.3: [5] Let (NTF,* #) be a neutrosophic triplet set together with two binary
operations * and #. Then (NTF,*, #) is called neutrosophic triplet field if the following
conditions hold.

1. (NTF,*) is a commutative neutrosophic triplet group with respect to *.

2. (NTF, #) is a neutrosophic triplet group with respect to #.

3. att(b*c)= (a#tb)*(a#c) and (b*c)#a = (b#a)*(c#a) for all a,b,c € NTF.

Definition 2.4. [6] Let (NTF,*,, #,) be a neutrosophic triplet field and let (NTV,*,, #,) be
a neutrosophic triplet set together with binary operations “*, " and “#,”. Then (NTV,x*,, #,)
is called a neutrosophic triplet vector space if the following conditions hold. For all u, v €
NTV and for all ke NTF; such that ux,v € NTV and u #,k € NTV;

1) (Ux,V) *,t= Ux, (V,1); U, v, t € NTV;

2) U,V =Vx,U; U,V ENTV,;

3) (v*,u) #,k= (V#,K) *,(u#,Kk); k € NTFand u, v € NTV;

4) (kx,t) #,u= (k#,V) *, (U#,V); kK, t e NTFand u € NTV;

5) (k#,t) #,u= k#,(t#,u); K,t e NTFand u € NTV;

6) there exists at least an element k € NTF for every element u such that

u#, neut(k)=neut(k) #, u=u; u € NTV.
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Definition 2.5: [6] Let (NTV,x*,, #,) be a neutrosophic triplet vector space on (NTF,*;, #,)

neutrosophic triplet filed. If the function ||.|| : NTV — R*u{0} is satisfied the following
properties, then the function 1.1 is a neutrosophic triplet norm.
Where,

f, f: NTF X NTV — R* U {0} is a function such that
f(a, X) = f(a, anti(x)) and if x = neut(x), then f(a, x) = 0.

a) IxI >0

b) If x = neut(x), then Ixl =0

¢) la#, xl = f(a, x).IxI

d) lanti(x)I= IxI

e) If there exists at least an element k € N for x, y € NTV pair such that
Ix*, yl < lIx*, y*,neut(k)l, then Ix*,y*,neut(k)l < IxI-+lyl.

Also, ((NTV, ,, #,), I.I) is called a neutrosophic triplet normed space.
3. NEUTROSOPHIC TRIPLET b - NORMED SPACES

Definition 3.1: Let (NTV,x,, #,) be a neutrosophic triplet vector space on (NTF,*,, #,)
neutrosophic triplet filed. If the function ||. || : NTV — R*uU{0} is satisfied the following
properties, then the function I.l, is a neutrosophic triplet b - norm.

Where,

f: NTF X NTV — R* U {0} is a function such that
f(a, X) = f(a, anti(x)) and if x = neut(x), then f(a, x) = 0.

a) Ixl, >0
b) If x = neut(x), then Ixl, =0
¢) lo#, xlp = f(a, x).Ixl
d) lanti(x)l, = Ixlp
e) If there exists at least an element k € N for x, y € NTV pair such that
Ix*, yly < Ix*, yx,neut(k)ly, then Ix*,y*,neut(k)lp < b(Ixly + lyl,). Where, b € R* and b > 1.

Also, ((NTV, *,, #,), l.Ip) is called a neutrosophic triplet b - normed space.

Example 3.2: Let X = {a, b} and P(X) = {®, {a}, {b}, {a, b}} be power set of X.
(P(X), *, N) is a neutrosophic triplet set and neutrosophic triplet vector space. Where,
A, BeP(X),
B\4, if s(A)<s(B)ABo>ANA'=B
A\B, if s(A4)>s(B) NADBAB'=A
A*B= (A\B)', if s(4A)>s(B) NADBAB'#A
(B\4)', if s(A)<s(B)ABDANA'+B

k X, if s(A)=s(B) N A+B
¢, A=B

Also, f: P(X) X P(X) — R* u {0} is a function such that

s(A N B))/s(B), ifB # @

f(A. B) = {0, ifB =0
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Thus, LI,:P(X) —  U{0}, IAl, = s(A) is a neutrosophic triplet b — normed space with
b =1.1. Where, s(A) is number of elements of A.
Corollary 3.3:
a) From Definition 2.5 and Definition 3.1, neutrosophic triplet b — normed space is generally
different from neutrosophic triplet normed space since for triangle inequality.
b) In Definition 3.1, if we take b = 1, then every neutrosophic triplet b — normed space is a
neutrosophic triplet normed space.

Property 3.4: Let (NTV, *,, ), l.l,) be a neutrosophic triplet b - normed space on
(NTF,*;, ) neutrosophic triplet field. Then, the function d,: NTV x NTV— R defined by
du(X, ¥) = Ix*, anti(y)l, provides neutrosophic triplet b - metric space conditions.

Corollary 3.5: From Property 3.4, every neutrosophic triplet b - normed space is a
neutrosophic triplet b — metric space.

Definition 3.6: Let ((NTV, *,, #5), ||.||b) be a neutrosophic triplet b - normed space on
(NTF,*,, #1) neutrosophic triplet field. dp: NTV x NTV— R neutrosophic triplet b - metric
define by dv(x,y)= || anti(y)||v is called the neutrosophic triplet b - metric space
reduced by neutrosophic triplet b - normed space ((NTV, x,, #5), [|-||v)-

Definition 3.7: Let ((NTV,x,, #,), ||. ||n) be a neutrosophic triplet b - normed space on
(NTF,*4, #;) neutrosophic triplet field, {x, } be a sequence in this space and dp a
neutrosophic triplet b - metric reduced by ((NTV,*,, #,), |. |lv). {x,} sequence converges
to x, if for every €>0 there exists Me N such that for all n =M we have dv(x, {x,})=

lIx *, anti(x,} ) l[b<e.

It is showed that lim,,_,,, x,= X or x

Definition 3.8: Let ((NTV,x,, #,), ||. |l) be a neutrosophic triplet b - normed space on
(NTF,*,, #;) neutrosophic triplet field, {x,,} be a sequence in this space and dy be a
neutrosophic triplet b - metric reduced by ((NTV,*,, #,), ||. ||v). {x,,} is a Cauchy
sequence, if for every €>0 there exists Me N such that for all n, m =M we have

du(x, {xn})= ||x * anti(x,} ) [[b<e.

Definition 3.9: Let ((NTV,x,, #,), ||. ||b) be a neutrosophic triplet b - normed space on
(NTF,*,, #;) neutrosophic triplet field, {x,,} be a sequence in this space and dy be a
neutrosophic triplet b - metric reduced by ((NTV,x,, #,), ||. ||v). If each {x,,} Cauchy
sequence in this space is convergent, then ((NTV,*,, #,), ||. |[b) is called neutrosophic
triplet b - Banach space.

4. CONCLUSION

In this chapter, we obtained neutrosophic triplet b — normed space. We also show that
neutrosophic triplet b — normed space is different from the neutrosophic triplet normed space.
Thus, we have added a new structure to neutrosophic structures and we gave rise to a new
field or research called neutrosophic triplet b — normed space. Also, thanks to neutrosophic
triplet b — normed space researcher can obtain new structure and properties. For example,
neutrosophic triplet b — inner product space and neutrosophic triplet b — Hilbert space.
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NEUTROSOPHIC TRIPLET PARTIAL b — NORMED SPACES
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mesahin@gantep.edu.tr, abdullahkargin27@gmail.com

OZET

Bu ¢aligsmada, biz nétrosofik ti¢lii kismi b — normlu uzaylari tanimladik. Bu yapi i¢in 6rnekler
ve ozellikler verdik. Ayrica nétrosofik tiglii normlu uzaylari [6] ve nétrosofik ligli kismi b —
metrik uzaylari [ 10] notrosofik ti¢lii kismi b — normlu uzaylarla karsilagtirdik. Bunun yani
sira bu notrosofik ticlii yapilarin nétrosofik ti¢lii kismi b — normlu uzaylardan farkli oldugunu
gosterdik. Ek olarak notrosofik ti¢lii kismi b — normlu uzaylarin hangi durumlarda diger
notrosofik tiglii yapilarin 6zelliklerini sagladigini tartistik. Bundan dolay1 yeni bir teori olan
notrosofik ticlii yapilara ndtrosofik ticlii kismi b — normlu uzaylar1 eklemis olduk.

Anahtar Kelimeler: b - metrik uzaylar, nétrosofik ti¢lii kiimeler, nétrosofik tiglii kismi b
- metrik uzaylar, notrosofik ti¢lii kismi b — normlu uzaylar

ABSTRACT

In this study, we defined neutrosophic triplet partial b - normed spaces. We gave examples
and properties for this structure. Also, neutrosophic triplet normed spaces [6], and
neutrosophic triplet partial b - metric spaces [9] are compared with neutrosophic triplet partial
b - normed spaces. Furthermore, we show that neutrosophic triplet partial b - normed spaces
are different from these neutrosophic triplet structures. In addition, we discussed in which
special cases the neutrosophic partial b - normed spaces provide the properties of other
neutrosophic triplet structures. Thus, we added neutrosophic triplet partial b - normed spaces
to the neutrosophic triplet structures which are a new theory.

Key words: b - metric spaces, neutrosophic triplet sets, neutrosophic triplet partial b
- metric spaces, neutrosophic triplet partial b — normed spaces

1. PRELIMINARIES

Smarandache introduced neutrosophy in 1980, which studies a lot of scientific fields. In
neutrosophy, there are neutrosophic logic, set and probability in [1]. Neutrosophic logic is a
generalization of a lot of logics such as fuzzy logic in [2] and intuitionistic fuzzy logic in [3].
Neutrosophic set is showed by (t, 1, f) such that “t” is degree of membership, “1” is degree of
indeterminacy and “f” is degree of non-membership. Also, a lot of researchers have studied
neutrosophic sets. Furthermore, Smarandache and Ali obtained neutrosophic triplet in [4] and
they introduced neutrosophic triplet groups in [4]. For every element “x” in neutrosophic
triplet set A, there exist a neutral of “a” and an opposite of “a”. Also, neutral of “x” must
different from the classical unitary element. Therefore, the neutrosophic triplet set is different
from the classical set. Furthermore, a neutrosophic triplet “x” is showed by <X, neut(x),
anti(x)>. Also, many researchers have introduced NT structures. Recently, Sahin and Kargin
introduced neutrosophic triplet metric space and neutrosophic triplet normed space in [6];
Smarandache, Sahin and Kargin studied neutrosophic triplet G — modules in [7], Sahin and
Kargin obtained neutrosophic triplet partial metric space in [8]; Sahin and Kargin obtained
neutrosophic triplet b - metric space in [9]; Sahin and Kargin obtained neutrosophic triplet
partial b - metric space in [10].

In this study, we obtained neutrosophic triplet partial b - normed space. In section 2; we gave
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definitions of neutrosophic triplet set in [4], neutrosophic triplet b - metric space in [9],
neutrosophic triplet field in [5], neutrosophic triplet vector space and neutrosophic triplet
normed space in [6]. In section 3, we defined neutrosophic triplet partial b — normed space
and we gave properties for this structure. Also, we showed relationship between neutrosophic
triplet partial b — metric space and neutrosophic triplet partial b- normed space. Furthermore,
we defined neutrosophic triplet partial b — Banach space. In section 5, we gave conclusions.

2. INTRODUCTION

Definition 2.1 [4]: Let # be a binary operation. A neutrosophic triplet set (X, #) is a set such
that for x € X,

1) There exists neutral of “x” such that x#neut(x) = neut(x)#x = x,
i1) There exists anti of “x” such that x#anti(x) = anti(x)#x = neut(x).
Also, a neutrosophic triplet “x” is showed with (x, neut(x), anti(x)).
Furthermore, neut(x) must different from classical neutral element.

Definition 2.2: [10] A neutrosophic triplet partial b - metric on a neutrosophic triplet set (N,
*) is a function dp,:NXN— R such for every n,m, s € N,

Hn*meN

i) dpp(n, m) =0

iii) If dop(n, m) = 0, then n=m,

iv) dpo(N, M) = dpo(n, )

V) If there exists at least an element s € N for n, m € N pair such that

dpo(n, m) < dpp(N, M*neut(s)), then dyp(n, m*neut(s)) < b(dps(N, S)+ dpn(S, N)+ dps(S, S))
Where,b € R"and b > 1.

Definition 2.3. [5] Let (NTF,*#) be a neutrosophic triplet set together with two binary
operations * and #. Then (NTF,*, #) is called neutrosophic triplet field if the following
conditions hold.

1. (NTF,*) is a commutative neutrosophic triplet group with respect to *.

2. (NTF, #) is a neutrosophic triplet group with respect to #.

3. att(b*c)= (a#tb)*(a#c) and (b*c)#a = (b#a)*(c#a) for all a,b,c € NTF.

Definition 2.4. [6] Let (NTF,*,, #,) be a neutrosophic triplet field and let (NTV,x,, #,) be
a neutrosophic triplet set together with binary operations “*, " and “#,”. Then (NTV,x,, #,)
is called a neutrosophic triplet vector space if the following conditions hold. For all u, v €
NTV and for all ke NTF; such that ux,v € NTV and u #,k € NTV,

1) (u*,V) *,t= Uk, (V,t); U, v, tENTV;

2) U*,V = Vx,U; U,V ENTV;

3) (v*,u) #,k= (V#,K) *,(U#,Kk); KE NTFand u, v € NTV;,

4) (kx,t) #,u= (k#,V) *1 (U#,V); k,t € NTFand u € NTV;

5) (k#,t) #,u= k#,(t#,u); kK, t e NTFand u € NTV;,

6) there exists at least an element k € NTF for every element u such that

u#, neut(k)= neut(k) #, u=u; u € NTV.

Definition 2.5: [6] Let (NTV,x,, #,) be a neutrosophic triplet vector space on (NTF,*,, #,)
neutrosophic triplet filed. If the function ||.|| : NTV — R*u{0} is satisfied the following
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properties, then the function I.I is a neutrosophic triplet norm.
Where,

f, f: NTF X NTV — R* U {0} is a function such that
f(a, X) = f(a, anti(x)) and if x = neut(x), then f(a, x) = 0.

a) IxI >0

b) If x = neut(x), then Ixl =0

¢) la#, xI = f(a, x).Ix|

d) lanti(x)I= IxI

e) If there exists at least an element k € N for x, y € NTV pair such that
Ix*, yl < Ix*, y*,neut(k)l, then Ix*,y*,neut(k)l < IxI+lyl.

Also, ((NTV, ,, #,), I.I) is called a neutrosophic triplet normed space.
3. NEUTROSOPHIC TRIPLET PARTIAL b - NORMED SPACES

Definition 3.1: Let (NTV,x,, #,) be a neutrosophic triplet vector space on (NTF,*,, #,)
neutrosophic triplet filed. If the function ||. [|op : NTV — R*uU{0} is satisfied the following
properties, then the function 1.1, is a neutrosophic triplet partial b - norm.

Where,

f: NTF X NTV — R* U {0} is a function such that
f(a, X) = f(a, anti(x)) and if x = neut(x), then f(a, X) = 1.

a) Ixlpp >0

b) If Ixlp, =0, then x = neut(x)

c) la#, xlpp = f(a, x).Ixlph

d) lanti(x)lpp = Ixlpp

e) If there exists at least an element k € N for x, y € NTV pair such that
Ix#, ylpp < Ix*, yx,neut(k)lps, then Ixx,yx,neut(k)lp, < b(Ixlp, + Iyl + Ineut(k)lyy ). Where, b
€ R"and b > 1.

Also, ((NTV, =,, #,), I.lyp) is called a neutrosophic triplet b - normed space.

Example 3.2: Let X = {a, b} and P(X) = {@, {a}, {b}, {a, b}} be power set of X.
(P(X), *, N) is a neutrosophic triplet set and neutrosophic triplet vector space. Where,
A, BeP(X),
B\A, if s(A)<s(B)AB>ANA'=B
A\B, if s(A)>s(B) NADBAB'=A
A*B= (A\B)', if s(4)>s(B) NADB AB'#A
(B\4)', if s(A)<s(B) A\BoANA'+B

k X, if s(A)=s(B) N A+B
¢, A=B

Also, f: P(X) X P(X) — R* U {0} is a function such that

f(A, B) = (s(A N B)) +Kk)/(s(B) +k)
Thus, Llp,:P(X) — RTU{0}, IAly, = s(A) + K is a neutrosophic triplet b — normed space with
b = 1.1. Where, s(A) is number of elements of A and k € R" and k > 1.
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Corollary 3.3: From Definition 2.5 and Definition 3.1, neutrosophic triplet partial
b —normed space is generally different from neutrosophic triplet normed space since for
triangle inequality.

Property 3.4: Let ((NTV, ,, #,), l.Iop) be a neutrosophic triplet partial b - normed space on
(NTF,*,, #;) neutrosophic triplet field. Then, the function dp,: NTV x NTV— R defined by
dpo(X, Y) = Ixx, anti(y)lyp provides neutrosophic triplet partial b - metric space conditions.

Corollary 3.5: From Property 3.4, every neutrosophic triplet partial b - normed space is a
neutrosophic triplet partial b — metric space.

Definition 3.6: Let ((NTV, *,, #5), ||.||pb) be a neutrosophic triplet partial b - normed
space on (NTF,*4, #,) neutrosophic triplet field. dpp: NTV x NTV— R neutrosophic
triplet partial b - metric define by dv(%, y)= || X *, anti(y)||» is called the
neutrosophic triplet partial b - metric space reduced by neutrosophic triplet partial b -
normed space ((NTV, x,, #5), ||.]lpb)-

Definition 3.7: Let ((NTV,x,, #,), |I. ||pb) be a neutrosophic triplet partial b - normed space
on (NTF,*,, #,) neutrosophic triplet field, {x,,} be a sequence in this space and d» a
neutrosophic triplet partial b - metric reduced by ((NTV,x,, #,), |I. l|lpb)- {x,} sequence
converges to x, if for every €>0 there exists Me N such that for all n =M we have

dpb(x, {xn})= [Ix *; anti(x,} ) llpp<&.

It is showed that lim,,_,,, x,,= X or x,,— X

Definition 3.8: Let ((NTV,*,, #,), [|. ||;b) be a neutrosophic triplet partial b - normed
space on (NTF,*4, #,) neutrosophic triplet field, {x,, } be a sequence in this space and
dpb be a neutrosophic triplet partial b - metric reduced by ((NTV,x,, #5), ||. |lpb)- {x,,} is a
Cauchy sequence, if for every €>0 there exists Me N such that foralln,m > M

we have dpb(x%, {x,})=||X *, anti(x,,} )||pp< €.

Definition 3.9: Let ((NTV,x,, #,), ||. ||pb) be a neutrosophic triplet partial b - normed space
on (NTF,*4, #,) neutrosophic triplet field, {x,,} be a sequence in this space and dpp
be a neutrosophic triplet partial b - metric reduced by ((NTV,*,, #,), ||. ||pb). If each {x,,}
Cauchy sequence in this space is convergent, then ((NTV,*,, #5), ||. llpp) is called
neutrosophic triplet partial b - Banach space.

4. CONCLUSION

In this chapter, we obtained neutrosophic triplet partial b — normed space. We also show that
neutrosophic triplet partial b — normed space is different from the neutrosophic triplet normed
space. Thus, we have added a new structure to neutrosophic structures and we gave rise to a
new field or research called neutrosophic triplet partial b — normed space. Also, thanks to
neutrosophic triplet partial b — normed space researcher can obtain new structure and
properties. For example, neutrosophic triplet partial b — inner product space and neutrosophic
triplet partial b — Hilbert space
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EFFECT OF ALLIUM SCHOENOPRASUM L. ADMINISTRATION ON TOTAL
ANTIOXIDANT AND TOTAL OXIDANT LEVELS IN LIVER AND KIDNEY
TISSUE IN CARBON TETRACHLORIDE INDUCED TISSUE DAMAGE
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ABSTRACT
Introduction: In this study, the effects of Allium schoenoprasum L. (AS) administration on
total antioxidant capacity (TAS), total oxidant capacity (TOS) and oxidative stress index
(OSI) in liver and kidney tissues of rats were investigated following carbon tetrachloride
(CCL4) damage.
Materials and Methods: 70 Wistar-albino female rats weighing 170-210 g were used. Rats
were divided into 10 groups each consisting of seven rat as follows; control (C),
carboxymethylcellulose (CMC), Carbon tetrachloride (CCL4), Legalon (silymarin), AS 100
mg/kg, AS 200 mg/kg, AS 400 mg/kg, AS 100 mg/kg + CCL4, AS 200 mg/kg + CCL4, AS
400 mg/kg + CCL4 groups. 1ml/kg single dose CCL, i.p. was administered to induce damage
in tissues. A. scohoenoprasum extract was administered to the rats with oral gavage at 100,
200, 400 mg/kg for 9 days. At the end of the study, TAS and TOS values were measured in
liver and kidney tissues. OSI was calculated according to TAS and TOS levels.
Results: TAS was found to be the lowest in the CCL4 group (P<0.05). There was no
difference between CCL4+AS treated groups and C as well as alone AS extract administered
groups. There was a difference between CCL,4 group and the group C as well as alone AS
extract administered groups for TOS in liver (P<0.05). OSI levels in liver increased in all
groups compared to C (P<0.05). OSI levels were found to decrease after the AS extract
administration and become similar with C. There was no difference in TAS in renal tissue.
According to TOS levels, CCL4 group had the highest value compared to control,
prophylactic and plant extract groups alone (P<0.05). There was a significant difference in
renal tissue OSI levels.
Discussion: As a result, it was determined that TAS, TOS and OSI levels of liver and kidney
tissues of CCL, treated rats were affected by A. schoenoprasum administration. In the CCL4
treated groups, approached to control group after administration of A. schoenoprasum in liver
tissue. Present results suggest a potential protective role of A. schoenoprasum on liver tissue.

Keywords: Allium schoenoprasum L., Carbon tetrachloride, Antioxidant, Oxidant, Liver,
Kidney
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GRAMMATICAL ISSUES IN
SAUDI EFL WRITINGS: A MINIMALIST APPROACH

Mohammad Alkhatib
Prince Mugren University in Medina, Saudi Arabia
ABSTRACT

This empirical study is an analysis of EFL writing by third year university students. There are
three aims of the current work; (1) to find out the kinds of grammatical errors Saudi students
make in their writings; (2) to explicate ungrammaticality of the students' errors employing the
Minimalist Program; (3) to evaluate the contributing factors that cause grammatical errors.
Data was derived from compositions written by a stratified random sample of twenty junior
students majoring in English department at Faculty of Arts and Humanities in King Abdul
Aziz University, Jeddah, Saudi Arabia. Actually, these compositions are an assignment given
by their lecturer as a kind of critical writing about the play Trifles by Glaspell. The study is
qualitative in nature as it primarily focuses on analyzing the types of grammatical errors no
matter how frequent they occur. Findings revealed that most of the grammatical errors are in
sentence structure, prepositions, subject-verb agreement and wrong use of words. The results
demonstrated that Saudi juniors do not completely fulfill the requirement for lexical
information of an English sentence in the sense they still do not fully understand how many
arguments a verb must have, what features a verb may have in terms of transitivity,
intransitivity or even what kind of phrase that a verb subcategorizes for. With regard to
factors causing ungrammaticality, intra-language errors were the majority of the grammatical
errors in the writings whereas mother-tongue interference has no great influence on the
students' writing. Saudi EFL students seem to over-generalize English rules to other positions
in sentence structure. Also, they are not aware, sometimes, of the exceptions or restrictions of
a rule which results in ill-formed structure. Findings of the study and its pedagogical
implications are discussed in detail in chapter five.
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ARTISTIC MODELS OF EMPIRE IN THE NOVELS BY OTAR CHILADZE
Ada Nemsadze
Ivane Javakhishvili Thilisi State University
Shota Rustaveli Institute of Georgian Literature
ada.nemsadze@tsu.ge

In second half of the 20™ century, Georgian literature paid particular attention to the
issues of time and space. In Otar Chiladze’s novels there are provided several different
models, each of which bears typological signs of empire. These are: Old and new Vani (“A
Man Was Going down the Road”), the Bottle of Cucumber Vodka (“The Iron Theatre™), The
Sunrise Island (“Avelume”) and “The Basket” (“The Basket”).

In the “Avelum” one of the ways to describe Soviet imperial space is the Sunrise Island,
which was found by Granny Phransuaza. The Sunrise island is the opposite symbol of
totalitarian space of Evil Empire. In the Sunrise Island the highest standard of personal liberty
is expressed by external nakedness. And the Bottle of Cucumber Vodka is stored in
Zhurulebi’s family and it is not only a symbol of living of one family, but also the sign of
limited licensed space of the Empire. Lifecycle, trafficability and principles of thinking (what
is the most important) here, are strictly limited.

“The Basket” is the interesting novel in many respects. In the context of wide range of
issues the problem of chronotope is of significance and this is pointed from the beginning —
the basket is a micro-model of the strictly limited space where Georgia was in the early 20"
century. Basket has open top and this leaves the chance of aspiration towards the freedom.
The last novel by Otar Chiladze is of such complicated structure with the basket as main
semiotic mark: at first it is the artistic image of Georgian space within the scopes of the
empire and further — of the soviet and post-soviet space.

Key words: Otar Chiladze’s novels, Soviet imperial space, Post-soviet space, Models of
Empire.
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OGRETMEN HAZIRLIGINDA PEDAQOJIK TECRUBENIN YERI:
ORGANIZASYON VE ILETiSIMDE VAHIDLIK ILKELERI GOZLEMI

Nazile Abdullazade

associate profesor

Azerbaycan Devlet Pedagoji Universitesi
nazile.s.m.d@mail.ru

Her zaman 6gretmen egitimi toplumun ilerici gii¢lerine katkida bulunan kilit konulardan
biri olmustur. Tesadiifi degildir ki, Sokrat 6gretmeni muma benzetmis, Mustafa Kemal
Atatiirk 6gretmenlik sanatin1 en yiiksek degere layik bir uzmanlik, beseriyeti kurtaran tek
kuvve adlandirmigdir. Ulu 6nder Haydar Aliyev 6gretmenlerini her zaman minnetle anmas,
onlar hakkinda yiirek dolusu konugsmusdur. “Ben 6gretmenden daha yiiksek bir ad tanimam”
diyen imummilli lider yiiksek okullarda ogretmen hazirliginin kalitesini belirleyen
kriterlerden biri de pedaqojik tecriibedir.

Pedaqojik tecriibe 4 yillik yiiksek dgretimin ii¢lincli ve dordiincii egitim-6gretim yilinin
sonunda pasif ve aktif olarak yapilir. Pedaqojik tecriibenin hazirlanmasinda 6gretmen
hazirliginin konsepsiya ve stratejisi, devlet egitim standartlar1 ve uygun hukuki dosyalar 6nem
tagiyor. Pedaqojik tecriibe ¢ok biiyiik dlgiide egitim ve 0gretim silirecinin sinav ve vizelerde
dogrulamak ve degerlendirmek miimkiin olmayan taraf ve makamlarinin sonuglarin
ogrenmekte, gézlemlemekte, hayat-okul meydaninda ortaya ¢ikarip degerlendirmede yararli,
giivenilir, sinavdan ¢ikmis bir sekil, ara¢ ve faktor gibi 6nem tasiyor.

Ogrenciler yiiksek okullarda elde ettikleri teorik bilgileri pedaqojik tecriibede pratik
hayata gecirmekle kendilerini diplomadan sonraki is hayatina hazirlamis olurlar. Pedaqojik
tecriibe yliksek okulun sozlesme imzaladigl orta okullarda yapiliyor. Yiiksek okulun yeteri
kadar is tecriibesi olan metodist 6gretmenleri tecrilbbe miidiirii tayin olunur ve tecriibenin
program esasinda belirli zamanlarda yapilmasini kontrol ediyor. Uzman 6gretmenden bagka,
tecriibeye pedagoji ve psikoloji 6gretmenleri de kontrol eder.

Pedaqojik tecriibede her bir 6grencinin kendi 6devi, tecriibe konularinin, simav ders
bolgiilerinin belirlenmesi metodist tarafindan hayata gegirilir. Ogrencinin her bir sinav dersini
uzman Ogretmeni dinliyor, degerlendirir ve arasdirir. Sinav derslerinden az puan toplayan ve
tecriibbenin devamiyyet limitini gecen G6grenci tecriibeni tamamlamamis sayilir. Pedaqojik
tecriibeni basariyla tamamlayan 6grencideyse, kendi uzmanlik alanina — 6gretmenlik alanina
inanc, sevgi ve bagimlilik daha da gii¢leniyor.

Anahtar kelimeler: ogretmen, egitim, pedaqojik tecriibe, organizasyon, egitim
standartlar
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POJIb IEJAT'OTHUYECKOTI'O OIIBITA B ObYYEHUH:
IMPUHIOUIT HABJIIOAEHUHU B OPTTAHU3ALIMU U ITOBEJEHUN

Ha3zniasa Aoayaiasane

[ToaroroBka yuuTenei Obula OHOM M3 TJIABHBIX MPOOJEM, KOTOpPbIE CIOCOOCTBOBAIN
MIPOTPECCUBHBIM CHJIaM O0IECTBa BO Bce BpemeHa. Heciydwaiino uto, CokpaT cpaBHHBAeT
yuauTens co cBeuko. Mycrapa Kemans ATtaTiopk HazBan Ipo(eccHi0  yuHUTENs
€IMHCTBEHHOM CHJION, KOTOpPasl 3aCiIyXXHBAeT CaMOr0 BBICOKOTO yBa)kKeHUs. Benukuil munuep
I'eiinap AnueB Bcerja ObLI GJ1aroJjapeH CBOUM YUYHUTEISIM U BCEM CEPLEM U TYIIOH TOBOPUI
0 HUX. «S HEe 3HAI BBHICOKOTO UMEHH KaK YUUTENb), HAMOHAIBHBIA JIUAEP, KOMMEHTUPYS
MpernojaBaTeNIbCKUil COCTaB U HEOJHOKPATHO OTMedal, YyTo Oy/yllee 4eI0BeuecTBa 3aBUCUT
OT YUYHTEJIS.

[Tegarornyeckuii OMBIT ABISETCS OJHUM U3 KPUTEPUEB OMPEACISIONUX KaueCTBO
yauteneid B By3e. [lemarormueckas INpakTHKa BeIETCsl IMACCHBHO W aKTUBHO B 4 roja
OakanaBpuata no okoHuanuu Il u IV yuebnoro roga. ['ocymapcTBeHHbie 00pa3oBaTeNbHbBIE
CTaHJIApPTHl U COOTBETCTBYIOIINE MPABOBBIC JOKYMEHTHI B3SITHI 33 OCHOBY IIPH OpPTaHHU3AIUH
nefgarornyeckoil mpakTuku. llemarormueckas NpakTHKa - OYEHb MAacIITaOHBIN yueOHO-
BOCIIUTATEIILHBIN MPOIIECC SBIISCTCS BAKHBIM (PAKTOPOM, KOTOPBIH HEBO3MOXKHO MIPOBEPATH U
OLICHUBATh BO BpEMS IK3aMEHOB KaK IOJIE3HYIO, HA/IeKHYIO, MPOBEPEHHYIO (opMy, KaK B
cdepe KU3HHU, TaK U B IIKOJIE.

Bo Bpems meparornyeckoil MpakTUKH CTYACHTHI TOTOBSTCS K TPYJOBOU JESTEIBHOCTH
st OyIyIIero TPymOyCTPOWCTBA C MPAKTUYCCKUM OIBITOM, TEOPETUYCCKUMHU 3HAHUSIMH,
MOJIYYUEHHBIMH B CPEJHEM WM C BbiciieoOpa3zoBaTelbHOM By3e. [lemaroruueckas mpakTHKa
OCYIIECTBIISIETCS B CpeIHUX 0O0IIeo0pa3oBaTeNbHBIX IIKOJAX 10 JIOTOBOPY BBICHIE-
00pa3oBaTeNbHBIM BY30M. YYHTENS-METOJUCTHI, UMEIOIINE JOCTATOYHBIA OMBIT pabOThl B
BBICIIINX YYEOHBIX 3aBEICHUSAX, HA3HAYAOTCS KypaTOpaMH MPAKTHKH U KOHTPOJIHPYIOT €€
pealu3anuio Ha OCHOBE MporpaMmsbl. lIpemomaBareny MeAaroriku W TCHXOJIOTHU TakKke
BO3MJIABIISIOT MTEJArOTMUYECKYIO MIPAKTHKY TOMHMO YYUTEIICH IO CIISIIUATBHOCTH.

[legarornyeckass  MpakTHKa  MPOBOAUTCS  METOAUCTOM Ui ONpeAeNeHUs
WHIUBUIYATBHOTO 33J]aHus, TEM OTIBITA M TAOJIHUI] TECTOBBIX YPOKOB IS KAKIOTO YYaIerocs.
CryneHT, KOTOpbIit HaOpasl MeHbIIe OAJIOB U MPEBHIIIAET JIUMHUT MOCEIAEMOCTH MPAKTHKH,
CUMTAeTCs HE TMpomen 3Ty TNpakTuky. CTyIneHT, KOTOpBIH YCIEIIHO 3aBeplIaeT
MeJarornyecKyro MPakTUKy, YKPEIUIsieT Bepy, TF000Bb U CTPEMJICHHE K CIIeUaIbHOCTH.

KuroueBble ciioBa: yuntens, 00pa3oBaHHe, IEAArOTMYECKUN OIBIT, OpraHU3allusl, CTaHIapPThI
oOydeHust
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THE ROLE OF PEDAGOGICAL EXPERIENCE IN TRAINING:
PRINCIPLE OF OBSERVATIONS IN THE ORGANIZATION AND BEHAVIOR
Nazile Abdullazadeh

The training of teachers was one of the main problems that contributed to the progressive
forces of society in all times. It is no coincidence that Socrates compares the teacher with a
candle. Mustafa Kemal Ataturk called teacher's profession sole force , which deserves the
highest respect. The Great Leader Heydar Aliyev was always grateful to his teachers and said
with all your heart and soul about them. “I don’t know a high name as a teacher”, a national
leader, commenting on the teaching staff and repeatedly noted that the future of humanity
depends on the teacher.

Pedagogical experience is one of the criteria determining the quality of teachers in high
school. Pedagogical practice is conducted passive and active in 4 years of a bachelor degree upon
termination of 11l and IV academic year. State education standards and relevant legal documents
are taken as the basis during organizing teaching practice. Pedagogical practice - very large-scale
training and educational process is the important factor which it is impossible to check and
evaluate during exams as useful, reliable, proven form, in the sphere of life - and school.

During the pedagogical practice, students prepare on labor activity for future employment
with practical experience, theoretical knowledge obtained in secondary or higher education.
Pedagogical practice is carried out in secondary schools under an agreement by a higher
education institution. Methodist teachers with sufficient experience in higher educational
institutions are appointed as supervisors of practice and supervise its implementation on the basis
of the program.

Pedagogics and psychology teachers also head by pedagogical practice besides specialty
teachers. Pedagogical practice is conducted by methodist to determine the individual assignment,
the topics of experience and the table of testing lessons for each student. A student who has
scored less and exceeds the practice attendance limit is considered not to have completed this
practice. A student who successfully completes teaching practice, faith, love and inclination for
the specialty become stronger.

Key words: teacher, education, teaching experience, organization, learning standards
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THE IMPACT OF SUSTAINABLE TOURISM AND IT ROLE TO ENHANCING THE
SATISFACTION OF TOURISTS (TLEMCEN TERRITORY AS A CASE):
BY USING A MODEL OF DISCRIMINANTS FUNCTIONS

Benbouziane Mohammed& Saidi tarik& abdelmalek Mohamed& benaissa kamel
School of management (E.S.M) - TLEMCEN-ALGERIA

Labo: études et recherches en économie managérial (LEREM). School of management
(E.S.M) - TLEMCEN-ALGERIA
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ALGERIA

benbouzianmohamed@yahoo.fr & saidi_t5@yahoo.fr & abdelmalekmhd@yahoo.fr &
benaissa _kl3@yahoo.com

Abstract :

This study deals with the issue that focuses on the relationship between sustainable
tourism and its role in improving the territorial touristic attraction. Thereby, we divided this
work into tow axes. The first is devoted to examines the sustainable tourism and its
relationship with territorial dynamics; whilst, the last part is dedicated to present an empirical
study based on descriminant analysis of a sample that contains 300 tourists (sustainable tourist
and classical). Results show that there are three basic elements affecting touristic attraction of
the Tlemcen region. The first group represent the cultural, historical and social factors, the
second about the natural factors for the territory and the third the infrastructure in the tourist
site.

Key words: tourism industry, sustainable tourism, territorial dynamics, touristic destinations attraction,
Discriminant functions.
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THE NECESSITY TO PHYSICALLY COLLECT AND TRANSFER GOODS, HOW
DOES IT IMPACT THE MARKETS?
Mohamed Talal LAHLOU
MOHAMED V UNIVERSITY
PhD candidate FSJES SOUISSI-RABAT
t.lahlou@gmail.com

ABSTRACT

Starting from the conclusion of a previous article, which was that the soundest sharia opinion
on the issue of transferring (or not) commodities is that it is necessary to physically collect
and transfer the good for each and every transaction before operating a new transaction on this
same good, this research article aims at linking this conclusion with its practical and likely
impacts on financial markets. It shows how markets are organised, especially commodities’
markets, before discussing the current state of physical transfer of goods (21% of annual
inventories for Aluminium in LME) and the impact of rapid trading and speculation on the
real market of commaodities (that represents only 3% of the world markets). It turns up that the
proportion of virtual or purely financial transactions is extremely high, impacting therefore
the real marketing and driving prices abnormally higher. For instance, futures represent 30
times spot markets. 99% of future transactions are not delivered, and only 5% of transactions
relate to real commodity users. We then explore which impacts could this sharia rule have on
markets if it was to be implemented. There are major microeconomic and macroeconomic
impacts that should appear. The main impacts can be summarized in a decrease of
transactions’ frequency, increase in logistic costs, decrease of range of products, decrease of
the number of operators, decrease of intermediaries, less volatility, less inflation and many
more to be described in detail and with figures. Keywords: Islamic financial markets;
speculation; physical transfer of goods; commodities
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ANTROPOMETRIK OLCUMLERLE FiZiKSEL UYGUNLUK VE
ANTROPOMETRIK PROFIL BELIRLEME

DEFINING PHYSICAL FITNESS PROFILE AND ANTROPOMETRIC WITH
ANTHROPOMETRIC MEASUREMENTS

Dr. Ogr. Uyesi Aziz AKSOY, aksoy aziz@hotmail.com

Diyetisyen Yasemin MIROGLU, yasmin.miri@hotmail.com

Bitlis Eren Universitesi, Beslenme ve Diyetetik Boliimii, Bitlis, Tiirkiye
OZET

Fiziksel uygunluk, saglik ve performans arasindaki iliski olmakla birlikte c¢esitli
antropometrik oOzellikler ile belirlenir. Antropometrik O6zellikler, viicut yagini ve viicut
boyutunu iceren viicut bilesimidir. Elit sporlardaki antropometrik degiskenler viicut
kompozisyonu ve fiziksel uygunluk agisindan en Onemli belirleyici faktorlerdir.
Antropometrik degiskenler ile fiziksel uygunluk, hentbol, basketbol, voleybol ve futbol gibi
cesitli sporlarda Gzel beceri testleri arasindadir. Antropometrik ve fiziksel uygunluk
ozellikleri, viicut biiytikliigi, viicut sekli normalligi hakkinda 6nemli veriler ortaya koyabilir.
Ergenlerde, agirlik durumu ile fiziksel uygunluk arasindaki iliski tespit edilmistir. Fiziksel
uygunluk, zindeligin farkli yOnlerini Olgcen birkag test veya Ol¢iim araglarn ile
degerlendirilebilir. Bunlardan biride skinfold dl¢iim araglaridir. Skinfold Olgiimii; Triceps
Biceps lliac Crest, Supraspinale, Thigh, Calf, Subscapular, Abdominal olmak iizere 9 ayri
bélgeden 6lgiilebilir. Bunun yaninda Viicut Kitle Indeksi (BKI), Viicut Yag Yiizdesi (PBF),
Bel Cevresi (WC), Belden Kalgca Oranina (WHR) ve Belden Boy Oranina (WSR)’da
Olglilmektedir. Kavramsal olarak saglam olmak; canlilik, uyaniklik, yorgunluk ve keyif gibi
seyler kolayca oOl¢iilemez. Viicutta oOlciilebilir bir¢cok bilesen fiziksel uygunluga katkida
bulunur. Baz1 spor dallar1 ve kolluk ve taktik kuvvetlere elaman se¢iminde fiziksel uygunluk
kriterleri 6nemli bilesenlerdir. Bu ¢alisma da; skinfold 6l¢iim yontemleri kullanilarak fiziksel

uygunlugun degerlendirilmesi ve antropometrik profil olusturma {izerinde durulmustur.

Anahtar Kelimeler: Antropometrik Olgiimler, Fiziksel Uygunluk, Skinfold Olgiim,
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ABSTRACT

Although physical fitness is the relationship between health and performance, it can be
determined by various anthropometric properties. Anthropometric properties are body
composition including body fat and body size. Anthropometric variables in elite sports are the
most important determinants of body composition and physical fitness. Anthropometric
variables and physical fitness are among the special skills tests in various sports such as
handball, basketball, volleyball and football. Anthropometric and physical fitness
characteristics, body size, body shape can reveal important data about the normality. In
adolescents, the relationship between weight status and physical fitness was determined.
Physical fitness can be assessed by several tests or measurement tools that measure different
aspects of fitness. One of these is skinfold measurement tools. Skinfold Measurement; Triceps
Biceps lliac Crest, Supraspinale, Thigh, Calf, Subscapular, Abdominal can be measured in 9
different regions. In addition, body mass index (BMI), body fat percentage (PBF), waist
circumference (WC), waist to hip ratio (WHR) and waist to height ratio (WSR) are also
measured. Conceptually sound; things like vitality, alertness, fatigue and pleasure cannot be
easily measured. Many measurable components in the body contribute to physical fitness.
Physical fitness criteria and physical fitness criteria are important components in the selection
of elements to law enforcement and tactical forces. In this study; evaluation of physical fitness

using skinfold measurement methods and anthropometric profiling.

Keywords: Anthropometric Measurements, Physical Fitness, Skinfold Measurement,

1. GIRIS
1.1.Fiziksel Uygunluk

Fiziksel uygunluk (PF) “bos zamanlar1 takip etmenin ve Ongdriilemeyen acil durumlarin
istesinden gelmek i¢in gereksiz yorgunluk olmadan ve bol enerji ile giinliik gérevleri canli ve

~ 99

uyaniklikla yiiriitme yetenegi” olarak tanimlanmaktadir (1).

Fiziksel uygunlugun cesitli bilesenleri, farkli islev seviyelerine ve saglik ve motor becerileri
ile iligkilerine gore ayirt edilebilir (2). Bunlar, kas dayanikliligi, esneklik, viicut
kompozisyonu ve kas giicli, koordinasyon, denge, gii¢, ¢eviklik, hiz ve motorla ilgili
yeteneklerle iligkili reaksiyon siiresini igerir. Fiziksel uygunlugun saglikla ilgili bes bileseni

(a) kardiyorespiratuar dayaniklilik, (b) kas dayanikliligi, (c¢) kas giicli, (d) viicut
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kompozisyonu ve (e) esnekliktir. Fiziksel uygunlugun saglikla ilgili bes bileseni, halk saglig
icin atletik yetenekle ilgili bilesenlerden daha onemlidir (1). Ayrica, saglikla ilgili bes
bilesenin seviyelerinin uyumlu olarak degismesi gerekmez; 6rnegin, bir kisi gliclii olabilir

ancak esnekligi yoktur.

Insanlarin gerceklestirdigi hareketlerle ilgili olan fiziksel aktivitenin aksine, fiziksel uygunluk,
insanlarin sahip oldugu veya basardigi bir dizi 6zelliktir. Fiziksel uygunluk, giinlik yasam
aktivitelerini gerceklestirmek igin gerekli uygun fiziksel yeteneklerin gelistirilmesine izin
verir (3). Fiziksel aktivite miktar1 diisiikten yiiksege degisebildigi gibi, fiziksel zindelik
seviyesi de degismektedir. Yas, cinsiyet, viicut yaglari, yagsiz viicut kitlesi gibi fizyolojik
faktorlerin yanmi sira kardiyorespiratuar zindelik, kas dayanikliligi, esneklik ve geviklik ile
ilgili genetik faktorler, hepsi fiziksel zindeligi etkiler (4). Elit sporlardaki antropometrik
degiskenler viicut kompozisyonu ve fiziksel uygunluk agisindan en 6nemli belirleyici

faktordiir ve basari gostergeleridir (5).

Bazi spor dallarinda fiziksel uygunluk kriter olarak yer alabilir. antropometrik degiskenler ile
fiziksel uygunluk ve hentbol (6), basketbol (7), voleybol (8) ve futbol (9) gibi ¢esitli sporlarda

Ozel beceri testleri arasindadir.

Futbol, verimli bir kolektif organizasyon ve ayni anda her bireyin bireysel ve grup
perspektifine dayali olarak, bu seviyede, ya da sektoriin bakis agisina gore spesifik gelisimini
gerektiren bir¢ok oyuncuyu iceren bir takim sporudur., Ayrica, giic ve hiz genellikle
profesyonel futboldaki belirleyici karar verme durumlarini desteklemektedir, oyuncularin
ndromiiskiiler sistemine, antrenman ve yarigma sirasinda gerekli olan bu temel kuvvet temelli
eylemlerle basa ¢ikmalarini saglamak icin yiiksek bir stres uygulanir (6rnegin, ivmeler) ve

yavaslamalar (10).

Ayrica bu baglamda, Koley ve ark. (11), Singh ve ark. (12) ve Keogh ve ark. (13), hokey
sporcularinin performansini 6lgmek amaciyla, viicut boyu, viicut agirligi ve viicut kitle
indeksi (BMI) gibi antropometrik degiskenleri ve spesifik testler ve fiziksel uygunluk
parametreleriyle iliskilerini degerlendirmis olup, BKI ile spesifik testler arasinda ve ayrica

BKI1, viicut yiiksekligi ve kas performansi testleri arasinda pozitif iliski bulmuslardir.
1.2.Antropometrik Ozellik

Antropometrik Ozellikler, viicut yagimi ve viicut boyutunu igeren viicut bilesimidir (14).

Antropometrik arastirmalarinin amaci, farkli yaslardaki fiziksel uygunluk o6zelliklerinin seviyesini
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belirlemektir; yetenek belirleme veya vicut gelistirme dizeyi igin antropometrik Ozellikleri
degerlendirmek; bazi hastaliklarin 6ngorilmesinde orantili oranlari hesaplamak; veya viicudun

uyumunu degerlendirmektir (15).

Antropometrik ve fiziksel uygunluk o6zellikleri, viicut biiyiikliigii, viicut sekli normalligi
hakkinda 6nemli veriler ortaya koyabildigi gibi saglik durumu hakkinda da 6nemli bilgiler
saglar (16). Saglikla ilgili fiziksel uygunluk, hastaliklarin ya da morbiditenin erken gelisim
riskini tanimlayan ve bir yerlesik yasam tarziyla iligkili bir dizi fiziksel ve fizyolojik
ozelliktir, yani fiziksel uygunluk bilesenleri ve saglik durumuyla ilgilidir (17). insan viicudu
oranlar1 bize her viicut boliimiiniin biiylimesi hakkinda bilgi verir. Fiziksel uygunluk, saglik
ve 1iyilik hali ve daha spesifik olarak spor, meslek ve giinliik aktivitelerin 6zelliklerini
gerceklestirme yetenegini de dlgebilir.

Azalan fiziksel aktivite ve fiziksel uygunluk kilo alimmin hem nedeni hem de etkisidir.
Obeziteye ek olarak, diger hastaliklar, 6zellikle orta yash ve yaslilart etkileyenler de ortaya
cikabilir (18). Fiziksel aktivite, insan viicudunu kardiyovaskiiler hastaliklar, asir1 kilo, fiziksel
hastaliklar ve yiiksek tansiyon, osteoporoz, meme ve kolon kanseri, depresyon, anksiyete ve

stres gibi psikolojik bozukluklardan korur (19).

Fiziksel uygunluk, saglik ve performans arasindaki iligki, herhangi bir hastalia sahip
olmama, ideal olarak birinin gérevini yapabilme ve 6zel etkinliklerde ustaca tamamlanma gibi
bazi kavramlar1 gostererek ifade eder. Bu nedenle, saglikla ilgili fiziksel ve motorlu fitness
programlari ve saglik endeksleri arasindaki etkilesimin yararlari, tiim 6grenciler i¢in, 6zellikle

de ergenler i¢in beden egitiminin nesnel bir amacidir (20).

Ergenlerde, agirlik durumu ile fiziksel uygunluk arasindaki iliski iy1 tespit edilmistir. Genel
olarak, normal kilolu ergenler, kilolu ve asir1 kilolu/obez ergenlerden daha iyi fiziksel
uygunluk (yani kas kuvveti, kardiyorespiratuar zindelik ve hiz ¢evikligi) sunar. 6929 Cinli (6-
12 yas) cocugu inceleyen bir ¢calismada yazarlar, kilolu ve normal kilolu okul 6ncesi ¢ocuklar

arasinda zindelik testlerinde kilolu benzerlerine gore anlamli bir fark gézlemlememistir (21).

Cocukluk ve ergenlik doneminde fiziksel zindelik (esas olarak kardiyorespiratuar zindelik ve

kas giicili) gelecekteki saglhigin giiglii bir gostergesidir (22, 23).

Cocukluk ve ergenlik doneminde fiziksel zindelik (esas olarak kardiyorespiratuar zindelik ve
kas giicii) gelecekteki saglhigin giiclii bir gostergesidir (24). Yararl saglik etkilerine ragmen,
fiziksel zindelikteki sekiiler egilimler aerobik zindelik ve kas giicii seviyesinin% 0,4 oraninda

azaldigim1 ve Yilda sirasiyla% 2.0. Son zamanlarda okul oncesi ¢ocuklarin 3 ila 4 yaslan
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arasindaki aktivitede belirgin bir diisiis gosterdigi ve 7 yasina kadar devam ettigi One
striilmiistiir.. Cocukluk doneminde gozlenen diisiik aktivite diizeyleri asirt kilolu Avrupali

ergenler arasinda bildirilen obezite ve diisiikk kondisyon diizeyleri (25,26).

Son zamanlarda yapilan bir ¢alismada, normal kilolu 5 yasindaki Isvigreli cocuklarin aerobik
kondisyon, ceviklik ve dinamik dengede kilolu ¢ocuklardan daha iyi performans gosterdigi,
asirt kilolu c¢ocuklarin ise daha iyi bir statik dengeye sahip oldugu goriilmiistiir. Aksine,
Bonvin ve ark. Kilo durumuna goére 2-4 yas okul Oncesi cocuklarinda global motor
becerilerinde anlamli bir fark olmadig1 gorilmistiir (27). Viicutta olgiilebilir bir¢ok bilesen
fiziksel uygunluga katkida bulunur. En sik alintilanan bilesenler iki gruba ayrilir: biri saglikla
ilgili, digeri atletik yetenekle ilgili olan becerilerdir (28). Bu atletik yetenekler Antropometrik
Olciimlerle belirlenebilir. Fiziksel uygunluk, zindeligin farkli yonlerini 6lgen birkag test veya

Ol¢iim araclar ile degerlendirilebilir. Bunlardan biride skinfold 6l¢iim araglaridir.
1.3.Skinfold Ol¢iimleri

Skinfold Olgiimii, deri kivrim dl¢iimleri yapmak, viicut yag kompozisyonunu belirlemek igin
yaygin bir yéntemdir. Insan viicudu etrafinda deri krvrimi tutaminin alinabilecegi birgok yer
vardir. Deri kivrim tutaminin alinacagi dogru yeri bulmak onemlidir ve bu nedenle yer
isaretlerini tanimlamak icin dogru anatomik terimler kullanilir. Bu tanimlarin bir¢ogunda,
tibbi olarak egitilmemis kullanicilarin deri kivrimi 6l¢timlerini almak i¢in dogru yerleri

bulmalarina yardimci olabilecek terimler kullanilmigtir. Bunlar; Triceps Biceps Iliac Crest,

Supraspinale, Thigh, Calf, Subscapular, Abdominal olmak {izere 9 ayri terimsel ifade ile

kodlanmistir. Bunun yaninda diger birkag geleneksel bolgelerde (Chest, Axilla)

alinabilmektedir (29). Deri kivrimi 6lgtimii, viicut ¢evresinde 3 ila 9 farkli standart anatomik
bolge kullanabilir. Fiziksel Uygunluk Faktérleri yaninda Viicut Kitle Indeksi (BKI), Viicut
Yag Yiizdesi (PBF), Bel Cevresi (WC), Bel-Kalga Oranina (WHR) ve Bel-Boy Oranina
(WSR)’da olgiilmektedir. Dogru o6l¢iim teknigi Onemlidir. Ekipman olarak: deri kivrim

kalinligin1 6lgen kaliperler, serit metre, marker kalem, kayit sayfalar1 kullanilir.
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1.3.1. Standart Deri Kivrim Olciim Bélgeleri
Triceps: Ust kolun arka orta noktasindan élgiiliir. Triceps deri kivrimu, {ist kas kas ¢evresinin
hesaplanmas1 i¢in gereklidir. Triceps deri kivrimi, viicudun yag rezervleri hakkinda bilgi

saglar ve hesaplanan kas kiitlesi, protein rezervleri hakkinda bilgi saglar (29, 30).

Biceps (On Kol Kaslarr): Bu Triceps ile tamamen ayn1 sekilde yapilir ancak iist kolun &n

kisminin ortasindan 6l¢iiliir (29, 30).

Iliac Crest: Bel bolgesi deri kivrimi sporculardaki viicut yagmin degerlendirilmesinde
kullanilan yaygin yerlerden biridir. Bu 6l¢lim kisinin sag tarafindaki kal¢a kemiginin entepe

noktasinin hemen tizerinden yapilir (29, 30).
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b |
Suprailiac: Bu, iliak kretinin hemen yukarisinda, kalga kemiginin ¢ikintisi, bel tarafindan

biraz 6ne dogru uzanmaktadir. Bu deri kivrimi, semada gosterildigi gibi yaklasik olarak yatay

olarak olgiliir (31).

v,
Thigh (Uyluk): Kalg¢a ve diz arasindaki orta noktayr bulunur ve o nokta isaretlenip deri
kivrimi 6lgiiliir (29).

Calf (baldir Kasi): Olgiilecek bacak yiikselticiye veya sandalyeye koyulur, bdylece diz 90
derecelik bir acgiyla biikiiliir. Yiiksekte olan bacagin baldir kisminin en kalin yerindeki baldirin

i¢c kismina bir isaret konur. Kaliper ile isaretlenmis deri kivrimi 6lgiiliir (29).
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Subscapular: Kisi ayakta, kollar1 yanda sarkitilmis iken, skapulanin alt ucundan 45 derecelik

act ile dlgtim yapilir (29).

Abdominal (Karin): Gébek deliginin 2-3 cm sag tarafindan, yatay olarak 6l¢tim yapilir (29,
30).
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1.3.2. Diger Geleneksel Ol¢iim Bolgeleri
Chest (Gogiis yan Bolgesi): Erkeklerde 6n aksiller ¢izgi ile meme bagi arasindan, kadinlarda

ise On aksiller ¢izgi ile meme bas1 arasindaki mesafenin 1/3 dis kismindan 6lgiim yapilir (29).

Axilla (koltuk alt kism): Kisi ayakta, kollar1 6ne dogru uzatilmis olarak, sternum ksifoid

cikintist ile orta aksiller ¢izginin  kesistigi noktadan  Olgim  yapilir  (29).

Sonu¢ Olarak; Fiziksel uygunluk, insanlarin sahip oldugu ve basarabilecegi veya
bagarabildigi bircok fiziksel 6zellikleri 6nceden belirlenebilir saymaktadir. Giinlik yasam
aktivitelerini gerceklestirmek igin gerekli uygun fiziksel yeteneklerin ortaya ¢ikarilmasina izin
verir. Cocukluk ve ergenlik doneminde fiziksel zindelik gelecekteki sagligin giiglii bir
gostergesi olarak ta kabul edilmektedir. Kavramsal olarak saglam olmak; canlilik, uyaniklik,
yorgunluk ve keyif gibi seyler kolayca olgiilemez. Antropometrik arastirmalarda amag, farkl
yaslardaki fiziksel uygunluk 6zelliklerinin seviyesini belirlemektir. Yetenek belirleme veya
viicut gelistirme diizeyi i¢in antropometrik Ozellikleri degerlendirmek; bazi hastaliklarin
ongoriilmesinde viicudun uyumunu degerlendirmeyi kapsar, elbette bunu yaparken dogru

ol¢tim tekniklerini ¢ok ince ayrintilarina kadar titizlikle yapmak gerekmektedir.

July 12-14, 2019 KIEV, UKRAINE Page 196


https://www.topendsports.com/testing/skinfold-chest.htm
https://www.topendsports.com/testing/skinfold-chest.htm
https://www.topendsports.com/testing/skinfold-axilla.htm
https://www.topendsports.com/testing/skinfold-axilla.htm

KAYNAKLAR

1.

10.

11.

12.

13.

14.

Caspersen, C.J., Powell, K.E., Christenson, G.M. 1985. Physical activity, exercise, and
physical fitness: definitions and distinctions for health-related research. Public Health
Rep 100(2), 126-31.

Guying, L., Kim, S.U., Kang, H.S. 2009. Relationship between cardio/respiratory
fitness (CRF) and metabolic risk factors in South Korea. Public Health. 8(4), 655-664.
Napradit, P., and Pantaewan, P. 2009. Physical fitness and anthropometric
characteristics of Royal Thai Army personnel. J Med Assoc Thai. 92(1), S16-21.

Agha Alinejad, H., Delfan, M., Mirzaei Rabar, M., Lotfi, S.H., Molanouri Shamsi, M.,
Mirakhori, Z. 2009. Effects of age, gender, body composition on cardiorespiratory
fitness in students aged 8-11 years using the FFMI-FMI regression model. Iran J
Endocrinol Metabol. 3, 301-306.

Gil, S., Ruiz, F., lrazusta, A., Gil, J., lrazusta, J. 2007. Selection of young soccer
players in terms of anthropometric and physiological factors. J Sports Med Phys
Fitness. 47, 25-32.

Alvares, P.D., Reis, A.D., Diniz, R.R., Lima, F.A., Soares, M.C.R., Pereira, G.B.
2014. Relacdo do perfil antropométrico com a forg¢a e agilidade de jogadores de
handebol. Rev. Bras. Presc. Fisiol. Exercicio, 8, 354.

Gomes, J.H., Chaves, R.G., Evangelista, A., Charro, M.A., Bocalini, D.S., Figueira,
A.J. 2015. Junior Relationship between anthropometrics, physical performance and
game statistics in young elite basketball players. Rev. Bras. Ciénc. Mov. 23, 66-73.
Cabral, S.A.T., Cabral, B.G.A.T., Pinto, V.C.M., Andrade, R.D., Borges, M.V.O.,
Dantas, P.M.S. 2016. Relac¢do da idade 6ssea com antropometria e aptiddo fisica em
jovens praticantes de voleibol. Rev. Bras. Ciénc. Esporte, 38, 69-75.

Silva, J.E., Voltolini, J.C., Brito, R.S. 2015. Relation between body mass, stature and
VO, max with measures of physical performance in football athletes. Rev. Bras. Futsal

Futebol, 7, 59-66.

Gaudino, P., laia, F.M., Alberti, G., Strudwick, A.J., Atkinson, G., Gregson, W. 2013.
Monitoring training in elite soccer players: systematic bias between running speed and
metabolic power data. Int J Sports Med. 34(11), 963-8.

Koley, S., Santosh, J.H.A., Sandhu, J.S. 2012. Study of back strength and its
association with selected anthropometric and physical fitness variables in inter-
university hockey players. Anthropologist, 14, 359-363.

Singh, M., Singh, K.M., Singh, K.2010. Anthropometric measurements, body
composition and physical parameters of Indian, Pakistani and Sri Lankan field hockey
players. Serb. J. Sports Sci. 4, 47-52.

Keogh, JW.L., Weber, C.L., Dalton, C.T. 2003. Evaluation of anthropometric,
physiological, and skill-related tests for talent identification in female field hockey.
Can. J. Appl. Physiol. 28, 397-409.

Sheikh, M., Shahbazi, M., Tahmasebibrujandi, S. 2010. Evolution and measurement
in physical education and sport sciences. Publication: Tehran University.

July 12-14, 2019 KIEV, UKRAINE Page 197



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.
30.
31.

De Lorenzo, A., Bianchi, A., Maroni, P., lannarelli, A., Di Daniele, N., lacopino, L.,
Di Renzo, L. 2013. Adiposity rather than BMI determines metabolic risk. Int J
Cardiol. 166(1), 111-117.

Kurt, C., Catokkas, F., Atalog, O. 2011. Body proportions of Turkish physical
education and sports students, 6th FIEP European Congress, 287-291.

Gaya, A., Silva, G. 2007. Observatorio Permanente dos Indicadores de satde e fatores
de prestacdo esportiva em criancase jovens. Manual de aplicacao de medidas e testes,
normas e critérios de avaliagdo. Porto Alegre: Universidade Federal do Rio Grande do
Sul.

Lopes, P.C, Prado, S.R, Colombo, P. 2010. Risk factors associated with obesity and
overweight in school children. Rev Bras Enferm. 63(1), 73-78.

United States Department of Health and Human Services. Physical activity and health:
a report of the surgeon general. Washington, DC: US Government Printing Office:
1996. DHHS publication [S/N 017-023-00196- 5].

Leila Jaafaril. Health-related anthropometric measures in connection with physical
fitness factors. 2012. 2nd International Conference on Social Science and Humanity
IPEDR 31, 21-24.

Shang, X., Liu, A., Li, Y., et al. 2010. The Association of Weight Status with Physical
Fitness among Chinese Children. International Journal of Pediatrics 2010, 515414.
Ortega, F.B., Ruiz, J.R., Castillo, M.J., et al. 2008. Physical fitness in Childhood and
adolescence: a powerful marker of health. International Journal of Obesity. 32, 1-11.
Moliner-Urdiales, D., Ruiz, J.R., Ortega, F.B., et al. 2010. Secular trends in health-
related physical fitness in Spanish adolescents: the AVENA and HELENA studies.
Journal of Science and Medicine in Sport 13, 584-8.

Taylor, R.W., Williams, S.M., Farmer, V.L., et al. 2013. Changes in physical activity
over time in young children: a longitudinal study using accelerometers. PloS ONE. 8,
e81567.

Ruiz, J.R., Ortega, F.B., Martinez-Gomez, D., et al. 2011. Objectively measured
physical activity and sedentary time in European adolescents: the HELENA study.
American Journal of Epidemiology. 174, 173-84.

Ortega, F.B., Ruiz, J.R., Labayen, I., et al. 2014. Health inequalities in urban
adolescents: role of physical activity, diet, and genetics Pediatrics. 133, e884-95
Bonvin, A., Barral, J., Kakebeek,e T.H., et al. 2012. Weight status and gender-related
differences in motor skills and in child care -based physical activity in young children.
BMC Pediatrics. 12:23.

Pate, R.R. 1983. A new definition of youth fitness. Physician Sports Med 11, 77-83.
https://www.topendsports.com/testing/skinfold-sites.htm.

https://nutritionalassessment.mumc.nl/en/skinfold-measurements.

https://www.muscleandstrength.com/tools/measure-bodyfat.

July 12-14, 2019 KIEV, UKRAINE Page 198


https://www.topendsports.com/testing/skinfold-sites.htm
https://nutritionalassessment.mumc.nl/en/skinfold-measurements
https://www.muscleandstrength.com/tools/measure-bodyfat



