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Nanoparticles Using Clove (Syzygium aromaticum) Extracts.
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INTRODUCTION

The year 2020 is an important milestone to enhance global response to climate change. It is also the year that hum

unprecedented global crisis due to the coronavirus pandemic. Governments are scrambling to protect their people

Organisations are learning new ways of working to keep pace with the change. In a matter of months, the world has transformed

The consequences of the pandemic have not been equal across our societies, as we saw for instance in India where millions of informal sector

workers were forced to flee on foot to their home villages, when the lockdown abruptly eradicated their livelihoods and rendered them

destitute.

Similarly, we have seen how the climate crisis has unequal impacts, which exacerbate racial, gender, socio-economic and other inequalities.

The political and economic systems that are reproducing inequalities are also driving the destruction of nature and climate change. COVID-
19 has drawn attention to the fact that pandemics are a consequence of large-scale human destruction of nature, driven by an extractivist,

growth-obsessed economic system.

Those same systems, after years of austerity and privatisation, have weakened the public health, social security, housing, education and food

services and institutions, that are so crucial to tackling inequality and responding to pandemics and climate-induced disasters.

Leave Room
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IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID or
Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Moderator - responsible for the presentation and scientific discussion (question-answer) section of the session.
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Points to Take into Consideration - TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.

If you think there are any deficiencies / spelling mistakes in the program, please inform by e-mail until October
21,2020 (17:00) at the latest.

(All speakers required to be connected to the session 15 min before the session starts)

Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion
and dynamics.

Before you login to Zoom please indicate your name_surname and HALL number, exp. Hall-1, Mohamed El
Malki
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FARMER’S FACING PROBLEMS IN INDIA DURING COVID-
Balamurugan V

19 CRISIS

Assist. Prof. Dr. Yavuz ALKAN

EXTREME LANDSCAPE APPROACHES RELATED TO
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Assist. Prof. Dr. Yavuz ALKAN

ASSESSMENT OF CHILDREN'S PLAYGROUNDS IN
CANAKKALE CITY: PARENTAL PERCEPTION

Rabiu Garba Ahmad
Vineet Kumar

OPTIMIZED PARAMETERS FOR BIOSYNTHESIS OF IRON
OXIDE NANOPARTICLES USING CLOVE (Syzygium
aromaticum) EXTRACTS
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INVESTIGATION OF THE EFFECTS OF LIGHT AT DIFFERENT
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Assist. Prof. Mustafa MIZRAK

CHIRPED SOLITON SOLUTIONS OF THE RANGWALA-RAO
EQUATION

Assist. Prof. Mustafa MIZRAK

ENVELOPE SOLITONS FOR THE NONLINEAR SCHRODINGER
EQUATION WITH A SOURCE

Seada Hussen
Frie Ayalew

FAULT DETECTION, PROTECTION AND LOCATION ON
TRANSMISSION LINE - A REVIEW
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Ozlem Ersoy Hepson SOLUTION OF ADVECTION-DIFFUSION EQUATION
Dr. Sanghamitra Adhya TECHNOLOGY FOR SUSTAINABLE FUTURE

OTOLITH SHAPE ANALYSIS AND MORPHOMETRIC
PARAMETERS OF THE SAGITTA OTOLITH OF SCORPAENA
PORCUS FROM THE COASTAL AREAS OF CANAKKALE STRAIT,
TURKEY
CYBER CRIME AND COVID-19: PREVENTION AND
CONTROL IN INDIA
EXPLORING THE ROLE OF SOCIAL MEDIA TOOLS IN
PRIVACY BREACH OF SMES: IMPACT AND SOLUTIONS
ARTIFICIAL INTELLIGENCE, 3D PRINTING AND DIGITAL
Deepak Kaushik TRADE: EMERGING SPHERE OF E-COMMERCE AND

TECHNICAL BARRIERS BEFORE WTO

Assoc. Prof. Dr. Hakan AYYILDIZ
Emre KURTKAYA
Assist. Prof. Dr. Ayta¢ ALTIN

Dr. Santosh Kumar Tiwari Pratibha

RISHIKESH SISODIA
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Mohamed EI Malki

ACOUSTIC BANDGAP EXPLOITATION USING DEFECT INSIDE
PERIODIC CLOSED RESONATORS

Assist. Prof. Dr. Tiilay GURSOY

TGA ANALYSIS OF DIFFERENT BIOMASS CONTENT
POLYURETHANE TERMAL INSULATION MATERIALS

Ibrahim A.K.

Synthesis, Characterization and Antimicrobial Activity of Cu(II) and
Ni(IT) Complexes with Schiff base; N-2-hydroxy-1-naphthalidene-4-
chloroaniline

Dr. Shalini Jaiswal

ECO-FRIENDLY MECHANISM OF MICROWAVE ASSISTED

ORGANIC SYNTHESIS
Tiilay Korkusuz Polat ASSEMBLY LINE BALANCING WORK AT AUTOMOTIVE
Burcu Serap Vural SUPPLIER COMPANY
Tiilay Korkusuz Polat SUPPLIER SELECTION AND STOCK OPTIMIZATION IN A
Servet Yosunlukaya PACKAGING COMPANY

Dr. Prachi Motiyani
Ms. Vaishakhi Thaker

COVID-19 AND CLIMATE ACTION IN INDIA

Assoc. Prof. Dr. Ismail Yasin SULU
Prof. Dr. Semsettin TEMIZ

CHARACTERIZATION OF INTERNAL PRESSURIZED CARBON
FIBER PIPES JOINTED WITH NON-EMBEDDED ADHESIVE
SLEEVES TUBULAR JOINT
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Misbah Wagar PRACTICAL IMPLICATION: A QAULITATIVE STUDY
Saleha Bibi STRESS, ANXIETY, DEPRESSION IN PARENTS OF SPECIAL
Misbah Waqar (DEVELOPMENTAL DISORDERS) AND NORMAL CHILDREN: A

Col. Dr Abdur Rashid

PILOT STUDY

Assoc. Prof. Dr. Enver KENDAL

DETERMINATION OF PERFORMANCE OF SOME BARLEY
VARIETIES IN TERMS OF GRAIN YIELD IN SOUTHEASTERN
ANATOLIA REGION

Assoc. Prof. Dr. Enver KENDAL

STABILITY OF SOME BREAD WHEAT GENOTYPES IN
SOUTHEASTERN ANATOLIA REGARDING GRAIN YIELD

Methaq Hadi lafta

APNEUMATIC TEMPORARY IMMERSION BIOREACTOR SYSTEM
DESIGN AND CONSTRUCTION FOR ANANAS COMOSUS VAR. RED
TRUJILLANA MULTIPLICATION

Vanshika Jaiswal DEPRIVING TRANSGENDER FROM THEIR RIGHTS IN INDIA
Jauhar Rafeeq STATUS, DISTRIBUTION AND CONCENTRATION OF MORUS
SPECIES IN NORTH KASHMIR
Dr. Niteesh Kumar Upadhyay ARTIFICIAL INTELLIGENCE AND THE VANISHING HUMAN
Dr. Apeksha ARBITRATOR
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ABSTRACT

Turmeric is popularly called Manjal in Tamil Nadu and also commonly known as Haldi in Hindi.
The botanical name of Turmeric is Curcuma longa. This is also called as ‘hidden Lilly” or ‘golden
spice’. Turmeric powder is used as medicine for some diseases and also used as an antiseptic and
anti-inflammatory agent. In its cultivation, diseases occurrence is one of the most important
problems that reduce its yield. The major diseases that infect its plants are rhizome rot (Pythium
aphanidermatum), leaf blotch (Taphrinamaculans), dry rot (Rhizoctonia bataticola,) and the
bacterial wilt (Ralstonia solanacearum).It occurs in a very virulent form and if not controlled,
causes widespread damage and even total destruction of the entire turmeric plantation without any
early indication of the diseases.Such disease cause the change in the color and appearance of the
turmeric leaves. The farmers are not able to recognize such changes is an earlier stage, but they can
visualize thechanges only at the matured stage of infection. Now a days, these diseases can be
identified using digital image processing techniques which involve investigation of the microscopic
change in the color and appearance of the leaves. In histogram based analysis, the RGB color
images of turmeric leaves change into gray scale images. Histograms can be plotted and stored in a
database for both good and infected turmeric leaves.

Keywords: Turmeric, Rhizome rot disease, RGB and Histogram
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ABSTRACT

Fertilization and seed formation are the main occasions in the lifecycle of angiosperms. The seed
can be considered as a functional unit required for the assurance and propagation of the offspring
represented by the embryo. Storage proteins represents for about 50% of the total protein in mature
cereal grains and have important impacts on their wholesome quality for humans and livestock and
on their useful properties in food processing. Cereal grains contain moderately little protein
contrasted with legume seeds, with around 10-12 % dry weight. Plant seeds store nitrogen by
accumulating storage proteins in protein bodies within different compartments of the
endomembrane system. The prolamin storage proteins of some grains are regularly held and
assembled into protein bodies within the Endoplasmic Recticulum. Cereal seeds provide an ideal
production platform for the high esteem products such as pharmaceuticals and industrial materials
because seeds have abundant and stable space for the deposition of recombinant products without
the loss of movement in the room. Seed Storage Proteins (SSPs) are overwhelmingly synthesized
and steadily accumulated in developing endosperm tissue. Thus, investigations of the routing of
seed storage proteins are uncovering novel mechanisms of protein assembly and transport in the

endomembrane system.

Keywords: Cereals, proteins, storage, protein synthesis and accumulation.
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ABSTRACT

Low Moisture Foods (LMFs) have been characterized as those food items with a water movement
(aw) under 0.85 and are commonly viewed as less defenseless to microbial decay and the
development of foodborne microorganisms. Nonetheless, as of late, episodes connected to LMFs
have expanded, with Salmonella spp., Bacillus cereus, Cronobacter sakazakii, Clostridium spp.,
Escherichia coli O157:H7, non-O157 E. coli, and Staphylococcus aureus being the main
microorganisms included. On account of the new concerns raised because of late flare-ups, new
methodologies should be created to control foodborne microbes in LMFs. This survey sums up the
ongoing exploration on novel inactivation strategies reasonable for use on LMFs. Among the
techniques talked about are the Non-thermal inactivation strategies just as other novel strategies, for
example, Radio-recurrence and Microwave warming. Extra examination is expected to assess more
established advances and grow new advances, either alone or in blend, to comprehend the systems

of inactivation.

Keywords: Low Moisture Foods, Novel inactivation and Microbial decay.
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Abstarct

India is under lockdown, similar to various countries. Very nearly one part of the all out people is
restricted, kept at home, under seclude, or isolated to prevent the disease's spread. In any case,
fundamental workers are grinding away, including those making and scattering our food. farmers
and agri-regard chain performers face different troubles: keeping the smoothly tie working from
residence to fork for agri-yields (farmers, markets, acquisition, stockrooms, coordination,
assignment, retailers, clients) similarly as assembling plant to develop for agri-inputs (venders,
coordination, input retailers, farmers). The continued with lockdown is most likely going to advance
horribly influence food availability aside from on the off chance that we make implementable
adjusting frameworks. Farmers may not be spoiled, yet they decidedly are impacted harshly. To
ensure that farmers don't stand up to issues in procuring crops, the Indian government avoided
rebate markets, acquisition workplaces, farm exercises, agri-equipment utilizing centers, and farm
realizes from the lockdown rules. Despite different advances and affirmations from the
organization, farmers feel questionable and pushed. Dairy farmers giving milk to shops in
metropolitan territories face issues since various sweet shops, motels, restaurants, tea eases back
down and bistros the country over have shut down and interstate advancement of dairy things has
diminished. The lockdown has certainly diminished milk bargains. Farmers are uncomfortable of
planting summer-season crops as by far most of the shops selling seeds, fertilizers, and other

fundamental information sources are closed notwithstanding the way that restrictions on these have
been lifted.

Keywords: Farmers, lockdown and difficulties
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OZET

Tekstil isletmeleri, 6zellikle boyahaneler, olduk¢a yogun bir su tiiketimine ihtiya¢ duymaktadir.
Yiiksek miktarda su tliketiminin yan sira siire¢ sonunda meydana gelen atik su miktar1 ve bu atik
suyun barindirdig1 kimyasal yiik ¢evresel endiseleri de beraberinde getirmektedir. Bu c¢aligsma, bir
tekstil boyahanesinden alinan atik suyun kirmizi ¢amur ile aritilmasi ve aritilan suyun boyama
isleminde tekrar kullanilmasina yonelik laboratuvar 6lgekli deneysel bir caligmadir. Koagiilant
olarak su geri kazaniminda kullanilacak olan kirmizi ¢amur da aliiminyum {iretimi sirasinda boksit
madeninin kostikle par¢alanmasindan sonra olusan kati bir atiktir. BOylece atik bir malzeme
kullanilarak baska bir atik olan suyun geri kazanimi ve tekrar kullanimi saglanmistir. Farkli
miktarlardaki kirmiz1 ¢amur, farkli pH degerlerinde aktive edilmis ve boyamada kullanilabilecek en
uygun geri kazanilmis su i¢in optimun degerler tespit edilmistir. % 100 pamuklu kumaslar hem
aritilmis atik su hem de normal su kullanilarak kirmiziya boyanmistir. Kumaslara renk l¢iimii, renk
verimi ve haslik testleri uygulanmistir. Elde edilen veriler normal su kullanilarak hazirlanan recete

ile boyanmis kumas verileri ile karsilagtirilmistir.
Anahtar Kelimeler: Kirmizi1 ¢gamur, atik su, aritma, tekstil boyama, tekrar kullanilabilirlik
ABSTRACT

Textile mills, especially their dyehouses, need a very intense water consumption. In addition to the
high amount of water consumption, the amount of wastewater generated at the end of the process
and the chemical load of this wastewater bring environmental concerns. This study is a laboratory-
scale experimental study for treating waste water from a textile dyehouse with red sludge and
reusing the treated water in dyeing process. Red mud to be used in water treatment as a coagulant is
also a solid waste formed after the bauxite mine is broken down with caustic during aluminum
production. Therefore, by using a waste material (red mud), another waste (water) was recovered
and reused. Different amounts of red mud were activated at different pH values for waste water
treatment, and optimum values were determined for the most suitable water to be used in dyeing.
100% cotton fabrics were dyed in red by using both treated waste water and normal water. Color
measurement, color yield and fastness tests were applied to the fabrics. The data obtained from the

test results were comparatively investigated.

Keywords: Red mud, waste water, treatment, textile dyeing, reusability
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EXTREME LANDSCAPE APPROACHES RELATED TO LIMITED LIFE IN THE PANDEMIC
PROCESS

Dr. Ogr. Uyesi Yavuz ALKAN
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ORCID ID: 0000-0003-0137-0700

OZET

Bu arastirmada kent sakinlerinin pandemi siirecindeki “hayat eve sigar” ve “evde kal” gibi yasam
tarzina yonelik algilarima ve yasam kalitelerine deginilmistir. Bu kapsamda yasam kalitesinin
belirleyicisi olan ve evde gergeklestirilen aktiviteler, kullanici memnuniyeti esas alinarak
irdelenmistir. Bunun i¢in kullanicilara anket uygulanmasi planlanmistir. Bu siiregte pandemi
kisitlarinin esnetildigi donemlerde dis mekan veya agik ve yesil alanlarda kent sakinleriyle mesafe,
maske ve hijyen kosullar1 dikkate alinarak karsilikli goriigmeler yapilmistir. Anket kapsaminda
kullanict memnuniyet diizeylerinin/oranlarinin belirlenmesinde evde gecirilen siirede yemek
yapmak, televizyon izlemek, el isleri yapmak (ilgi alanina gére veya hobi amacl isler), kitap
okumak, spor yapmak, evde Teraryum, Makrome, Bonsai ve Ikebana ¢alismalar1 (ekstrem peyzaj)
yapmak, balkon ya da terasta yapisal ve bitkisel planlamalarla kiigiik, kismen yogun peyzaj
uygulamasi gibi faaliyetlerle ilgili sorgulamalar yer almistir. Caligmada salgin hastaligin zorunlu
kildig1 evde yasamin evde yapilan aktivitelere bagli olarak kent sakini algist ve 6znel iyi olma
esasinda memnuniyet diizeyleri Likert 6lgegi (1: Cok énemli, 2: Onemli, 3: Az 6nemli, 4: Onemsiz,
5: Cok oOnemsiz) kullanilarak tespit edilmistir. Likert skalasina goére belirlenen memnuniyet
diizeyleri “bagimli degisken”; evde uygulanan ve birey memnuniyeti {izerinde dogrudan etkisi
bulunan aktivite degiskenleri de “bagimsiz degiskenler” olarak atanmistir. Bu sekilde anket
sonucunda ulasilan verilere SPSS 15.0 yaziliminda islenerek istatistiksel analiz yapilmistir. Analiz
sonucunda elde edilen veriler “bagimli degisken” ile “bagimsiz degiskenler” arasindaki istatistiksel
iliskinin 6nemli oldugunu One c¢ikarmaktadir. Caligmada anket uygulamasiyla kentlinin
memnuniyeti, evde kaldigr ve yaptig1 faaliyetler kapsaminda degerlendirilmistir. Ayrica anket
verilerine istatistiksel analiz uygulanarak elde edilen verilerin birbirini dogrulamasi1 hedeflenmistir.
Sonug olarak pandemi siirecinde Canakkale kent sakinlerinin evde kalarak yasamlarini sigdirdiklar:
evde bos zaman degerlendirmesine rekreasyonel anlamda farkli bir bakis acis1 ortaya konmustur.
Bulgular ve analiz sonugclari ile benzer ¢aligmalara 11k tutmasi ve iliskili pek ¢ok calismaya zemin
hazirlamasi bakimindan ¢aligmanin beklentileri yiiksek diizeylidir.

Anahtar Kelimeler: Planlama yaklasimlari, pandemi siireci, evde kal, hayat eve sigar, evde peyzaj

ABSTRACT

In this study, the perceptions and quality of life of the residents of the city, such as "life fits in the
house" and "stay at home", were mentioned in the pandemia process. In this context, activities
carried out at home, which are determinants of quality of life, are examined on the basis of user
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satisfaction. To do this, users are planned to be surveyed. During this period, during the periods
when pandemic restrictions were stretched, mutual negotiations were held with the residents of the
city in outdoor or outdoor and green areas, taking into account the distance, mask and hygiene
conditions. In determining the user satisfaction levels / rates within the scope of the survey, cooking
during the time spent at home, watching television, doing handicrafts (depending on interest or
hobby), reading books, doing sports, doing terrarium, macrame, bonsai and ikebana work at home
(extreme landscape) There were inquiries about activities such as structural and vegetative planning
on balconies or terraces and small, partly intense landscaping. n the study, satisfaction levels based
on the perception of urban dwellers and subjective well-being based on home-based activities
necessitated by the epidemic disease were determined using the Likert scale (1: Very important, 2:
Important, 3: Less important, 4: Not important, 5: Very unimportant) has been. The satisfaction
levels determined according to the Likert scale are the "dependent variable"; Activity variables that
are applied at home and have a direct effect on individual satisfaction were also assigned as
“independent variables”. In this way, statistical analysis was carried out by analyzing the data
reached as a result of the survey in SPSS 15.0 software. The data obtained from the analysis show
that the statistical relationship between "dependent variable" and "independent variable" is
important. In this study, individual satisfaction was evaluated within the scope of the activities he
stayed at home and did with the survey application. In addition, statistical analysis of the survey
data obtained by applying the data is targeted to verify each other. As a result, in the pandemic
process, a different perspective was put into the leisure assessment in the house where the residents
of Canakkale stayed at home and fit their lives. Shed light on similar studies with his findings and
analysis results and to lay the groundwork for many associated work the expectations of the study
are high.

Keywords: Planning approaches, pandemic process, stay at home, life fits into the house, landscape
at home

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
CANAKKALE KENTINDE COCUK OYUN ALANLARININ DEGERLENDIRILMESi:
EBEVEYN ALGISI

ASSESSMENT OF CHILDREN'S PLAYGROUNDS IN CANAKKALE CITY: PARENTAL
PERCEPTION

Dr.Ogr.Uyesi Yavuz ALKAN
Canakkale Onsekiz Mart Universitesi, Lapseki Meslek Yiiksekokulu
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OZET

Niifus ve mimari yapilagsmanin plansiz artisina bagli olarak zamanla yogun yapilar arasinda sikigsmis
cocuk oyun alanlarinin gelistirilmesine, daha rasyonel kullanim sergilemelerine yonelik Oneri
gelistirmeyi amaclayan bu ¢alisma ebeveyn anketleriyle desteklenmistir. Calisma, Canakkale ilinde
yiiriitiilmiis olup, kent merkezi lokalizasyonunda ¢ocuk oyun alanlarinin peyzaj olanak ve donatilar
ile ebeveyn algilarinin belirlenmesi iizerine kurgulanmistir. Bunun i¢in kent merkezinde yer alan
yedi mahallenin dordiinden donati ve kullamighlik diizeyi yiiksek birer ¢ocuk oyun alani tespit
edilerek dort cocuk oyun alani, peyzaj donatilar1 ve ilkeleri kapsaminda degerlendirilmistir. Cocuk
oyun alan1 bakimindan yeterli agik ve yesil alana sahip olmadiklari i¢in ve yapisal yogunlugu fazla
ve sikisik olan bir kent yapisina da sahip olduklari i¢in diger {i¢ mahalle ¢alisma kapsami disinda
tutulmustur. Belirlenen dort cocuk oyun alani kapsamda oncelikle oyun alanlarindan peyzaj olanak
ve donatilarin belirlenmesine yonelik fotograf gorselleri alinmistir. S6z konusu donatilar planlama
ve tasarim ilkeleri dogrultusunda degerlendirilmistir. Ikinci olarak oyun alanlarma gelen 100
ebeveyne tesadiifi olarak ve yiiz yiize gelinerek anket uygulamasi gerceklestirilmigtir. Anketten elde
edilen verilere SPSS 15.0 istatistiki analiz programinda dogrusal regresyon analizi uygulanmistir.
Analiz sonucuna gore ebeveyn algilarinin belirlenmesine yonelik yapilan anket sonuclari ve
gorsellerden alinan veriler dogrultusunda rasyonel alan kullanim planlamasma dair Oneriler
gelistirilmeye ¢alistlmistir. One ¢ikan &neriler kapsaminda, cocuk oyun alanlarinin fiziksel
planlamasi dogrultusunda pergola, aydinlatma, sinir elemani, gibi donatilar agisindan yetersiz
oldugu, oyun donatilarinin giiven vermedigi, engelli ve zemin tasarimlarinda uygun materyalin
kullanilmadig1r sonuclarina ulasilmistir. Ebeveyn algilarina gbére ulasim sekli ve donati
elemanlarinin giivenligi, ebeveyn memnuniyetini en fazla olumlu etkileyen unsurlar olarak
belirlenmistir. Ayrica, oyun alanlarinin alan bazinda, peyzaj donat1 elemanlar1 ve bitkilendirmenin
miktar olarak artirilmasi gerektigi sonucuna ulasilmistir. Sonug¢ olarak, cocuk oyun alani
potansiyelinde mevcut tiim peyzaj donatilarinin periyodik bakim ve onarimlarinin yapilmasi
gerekliligi yerel ve miilki idarelerce oOncelikli olarak ele alinmalidir. Giivenlik unsurunun
artirtlmasi, engelli tasarimina yer verilmesi, zemin kaplamalarinda yetersizliklerin giderilmesi, ¢op,
ebeveyn oturma gruplari, aydinlatma ve bitkilendirme gibi donati ¢esitliligi bakimindan oyun
alanlarinin zenginlestirilmesi gerekmektedir.

Anahtar Kelimeler: Kent planlamasi, agik ve yesil alan, cocuk oyun alani, ebeveyn algisi
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ABSTRACT

This study, which aims to develop suggestions for the development of children's playgrounds that
are stuck between dense buildings in time due to the unplanned increase in population and
architectural structuring, and to exhibit more rational use, was supported by parent surveys. The
study was carried out in Canakkale province and was built on the determination of the landscape
opportunities and facilities of the children's playgrounds and the perceptions of parents in the city
center localization. For this purpose, one children's playground with high level of equipment and
usefulness was determined from four of the seven neighborhoods in the city center and four
children's playgrounds were evaluated within the scope of landscape equipment and principles. The
other three neighborhoods were excluded from the scope of the study because they do not have
sufficient open and green areas in terms of children's playgrounds and they also have an urban
structure with high structural density and congestion. Within the scope of four children's
playgrounds, photographic images were taken from the playgrounds to determine the landscaping
possibilities and equipment. These equipment were evaluated in accordance with planning and
design principles. Secondly, 100 parents who came to the playgrounds were surveyed incidentally
and face-to-face. Linear regression analysis was applied in SPSS 15.0 statistical analysis program to
the data obtained from the survey. According to the results of the analysis, recommendations for
rational field usage planning were developed in accordance with the survey results for determining
parental perceptions and the data obtained from the visuals. Within the scope of the prominent
suggestions, it was concluded that children's playgrounds are insufficient in terms of equipment
such as pergola, lighting, border element, in line with the physical planning, play equipment does
not give confidence, and suitable materials are not used in disabled and ground designs. According
to parental perceptions, the safety of the transportation and equipment elements is determined as the
factors that most positively affect parental satisfaction. In addition, it was concluded that
playgrounds should be increased by area basis, landscape equipment elements and planting in
quantity. As a result, the need for periodic maintenance and repairs of all existing landscaping
equipment in the potential of children's playground should be considered as a priority by local and
property authorities. The playgrounds should be enriched in terms of the variety of equipment such
as increasing the security element, including the disabled design, eliminating the deficiencies in the

floor coverings, garbage, parental seating groups, lighting and planting.

Keywords: Urban planning, open and green space, children's playground, parental perception
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ACOUSTIC BANDGAP EXPLOITATION USING DEFECT INSIDE PERIODIC CLOSED
RESONATORS

Mohamed El Malki

LaMOn2E, Department of Physics, Faculty of Sciences, Mohammed First University, 60000 Oujda,
Morocco.

Abstract

The acoustic wave propagation in periodic structures has attracted growing interest in recent
decades. In periodic system, the presence of defect provide a useful way to exploit the forbidden
bands. In this study, we investigate the propagation of acoustic waves transmission through a
periodic structure formed by grafted closed resonators. Resonators are one of the most used filters.
The defect inside the periodic system will be in form of a closed resonator inside the perfect one.
Which can give rise to localized states inside the bandgaps. We show that these states are very
sensitive to the geometrical parameters of the defective resonator including its cross-section as well

as its length. This resonators system can play the role of a selective filter.

Keywords: periodic structures, closed resonators, defect, localized states.
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PORCUS SAGITTA OTOLITININ OTOLIT SEKIiL ANALIZi VE MORFOMETRIK
PARAMETRELERININ BELIRLENMESI

OTOLITH SHAPE ANALYSIS AND MORPHOMETRIC PARAMETERS OF THE SAGITTA
OTOLITH OF SCORPAENA PORCUS FROM THE COASTAL AREAS OF CANAKKALE
STRAIT, TURKEY
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OZET

Bu calismanin amaci, iskorpit baliginin, Scorpaena porcus sag ve sol otolitleri morfometrik
parametrelerini ve sagitta otolit seklini belirlemektir. Bu ¢alisma, Mart 2019 ve Mart 2020 tarihleri
arasinda Canakkale Bogazi kiy1 kesimlerinde gergeklestirilmistir. Ornekler 0-2 m derinliklerde 18r1p
ile elde edilmistir. Igrip aginin toplam uzunlugu 32 m, kanat uzunlugu 15 m’dir. Analizlerde toplam
boylart (TL) 5,8 ile 9,8 cm arasinda degisen toplam 62 adet iskorpit balifina ait otolitler
incelenmistir. Sagital otolitlerin uzunlugu, genisligi, alan1 ve gevresi gibi morfometrik parametreler
Olciilerek sol ve sag otolitler arasinda karsilastirilmistir. Otolit morfometrik parametreleri (uzunluk,
genislik, alan ve cevre) ile baligin toplam uzunlugu arasindaki iliskiler de incelenmistir. Otolit
morfometrik Sl¢iimleri, toplam uzunluk ile anlamli iliskiler gdstermektedir. iskorpit baliginm sol
sagital otolit uzunlugu, genisligi, alan1 ve ¢evresi sirasiyla 2354.8— 4596.5 u, 1088.2 — 1974.4 p,
1952195.5— 5744717 ve 6866.4 — 12069 p arasinda, sag sagital otolit uzunlugu, genisligi, alan1 ve
cevresi sirastyla 2785.3—4553.6 pu, 1256.1 — 1949.1 p, 2534033.4 — 5643621.5 ve 7313 — 124312 n
olarak Ol¢iilmiistiir. Sol ve sag otolitler arasinda otolit morfometri acisindan anlamli bir fark
bulunamamistir. Ayrica, sag ve sol otolitler arasinda form faktorii (FF), yuvarlaklik (RD), en-boy
orani (AR), dairesellik (C), dikdortgenlik (R) ve eliptiklik (E) dahil olmak tizere sekil indekslerinde
anlamli farklilik bulunamamastir.

Anahtar Kelimeler: Otolit sekli, Scorpaena porcus, Canakkale
Abstract

The aim of this study was to determine sagitta otolith shape and the morphometric parameters
between the right and left otoliths of Scorpaena porcus. This study was carried out from the coastal
areas of Canakkale Strait, Turkey, between March 2019 and March 2020. The samples were
collected at the depths of 0-2 m by beach seine. The beach seine has 32 m in total length, with 15 m
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wing length. A total of 62 otoliths were obtained from S. porcus that ranged between 5.8 and 9.8 cm
total length (TL) were used in the analysis. The morphometric parameters such as length, width,
area and perimeter of sagittal otoliths were measured and compared between left and right otoliths.
The relationships between otolith morphometric parameters (length, width, area and perimeter) and
total length were also examined. The otolith morphometric measurements showed significant
relationships with the total length. The black scorpionfish left sagittal otolith length, width, area and
perimeter were measured between 2354.8— 4596.5 p, 1088.2 — 1974.4 p, 1952195.5— 5744717 ve
6866.4 — 12069 n respectively, and right sagittal otolith length, width, area and perimeter were
measured between 2785.3— 4553.6 p, 1256.1 — 1949.1 p, 2534033.4 — 5643621.5 ve 7313 —
12431.2 p respectively. No significant differences in otolith morphometry were found between left
and right otoliths. Furthermore, no significant differences were found in the shape indices including
form factor (FF), roundness (RD), aspect ratio (AR), circularity (C), rectangularity (R) and
ellipticity (E) between the right and left otoliths.

Keywords: otolith shape, Scorpaena porcus, Canakkale

Acknowledgments: This study was funded by the Scientific and Technological Research Council
of Turkey (TUBITAK, project number: 1180321).

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 12



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
OPTIMIZED PARAMETERS FOR BIOSYNTHESIS OF IRON OXIDE
NANOPARTICLES USING CLOVEb(Syzygium aromaticum) EXTRACTS
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University, Phagwara, Punjab- 144111

ABSTRCAT

The use of nanotechnology or nanoscicence attract more consideration as it can be used for many
applications such as sensor fabrication for detection of analytes, nanomedicine for drug delivery,
agriculutre and the likes. Clove (Syzygium aromaticum) has some properties such antimicrobial
properties and ease of processing for various applications. Iron oxide nanoparticles (NPs) receive
more attention, this is because, and it has some unique properties such as supreparamagnetsim,
large surface area, as well as surface-to-volume ratio. In this paper, Biosynthesis of iron oxide
nanoparticles (NPs) with clove extracts (Syzygium aromaticum) was conducted under optimized
conditions such as temperature, pH, reaction time, suitable concentrations and the likes. In
conclusion, these optimum conditions studied in this research, can be used/applied easily for
biosynthesis of iron oxide nanoparticles for further applications.

Keyword: Iron oxide nanoparticles, Syzygium aromaticum, Biosynthesis.
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EFFECTIVE TEACHING FOR FAMILIES WITH MENTALLY RETARDED CHILD: A
SYSTEMATIC REVIEW

Saleha Bibi, Col. Dr Abdur Rashid, Misbah Waqar
ARMY SPECIAL EDUCATION ACADEMY, RAWALPINDI

Introduction & Aim: Parents of mentally retarded children often do not have the knowledge of
how to deal with their child care, and essential health care team aware of their educational needs,
using appropriate teaching methods to respond to these needs. Therefore, this study will aim to
identify teaching methods to suit the needs of families with mentally retarded children has been
doing.

Rationale: Researchers wanted to conduct this type of review study to find out the best and latest
home-based method of teaching special children. Our review addressed following things;

To find out effective teaching for special need children

To find out cultural difference in teaching special need children

To find out similarities in teaching special need children cross-culturally.
Research Design: Systematic review (qualitative).

Procedure: This study was a systematic review of methods which have been proved very effective
for special need children. For this purpose, all the scientific papers published from 2010 to 2019 in
the APA journals, Pub Med, Science Direct, Cochrane, Eric and relaible Databases were searched in
line with the research question, and deleting articles that did not make the inclusion criteria.

Analysis: coding the research studies, finding effect size
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STRUCTURAL ANALYSIS OF VERBAL BEHAVIOUR MILESTONES ASSESSMENT

AND PLACEMNET PROGRAM (VB-MAPP), ITS PRACTICAL IMPLICATION: A
QAULITATIVE STUDY

Saleha Bibi, Col. Dr Abdur Rashid & Misbah Waqar
ARMY SPECIAL EDUCATION ACADEMY, RAWALPINDI
Abstract

Present study was done to critically analyze the literature on VB-MAPP and structural analysis of
VB-MAPP through its practical implication. Researchers wanted to examine VB-MAPP’s construct
validity and its predictive validity. Study was done into 2 phases. All the available literature on VB-
MAPP was reviewed. In the second phase of our study, we administered VB-MAPP on 7 students
having ASD and other neurological disorders. Sample was selected from the special educational
institute. Age range of sample was 6 to 11 years. In the first step of our study we reviewed 3
research studies on VB-MAPP having independent sample. After analyzing research studies on VB-
MAPP it was concluded that there is lack of research on effectiveness of VB-MAPP. Their findings
are not consistent with each other. In the secondly phase of our study, VB-MAPP was administered
on 7 students with ASD and other neurological disorders. Each administration took a week. We
observed that due to lengthy nature of VB-MAPP, lack of construct, content and predictive validity
of VB-MAPP, it is not a valid measure for our special population. Our study is highly
recommending the prime need to adapt VB-MAPP on our culture to make it a more reliable and
valid measure for our special children. Our review also indentified some methodological limitations
and gaps in existing literature on VB-MAPP.

Keywords: Structural analysis, Content validity, Construct Validity.
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DISORDERS) AND NORMAL CHILDREN: A PILOT STUDY
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Abstarct

A mentally retarded child in a family is usually a serious stress factor for the parents. It often
requires a reorientation and reevaluation of family goals, responsibilities and relationships. In
Pakistan, the majority of persons with mental retardation have traditionally been cared for by their
families. In today's modern society this home-based care has resulted in many adverse
consequences. Factors such as changes in the social system (e.g. breaking up of joint families) and
the economic system (e.g. unemployment, inflation, etc.) have contributed to the stress that parents
of mentally retarded children experience. Studies comparing the stress, anxiety and depression
perceived by parents of mentally retarded and normal children are limited. Therefore, we wanted to
conduct this study (i) to find any difference in the perceived stress, anxiety and depression between
both the parents of mentally retarded children, (ii) to establish whether stress, anxiety and
depression occur more frequently in parents of mentally retarded children than in those of normal
children.

Sample consisted of 10 parents (05 parents of special children and 05 parents of special children).
10 parents (05 parents of special children and 05 parents of special children) were approached.
Questionnaires for measuring study variables were given to parents. Quantitative data was analysed
quantitatively by using SPSS. Role of many important variables including gender, age, education
and SES was also investigated through demographic data sheet. urdu version of DASS was used to
measure depression, anxiety and stress among parents. Independent sample t-test was run to assess
differences. Results of our study showed that parents of special children have more stress, anxiety
and depression as compared to parents of normal children. Furthermore our study has revealed that
gender, age, education and SES are significant predictors of stress, anxiety and depression among
parents of special children.Based on the findings of our study we can recommend the need of
psychological rehabilitation to the parents of special children who are at higher risk of mental

illness including stress, anxiety and depression.

Keywords: parents;stress, anxiety and depression.
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METAL CONTENT OF SOME MAJOR SACHET WATER IN ABEOKUTA
METROPOLIS, OGUN STATE, NIGERIA

'Taiwo A. G., 'Oseni, O. A., >Sojobi O. A. And *Eleyowo I. O

Moshood Abiola Polytechnic, 'Science Laboratory Technology Department, *Statistics /Mathematics
Department, P.M.B. 2210, Abeokuta, *The Gateway (ICT) Polytechnic, Saapade, General Studies
Department, Isara Remo, Ogun State, Nigeria.

ABSTRACT

The need to ensure safety and quality in drinking water within standards and specifications to
prevent hazards that are health risks related due to bio-accumulation led to the assessment of metal
content of the major sachet pure water sold within Abeokuta metropolis, Ogun State, Nigeria. The
research is to investigate possible presence of heavy metals in these sachet water. Three major ones
were bought from different producers in different locations in Abeokuta metropolis using simple
random sampling method, with sodium (Na), potassium (K), zinc (Zn), lead (Pb) and arsenic (As)
analysed using standard instrumental analytical procedures and the data statistically using SPSS
version 20.0. The results showed that these sachet pure water has the following metal concentration
of Na ranged from 72-1444+0.40 mg/L, K from 260-3004+0.50 mg/L, Zn from 0.9-1.2+0.1 mg/L
while Pb and As were not detected. Most of the observed metal contents observed where within
acceptable limits but with very high concentration of K when compared to WHO and EEC
standards for drinking water, as a result, pre-treatment is recommended for the removal of excess K.
However, the dumping of domestic wastes and refuses into water bodies resulting in environmental

pollution and its consequences should be prevented as the main point source.

Keywords: Abeokuta metropolis, sachet water, metal pollution and hazards, safety and quality

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 17



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
STATUS, DISTRIBUTION AND CONCENTRATION OF MORUS SPECIES IN NORTH
KASHMIR

Jauhar Rafeeq
Abstract

The present study entitled “Status, distribution and concentration of Morus species in North
Kashmir” was carried out at Faculty of Forestry, SKUASTK, Benihama, Ganderbal J&K during the
year 2018-19. A detailed survey at village level of all the districts of North Kashmir revealed that
13 varieties of Morus alba are grown in North Kashmir. Of these 13 varieties, six are reportedly
exotic and rest are indigenous. The species were found growing in all the districts of North Kashmir
at an altitudinal range of 1550-1996 m. The concentration of Morus trees on per ha basis varied
from district to district. It was found more in district Baramulla (17 ha™) followed by 11 ha™ in
district Kupwara and lowest 10 ha™ in district Bandipora. Socio-economic studies revealed that
Baramulla district had maximum average land holding of 0.63 ha per family followed by Bandipora
and Kupwara with average land holding of 0.47 and 0.46 hectares per family, respectively. The
studies also revealed that Morus trees contributed its share in average estimated annual income per
ha of land holding in North Kashmir. As far as North Kashmir is concerned average income of
farmers was Rs 1,71,555 in which contribution of Morus trees was Rs 1,126 which accounted for
0.65% of the total income. The studies further revealed that Morus species has multiple uses in
North Kashmir. 41.46% of farmers use it as fodder, 34.72% for fruits, 12.52% for fuel and 11.30%
of farmers use it for silkworm rearing respectively. It was observed that most of people in North
Kashmir were using this species for household purposes (83.69%) while as least number of people

for commercial purposes (16.31%).

Key words: Status, Morus, North Kashmir, concentration
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A PNEUMATIC TEMPORARY IMMERSION BIOREACTOR SYSTEM DESIGN AND

CONSTRUCTION FOR ANANAS COMOSUS VAR. RED TRUJILLANA
MULTIPLICATION

Methaq Hadi lafta
Lecturer in Ministry of Education, Iraq, ORCID ID: 0000-0002-9978-6829
Abstract

Background: Initially, the currently study identified temporary immersion bioreactor design
parameters as well as, afterwards it was scaled to a Ananas comosus var. red trujillana in vitro
complete system multiplication.

Method: Thereby, a low-monetary value pneumatic temporary immersion bioreactor system was
design and built, in which was made 24 tanks with 2 L capacity. The automation system was
designed and built through a timer circuit whose design parameters were: propagation process
duration which depends on crop multiplication period.

Results: Also, it is an open variable which means that the operator decides when the system would
turn off; each dive duration, in which for algorithm complexity reasons was standardized as one
minute; immersion frequency, which was programmed for 1,2,3,4,5,6,7,8 intervals hours
respectively as well as aerationduration, which were chosen from a functional test times of 0.20,
30,40,50,60,70, and 80 seconds, that simultaneously correspond with compressed air delivery time.

Conclusion: Additionally, the Ananas comosus var. red trujillana multiplication rate in immersion
system was 6.5 times per propagated unit inoculated during thirty days.

Keyword : Bioreactor, plants production, mass propagation, fermentation
Introduction:

Based on differents tissue culture techniques, micropropagation is a technique developed for large-
scale plants production, which has been utilized successfully since the 60s of the last century
(Basail et al., 2012), with certain advantages such as, growth rates higher than itsnatural conditions,
which allows us obtainedan enormous plants quantities in a shortly time, decreasing the area needed
to maintain them, obtaining plants without bacteria, fungi and viruses as well as aproducing plants
possibility throughout the years (Judrez et al., 2011).

Notwithstanding this technique has certain limitations, such as it requires a culture vessels large
number, skilled manpower, having a low automation possibility, a limited propagation efficiency as
well as an enormous high monetary cost production(Georgiev et al., 2014). Furthermore, there are
commercial bioreactors that allow much more efficiency plants micropropagation and having a
great biotechnology applications, this is why some reactors are putted on sale abroad at a high
values, however they aredisposable prototypes.

A bioreactor is a device or system that supports a biologically active entity, in plant biotechnology
is consider a container whose main function is provide a controlled environment which allow
reaching optimal conditions for micropropagation. Furthermore, temporary immersion is a well

Known method that involves intermittently moistening plant tissue with a liquid medium during a
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shortly time, followed by gravity drying, being all this developed inside a bioreactor (Juarez et al.,
2011 ; Georgiev et al., 2014).

Thereby, bioreactors constitute a specialized technology, equipped and designed,essentially for
plant tissues cultivation; recognizing cells culture, tissues as well as organs as an efficient
implement for diverse commercial importance clonal crops propagation, various secondary
metabolites production, complex proteins expressions (molecular farming), conventional

phytoremediation or even by transformed roots (Georgiev et al., 2014).

A temporary immersion bioreactor is characterized by partially submerging explants by iterative
periods. Involving wvarious applications such as: metabolite productioncell culture,somatic
embryogenesis plant regeneration, prokaryotic microbe culture (Gueguim et al., 2010), phenolic and
flavonoid compounds production (Georgiev et al., 2014),an oxidative enzyme laccase production
which catalyzes lignin degradation (Risdianto et al., 2007); moreover, ornamental species
production such as Gypsophila paniculata "rain" (Radmann, et al., 2001; cited by Newton et al.,
2009). Thereby, clonal multiplication based on plant tissue culture is well considered because its
provide a pathogen-free commercial production as well as being genetically homogeneous (Basail
etal., 2012).

Temporary immersion bioreactorapplication is an excellent alternative for in vitro solid medium
culture problems, essentially because it provideenormous advantages as an important technology in
biomass speed increasingproduction in cultivated explants, laborreduction, offers a reduce monetary
value production, process automation (Alvard et al. Cited by Basail, 2012), allows operating control
conditions as well as being sufficient to establish a practical system for various species mass
propagation. Thereby, all advantages mentioned are owing the culture medium contact area with
explants is maximized, since these are immersed in the liquid medium.

In technical and economic considerations, bioreactors used express advantages in valuesas well as
an efficient substrate consumption provides a much better contact surface, reducing plants monetary
cost (Gueguim et al., 2010).Furthermore, design own temporary immersion bioreactorand their
construction involve a much less outlay compared with commercial prototypes which are disposable
and has a high monetary value; moreover, the highest growth rate is achieved in shortly time,

therefore equal explants size are obtained in shortly time too. (Acuiia, 2009).

Reducing workforce automation used in process,has an strongly influence on operating monetary
cost. Furthermore, operating parameters control allows a much more efficient, essentially because
itsoptimal conditions which are provided during explant development (Gueguim et al., 2010).
Moreover, it is possible made control of some process variables such as immersion time, frequency,
photoperiod as well as CO2 flow (Arencibia, et al., 2013). Finally, scaling is possible, involving
work with a liquid medium which allows a larger plants number micropropagation in the same
space as well as increasing operation volume will permit produce much more explants (Juarez et al.,
2011).

Exist differents problematics in design-buildan temporary immersion bioreactor with a less
monetary values as well as equal or even better efficiency than commercial prototypes. Acquiring
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them in the abroad commercial market and their high monetary value are reasons why this
technology has not been implemented in developing countries.

Regarding that, it have been many successful experiences in differents countries according this
typeprototypes construction. Monroy and Filgueira in 2010, at the Military University of Nueva
Granada elaborate a prototype with two twin bottles for Dianthus caryophyllus “carnation”
micropropagation using heat-resistant glass jars and perforated rubber stoppers, in which glass tubes

were inserted; the air was added through a fish tank pump controlled by solenoid valves and timer.

Using catalog materials, Acufia (2009) in Mexico, mentioned two twin bottles assembly.
Furthermore, in Chile, differents projects have been soughtto introduce this technique in its
universities and agricultural companies, for the Vaccinium corymbosum "cranberry" Arencibia et
al. (2013) singular case mentioned the use of twin bottles designed its study.

Gueguim et al. (2010) built a prototype focused on details implementation by computer software
used to control Pleurotus pulmonius "oyster mushroom" fermentation process. Moreover, Juarez et
al. (2011) designed a pneumatic temporary immersion bioreactor and a mechanic Aztekium

hintoniipropagation, an endangered cactus, this system consists of a single tank in both cases.

Used Cuba's experience of Temporary Immersion Systems led them create twin bottle system in the
Bioplants center, replacing automated temporary immersion vessel (RITA) created at CIRAD in
France, in this system it has been especially propagated bananas and pineapples as mentioned by
Basail et al. (2012) where he tests banana clone FHIA-18 (AAAB) multiplication.

In Nigeria, under Federal Science and Technology Ministry sponsorship, The National Center for
Genetic Resources and Biotechnology (NACGRAB) in 2012 built a complete bioreactors system
for twin bottles temporary immersion and tested various agricultural species. Balogun et al. in 2014,
in the same country, it uses an innovation intwin bottles temporary bioreactors immersion
consisting in overlapping SETIS brand rectangular of the company BIOCHEMIE B.V.

Nationally, it has been propagated golden variety pineapple and potatosat the National Agrarian
University La Molina under international financing, although the system is imported and it was not
built in Peru, none of these systems are economically accessible enough and technically for its
massive use, so the present work is the first in its construction in our country, as well as the first

time that pineapple red trujillana is introduced and multiplied in vitro.

Pineapple is the third most important tropical fruit in the world, after bananas and citrus fruits
(Bartholomew et al., 2003). Prior pineapple fruit discovery by Christopher Columbus in 1493
(Morrison 1963, cited by Bartholomew et al., 2003), the fruit have already been a stable crops and
diet component ofthe lowland tropics native americans. According to Bartholomew et al. (2003),
edible pineapple is taxonomically classified as: Bromeliales Order; Bromeliaceae family;
Bromelioideae subfamily; Genus: Ananas; Species: comosus.

According to thegreatest commercial pineapple varieties demand in Peru, we can mentioned Creole
Jungle, Cayenna Lisa and MD-2, whose production is mainly concentrated in the central jungle
(provinces of Chanchamayo and Satipo); However, important cultivated areas correspond to
varieties such as Samba de Chanchamayo, Pucallpina, Roja trujillana and Motilona (Llanos, 2015).
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In Poroto, Red Trujillana variety is the most commercialized for its resistance to transport and

acidity degree (CEDEPAS NORTE, 2015); varieties such as Espafiola, Pifa Blanca, Vanila,
Hawaiian, Selvatica, Ecuadorian, and French Guiana are also reported in the area

Red pineapples have a rougher pulp consistency (fibrous) and somewhat much less quality (high
acidity) than white pineapples, especially in hot weather areas. Base on this group we can mention
the "Red Trujillana". Furthermore, the red pineapple is planted in Poroto and surroundings in La
Libertad, until five years ago, it had a 10 to 15 years duration of cultivation. However, currently the
crop duration has been reduced to 4 to 5 years due to factors not yet defined, accordingly damaging
pineapple production (Zavaleta, 2015).

Poroto and Salpo pineapple producers in La Libertad frequently supply seeds from neighboring
fields, having uniformity serious problems inpests and diseases plantations and proliferation.
Therefore, it is important cleaning propagative material and multiply by in vitro culture to avoid this
constant contamination (Zavaleta, 2015). This activity would also allow seed fields establishment or
propagative units in order to avoid taking plants that present serious health problems, in addition,
selecting seed by size and type to standardize each crop area (Sotomayor, et al., 2012). This ensures
plants uniformity in the field and consequently good qualityharvest fruit at the time.

Using micropropagation technique applying SIT method on pineapple crop; it is intended to show
the impact it has. Additionally, with respect to traditional micropropagation methods, a higher
multiplication rate and acclimatization is obtained, as well as higher survival levels in field
conditions (Cruzat, 2009).

Temporary immersion system advantage on pineapple mass micropropagation is base on liquid
medium contact with explant tissue, which is carried out intermittently and not permanently;
avoidingexplants vitrification, generating in shortly time a greater vegetative material amount which
maintains its quality. Using conventional propagation methods, they would reduce quantities
production as well as have a high production monetary value (Angel and Gonzales, 2013).

The objective of this work focused on design and build a low monetary value pneumatic temporary
immersion bioreactor system, design and implement its automation as well as determine the Ananas

comosus var. red trujillana multiplication rate in the temporary immersion bioreactors system.
Results:

In the compressor sizing, friction losses in the pipes and fittings were calculated using the Darcy-
Weisbach equation and the Colebrook-White formula automated in a spreadsheet, according to
Mataix (1982) and Saldarriaga (1998). Afterwards, a Werken brand 116 L / min oil-free air
compressor capacity was chosen at a 0.8 MPa maximum pressure, which compressed the air and
delivered it, producing bioreactors feeding under pressure. The system transfers from culture
medium 500 m in 10 seconds to 6 liters of culture medium when the 12 twin bottles (bioreactors)
were used in 20 seconds at a compressor flow rate of 116 L per minute (Fig. 1). This compressed air
was distributed to the bioreactors through a half-inch pipe network whose flow is regulated by
stopcocks at the beginning and end of each level, whose terminals at each level are a total of eight
and their diameter is 10 mm. .
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We opted for PTFE (polytetrafluoroethylene) membrane vent filters on polypropylene support,
autoclavable, brand PALL corporation Acro 50 ideal for gas filtration. The main property of this
material is that it is practically inert, it does not react with other chemical substances except in very
special situations. This is basically due to the fluorine atoms protection over the carbon chain.

These filters were connected between the bioreactors and aeration system vents using a 10 mm wide

autoclavable silicone hose (Fig. 1).

The most suitable container should be clear, translucent and autoclavable, preferably wide-mouth
plastic (Acuiia, 2009). There are various materials on the market such as Carboy, Polycarbonate and
Boron-Silicate (glass). In our country these products are not common and are imported into the
Tygon and Nalgene brands to name a few of them, following the parameters detailed by the
aforementioned authors, plastic containers whose manufacturing label promised heat resistance
were sought in the local market, These containers were submitted to autoclave to evaluate their
resistance, being only one type of them that passed the test, of 2 L capacity PLASTIOLED brand
translucent (Fig. 1). These containers, although it is true, support autoclaving, the lid did not have
any hermetic connection for the entry and exit of the filtered air, these connections were added
using 10 mm irrigation connectors, drilling two holes in the lid with the help of a drill with a 16 mm
drill bit.

From what was mentioned by Gueguim et al. (2010), regarding the control variables in automation,
the following were taken, with their respective parameters:

a) Propagation process duration: it is the total time in hours or days, that the bioreactor must work
while the plant is multiplying. For this variable it was considered to leave this period open so the
system will only stop repeating the frequency and duration of the immersion due to unscheduled
human action; that is, if it is disconnected from the source of electrical energy or deconfigured to
start another crop or frequency.

b) Immersion time: Indicates the period of time that the organism may be in contact with the culture
medium. Regarding this variable, one minute was chosen as the fixed time for the duration of each
dive. This is due to executing complexityan algorithm for the control circuit operation, so it was
decided to choose a minimum time, in this regard Etienne et al. (1997) cited by Basail et al. (2012)
suggests that the immersion times should be short, thanks to this the explants are covered with a
film of liquid culture medium and in this way their desiccation is avoided. The resistance to gases
diffusion is low and there is a gas exchange minimum rupturebetween tissues andculture flask
internal atmosphere.

¢) Immersion frequency: Indicateseach dive occurrence expressed in minutes or hours. The
following hours were programmed for the control system as a space between each dive: 1, 2, 3, 4, 5,
6, 7 and 8 hours; from which it is understood that the highest frequency per day is approximately 24

times per day and the minimum three times.

d) Aeration duration: Indicates the time in which dissolved oxygen is provided in the culture
medium, at this time the air delivered by compression to the system is sufficient to transfer the
culture medium from one container to another, it was determined from of the operation of the
complete bioreactor system in three repetitions, that the minimum average time to execute this
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translation process was ten seconds for the system of 12 twin bottles of 2 L capacity and 1/2 L of
culture medium per system of twin bottles (2 bottles).

The timer circuit was designed to deliver compressed air based on this minimum time and aeration
periods of 10, 20, 30, 40, 50, 60, 70 and 80 seconds were programmed respectively. All the
aforementioned parameters were controlled by a timer circuit manufactured to operate the
compressor and four solenoid valves, arranged two at the inlets and two at the outlets of the aeration
system pipes.

Fig. 2. Bioreactors installed in the aeration and lighting system
acid (ANA) and benzyl amino purine (BAP) a a concentration in both cases of 2 mg - L-1.

For the explants introduction in a laminar flow cabinet bioreactors was used, the parental material
was sectioned by children, 30 children wer introduced by previously autoclaved bioreactor and
connected to the aeration system for incubation by temporary immersion (Fig. 2).

Fig. 1. Pneumatic temporary immersion bioreactor

system assembled and its operation.

Once the bioreactor system operation bioreactor was
determined, culture tests were carried out with the
species known as “pineapple” in the variety mentioned
(Fig. 2). The introduced children were provided by the
plant biotechnology laboratory of the Professional
Academic School of Agronomy of the National

University of Trujillo in a total of 30 children per
bioreactor, for the efficiency test. For this, the one
proposed by Murashige and Skoog (1962) was used as a culture medium.

Said basic medium was supplemented with the MS vitamins, which were prepared in concentrated
stock solutions and additionally with sucrose as a carbon source (30 g / L) and with the growth
regulators naphthalene acetic

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 24



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
Thirty days after children incubation, the multiplication rate (MT) expressed in a ratio of the

average material number obtained from grandparents or propagative units per bioreactor (NHF) was
determined by the number of parental material sown (NHI):

T™M =195/30=16.5

Under the conventional system of 200 mL glass containers, 2 to 3 yolks are obtained for each
cultivated grandfather, the considerable increase in the multiplication rate in the bioreactor is
contrasted (Fig. 3).

The evolution of the biomass accumulation of pineapple seedlings in vitro, obtained in the
bioreactor up to thirty days, was determined by weighing the average vegetable mass obtained
every five days (Fig. 4).

Fig. 3:Propagative units obtained in a bioreactor at 30 days after sowing.
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Fig. 4: Bio mass pine apple seedlings in vitro evolution obtained in the bioreactor until thirty days.

Discussion:

The use of liquid culture medium in different micropropagation stages, suchas bioreactors case,
favors explants development and as reported for different plant species there are significant
increases in the proliferation rate (Bermudez et al. , cited by Albarracin 2012), this effect was
notorious in this work in which the multiplication rate per outbreak in bioreactors (6.5 outbreaks per
sown outbreak) was almost three times that obtained in bottles (2 outbreaks per sown outbreak).

Llanos (2015) in the Temporary Immersion Automated System (bioreactors) applied three minutes
every three hoursimmersion frequencies for six to eight monthsperiod, for Angel and Gonzales
(2013) in the multiplication phase, they determined that when using The Temporary Immersion
System with a five minutes immersion time, every two hours, generated the most Ananas comosus
Golden variety outbreaks. Unlike the present work where he underwent immersion periods of one
minute every eight hours.

Llanos (2015) incubated the bioreactors at a 25 - 30 © C temperature, with a photoperiod of 11 or
12 hours per day under fluorescent white light, that together withBAPselected medium
concentrations (2.1 mg L -1) - ANA (0.3 mgL-1) added to the medium of Murashige and Skoog
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(1962), as a higher multiplication rate resulted in a multiplication rate of 11; while Newton et al.,
supplemented Murashige and Skoog medium(1962) with BAP (1 mg L -1) - ANA (0.25 mgL-1), in
this work with constant light and a medium with the combination of BAP concentrations (2 mg L -
1) - ANA (2 mgL-1) and in a period of 1 month a multiplication rate of 6.5 was obtained (Fig. 3) it
is essential to highlight that the obtained propagative units (grandfathers) had in average 2 cm long,

with a longer incubation period would have continued to develop, the differences may be due in
addition to the incubation time to a higher ANA content in this work with respect to Llanos (2015).

For Sepea and Sagawa, cited by Garcia and Serrano (2005) the regulatorsaddition and their
concentrations are very important, they managed to obtain around 5000 plants from a single explant
with Murashige and skoog (MS) liquid medium added with water from coconut and transferred to
BAP to form axillary shoots capable of rooting.

The culture medium volume used in this case was 500 mL per 2 L container, in this regard Escalona
et al., Cited by Berthouly and Etienne (2005), showed similarly with pineapple that a volume of
medium of Optimal culture for sprout proliferation, estimated to be 200 ml per explant for that
species. In this case, larger volumes also led to a drop in the proliferation rate. At the end of the
culture, the volume consumed by bioreactor was measured, which on average was 100 mL, which
does not justify a greater volume of use for this design.

Culture temporary immersion systems is evident that immersion time is so important, since it
regulates thenutrients absorption and hyperhidricity expression (Angel and Gonzales, 2013). The
immersion times used for different jobs vary considerably; This is probably due to the widespecies
variety, processes and micropropagation systems of temporary immersion used. Long immersion
times (1 h every 6 h) prove to be effective for potato tubing, while short immersion times (1 min
every 12 h) stimulate the production of somatic embryos more in coffee and rubber (Berthouly and
Etienne, 2005).

The immersion frequency of this trial was every 8 hours (3 times per day) Studies conducted by
Gonzalez (2003) show that the effect of immersion frequency on the development of outbreaks can
be explained by nutrients availability and this at the same time explain the multiplication rate
obtained. Salisbury, cited by Gonzélez (2003), indicates that using a higher immersion frequency
may have effects such as a decrease in oxygen concentration. The osmotic shock suffered by the
explants during each immersion in the culture medium, possibly more frequently the tissues suffer a
level of stress that affects the response of the explant (Maya, cited by Gonzalez 2003).

Aeration is one of the most influential factors on in vitro propagation through temporary immersion
systems. In the first place, due to the entry of the air flow to the SIT containers, the mechanism of
each immersion cycle is activated, which will eventually keep the explants in contact with the liquid
culture medium. Ziv, cited by Albarracin (2012), notes that the bioreactors use with air lift shows an
increase in the meristematic proliferation buds and atissue cuts reduction, this being the desired
result when propagating seedlings through SIT. The authors consulted do not report flow rates of
pressurized air in the system, for this test a compressor flow of 116 L / min was used (Fig. 4) which,
when divided into each of the twelve connections for each bioreactor, is delivered 9,666 liters of air
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per minute at approximately 0.066 MPa of pressure since the losses in the pipe and fittings for being
very short are almost negligible.

Conclusions:

Pneumatic temporary immersion bioreactors system for Ananas comosus var. red trujillana.
Multiplication was design and built.Pneumatic temporary immersion bioreactor system automation
was designed and implemented by timer circuit means that controlled solenoid valves and air
compressor pneumatic mechanisms, determining immersion frequency which was programmed for
intervals of 1,2,3, 4,5,6,7,8 hours respectively and aeration duration of 0.20,30,40,50,60,70,70 and
80 seconds.The multiplication rate of Ananas comosus var. red trujillana in a pneumatic temporary
immersion bioreactor system was 6.5 seedlings for each yolk incubated
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ABSTRACT

Transgender people are individuals of any age or sex whose appearance, personal characteristics, or
behaviours differ from stereotypes about how men and women are ‘supposed’ to be. Transgender
people have existed in every culture, race, and class since the story of human life has been
recorded. The contemporary term ‘transgender’ arose in the mid-1990s from the grassroots
community of gender-different people. In contemporary usage, transgender has become an
‘umbrella’ term that is used to describe a wide range of identities and experiences, including but not
limited to transsexual people; male and female cross-dressers (sometimes referred to as
‘transvestites,” ‘drag queens’ or ‘drag kings’); inter-sexed individuals; and men and women,
regardless of sexual orientation, whose appearance or characteristics are perceived to be gender
atypical. In its broadest sense, transgender encompasses anyone whose identity or behaviour falls
outside of stereotypical gender norms. That includes people who do not self-identify as transgender,
but who are perceived as such by others and thus are subject to the same social oppressions and
physical violence as those who actually identify with any of these categories. Other current
synonyms for transgender include ‘gender variant,” ‘gender different,” and ‘gender non-

conforming.’

In India there are a host of socio — cultural groups of transgender people like hijras/kinnars, and
other transgender identities like — shiv-shaktis, jogtas, jogappas, Aradhis, Sakhi, etc. However,
these socio-cultural groups are not the only transgender people, but there may be those who do not
belong to any of the groups but are transgender persons individually.

We all are well aware about transgender which means a people have a gender identity or gender
expression that differs from their sex assigned at birth. As we all know that the government passed
so many acts and bills related to or protecting the rights of a transgender. The main focus is to write
this paper is to know whether they are actually getting a equal rights in the society or it’s just for a
sake of name. There are number of rights like Constitutional right. The Constitution provides for the
fundamental right to equality, and tolerates no discrimination on the grounds of sex, caste, creed or
religion. The Constitution also guarantees political rights and other benefits to every citizen. But the
third community (transgender) continues to be ostracized. The Constitution affirms equality in all
spheres but the moot question is whether it is being applied. As per the Constitution most of the
protections under the Fundamental Rights Chapter are available to all persons with some rights
being restricted to only citizens. Beyond this categorization the Constitution makes no further

distinction among rights holders
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There are some rights which I will be discussing in this paper and also researching about the
condition and situations of the transgender in the society.
What all problems they are still facing?
What hard works they are doing to maintain their existence?

What all sacrifices they are still doing? As we all know that each and every life is important, each
and every person is important so for that we need to know whether that equality is still there and not
only for us but for each and every citizen of India.

Keywords: Transgender, transsexual, discrimination, transvestites, stereotypical, ostracized.
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Running title: Anti-hyperglycemic and Anti-hyperlipidemic activity of methanol & acetone
extracts of Brassica ropa L.

ABSTRACT

Plants have become a great importance as the sources of medicines because of their low toxicity &
cost-effectiveness. This study was designed to investigate anti-hyperglycemic & anti-
hyperlipidemic effect of methanol and acetone extracts of Brassica rapa L. leaves in diabetic and
hperlipidemic mice. Single intraperitoneal injection of alloxan was administered for diabetes
induction and cholesterol diet was given for 15 days to induce hyperlipidemia. Nine groups
comprising five mice each were used. Group A was control for both diabetes and hyperlipidemia.
Group B served as diabetic control. Group C, D, and E received sitagliptin (40mg/kg orally),
methanol extract (200mg/kg orally) and acetone extract (200mg/kg orally) respectively for 28 days.
Group F served as hyperlipidemic control. Group G, H and I received atorvastatin (20mg/kg orally),
methanol extract (200mg/kg orally) and acetone extract (200mg/kg orally) respectively for 35 days.
Fasting blood glucose levels were measured at 1%, 14™ and 28™ day by using glucometer. Blood
cholesterol levels were measured at 1%, 5™, 10" and 15" day by using cholesterol meter. One-way
ANOVA with turkey-kramer multiple comparison test was used. All treated groups in a dose
dependent manner exhibited significant decline in blood glucose & cholesterol levels (p<0.05,
p<0.001) when compared with diabetic & hyperlipidemic control group. Methanol extract of
Brassica rapa L. leaves in a dose dependent manner exhibited more significant decline in blood
glucose levels (p<0.05, p<0.001) and cholesterol levels (p<0.05, p<0.001) as compared to acetone
extract.

Key words: Brassica rapa L. leaf extracts; Hyperglycemia; Hyperlipidemia; Fasting blood sugar;
Blood cholesterol levels
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Abstract

The district Kathua of Jammu and Kashmir is geographically situated in the north-western
Himalayan region of India. It is mostly a mountainous region inhabited by dogras as well as other
communities like gujjars, bakerwals and gaddi. The nomadic tribe gujjar is primarily engaged in
cattle rearing and it is a one of the predominant nomadic tribes in Jammu and Kashmir. Since they
are a nomadic tribe and their habitations in the mountains are far off the health care centres they are
chiefly dependent on their own treasure of traditional knowledge of healing herbs inorder to get rid
of health related disorders. The exploratory research work has been carried out through field study
in consultation with elderly nomadic men and women. It has resulted in the documentation of 62
medicinal plants belonging to 22 families. The main objective of the study is to explore the valuable
traditional knowledge of herbal plants known to the nomadic tribe after comprehensive surveys in
the difficult terrain. Plant species like Ajuga integrifolia Buch. Ham. are considered indispensable
in curing chronic and serious skin ailments. Species of medicinal importance like Acorus calamus
and Pistacia chinensis are also subjected to marketing by the tribal men to boost their economic
well being.

Keywords: nomadic tribe, healing herbs, marketing.
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ABSTRACT

In agriculture, decision-making processes often require reliable crop response models. Agricultural
management specialists need simple and accurate estimation techniques to predict crop yields for
the planning purposes. Over the last few decades, regression models have mostly been used for
prediction purposes in divergent domains. As crop yield is influenced by a large number of
interrelated factors, it is often difficult to describe their relationships by the conventional
approaches. In addition, due to its various stringent assumptions, regression models often fail to
provide reliable and precise estimates in complex real world situations. Hence, neural networks
(NNs) have become a very important tool for a wide variety of applications including crop yield
prediction. It has been well-recognized in the literature that regression and neural network methods
are competing model-building methods. With this backdrop, a multi-layer perceptron (MLP) based
neural network model has been developed and comparatively assessed with the conventional
regression approach for predicting the yield of sweet pepper in West Bengal. First of all, principal
component analysis has been performed using various relevant yield attributing characters in order
to create fewer linearly independent factors. Selected five principal components, which
cumulatively have accounted for approximately 90 percent variations present in the input data, have
further been utilised as explanatory variables for both neural network and linear regression models.
Out of 36 available data points, 6 are kept for testing and validation purposes while utilising the rest
for training. Outcomes emanated from the study clearly shows the superiority of the MLP-ANN
model over the PCR model for predicting yield in sweet pepper in terms of R?, root mean square
error (RMSE) and mean absolute percentage error (MAPE) value. These neural network based
models are specifically useful, when the relation between crop yield and its attributing characters is

complex and non-linear.

Keywords: Multi-layer perceptron, multiple linear regression, neural network, principal component
analysis, sweet pepper, yield prediction.
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Abstract

Artificial Inelegance can play a great role in alternative dispute resolution system and can
supersede the traditional format of arbitration. In the 21st century we already experience the
popularity and usage of Al for entertainment , driving , war etc and also partially in justice deliver
mechanism. Arbitration process involving human intervention requires great amount of time,
money and expertise of arbitrators because of which various stakeholders are looking forward to
explore how new AI devices and technologies can be deployed to increase the efficiency and
quality of the arbitration process. The Al based arbitration process will also be very useful during
international arbitration which otherwise will require travel of parties from one country to other also
Al based arbitration process is very useful for situations like covid 19 in which traditional model of
arbitration is not possible. In this article the authors will argue that Al powered arbitrations is
technically possible and can be permitted by law in future for giving arbitral awards but it requires
some form of human intervention to remove any kind of biasness which may have been created
because of black box syndrome of Al device . This article will further discuss the legal framework
given under "New York Convention " and how much useful it will be to control use of Al in
arbitration process. In this paper authors will also discuss examples of use of Al in judicial process
including arbitration process around the globe. In the view of the author, Al will no doubt
fundamentally affect the legal profession, including judicial decision making, but its implications

need to be considered carefully.

Keywords: Adr and Al, artificial intelligence, Al and law
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Abstract

Biotechnology Patenting is a patent provided on invention in the field of biology that by law allows
the patent holder to exclude other from making, using, selling or importing the protected invention
for a limited time period. In this research paper the researcher would like to discuss the Indian and
American perspective regarding biotechnology patenting. This article deals with patent related area
in field of biotechnology, and the various issues to be dealt in biotechnology patenting. Though
patenting deals in many different areas but this paper’s soul idea focuses on biotechnology
patenting, in India. With the modernization comes great effort that needs to be put up to secure
every new innovation in the field of biology and related fields.

Biotechnology patenting provides the relief to the inventers to secure their right and helps them in
coming up with more new and innovative ideas. In this paper the researcher will explain the history
of biotechnology patenting and its current status in India. Even a new medicine takes around a
decade after lots of testing and hard work of people working in that area. Likewise, new and
improved machine which helps medical practitioner make their work easy needs to be dealt with
proper rules and regulation. In a new research conducted recently it was said that in a decade India’s
biotechnological patenting will leave a landmark for other country as well as, currently India ranks
on third position in Biotechnological Industry and twelfth rank among the world wide nation
country.

Keywords: Biotechnology Patenting, Patenting, IPR, Biotechnological Equipments.
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Abstract

Recently, perpetrators have begun using scientific & technological advancements to their advantage
in commission of crimes. As a result, possession of modern tools & softwares by the investigating
agencies has become imperative. Forensic science has now enabled the investigating officers
through the introduction of DNA technology in the legal system. Applicable in both civil &
criminal cases, it is majorly through evolution & development of forensic science that law
enforcement agencies have been able to bring several “unsolvable crimes’ to a conclusion. A part
of the same, DNA Applications have and are assisting the court to determine questions relating to
the scene of crime, modus operandi, time of commission, persons involved & so on. This paper
explores the role of DNA Analysis on the administration of criminal justice. There are three major
areas focuses of the present study: DNA test as an effective & powerful tool for identification
purposes in determining criminal culpability, its evidentiary value as well as the admissibility of
such evidence. This paper is an analytical investigation wherein the meaning & general principles
of DNA Technology, its utility & benefit has been discussed. The complex relationship of law &

science has been examined in reference to the concept of forensic science.

Keywords: DNA Technology, Criminal Justice, Self-Incrimination, Privacy
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Abstract

Green chemistry is the design of chemical products and processes that reduce or eliminate the use or
generation of hazardous substances. Green chemistry applies across the life cycle of a chemical
product, including its design, manufacture, use, and ultimate disposal. Green chemistry is also
known as sustainable chemistry.

Green chemistry:
e Prevents pollution at the molecular level
o Is a philosophy that applies to all areas of chemistry, not a single discipline of chemistry
e Applies innovative scientific solutions to real-world environmental problems

o Results in source reduction because it prevents the generation of pollution

e Reduces the negative impacts of chemical products and processes on human health and the

environment
o Lessens and sometimes eliminates hazard from existing products and processes
e Designs chemical products and processes to reduce their intrinsic hazards

The microwave radiation is situated in between IR and radio frequency. Microwave-assisted
organic synthesis is a method of accelerating drug discovery and development. Green chemistry is
the design of processes that reduce or eliminate the use and production of chemical products and
hazardous substances. One of the principles of Green chemistry is the use of microwave radiation.
The microwave-assisted organic response has been shown to be environmentally friendly with high
levels of controversy. In recent decades, a large number of reports related to synthesis of N, O and S
containing heterocyclic compound have appeared owing to a wide variety of their biological
activity. In recent years, numerous reports concerning the synthesis of Heterocycles under solvent-

free, reactants immobilized on solid support, microwave irradiation condition have appeared.

Keywords: Traditional synthesis, Eco-friendly synthesis, Microwave irradiation, Solvent-free,
Green Chemistry.
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Abstract

Pharmaceutical Industry does take very good care to avoid cross contaminations as part of Good
Manufacturing Practices (GMP). But now keeping in mind seriousness of virus spread, the
Pharmaceutical Industry has to take precautions to avoid transmission & spread during travel in
buses, entry & exit procedures, change rooms, avoid hand touch to doors, handles etc. at office
work places & throughout the manufacturing operations at site This article looks at various stages
the Pharmaceutical Manufacturing Operation sites has to take care depending types of products &
human involvement in such operations As per WHO, key major steps to protect against the
infection are: * Social distancing ¢ Use of Masks/Face- Shields * Frequent Washing of Hands with
soap & water or Sanitisation with proper sanitizers containing min. 70% Alcohol. ¢ Non-essential
staff do work from home.

Essential staff are the ones who are required to work in person at Pharmaceutical manufacturing site
The Pharmaceutical Industry is moving forward very confidently by amending concerned standard
operating procedure to meet covid impact. This article describes “New Normal — impacts” of
Covid-19 & basic requirements like Personal hygiene, Entry/Exit procedures to Protect the
Workplace & Safety of the Workforce.

Keywords: Pharmaceutical Industry, Covid-19, Impact.
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Abstarct

Electrical power transmission systems suffer from unexpected failures due to various random
causes. Un-predicted faults that occur in power systems are required to prevent from propagation to
other area in the protective system. The functions of the protective systems are to detect, then
classify and finally determine the location of the faulty. This paper presents some techniques that
helps to find, determine and diagnosing faults in transmission line. Artificial neural networks,
impedance measurement based methods, fuzzy expert method, wavelet transform and so on have
been used to achieve fault identification and classification.This paper will review the type of fault
that possibly occurs in an electric power system, the type of fault detection and location technique
that are available together with the protection device that can be utilized in the power system to

protect the equipment from electric fault.

Keywords: Artificial neural networks, Fault identification and classifiction, Fuzzy expert method,

Impedance measurement based methods, Transmission systems, Protection device
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Abstract

Study carried out seeks to explore the heterogeneity of ethnomedicinal plants available in the
Daksum area of Anantnag district in the beautiful Kashmir valley. Man has used plants to alleviate
suffering and disease since times immemorial. Medicinal properties of various plant species mostly
herbs have made an outstanding contribution in the origin and evolution of many herbal therapies.
Scarcity of written documents and rapid cultural change lead the traditional information transmitted
orally from generation to generation resulting in the disappearing of important knowledge with the
passage of time. In the last two quarters however medicinal plants have regained wide recognition
due to an escalating faith in the herbal medicine in view of its lesser side effects compared to
allopathic medicine and meeting the medicinal demand of ever growing human population. Ethno
medicinal consumption is safe and is a low cost therapy for curing various ailments. Physical
surveys of the study site after regular intervals during the period of inflorescence of most plants
(March-August) were conducted to pen down the available medicinal plant diversity. Investigations
carried out lead to the collection of 41 plant species belonging to 29 different families including
some having great economical value as well. Study will generate the conscious among the local
researchers and students to inquire more about their rich natural surroundings and will also develop
a sense of responsibility to protect it which will only add to its aesthetic value constantly.

Keywords: Medicinal plants,Traditional uses, Diversity, Daksum, Anantnag.
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Abstract

Technology along with environmental education can facilitate the transition to a renewable
economy. The goal of sustainability is built on public participation that values the people and
generates the policies needed to prevent environmental damages and fund the basic science to
transform the technological base of our economy. The establishment of cooperation as a basis for
managing global issues and planetary commons can outlaw misuse of technologies. The
environment can be protected from changed human values and advanced technologies to understand
the impact of human actions on natural systems. The air, water and land human require to stay
healthy cannot be degraded beyond restoration. People would perceive the damage they were doing
to the environment, slow down their consumption, reduce the rate of population growth and save
the world. The promotion of sustainability literacy through education at all levels can be done
quickly with the help of web-based technologies. If policy makers do its part, the consumers will
also do their parts and switch their consumption to less destructive products and services.

Keywords: Technological development, youth participation, environmental protection,
sustainability.
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Abstract

Emergence of technology has brought along with it various complex aspects of legal issues which
needs special attention to bring about certainty in the area. E-commerce being one such area eloped
with Artificial Intelligence, 3D Printing, 3D Scanning and transfer of digital content raises the
debate of categorization of these products as goods or services. Categorization and classification of
digital goods and services being the most important issues in this research work, without which no
other issue can be dealt with, the researcher has prominently focused on the said issues first.
Another subsequent issue which will hinders the implementation of such a law, if brought to life, is
the technical and infrastructural difficulty in its enforceability as to how such a law can be
practically used with the current knowledge and systems of available technology. At the
International level this area of work is under the purview of The Working Committee established by
WTO in its 2" Ministerial Conference, Geneva, 1998. The Working Committee along with its 4
subsidiary councils i.e. GATT council, GATS Council, TRIPS Council and CTD have been
working in their own respective field in relation to various issues of E-commerce. Since its
inception till date it has failed to provide much clarification as to the applicability of International
Trade Law Principles and commitments over this emerging arena. Further a temporary moratorium
has been followed without giving any justification and binding obligation for the same. Thus this
study will focus on existing principles and commitments under the International Trade law regime
and how far will these be equally applicable to Electronic transactions and transmissions. The study
will be limited to International Trade Law principles and commitments mainly under WTO,
although UNCITRAL Laws and Information Technology Agreements have also been referred to
substantiate the arguments.

Keyword: Artificial Intelligence, 3D Printing, Digital Trade, International Trade Principles.
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Abstract

The novel Coronavirius (COVID-19) has changed the life style of everyone and creates a pandemic
position. This pandemic situation create high level health risk due to social distancing it’s gave an
opportunity to offenders to commits new type of cyber crimes with the help of technology. Advance
technological development becomes very helpful to commits crime. During this period work from
home through online mode provided a proper space them to commits cyber crimes in very simple
and easy manner. We are sharing our information like name, date of birth, email address, bank
account details in daily life for multipurpose objectives. All type of offices, institutions and
orgnisations have developed work from home tendency during lockdown. Everyone is using
laptops, computers, android phones, these instruments becomes data sharing platform. Reports of
NCB & WHO shows that COVID-19 increased cyber crimes rate became very high in India. Virus
attacks like Spyware, Malware, Ransom during COVID19, phishing attacks like banking frauds,
EMI moratorium frauds and fake news or rumors are some examples. This paper is an attempt to
describe legal provisions regarding the prevention and control about different types of cyber crimes

during lock down period.

Keywords: COVID-19, Pandemic, Cyber Crime, Offender, NCB, WHO etc
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Abstract

Social media is a phenomenon that has renovated the interaction and communication of individuals
throughout the world. Especially, social networking websites are very popular and have become
daily practice in a lot of people’s lives. These sites have made significant impact on the individual’s
life. Social media are often used as a source of information and spread of knowledge changing
people’s views and opinions. Therefore, in developed countries, social media are gaining popularity
and are increasingly used in regular operations of many companies, including start-ups, small,
medium-sized, and large organizations. Data protection laws date back to the 1970s, reveal
concerns about the emergence of computer and communication technologies, with their ability to
process remotely large volumes of data. Protecting data and privacy rights online is a significant
and increasingly urgent challenge for policymakers. Control over the information generated by
online activities, and the access to it, is of concern to policymakers and legislators tasked with
protecting their citizens from interference and harm. The present study deals with the enacted laws
and principles which are dealt with privacy concerns which are being violated in this digital era
through the medium of social media. The purpose of the paper is to explore the impact of privacy
breach through social media as well as to recommend the solutions to mitigate this problem. Within
this research, the qualitative method is used in order to identify the legal principles dealing with the
breach of privacy through social media tool.

Keywords: social media, social network, digital, privacy, legal.
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Abstract

Global temperatures are on track to increase by at least 3 degrees Celsius towards the end of the
century, twice the limit to avoid severe economic, social and environmental consequences. The last
five years (2015-19) were the warmest on record. The year 2020 is an important milestone to
enhance global response to climate change. The dual-threat of Covid-19 and climate change has not
only exposed numerous vulnerabilities within our systems, especially in emergency response,
governance, early warning, disease forecast, and public health care, but has also illustrated the need
for collective action and a paradigm shift in our approach to manage multiple crises. Science is
unequivocal on both - pandemics and climate change. It portrays both as global emergencies that
are expected to change the world for present and future generations. The sensitivity of human health
to aspects of weather and climate is well documented, though it is difficult to anticipate what
measures can be taken in the future to mitigate risks of adverse health outcomes because of the
uncertainly associated with climate change. The lockdown has brought perceptible reduction in air
pollution, with average air quality index of particulate matter being less than 10 to 15 microgram
per cubic metre in the states. The need for policies informed by science is of utmost urgency today.
With the pandemic pushing key moments surrounding climate change to at least 2021, it is time that
we stop ignoring science, forge political will and combine forces to work towards avoiding a
climate catastrophe while adjusting to the new normal.

Keywords: Climate Change, COVID — 19, Pandemic, New normal, Healthl.
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Ozet

Cimlenme, tohumda bulunan embriyonun uygun sartlar bulunca geliserek ana bitkiye benzer bitkiyi
olusturmasi siirecidir. Bitkilerde, bu ¢imlenme ve boy uzamalarinin goriilmesi icin; g¢evresel
faktorlerin uygun seviyede olmasi gereklidir. Bu calismanin amaci, ¢imlenme hizini etkileyen
cevresel faktorlerden tek ve cift ¢enekli bitkiler igin {istel ve lojistik modeller ¢ikarmak ve
modellerden yola ¢ikarak en uygun c¢imlenme kosullari ve bitki boy uzamalarn ile ilgili
yorumlamalar yapmaktir. Cevresel faktorler, suyun pHi (asidik, bazik ve ¢esme uyu), ortamin
sicakligi(-5°, 0°, 25°, 30°, 45° ve 50°), 151k siddeti (aydinlik, orta aydinlik ve karanlik), nem ve
oksijen seviyesi (oksijenli, oksijensiz ve tiitiin dumani) olarak se¢ilmistir. Veriler Nova5000 cihazi,
Niikleon marka nbb-255 model Bitki biiyiitme dolab1 ve Arduino gaz sensorii MQ-2’yi kullanarak
toplanmistir. Cevresel faktorlerle ilgili 12 farkli ortam olusturulmustur. Bu ortamlarda tek
cenekli(misir bitkisi) ve ¢ift ¢enekli (fasulye bitkisi)tohumlar dikilmis ve 20 giinliik siiregte
gozlemlenerek veri kayitlar1 alinmistir. Toplanan verilerin tek genekli ve ¢ift ¢enekli bitkiler igin
boy uzamalar iistel ve lojistik modeller ile modellenmistir. Modeller ile elde edilen tahmini boy
uzamalart ile gercek boy uzamalar1 karsilastirilmig ve hangi modelin hangi biiylimeyi daha iyi
temsil ettigi belirlenmistir. Sonu¢ olarak ¢imlenmenin hizimi etkileyen cevresel faktorlerde, ele
alian bitkilerin 25°-30° sicaklikta, az ¢esme suyu verilen, oksijenli ve orta aydinlik ya da aydinlik
ortamlarda ¢imlenmenin daha iyi oldugu gézlenmistir. Bu sonuglarin yani sira tek ve ¢ift ¢cenekli
bitkiler, oksijensiz birakilan ortamda, diisiik ve yiiksek sicaklik ortamlarinda ((-5)°-0°/45°-50°)
¢imlenme gostermemistir. Asidik su ile sulandiginda, karanlik ortamda birakildiginda ve tiitiin
dumanina maruz kaldiginda yalnizca misir bitkisinde ¢imlenme ve boy uzamasi goriilmiistiir. Bazik
su ile sulandiginda da bitkilerde ¢imlenme ve boy uzamasit goriilmiistiir fakat ¢esme suyu

kullanilarak az su ile sulanan ortama goére daha az verim alindig1 gézlemlenmistir.
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Anahtar kelimeler: Cimlenme, Matematiksel Modelleme, Ustel Modelleme, Lojistik Modelleme.
Abstract

Germination happens when the embryo in the seed develops in suitable conditions, grow and
become like the main plant. In the germination and growth process of a plant, environmental factors
are vital and must be at the suitable level. The aim of this study is to test exponential and logistic
models of environmental factors affecting the germination for monocotyledons and dicotyledons
and to interpret the optimal conditions for germination and the length growth of the plant based on
the models. In this study, effects of environmental factors including water pH (acidic, basic and less
water), temperature (-5°,0°, 25°, 30°, 45° and 50°), oxygen level (oxygenated, non-oxygenated and
tobacco smokes), light intensity (bright, medium bright and dark) and humidity were studied on the
germination and growth of the plants. Data were collected using the Nova5000 device, Nucleon
brand nbb-255 model Plant growth cabinet and Arduino gas sensor using MQ-2. A total of twelve
condition were created. In these environments monocotyledons (corn) and dicotyledons (bean) were
observed for a 20-day observation period and their length growth were recorded. The exponential
and logistic models for the length growth of monocotyledons and dicotyledons plants were
constructed and compared whether which one predicted the real plant length better. It was found
that the optimum condition for a growth of a plant wasat 25 ° -30 ° temperature, less tap
water, oxygen- rich  and medium-light or bright environments. Besides these results;
monocotyledons and dicotyledons weren’t observed to germinate in high and low temperature (-5)°-
0°/45°-50°) atmosphere without oxygen. When watered with acidic water, left in dark environment
and exposed to tobacco smoke only cereal grass was observed to germinating. When watered with
alkaline water, plants were observed to germinating, but that germinating was less efficient when
compared to the plants that were given less and tap water.

This study was financially supported bythe Scientific and Technological Research Council of
Turkey under TUBITAK 2209-A 2019/1 University Students Research Projects, numbered
1919B011901322, titled “Factors Affecting Germination andEffects of Photosynthesis Speed on the

Color of the Shadowing on the Greenhouse™.

Keywords: Germination, Mathematical Modeling, Exponential Modeling, Logistic Modeling.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 48



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
ASSESSING SEXUAL FUNCTION OF WOMEN WITH AFTER 12 MONTHS OF IUD
USAGE

Emmanuel LAMPTEY

Institute of Life and Earth Sciences (Including Health and Agriculture), Pan African
University, University of Ibadan, Nigeria.

ORCID ID: htpps//orcid.org/0000-0002-7822-7593

Abstract

The IUD is a well-accepted method of contraception most women are currently using because of its
effectiveness, long-term use, affordability and users need no strict routine instructions. However,
many women in the absence of any pre-existing conditions that may impair sexual functions
discontinue the method due to poor sexual satisfaction. This paper aimed to assess and measure the
effects of IUDs on sexual function in women screened properly with no underlying condition over a
period of 12 months. The study enrolled 260 women at six family planning centers in Accra at
baseline and at 12 months using a longitudinal/observation study design without interfering.
Measurements at these two timelines were done using the Female Sexual Function Index. The
prevalence of female sexual dysfunction among participants after 12 months was 47.7 %(124). In
the analysis of Mean scores, FSFI at baseline and at 12 months was 31.31 and 24.76 respectively
(p<0.05). Significantly reduced scores (p=0.001), for all the six domains (desire, arousal,
lubrication, orgasm, satisfaction and pain) of sexual function were noted. Desire and pain were the
most affected areas of sexual function with very low scores. Without any underlying and related
triggers of sexual health, the study discovered that [UDs have the potentials to cause female sexual
dysfunction in almost half of its users.

Keywords: Assessing, Sexual Function, 12 months, [UD Usage
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OZET

Florokinolon grubu antibiyotikler veteriner tedavide oldukgca fazla recete edilirler. Florolokinolonlar
mikroorganizmalarda DNA jiraz ve topoizomeraz IV enzim etkinligini engelleyerek bakterisit etki
gosterirler. Ozellikle gram(-) bakteriler, Mycoplasma spp ve Staphylococcus tiirlerine oldukca
etkilidirler. Enrofloksasin, danofloksasin, marbofloksasin ve pradofloksasin veteriner sahada
kullanilan florokinolon grubu antibiyotiklerdir. Pradofloksasin tgilincii nesil florokinolon grubu
antibiyotiktir ve anaerob etkenlere de oldukga etkili antibiyotiklerdir. Pradofloksasinin kullanimi
kedi ve kopeklerde onaylanmistir. Bu derlemede pradofloksasinin kedi ve kopeklerde klinik
kullanim1 hakkinda bilgi verilmeye ¢alisilmstir.

Anahtar kelimeler: Pradofloksasin, Kedi, Kopek
ABSTRACT

Fluoroquinolone group antibiotics are widely prescribed in veterinary medicine. Fluoroquinolones
show bactericidal effect by inhibiting DNA gyrase and topoisomerase IV enzyme activity in the
microorganisms. They are particularly effective against gram(-) bacteria, Mycoplasma spp and
Staphylococcus species. Enrofloxacin, danofloxacin, marbofloxacin and pradofloxacin are
fluoroquinolone group antibiotics used in the veterinary medicine. Pradofloxacin is a third-
generation fluoroquinolone group antibiotic and highly effective antibiotics against anaerobic
agents. The use of pradofloxacin is approved in cats and dogs. In this review, we could to provide
information about the clinical use of pradofloxacin in cats and dogs.

Keywords: Pradofloxacin, cat, dog

1.GIRIS

Florokinolonlar veteriner sahada en fazla regete edilen antibiyotikler arasinda yer almaktadir.
Tarkiye’de enrofloksasin, danofloksasin, sarafloksasin, flumekuin, marbofloksasin ve
pradofloksasin kullanim i¢in ruhsatlandirilmistir. Ozellikle gram(-) bakteriler, Staphylococcus spp
ve Mycoplasma spp tlrl bakterilere etkilidir. Enrofloksasin ve danofloksasinin anaerob bakterilere
etkinligi yok denilecek kadar azken, marbofloksasin ve pradofloksasinin anaerob bakterilere
etkinligi oldukga iyidir. Etkili oldugu mikroorganizmalarda DNA jiraz ve topoizomeraz IV enzim
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etkinligini engelleyerek bakterisit etki gosterirler. Hedef tiirlerde solunum sistemi enfeksiyonlari,
sindirim sistemi enfeksiyonlar1 ve mikoplazmal enfeksiyonlarda kullanilirken, anaerob bakterilere

etkili olanlar (marbofloksasin, pradofloksasin) diistiniildigiinde irinli-apseli enfeksiyonlarda da
kullanim alan1 bulurlar (Yazar 2018, EMA 2020, Yazar 2020).

Pradofloksasin sadece veteriner saha igin kedi ve kopeklerde aerobik ve anaerobik enfeksiyonlarin
(Staphylococcus spp, Escherichia coli, Pasteurella multocida, Streptococcus canis, Proteus spp,
Fusobacterium spp, Porphyromonas gingivalis, Prevotella spp, Mycoplasma spp) tedavisi igin
gelistirilmis ti¢iincii kusak florokinolon grubu bir antibiyotiktir (Silley ve ark 2012). Hedef tirlerde
3-5 mg/kg (PO, SID) dozlarinda kullanimi1 6nerilse de (Yazar 2020), iiretici firma surup formunun
kedilerde 7.5 mg/kg (PO, SID) dozunda kullanilabilecegini bildirilmistir (Bayer 2020). ilag Avrupa
Birliginde 2011 yilinda, ABD’de 2013 yilinda kullanima girmistir (Sykes ve Blondeau 2014). Kedi
ve kopeklerden izole edilen patojenlerin florokinolonlara kargt minimun inhibitdér konsantrasyon
(MIK) degerleri incelendiginde, pradofloksasinin oldukga etkili oldugu belirlenmistir (Schink ve
ark 2013). Molekiiler yapisi sayesinde diisiik konsantrasyonlarda antibakteriyel etkinlik gosterirken,
direng gelisimini zorlastirdigi ifade edilmistir (Olin ve Bartges 2015). Kedilerde pradofloksasinin
retinal toksisitesi iizerine yapilan arastirmada, tedavi dozunun 6 ile 10 kat1 diizeyinde
kullanildiginda giivenli oldugu belirlenmistir (Messias ve ark 2008). Sonucta kedilerde
florokinolonlarin neden oldugu retinal toksisiteye pradofloksasinin neden olmadig: ifade edilmistir.
Ancak gegici kemik iligi baskilanmasi, ishal, kusma, hipersalivasyon, norolojik belirtiler (Sykes ve
Blondeau 2014), trombositopeni ve nétropeniye (Olin ve Bartges 2015) neden olabilmektedir.
Artropatinin ise genellikle kopek yavrularinda gozlendigi belirtilmistir. Giivenlik olarak alti-oniki
haftadan kiiclik, epileptik, gebe ve laktasyonda olan kedilerde pradofloksasin kullanilmamasi
gerektigi ifade edilmistir (Sykes ve Blondeau 2014). Florokinolonlarin bilinen bu yan etkileri
disinda kardiyotoksik etkileri de bulunmaktadir. Florokinolonlarin spesifik kalp hasar1 belirteci olan
bazi enzimlerinde yilikselmelere (Coskun ve ark 2018, Coskun ve ark 2019) ve EKG’de degisimlere
neden olabilecegi ifade edilmistir (Cepiel ve ark 2017).

2. KEDILERDE KULLANIMI

Pradofloksasin oncelikli olarak kedilerde kullanilmaya baslanmistir. Enfekte yaralar, apseler,
anaerob enfeksiyonlar, aspirasyon pndmoni, septik peritonitis, karaciger-safra enfeksiyonlari,
piyotoraks, Uriner sistem enfeksiyonu, tst solunum yolu enfeksiyonu ve hemotropik mycoplasmosis
vakalarinda kullanilabilecegi ifade edilmistir. Florokinolonlarin kedilerde neden oldugu akut retinal
dejenerasyon ve gorme kaybinin pradofloksasinde gozlenmedigi bildirilmesine ragmen, potansiyel
olarak florokinolonlarin retinal toksik etkilerinin oldugunun unutulmamasi gerektigi ifade edilmistir
(Whitehouse ve Viviano 2015).

Ust solunum yolu enfeksiyonlar1 dzellikle barinaklarda tutulan kedilerde gézlenmektedir. Viriisler,
Bordetella bronchiseptica ve Chlamydophila felis 6nemli ana etkenleri arasindadir. Son yillarda
Mycoplasma tiirlerinin de etkenler arasinda bulundugu belirlenmistir. Etken ayn1 zamanda saglikli
kedilerde st solunum yolunun normal florasinda da tanimlanmaktadir. Saglikli kedilerde alt
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solunum yollarinda ise Mycoplasma spp izole edilmemistir. Solunum sistemi enfeksiyonlarinin
tedavisinde kullanilan bir diger florokinolon olan enrofloksasinin, kedilerde okiiler toksisiteye
neden oldugu diistiniilerek kullanimi Onerilmemektedir. Ancak pradofloksasinin goz acisindan
giivenli olabilecegi ifade edilmistir (Lee-Fowler 2014). Ust solunum yolu enfekte kedilerde yapilan
aragtirmada etkenler olarak sirasi ile feline herpesvirus-1, Mycoplasma spp, Bordetella spp,
Staphylococcus spp ve Streptococcus spp oldugu ifade edilmistir. Tedavide koamoksilav ve
pradofloksasin karsilastirildiginda, pradofloksasinin etkili ve giivenli tedavi sagladigi ifade
edilmistir (Spindel ve ark 2008). Yapilan bir diger arastirmada ise doksisikline yakin etkinlige sahip
oldugu ve doksisiklinin kullanilmayacagi karaciger hastaligi gibi durumlarda pradofloksasinin
kullaniminin diistintilebilecegi ifade edilmistir (Hartmann ve ark 2008). Kedilerde akut tst solunum
yolu enfeksiyonlarinin tedavisinde pradofloksasin kullanimi 6nerilse de (Sykes ve Blondeau 2014),
etki spektrumu agis1 diisiiniildiigiinde st ve alt solunum yolu enfeksiyonlarinda yetersiz
kalabilecegi bilinmelidir (Yazar 2020). Bu nedenle kedilerde orta dereceli alt solunum yolu
enfeksiyonlarinin tedavisinde pradofloksasin kullanimi 6nerilirken, ciddi vakalarda ise piperasilin +
tazobaktam, meropenem veya imipenem oOnerilmektedir (Dear 2020). Genel olarak ciddi Ust
solunum yolu veya alt solunum yolu enfeksiyonlarinda, koamoksilav ile birlikte kombine
kullaniminda bir¢ok patojene (Streptococcus spp, Staphylococcus spp, Pasteurella spp, Mycoplasma
spp, anaeroblar, vs) karsi etkinlik saglanmis olur (Yazar 2020).

Kedilerde iiriner sistem enfeksiyonlarinin kismen az gozlendigi ve etken olarak en fazla E. coli ve
Enterococcus spp izole edildigi bildirilmistir. Tedavide pradofloksasin kullanilabilecegi ve retinal
toksisiteye neden olmadigi ifade edilmistir (Litster ve ark 2011). Koamoksilav, doksisiklin ve
pradofloksasin kullanilan alt iiriner sistem enfeksiyonlu kedilerde, pradofloksasinin oldukca etkili
oldugu ifade edilmistir (Litster ve ark 2007). Generalize iiriner sistem enfeksiyonlarinin tedavisinde
4 haftaya kadar antibiyotik kullanilabilecegi bildirilmistir (Jessen ve ark 2015).

Kedilerde Pasteurella multocida, Streptococcus spp, Staphylococcus spp kaynakli yarali-apseli deri
enfeksiyonlarinda bir hafta kullanilabilecegi bildirilmistir (Sykes ve Blondeau 2014).

Kedilerde gozlenen bakteriyel (Pasteurella spp, koliform bakteriler) artritlerde ilk diistiniilecek
antibiyotik koamoksilav olmakla birlikte, Mycoplasma spp ve anaerob bakteriler diisiiniildiigiinde
pradofloksasinin kullanilabilecegi ifade edilmistir (Lemetayer ve Taylor 2014). Kedilerde gbzlenen
Mycobacterium spp kaynakli eklem enfeksiyonunda kombine antibiyotikler arasina
pradofloksasinin de ilave edildigi bildirilmistir (Lalor ve ark 2017).

Kedilerde piyotoraksin prognozu oldukca kotiidiir. Tedavide obligat anaeroblara da etkili
pradofloksasin kullanilabilecegi ifade edilmistir. Pradofloksasinin anaerob etkenler olan Clostridia
spp, Bacteroides spp, Fusobacterium spp, Prevotella spp, Porphyromonas spp, Sporomusa spp ve
Propionibacterium spp etkili oldugu ve tedavinin 4-6 hafta siirdiiriilmesi gerektigi ifade edilmistir
(Barrs ve Beatty 2009). Baz1 vakalarda florokinolonlar, betalaktamlarla kombine edilerek uzun
stireli kullanilabilecegi ifade edilmistir (Gorris ve ark 2017).
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Mycoplasma haemofelis, Candidatus Mycoplasma haemominutum ve Candidatus Mycoplasma
turicensis kedilerde anemi ile seyreden haemoplasmosise neden olur (Tasker ve ark 2018).

Tedavisinde pradofloksasinin diisiiniilebilecegi ve doksisiklinden daha etkili olabilecegi ifade
edilmistir (Dowers ve ark 2009, Sykes ve Blondeau 2014).

Kedilerde pradofloksasin kullanilan vaka raporlar1 incelendiginde ndbet, ishal, istahsizlik, ates,
sarilik ve karaciger enzimlerinde yiikselme gozlenen bir kedide, mikrobiyolojik ve patolojik
analizde Providencia rettgeri kaynakli kolesistitis ve noétrofilik kolangitis tanist kondugu ve
tedavisinde 4 hafta oral pradofloksasin kullanildigi ifade edilmistir (Newton ve Fry 2018).
Mycobacterium porcinum kaynakli panniculitis (Cox ve Udenberg 2020) ve optik neurit gozlenen
bakteriyal rinosinusitis (Moghaddam ve ark 2020) tedavilerine pradofloksasin ilave edildigi
bildirilmistir. Ayrica kedilerde gozlenen nocardiosis tedavisinde pradofloksasinin de
degerlendirilebilecegi ifade edilmistir (Malik ve ark 2006).

Zoonoz olan ve kedilerde Bartonella spp kaynakli kedi tirmigi hastaliginin (bartonellosis)
tedavisinde pradofloksasin kullanilabilecegi ifade edilmistir (Hariharan ve Hariharan 2017).

3.KOPEKLERDE KULLANIMI

Pradofloksasinin kdpeklerde kullanimi ile bilgiler kedilerde oldugu kadar ¢ok degildir. Avrupa
Birligi Ilag Ajansi (EMA), kdpeklerde deri enfeksiyonlari, iiriner sistem enfeksiyonlari, enfekte
yaralar ve dis enfeksiyonlarinin tedavisinde kullanimi onaylamistir (EMA 2020). Kopeklerde
pnomoni etkenleri arasinda Bordetella bronchiseptica, E. coli, Klebsiella pneumoniae, Pasteurella
spp, Mycoplasma spp, Streptococcus spp, Staphylococcus spp, Enterococcus spp, anaerob etkenler
ve virGsler bulunur (Dear 2020). Kdpeklerde alt solunum yolu enfeksiyonunda kullanimu ile ilgili
dogrudan bilgiye ulasilamamistir. Ancak etki spektrumu dikkate alindiginda orta dereceli alt
solunum yolu enfeksiyonlarinda tek basina veya koamoksilav ile birlikte kullanilabilir (Yazar
2020). Kopeklerde gozlenen piyodermalarda etken olarak siklikla Staphylococcus tiirleri tanimlanir
(Loeffler ve Lloyd 2018) ve tedavide pradofloksasin kullanilabilecegi ifade edilmistir (Cerasela
2013). Derin piyodermali kopeklerde koamoksilav ile kiyaslandiginda pradofloksasin ile tedavini
daha etkili oldugu belirlenmistir (Mueller ve Stephan 2007). Kdpeklerde ana dermatitis etkeni
Staphylococcus pseudintermedius ile yapilan galismada pradofloksasinin oldukca etkili oldugu
ifade edilmistir (Korber-Irrgang ve ark 2012). Kopeklerde gozlenen piyotoraks vakalarinda anaerob
etkenlerin varlig1 diisiiniildiigiinde pradofloksasin kullanilabilecek antibiyotikler arasindadir (Gorris
ve ark 2017). Kopeklerde gdzlenen anal keselerin yangisinda etken olarak en fazla Enterococcus
faecalis, E. coli ve Proteus mirabilis izole edildigi, tedavisinde ilk tercih olarak koamoksilav
diisiiniilebilecegi, ikinci se¢enek olarak pradofloksasin kullanilabilecegi bildirilmistir (Paterson ve
Steen 2016). Periodontal enfeksiyonlu kopeklerden izole edilen anaerobik etkenlere
pradofloksasinin oldukca etkili oldugu ve periodontal enfeksiyonlarin tedavisinde segenekler
arasinda degerlendirilebilecegi ifade edilmistir (Stephan ve ark 2008).
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4.SONUC VE ONERILER

Pradofloksasin Tiirkiye’de yeni ruhsatlandirilan ii¢lincli kusak florokinolon grubu bir antibiyotiktir.
Ilag &ncelikli olarak kedilerde kullanilmaya baslansa da kopeklerde de kullanimi onaylanmustir.
Mikroorganizmalar {izerine diger florokinolonlardan farkli olarak c¢ok daha disiik
konsantrasyonlarda etkili oldugu ve molekiiler yapisi geregi daha zor direnc gelistigi ifade
edilmistir. Spektrumu degerlendirildiginde kedi ve kopeklerde oncelikli olarak deri enfeksiyonu,
iriner sistem enfeksiyonlari, enfekte yaralar ve dis enfeksiyonlarinin tedavisinde kullanimi
diisiiniilebilir. Ozellikle koamoksilav ile birlikte diisiiniildiigiinde etkinliginin oldukca iyi
olabilecegi Ongoriilebilir. Florokinolonlarin kedilerde yan etkisi olarak bildirilen retinal toksik
etkisinin pradofloksasinde olmadig: bildirilse de dikkatli kullanilmasinda fayda olacaktir.
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OZET

Atopik dermatitis kdpeklerin sik gézlenen dermal hastaliklarindandir. Etiyolojisinde birgok faktor
rol oynadig1 i¢in teshisi zordur ve etiyolojisine gore ¢oklu ilag kullanimma ihtiyag
duyulabilmektedir. Baz1 vakalarda ¢ok uzun siireli ilag veya ilaclar kullanilmas1 gerekebilmektedir.
Ayrica hastalik siklikla niiks edebilmektedir. Hastaligin genel belirtileri yaninda kasint1 en fazla
rahatsiz edici klinik belirtidir. Deride gelisen kasintinin olusumunda ise janus kinaz tarafindan
sentezi uyarilan interldoykin-31’in rol aldigi belirlenmistir. Bu amag¢ icin tedavide janus kinaz
inhibitdrlerinin kullanimi diisiiniilmiistiir. Bu derleme janus kinaz inhibitorii oklasitinibin, kdpekler
ve diger hayvan tiirlerinde klinik kullanimi, etkinligi ve yan etkileri hakkinda bilgi verilmeye
calisiimustir.

Anahtar kelimeler: Atopik dermatitis, oklasitinib, kdpek

ABSTRACT

Atopic dermatitis is one of the common dermal diseases of dogs. Since there are many factors in its
etiology, it is difficult to diagnose and it may be necessary to use multiple drugs according to its
etiology. In some cases, it may be necessary to use very long-term drug or drugs. In addition, the
disease can often recur. ltching is the most disturbing clinical symptom, as well as general
symptoms of the disease. In the formation of itching developing on the skin, it was determined that
interleukin-31, whose synthesis was stimulated by janus kinase, was involved. For this purpose, the
use of janus kinase inhibitors is considered in the treatment. This review attempts to provide
information on the clinical use, efficacy and side effects of the janus kinase inhibitor oclacitinib in
dogs and other animals.

Keywords: Atopic dermatitis, oclacitinib, dog
1.GIRIS

Atopik dermatitis inflamatuar ve kasintili bir deri hastaligidir. Hastaligin patognomonik tanisi
olmadigi i¢in dogrudan teshisi zordur (Barili ve Pekmezci 2018). Deride bulunan immun hiicreler
bariyer olusturarak canliyr dis etkenlere karst korur. Bu hiicreler deride immun cevabi
olusturduklart gibi kronik yanginin da nedenidir. Kronik deri hastaliklarinda, lokal immun ve epitel
hiicrelerinden sitokinler salgilanir. Sitokinler, janus kinaz (JAK) proteinlerini aktive eder. JAK ise
sinyal iletimi ve aktivatori (STAT) proteinlerini etkinlestirir. Sonugta JAK-STAT (yelerinin
yangisal deri hastaliklarinda eksprese edildigi belirlenmis ve JAK inhibitorlerinin deri
hastaliklarinda kullanimi arastirilmaya baglanmistir (Aydin ve Sahin 2018). Atopik dermatitisli
kopeklerde interloykin (IL)-33 transkripsiyon diizeyinin yiikseldigi (Asahina ve ark 2018), IL-31 ile
IL-33 dahil baz1 IL diizeylerinde upregiilasyon gozlendigi (Olivry ve ark 2016), IL-31’in deride
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kasintry1 uyardig1 (Gonzales ve ark 2013, Baumer 2020) ve oklasitinib (OKL)’in kasintiy1 giderdigi
ifade edilmistir (Gonzales ve ark 2016, Baumer 2020).

OKL kullanimi, Avrupa Ilag Ajansi (EMA) ve Amerikan Gida ve ilag Ajansi1 (FDA) tarafindan
kopeklerde gozlenen atopik dermatitis kaynakli kasintinin tedavisi i¢in onaylanan JAK inhibitori
bir ilagtir (Schroeder ve ark 2018, Yazar 2018, EMA 2020). ilag JAK-STAT yolunun inhibisyonunu
saglayarak, kasint1 hissinden sorumlu IL-31 ve alerjiden sorumlu diger sitokinler olan IL-2, IL-4,
IL-6 ve IL-13 iiretimini engeller (Dell 2016). la¢ kdpeklere 0.4-0.6 mg/kg (PO, BID) dozunda iki
hafta uygulanir ve devaminda aynm1 dozda giinde bir kez devam edilir (Yazar 2018, EMA 2020).
Kopeklerde yapilan farmakokinetik arastirmada 0.4-0.6 mg/kg dozunda hizli ve tama yakin
emildigi, klerensinin diisiikk oldugu, cinsiyet ve aglik/tokluk arasinda farklilik gostermedigi ifade
edilmistir (Collard ve ark 2013). Yan etki olarak istah kaybi, kusma ve ishal bildirilmektedir. Bir
yasindan kiigiik, 3 kg canli agirliktan diisiik, kanserli, immunsupresif (Yazar 2018, EMA 2020) ve
demodikozisli (White 2015) kopeklerde kullanilmamalidir. Ayrica gebe, laktasyon ve ireme
donemindeki kopeklerde giivenilirligi ortaya konamamustir. Onerilen dozun ii¢ veya bes kati
uygulanan kopeklerde yapilan giivenlik ¢aligmasinda, pndmoni, sepsis ve demodikozis gozlendigi
bildirilmigtir. OKL’in kedilerde kdpeklere gore farkli yollarla metabolize edebilecegi, kedilerde
etiket dis1 olarak kullamlacaginda dozaj rejimine cok dikkatli olmas1 gerektigi ifade edilmistir. Ilag
uygulanacagi zaman hastalar sadece atopi acisindan degil, deri enfeksiyon ve ektoparazit agisindan
da degerlendirilmelidir (Fadok 2015). Kopeklerde dort aylik deneme siresinde piyoderma, otitis,
kusma, ishal, sistitis, istahsizlik, deride maya enfeksiyonu, polidipsi, pododermatitis ve kilo kaybi
gibi yan etkiler gozlenebilecegi bildirilmistir (Kirby 2016). Diger yandan kopeklerde tek basina
veya siklosporin ile birlikte OKL uygulanmasi sonrasinda istahsizlik, ishal ve hafif kilo kaybi
disinda laboratuvar bulgularinda anormallikler gozlenmedigi ve kopeklerde giivenle
kullanilabilecegi ifade edilmistir (Panteri ve ark 2016).

2.KOPEKLERDE KULLANIMI

Kopeklerde atopik dermatitisin goriilme orani yaklagik %10 civarindadir (Baumer 2020) ve genelde
alti ayliktan biiyiik ve ii¢ yastan kiiclik kopeklerde gozlenir (Saridomichelakis ve Olivry 2016).
Atopik dermatitisin kdpeklerde siklikla kulaklar, yiliz, boynun alt kismi, ayaklarin alti, perianal ve
perivulval bolgelerde gbzlendigi belirtilmektedir (Pendergraft 2015). Atopik dermatitisli kdpeklerde
yuksek IL-17, IL-31, IgE, nétrofil ve eozinofil diizeyleri belirlenmistir (Chaudhary ve ark 2019).
Yapilan in vitro arastirmada OKL’in alerji ve yangida rol alan sitokinler IL-2, 1L-4, IL-6 ve 1L-13
ile kagintida rol alan IL-31 etkinligini engelledigi, boylece alerjik deri hastalig1 olan kopeklerde
klinik belirtileri kontrol edebilecegi ifade edilmistir (Gonzales ve ark 2014).

OKL kullanim1 kopeklerde ruhsatlandirildig i¢in bu hayvanlarda c¢esitli vakalarda kullanimi ile
ilgili arastirmalar yaymlanmistir (Meason-Smith ve ark 2015, de Carvalho ve ark 2019, Meere ve
Vandenabeele 2019). Atopik dermatitisli kopeklerde OKL uygulamasi sonrasinda hizli, etkili ve
guvenli cevap alindig bildirilmistir (Cosgrove ve ark 2013a, Cosgrove ve ark 2013b). Alerjik ve
atopik dermatitisli kopeklerde uzun siireli OKL uygulamasinin giivenilirliginin incelendigi
calismada OKL’in etkili, giivenli ve kopeklerde hayat kalitesini artiric1 etkiler gosterdigi
belirlenmistir (Cosgrove ve ark 2015). Alerjik dermatitisli kopeklerde OKL ile siklosproninin
etkinligi karsilastirildiginda, OKL’nin siklosporine gore daha giivenli ve daha hizli etkinlik
gosterdigi ifade edilmistir (Little ve ark 2015). Alerjik dermatitisli kopeklerde gbzlenen kasintinin
tedavisinde OKL ve prednizolonun benzer derecede etkili olduklari bildirilmistir (Gadeyne ve ark
2014). Geriatrik atopik bir kopekte kasinti gidermek i¢in antifungal tedavi yaninda OKL
uygulamasi sonrasi birinci giin klinik etkinin gézlendigi, ikinci hafta sonunda belirgin iyilesme ve
sekizinci hafta deri lezyonlarinin iyilestigi ifade edilmistir. Ayrica OKL’nin kdpekte herhangi bir
yan etki gozlenmeksizin 12 ay kullanilabilecegi belirtilmistir (Chansiripornchai ve Chansiripornchai
2019). Akral kasint1 dermatitisli bir kopege dort ay OKL uygulamasi ile iyilesmenin gelistigi ve
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baska tedavilere cevap vermeyen akral kasintt dermatitis vakalarinda bir tedavi segenegi olabilecegi
ifade edilmistir (Vercelli ve Cornegliani 2015).

Kopeklerde yapilan deneysel pruritik modelde OKL kullaniminin tedavide etkili oldugu (Aberg ve
ark 2015), deneysel alerjik dermatitis arastirmasinda lokal OKL uygulanmasi sonrasinda kasinti
giderici etki gosterdigi, lokal uygulamanin yeni bir tedavi segenegi olabilecegi (Fukuyama ve ark
2015) ve alerjen uygulamasi ile yapilan dermatitis olusumunu geciktirdigi ifade edilmistir (Marsella
ve Ahrens 2018).

OKL’nin kopeklerde atopik dermatitisler disinda autoimmune subepidermal blistering dermatosis
(Aymeric ve Bensignor 2018), uyuz (Rosenberg 2019), kronik dermatitis (Werner 2015), ischaemic
dermatopathy (Levy ve ark 2019), flea allergic dermatitis (Wheeler ve ark 2012) ve alerjik deri
hastaliklarinda gelisen sekonder otitis eksternalarin (Gotthelf 2017) tedavisinde dogrudan ve/veya
tedaviye destek amagli kullanilabilecegi ifade edilmistir.

3.KEDILERDE KULLANIMI

Kedilerde atopik dermatitisin goriilme oraninin kdpeklere gore ¢cok daha diisiik oldugu bildirilmistir
(Baumer 2020). Kedilerde IL-31 ile indiiklenen pruritiste, OKL uygulamasinin pruritis oranini
distirdtigi, feline allergic dermamatitis tedavisinde potansiyeli olabilecegi, ancak dogal hasta
kedilerde daha fazla arastirma yapilmasi gerektigi ifade edilmistir (Whitehouse ve Viviano 2015).
Ilag klinisyenlerce etiket dist olarak kedilerde atopik dermatitis (Koch 2016), feline atopic
syndrome (Diesel 2017, Fernandes ve ark 2019) ve urticaria pigmentosa-like skin disease (Tomich
ve Pieper 2019) vakalarinda dogrudan ve/veya tedaviye destek amacli kullanilabilecegi ifade
edilmistir. Kedilerde go6zlenen feline allergic dermatitis vakalarinda OKL kullanimi sonrasinda
klinik iyilesme gozlendigi (Kirby 2016), allergic skin disecase hastaliginda kedilerin genelinde
kasintinin azaldigi, tedavi segenegi olabilecegi (Ortalda 2016), bas-boyun bélgesi allergic/idiopathic
pruritus tedavisinde olumlu etkiler gosterdigi (Beccati ve Pandolfi 2016), feline nonflea/nonfood-
induced hypersensitivity dermatitis vakalarinin tedavisinde kullanilabilecegi (Ortalda ve ark 2015)
ve ayni vakalarda kasintt ve lezyonlara OKL’in etkisi metilprednizolon ile karsilastirildiginda,
metilprednizolon kadar olmasa da tedavide kullanilabilecegi bildirilmistir (Noli ve ark 2019).
Ayrica kedilerde ektoparazit varlifinda kasint1 giderici olarak tedaviye destek amacli kullanildig:
gbzlenmistir (Di Palma ve ark 2018).

Kedilerde OKL’in giivenilirligi ile ilgili yapilan arastirmada, iki ayr1 gruba OKL, 1 veya 2 mg/kg
(PO, BID) dozunda 28 giin uygulandiginda 1 mg/kg uygulanan grupta herhangi bir yan etki
gbzlenmedigi, 2 mg/kg uygulanan grupta kusma ve yumusak diskilama gozlendigi bildirilmistir.
Gruplar arasinda hematolojik, bobrek ve karaciger fonksiyon parametrelerinde belirgin degisimler
gozlenmedigi ve her iki dozunda kedilerde kasintiy1 gidermek i¢in kullanilabilecegi, ancak daha
fazla arastirmaya ihtiya¢ duyuldugu ifade edilmistir (Lopes ve ark 2019).

Kedilerde yapilan farmakokinetik (0.5 ve 1 mg/kg) calismada, oral uygulama sonrasinda hizli ve
tamamina yakinmin emildigi, farmakokinetik verilerin kopeklere benzer, ancak emilim ve
eliminasyonunun biraz daha hizli oldugu ifade edilmistir (Ferrer ve ark 2019).

4.DiGER TURLER

Esaret altindaki yasayan ayilarda allopesia sendromunun siklikla gozlendigi ve tedavisinde OKL
kullanilabilecegi ifade edilmistir (Leclerc ve ark 2015, Drake ve ark 2017). Atlarda gozlenen insect
bite hypersensitivity (IBH) patolojisinde IL-31’in rol alabilecegi (Olomski ve ark 2019) ve tedavide
OKL kullaniminin faydali olabilecegi ifade edilmistir (Jonsdottir ve ark 2019).
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5.S0NUC VE ONERILER

Atopik dermatitis ozellikle kopekler i¢in ciddi hastaliklar arasinda tanimlansa da kedilerde de
gozlenebilmektedir. Atopik dermatitis etiyolojisi dikkate alindiginda genetik faktorler yaninda
cevresel faktorlerin de etkili oldugu gozlenmektedir. Ayrica gida alerjisi, bakteriyel, maya ve
ektoparaziter durumlarin da hastaligin olusumuna katki sagladigi bilinmektedir. Sonugta bir¢ok
faktor disiiniilerek hastaligin tanis1 konabilmektedir. Tedavide birgok ila¢ yaninda, gelisen
kasintinin giderilmesinde OKL kullaniminin oldukga etkili oldugu anlagilmaktadir. OKL kullanimi
kopekler icin onaylansa da kediler ve bazi diger hayvan tiirlerinde de etiket disi1 olarak
kullanilabilecegi ifade edilebilir. Ancak etiyolojisi net olarak tanimlanamayan dermatitislerde, tek
basina OKL kullaniminda immundepresif etki gosterebilecegi goz Oniine alinarak dikkatli
olunmalidir.
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ABSTRACT

In this paper we introduce a newfangled of sets in class of Nano-generalized- closed called Nano-
0-generalized closed in a Nano topological space that are stronger than Nano generalized closed
sets and weaker than Nano- 6 - closed sets Nano-generalized- 6 - closed sets

basic properties are evaluated and a new function class called Nano- 6 g-continuous functions is
being studied in Nano topological spaces.

Key words: Nano 6g-open, Nano 6g- closed, Nano 6g-continuous.
1. Introduction

a Nano topological space was introduced by Lellis 'I.M. et al [1] and defined in terms of lower &
upper approximations of a universe (X is subset of a universe).The elements of a topological space
for Nano are called the Nano for open sets. By Nano for open sets was also described Nano
continuous function [2] and it's describe in terms of closure and interior for Nano , Lellis T.M. and
Carmel R. [3], introduced a note an closed sets for Nano via 6-sets Bhuvaneswari K. et.al [4]
introduced Nano-generalized-closed sets, Lellis T.M. and Carmel R. A newfangled feature called
continuous functions for Nano and their characterizations in topological spaces for Nano were
studied in [5]. In this paper, we introduce a newfangled of Nano-generalized-closed sets is said
Nano- 6 -generalized closed sets in a Nano topological space that are stronger than Nano-
generalized-closed sets and weaker than Nano 6-closed sets . Basic properties of Nano-9 -

generalized closed sets are analyzed and studied a newfangled of functions namely Nano-6g-
continuous and their characterizations in topological spaces of Nano.

2. Preliminaries

Definition: 2.1. [6] The non-empty finite set U of objects called the relationship

Of universe &R bean equivalence on U called the relationship of indiscernibility. Elements
belonging to the equivalence class shall be considered to be indistinguishable from each another
pair (U, R) is said to be the space of approximation. Let Z € U.

(i) LO- approximation of Z asfor R is Sets of objects, which may be classified as Z as for R
in certain cases and is denoted as (LO) r (2).

(Lo) r(Z) = Uzeu {R (2): R (2)< Z},Here (z) denotes the class of equivalence set by z.

(ii) UP- approximation of Z as for R is Set objects, which may can be categorized as Z as for R and it
denoted as (Bo) r (Z2). So (Up)r (Z) = Uzeu {R (2): R (z) N Z #¢}.
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(iii) Bo- area of Z as for R is set of objects, which can be neither categorized as Z nor as not Z as for
R and it denoted as (Bo) g (Z). So (Bo)r (Z) = (Up) r (Z) — (Lo)r (2).
Definition: 2.2. [6] Let (U, R) be an approximation space and Z, H € U, then
(1) (Lo)r (2) € Z < (Up)r (D).
(2) (Lo (2) = (Up)r (@) =8.
(3) (Lo)r (U) = (Up)r (U) = U.
(4) (Up)r (ZU H) = (Up)r (2) U (Up)r (H).
(5) (Up)r (Z N H) < (Up)r (2) N (Up)r (H).
(6) (Lo)r (ZUH)2(Lo)r (2) U (Lo)r (H).
(7) (Lo)r (Z N H) = (Lo)r (2) U (LO)r (H).
(8) (LO)r (Z2) < (LO)r(H) & (Up)r (Z2) < (Up)r (H) whenever Z < H.
(9) (Up)r (Z°) = [(LO)r (O)]° & (LO)r (Z°) = [(Up)r (2)]°.
(10) (Up)r [(Up)r (D)] = (Lo)r [[(Up)r (2)] = (Up)r (2).
(11) (Lo)r [(LO)r (2)] = (Up)r [(LO)r (2)] = (LO)r (2).
Definition: 2.3. [6] Let R be the relation of equivalence on U (universe).
= (Z2) ={ U, 0,(Lo)r(Z), (Up) r(2), (BO)r(Z)} where Z < U, Then 1 (Z) Satisfies
Those axioms:
() U & 9€ 1r (2).
(i1) The (V) of the components of g (Z) is to be found in the tx (Z).
(iii) The (N) of the finite components of tr (Z) is to be found in the tr (Z).
1r (Z) form of topology called as the topology within Nano on X as for Z. We call (U, tr (Z)) N-
topological .The components of g (Z) are called as (N-open) sets and (Nano-open)® is said (N-
closed).
Definition: 2.4. [6] If (U, r (2)) is a topological space within Nano for Z where Z € U and if A <
U, Then Nano interior NInt (A) defined as the biggest N-open subset of open subset of A . NCL
(A) denotes this. NCI (A) refers to the smallest N-closed set that contains A.

Definition: 2.5. [3] Let (U, wr(2)) be a N- topological space where Z € U. Let W € U. An element
z € U is said to be Nano- 6 closure point of W (NCly (W)). i/ W N NCI(H) # @ for every Nano
open set H contains z. A subset W is Nano- 0 closed in U if NCly (W) = W.

Definition: 2.6. [3] If W < (U, twx(Z)), The element z € W be a point of Nano- 6 interior of W if
NCI(H) € W for N-open set H such that z € H. All sets of Nano- 0 interior points of W are called
the point of Nano- 6 interior (NInty (W)).

Definition: 2.7. [7] Consider a topological space (Z, T) and H subset of (Z, 1), this set is called a
generalized closed if Cl (H) < V here V is open.

Definition: 2.8. [4] Consider a N- topological space (U, tr(Z)) and H subset of (U, tr(Z)) .This set
is (N-g closed ) if NCI (H) € Z, HE Z here Z is N-open

Definition: 2.9. [5] Let (U, twr(Z)) and (V, tr(Y)) be N-topological space. Then a function P: (U,
=R(Z)) — (V, r(Y)) on X is Nano continuous(N- continuous) if for all N-open in V the inverse is
N-open in U.

Definition: 2.10. [8] Let (U, tr(Z)) and (V, tr(Y)) be N- topological space. Then a function P: (U,
1R(Z)) — (V, r(Y)) on X is Nano-g continuous(N-g continuous) if for all N-open in V the inverse
is N-g open in U.
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3- Nano 8g—Closed sets
Definition: 3.1. A subset H of a space (U, tr(2)) is referred to as Nano-6generalized-closed (Nano-
0g- closed) set if NCly (H) < G, G € U is N- open when H < G and. The Nano-6g-closed set
complement is called the Nano-6g-open set.
Theorem: 3.2. All set of Nano-6-closed is Nano-6g-closed.

Proof: If H is Nano-6-closed in U & G is Nano open in U such that H € G, NCly (H) = H < G.

Therefore H is Nano-6g-closed.
Remark: 3.3 we can show that the converse not true by this example

Example: 3.4. Let U = {g, h, k, d} so Z = {g, k} & U /R = {{g}.{h}.{k, d}}. =r(Z2)= {U.,0,{0}.{0,
k, d},{k, d}} Nano closed sets are U, @,{h, k, d },{h},{g, h}.Hence {h, k} is Nano-8g-closed set but
it is not Nano-6-closed set.

Theorem: 3. 5. All sets that Nano-6g-closed is Nano-g-closed.

Proof: let Z be a Nano-6g-closed set in U such that Z € G, where G is Nano open. Since Z is Nano-

0g-closed, NCly (Z) < NCI (Z2) < G. This leads NCI (Z) < G. Hence H is Nano-g-closed set.
Remark: 3.6 we can show that the converse not true by this example

Example: 3.7. Let U = {g, h, k, d} so U / R = {{g}, {k}, {h, d}} & Z = {g, h}. Then the Nano
topology, r(Z) = {U,0, {9}, {g, h ,d }, {h, d}}. Then in a space (U, 1r(X)), a subset {g, h, k} it is
not a Nano-6g-closed but is a Nano-g-closed.

4- Properties of set of Nano (0g-closed (open))

Theorem: 4.1. The set K is Nano-6g-closed set then Cly (K) - K non contains not-empty set of
Nano closed.

Proof: Assume that the subset K of ‘P is Nano-6g-closed of Nano closed NCly (K) - K. That is, P <
NCly (K) - K. Then P = NCly (K) and K = P €, ‘P € is set of Nano open. As of K is set of Nano-6g-
closed, NClg (K) = P © .Hence P = (NCly (K))© Thus P = ( NCly (K))°N NCly (K) = @ .This leads
P=0.

Theorem: 4.2. A set K is Nano-6g-closed iff NCly (K) - K Nano closed then that K is Nano-6-
closed.

Proof: Assume K is set of Nano-6-closed. Then we have K = NClg (K) and NCly (K) - K=0, and
it's a Nano closed set. Conversely, the Nano NCly (K) - K be closed. By theory above (4.1), NCly
(K)) - K non contain any not-empty Nano closed. Thus, NCly (K) - K=0@ . That is, NCly (K) = K.
This leads K is Nano-6-closed.

Lemma: 4.3. In space of Nano topological (U, 1r(Z)), K and P are two subsets. If K € P then
NClg (K) € NCly (QP).

Proof: Obvious.

Lemma: 4.4. In space of Nano topological (U, tr(Z)), K and P are two subsets. Then

(1) NCly (K U P) = NCly (K) U NCly (P) and

(2) NCly (K NP) € NClg (K) N NCly (P).

Proof: (1)
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We know that K€ KU Pand P € KU P , According to Lemma 4.3 we have NCly (K) NClg (K
U P) and NCly (P)< NCly (K U 'P), This leads that NCly (K) U NCly (P) € NCly (K U P),Now We
must prove that NCly (K U 'P) € NCly (K) U NClg (P), let x € NCly (K U P) then each open set Vc
U contain » , Then NCly (V) N NCly (K U P)# @'This mean % € NCly (K) or x € NCly (P) this
implies that % € NCly (K) U NClg (P). So NClg (K U 'P) € NCly (K) U NCly ('P), Therefore NCly (K
U ‘P) = NCly (K) U NCl, (P)
Proof: (2)
Clearly that KNP € K and K N P € P ,According to Lemma 4.3 we have NCly (K N P) € NCly
(K) and NCly (K NP) € NCly (P) we arrive that NCly (K N ‘P) € NCly (K) N NCly (P).
Theorem: 4.5. In topological space for Nano (U, tr(Z)), The ( U ) of two Nano-6g-closed sets
seems to be Nano-6g-closed.
Proof: suppose P U K € G, This means P € G, K € G where the set G is Nano open. With the P
and K are Nano-0g-closed, NCly (P) € G, NCly (K) € G. Then NClg (P) U NClg (K) € G, We have,
According to Lemma (4.4(1)) NCly (P U K) = NCly (P) U NCly (K) € G. Therefore P U K leads to
being Nano-6g-closed set.
Remark: 4.6. The (N) of two Nano-8g-closed sets in a topological space for Nano (U, tr(Z)) are
not Nano-8g-closed in (U, tr(Z)), We can see that by example (4.7).
Example: 4.7.1et U={g,h,k,d}soUR={{g}, {h,d}{k}}& Zz={d,h}.w(2)={0,0,
{h,d}}Then{g,h,d},{h,k ,d}aretwo Nano-6g-closed, Here { g, h,d} N {h, k, ,d } ={
h,d} ,NCly({h,d})isnotsubsetof { h,d}also{h,d}isNano open . Therefore the set {h, d}
not Nano-6g-closed.
Corollary: 4.8. In space (U, 1r(Z)) of Nano topological, If K be a Nano-6g-for closed , P is a

Nano-6-for closed. This means K N ‘P leads to being Nano-6g-for closed.
Proof: The set of Nano for open M in U, KNP € M and let G=U - P then K € M U G, since P is a

Nano-6-closed. This mean the set G is a Nano-6-for open and since all Nano-8-for open set is Nano
for open set then G is Nano for open set and M U G is Nano for open set, as K is a Nano-6g-closed,
Hence NClg (K) € M U G. According Lemma (4.4(2)), we have NClg (K N P) € NClg (K) N NClg
(P), Then NClo (K N 'P) € NClg (K) N P, because P is Nano-0-closed set. Hence NClg (K N 'P) S
MuUG)NP=(M NP) U (GNP)=(M NP) U B S M, this mean NClg (K N 'P) € M. Therefore K
N P is a Nano-0g-closed set.

Theorem: 4.9. In space (U, 1r(Z)) a subset ‘P of a Nano topological is Nano-8g-for closed, This
means K is a Nano-68g-for closed in U when K < NCly (P) and P c K.

Proof: let ‘P be Nano-6g-closed and K € G, where G is Nano for open. Then that ‘P< K implies P <
G. As P is Nano-6g-for closed, NCly (P) € G. Also K € NCly ('P) implies NCly (K) € NCly (P).
Therefore, NCly (K) € G and hence K is Nano-6g-closed.

Lemma: 4.10. Let (U, tr(Z)) be a Nano topological space, P is Nano open subset of U if K< P
Then NCly (K) NP € NCly (K )»p .

Proof: let x € NCly (K ) NP this means » € NCly (K ) and » € P, let M be Nano for open set in U
suppose x EM CU alsoM N K = @ and let W=M N P is Nano open relative to P, Since » € ‘P

andx €M , Then x €W, Hence W N K# @ . This means x € NCly (K) p. Therefore, NCly (K) N P
€ NCly (K) p.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 67



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
Theorem: 4.11. Let K € 'P € U, where P is Nano-6g-closed and Nano for open set and K is Nano-

0g-closed relative to ‘P. Then K is Nano-6g-closed in U.
Proof: Let K € M and M is Nano for open set in U, Then K € P N M, P N M is Nano for open set

in P. As K is Nano-6g-closed relative to ‘P. Hence NCly (K )p € P N M , According to Lemma
(4.10 )we have NCly (K) NP € NCly (K )p, This means NCly (K) NP €SP N M € M, We have
P <P U (NCly (K))° = (PN NClg (K)) U(NCly (K ))* S M U (NCly (K ))*, This implies M U (
NCly (K))° is Nano for open set in U , ‘P is Nano-8g-closed, Then NCly (P) € M U (NClg (K ))°
also K € ‘P implies NClg (K) € NClg (P), Thus NCls (K) € M U (NCly (K ))°S M , Therefore K is
Nano-6g-closed in U.

Lemma: 4.12. Let K and P be subsets of U, ‘P is Nano-6g-open set contained in K, leads to being P
c Ninty (K).

Proof: suppose that ‘P is a Nano-6g-for open sets and ‘P < K. also x € ‘P, because P is a Nano-6g-
open in K, » is a Nano-6-interior point of K, ‘P is a Ninty (K). Therefore ‘P  Ninty (K).

Lemma: 4.13. If K and P are subsets of Nano topological space (U, tr(Z))), K < P, then Ninty
(K) < Ninty (P).

Proof: Obvious.

Lemma: 4.14. If K and P are subsets of Nano topological space (U, tr(Z)), Then

1- NInty (K) U Nintg (P) < Ninty (K U P).

2- Ninty (K N P) = Ninty (K) N Ninty (P).

Proof: Obvious by Lemma (3. 4)

Theorem: 4.15. The (N) of two Nano-6g-for open sets in a space (U, tr(Z)) are Nano-6g- for open.
Proof: let K and P two Nano-6g-open then K° and ‘P® are two Nano-6g-closed sets by Theorem
(4.5) K° U 'P°is Nano-8g-closed set also (K° U P ©)®is Nano-8g-open set, Since (K° U P°)° =(K°)*
N(PY*=K U P, Therefore K N P is Nano-6g-open set

Corollary: 4.16. In a topological space for Nano (U, tr(2)), If K is a Nano-6g-open, P is a Nano-6-
open. Then K N P is a Nano-6g-open set.

Proof: Obvious.

Theorem: 4.17. Let (U, tr(Z)) be a topological space for Nano, If Ninty (K) € P € K, K is Nano-
6g-open, leads to being P is Nano-6g-for open.

Proof: suppose Ninty (K) € P € K, then K € 'P° € NCl, (K°), this means the set K © is Nano-8g-
for closed, leads to being ‘P ¢ is Nano-8g-closed, According to Theorem (4.9), this leads ‘P is Nano-
0g-open.

Lemma: 4.18. Let (U, tr(Z)) be a Nano topological space, If K € U then Ninty (Cly (K) - K)= 0
Proof: let NInty (Cly (K)- K) # @, There exist at least one element x €U then x € Ninty (Cly (K )-
K) , This leads there exist Nano open M in U in whichx € M € M < (CLg (K )- K),Hence x not
belong to K and % € NCl, (K), Therefore M N K # @ this contradiction this means Ninty (Cly (K )-
K)= 0.

Theorem: 4.19. Let (U, 1r(2)) be a topological space for Nano, K < U, the set K is Nano-6g- for
closed if and only if Ninty (Cly (K )- K) is Nano-6g-open set .

Proof: let K be Nano-6g-closed and let ‘P be Nano closed set such that P € NCly (K) — K. by
Theorem (4.1) Then P = @ since NCly (K) — K cannot have any not-empty Nano closed set.
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Therefore P < Nlinty (Cly (K) - K). Hence NCly (K) — K is Nano-8g-open. Conversely, if NCly (K) -
K is Nano-68g-open, we must prove that K is Nano-6g-closed set. let K € M, This means M is Nano
open set in U and M® S K°.Then NCly (K) N M® € NCly (K) N A%also NCly (K) N M® € NClg
(K) - K, Since NCly (K ) — K is Nano-6g-open, Then NCly (K) N M € Ninty (Cls (K )- K) , But
by lemma(4.18) we have Ninty (Clo (K )- K)=@ ,Therefore NCly (K) N M =@ and NCly (K) S
M, Hence K is Nano-6g-closed set.
Definition: 4.20. Let (U, tr(Z)) be a topological space for Nano, the singleton set in Nano
topological space is Nano-6-open if and only if it is Nano open and Nano closed.
Definition: 4.21. In a topological space for Nano (U, tr(2Z)) is called Nano-Ty,-space if and only if:
1- Each singleton is either Nano open or Nano closed.
2- Each Nano-g-closed (Nano-g-open) is Nano closed (Nano open).
Theorem: 4.22. The topological space for Nano (U, tr(Z)) is a Nano-T;-space if and only if each
Nano-6g-closed set is Nano-0-closed set.
Proof: let K € U be Nano-0g-closed, We must prove that K is Nano-0-closed set this means K <
NCly (K), let x € NCly (K) since U is a Nano-Tj-space then { » } is Nano closed also by
Theorem(4.1.) Hence » not belong to NCly (K) — K, But » € NCly (K) then » € K, this implies NCly
(K) € K, Therefore K = NCly (K). Conversely, let each Nano-6g-closed is Nano-8-closed set and »
eU ,We must prove that { » } is Nano for a closed set , let { % } is not Nano for a closed set such
that P = U -{ » } not Nano for an open set, Therefore U is only one Nano for an open set contains P
then P is Nano-6g-closed, This means ‘P is Nano-6-closed set and { » } is Nano-6-open set, By
Definition (4.20) { % } is Nano for open and closed but this contradicts the hypothesis ,Hence{ x }
is Nano for closed set, Therefore U is a Nano-T;-space.
Corollary: 4.23. Let (U, 1r(2)) be a topological space for Nano and Nano-Ti-space, K € U, if K is
Nano 6g-closed leads to being K is Nano for a closed set.
Proof: Obvious
Theorem: 4.24. The topological space for Nano (U, tr(Z)) is a Nano-Ty,-Space iff each Nano-6g-
closed set (Nano-6g-open) is Nano for closed (Nano for open) set.
Proof: let K € U be Nano-6g-closed, by Theorem (3. 5) hence K is Nano-g-closed since U is a
Nano-Ty,-space, by Definition (4.21) K is Nano closed. Conversely, We must prove each singleton
is either Nano open or Nano closed , let x € U and { » } is not Nano closed set such that ‘P =1 -{
% } not Nano Open set. Therefore, U is only one Nano open set contains ‘P then ‘P is Nano-6g-
closed, this means ‘P is Nano for closed also {x} is Nano for open.

5- Nano-0g-Continuous

Definition: 5.1. Let (U, tr(Z)) and (V, 1= (Y )) be topological space for Nano. A function /. (U, r
(2)) — (V, v (Y)) is Nano-6g-continuous on U if the inverse image for every Nano for open set in
V' is a Nano-6g-open in U.

Example: 5.2. letU={g,h,k,d}so U/R={{g,k}, {h} {d}}andlet Z={g,d} The
topology for Nano wr (2)={ U, @, {d}, {g.k,d}, {9, k}} Let vV ={1,2,3,4}, V/R = {{1},
{2, 3}, {4}} , let Y = {1, 3}. = (Y)) = {V, 0, {1}, {1, 2, 3}, {2, 3}}. /: U — V defineas /(g) = 2,
f)=4,7K)=3,/@d=1/"{1H={d} /{1 23)={g k,d}and /" ({2, 3D ={g
, K }. That is the inverse image for every Nano for open set in V' is cannot be a Nano-6g-open in U.
Therefore, /is not a Nano-6g-continuous.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 69




NATURAL & MEDICAL SCIENCES
Theorem: 5.3. A function /: (U, tr (2)) — (V, = (Y)) is Nano-6g-continuous iff the inverse image
for every Nano closed set in V' is Nano-8g-closed in U.
Proof: let /be Nano-68g-continuous and ‘P be Nano closed in V. That is, V' - P is Nano open in V.
Since /is Nano-6g-continuous, /! (P) is Nano-6g-closed in U. Thus the inverse image for every
Nano for a closed set in V' is Nano-6g-closed in U. Conversely, let the inverse image for every
Nano for a closed set in V' is Nano-6g-closed in U. let K be Nano for an open in V. Then V - K is
Nano for a closed in V. And / *(V - K) is Nano-6g-closed in U. That is, U — /£ %(K) is Nano-6g-
closed in U. Therefore, /! (K) is Nano-6g-open in U. Thus, the inverse image for every Nano for
an open set in V' is Nano-6g-open in U. So, /is Nano-8g-continuous on U.
Theorem: 5.4. A function /: (U, tr (2)) — (V, == (Y)) is Nano-6g-continuous iff ANCly (P)) €
NCly (/ (P)) for every P CU.
Proof: let / be Nano-8g-continuous and ‘P € U. Then f(P) € V, NCly (/(P)) is Nano closed in V.
Since / is Nano-6g-continuous, /* (NCly (/ (P))) is Nano-8g-closed in U. Since / (P) S NCl,
(AP)), P € f£1 ( NCly (AP))). Thus £~ (NCly (f (P)) is Nano-6g-closed set containing ‘P.
Therefore NClo(P) S £~ NCl(P). As, / (NCls(P)) S NCly (AP)). Conversely, Let f(NCl, (P)) S
NCly (/ (P)) for every P < U. If K is Nano for a closed in V, since /! (K) € U, £(NCly (/' (K)))
S NClo (f(f * (K))) < NClg (K). That is, NClg/ '(K) € /£ NClg(K). Therefore, NCly (/* (K))
= /' (K). Therefore, /* (K) is Nano-8g-closed in U for K in V. This means / is Nano-6g-
continuous.
Theorem: 5.5. A function f: (O, 1r (2)) — (V, v (Y)) is Nano-6g-continuous. If (U, 1r (2)) is a
Nano-Ty;-space, Then /is Nano continuous function.
Proof: A set ‘P of Nano closed in (V, 1z (Y)). Since /is Nano-6g-continuous, / * (P) is Nano-6g-
closed in (U, tr(Z)). Since (U, tr(Z)) is Nano-T,-space, Then (Theorem 4.24) Nano closed is /
“(P) in (U, 1r(2)) . Therefore we get Nano continuous function.
Theorem: 5.6. A function / (U, tr (2)) — (V, = (Y)) is Nano-6g-continuous. If (U, tr (Z)) is a
Nano-Ty-space, leads to being /is Nano-g-continuous function.
Proof: Obvious.
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OZET

Porselen karolar diisiik gézeneklilik seviyesi, iyl mekanik 6zellikleri, termal sok ve donmaya karsi
dayanimlar1 nedeniyle yogun sekilde bircok alanda kaplama malzemesi olarak kullanilmaktadir.
Cinko oksit seramik sirlarda genelde parlakligi arttirmak ve sir ¢atlagini 6nlemek amaciyla ilave
edilmektedir. Gergeklestirilen c¢alismada ¢inko oksitin kendinden siiperhidrofobik 6zelliginden
faydalanmak igin nano c¢inko oksit ile modifiye edilmis porselen karo sirlari gelistirilmis ve
kaplama kalinhginin yuzey Ozelliklerine etkisi arastirtlmistir. Hazirlanan nano ¢inko oksit
modifiyeli porselen karo sir1 1, 2, 4 ve 6 kat olmak Uzere yiizeye sprey ile kaplama islemi
yapilmistir. Tek ve ¢ift kat sir uygulamasi yapilan yiizeylerde kuruma ve pisme sonrasinda ¢atlama
problemi ile karsilasiimamustir. 4 kat sir uygulama sonrasi sir kalinligi 18 pum olarak hesaplanmis,
kuruma sonrasinda ince kilcal ¢atlaklar gdzlenmis ve pisme sonrasinda ise sir toplanmustir. 6 kat sir
uygulama sonrasi sir kalinligi 24 pum olarak hesaplanmis, kuruma sonrasinda derin catlaklar
gbzlenmis ve pisme sonrasinda ise sir toplanmasi gozlenmistir. Tek ve ¢ift kat sir uygulanmis
ylizeylerde 50-55° temas agis1 elde edilirken, 4 ve 6 kat sir uygulanmis yiizeyler suyu emmis ve
temas agis1 Olclilememistir. Sonu¢ olarak tek ve cift kat sir uygulamasi ile 5-12 pm sir

kalinliklarinda hatasiz ylizey gelisimi elde edilecegi belirlenmistir.

Anahtar Kelimeler: Nano ¢inko oksit; Porselen karo; Sirlama; Yiizey; Temas agis1

ABSTRACT

Porcelain tiles are used extensively as coating materials in many areas due to their low porosity,
good mechanical properties, thermal shock and frost resistance. Zinc oxide is usually added in
ceramic glazes to increase the brightness and prevent glaze cracking. In the study, nano zinc oxide
powder modified porcelain tile glazes were developed in order to benefit from the self-
superhydrophobic effect of zinc oxide, and the influence of glazing thickness on surface properties
was investigated. The prepared nano zinc oxide modified porcelain tile glaze was spray coated on
the surface in 1, 2, 4 and 6 layers. No cracking problem was observed after drying and firing on
surfaces with single and double glaze application. After 4 layers of glaze application, glaze
thickness was calculated as 18 um, fine capillary cracks were observed after drying and glaze was
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crested after firing. The contact angle was of 50-55° was obtained with single and double layers of
glaze, but surfaces absorbed water after 4 and 6 layers of glaze application and hence the contact

angle could not be measured. As a result, flawless surface development was achieved at 5-12 um
glaze thickness with single and double layer glazing.

Keywords: Nano zinc oxide; Porcelain tile; Glazing; Surface; Contact angle

1. GIRIS

Porselen karolar yerde (ic mekanlar, dis mekanlar ) ve duvarda (bina dis cepheleri vb.) kullanilan
genis kullanim alani olan kaplama malzemeleridir. Bu friinlerin, su emmesi %0.5>, yiiksek
mekanik 6zelliklere (egilme, kirilma, asinma dayanimi) ve kimyasal dayanimina sahiptir. Porselen
karo sirli ve sirsiz olmak {izere ikiye ayrilir. Sirsiz porselen karo yiizey uygulamasi (angop, digital
miirekkep, {ist sir) olmayan tamamen biinye recetesi lizerinden yapilan varyasyonlarla (double
charge, full charge, salt and pepper vb.) gesitlendirilir. Sirli porselen ise yiizey aplikasyonu olan bir
grindir [1]. Uriiniin pisme sonrasinda yiizeyinde sir ad1 verilen camsi bir yap1 olusur. Hermann
Seger ilk defa 1870 yilinda porselen sirlari i¢in arastirma yapmis ve su an bilinen soy ismi verilen
Seger formulini olusturmustur [2]. Sirli porselende sirlamanin amaci; asit bazlara karsi dayanimi
saglamak, carpma gibi cesitli mekanik giiclere kars1 biinyenin mukavemetini arttirmak, arzu edilen
yuzeyi elde etmek (mat ylizey, saten yizey, parlak ylzey, kaymaz ylzey, transparan yuzey vb.),
kolay temizlenebilmeyi saglamak, istenen renk doku getirecek estetik goriinimii saglamak, sir
altinda bulunan desenleri uzun siire etkilerden korumak, gorselligi zenginlestirmek gibi daha birgok
Ozellik saglanabilir [3]. Sirli porselen iiretiminde sir gramajlart {iriin 6zelliklerine gore farklilik
gostermektedir. Uriinde kullanilan angop &zelligine (sert veya yumusak), litre agirligma gore, iist sir
icin kullamlan recete ve gramaj degisebilir. Genel itibari ile 120 g/m? ile 650 g/m’ olarak
degiskenlik gosterir. Literatiirde sir kalinliginin porselen karo yiizey 6zelliklerine etkisi hakkinda
siirlt sayida ¢alisma vardir [4]. Baharav ve ark. aliimina ile gii¢clendirilmis porselen biinyelerde 0,
30, 60, 90 ve 120 s. siireler ile sirlama sonrasinda sir kalinliginin porselen karolarin kirilma toklugu
ve sertligi lizerine etkisini arastirmislardir. Sirlama siiresi 0’dan 60 S’ye arttiginda kirilma toklugu

ve sertlik azalirken, 60’dan 120s’ye ¢iktiginda kirilma toklugu ve sertlik degerlerinin arttigi
bildirilmistir [4].

Gergeklestirilen galismada ise ¢inko oksidin kendinden siiperhidrofobik 6zelliginden faydalanmak
icin nano ¢inko oksit ile modifiye edilmis porselen karo sirlart gelistirilmis ve kaplama kalinliginin
yuzey oOzelliklerine (parlaklik, Lab, temas acisi, kristalizasyon/faz gelisimi, mikroyapi) etkisi

arastirilmistir.
2. MATERYAL VE YONTEM

Calismada seramik altlik olarak 3x3 cm olarak boyutlandirilmig porselen karo binyeler
kullanilmuistir. Endiistriyel olarak kullanilan porselen karo sirt nano ZnO tozu ilavesiyle modifiye
edilmistir. Agirlik¢a %2.5 oraninda nano ZnO (dso: 20 nm, %99.90 saf, Ege Nanotek, Tirkiye) tozu
farkli ortamda Darvan-C kullanilarak dagitildiktan sonra ilave edilmistir. Nano ¢inko oksit
tozlarinin dagitilmasinda ilk asama 30 dakika manyetik karigtirma, 60 dk. ultrasonik banyoda
bekletme daha sonra %40 kati (porselen karo sirt ve nano ZnO), %60 su olacak sekilde sir
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kompozisyonu ayarlanarak, mikserde karigtirma islemi yapilmis ve Sonrasinda nano ZnO ile
modifiye edilmis sir, ultrasonik banyoda 60 dk. tutularak sirlama i¢in hazir hale getirilmistir.
Seramik altliklarin {izerine 6nce angop uygulamasi yapilmis, sonrasinda da spreyleme teknigi ile
yeni sir kompozisyonlart Seranit Ar-Ge Merkezi laboratuarlarinda uygulanmigtir (Sekil 1).
Spreyleme islemi Oncesinde sir viskozitesi sodyum tri polifosfat (STPP) ve su ilavesi yapilarak
uygun akigkanliga getirilmek i¢in ayarlanmistir. Yuzeye tek, ¢ift, dort ve alt1 kat olmak {izere dort
farkli kat sir uygulamasi yapilmistir. Sir uygulamasi yapilmis yiizeyler etlivde 110°C’de 30 dk. stire
ile kurutulmus ve ylzeyler gozle incelenmistir.

Sekil 1. Spreyleme teknigi ile sir uygulama isleminin gosterimi

Pisirim islemi Seranit firmasmnin ticari porselen karolar1 pisirdigi sicaklikta (~1210°C’de 55 dakika
sire ile) yapilmustir. Pisirim yapilan endiistriyel firn Sekil 2’de verilmektedir. Pisirim sonrasi
numune ylizeyleri goz ile inceleme yapilmistir.

Sekil 2. Pigirimlerin gerceklestigi Seranit firmasindaki Sacmi firin

Gelistirilen yilizeylerin renk 6l¢iim degerleri (Lab) Konica-Minolta marka cihaz kullanilarak (Sekil
3) olgiilmiistiir. Insan gdziiniin renkleri algilama islemini matematiksel olarak simiile edebilmek
amaciyla bir takim hesaplar ile elde edilen ve renk farkliliklarini ortaya koymak i¢cin LAB degerleri
gelistirmistir. L*a*b* renk degerleri, 3-boyutlu renk koordinatlar1 asagida siralanmistir:

L* — Agiklik (lightness) koordinati (L*=0 siyah1 gosterir ve L*=100 beyaz)
a* — kirmizi/yesil koordinatidir, +a* kirmiziy1, — a* ise yesili belirtir
b* — sari/mavi koordinatidir ve +b* sarty1, -b* ise maviyi belirtir.
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Sekil 3. Konica- Minolta marka renk 6l¢iim cihazi

AE degeri (renk farklilig1), iki farkli bolgeden alinan, ya da standart yiizey ile denenerek elde edilen yizey
arasindaki renk farkini ifade etmek icin kullanilan istatiksel bir metottur. AE degeri ne kadar yiiksek olursa
renk dogrulugu o kadar diisiik ya da renk farklilig1 o kadar fazla olur. AE degeri, asagidaki esitlik yardimiyla
hesaplanmaktadir [5,6].

AE=[(AL*)? + (Aa*)*+ (Ab*)?] V2
Esitlikte,
Orijinal rengin degeri= Ly, a;, by
Karsilagtirilacak rengin degeri= L, az, b,
Yuzeylerin AE degerleri yorumlanirken asagidaki Cizelge 1 kullanilmustir.

Cizelge 1. AE degerlerinin yorumunda kullanilan rakamsal ifadelerin gosterimi

AE<1 ayirt edilemez fark

1<AE<2 | son derece kiiciik fark, sadece egitimli bir goz farki gorebilir
2<AE<3 | orta fark, egitimsiz bir géz de farki gorebilir

3<AE<5 | bariz fark

AE>5 ¢ok bariz fark

Yuzeylerin parlaklik degerleri Konica- Minolta marka Multi Gloss 268 plus model cihaz yardimiyla
belirlenmistir (Sekil 4). Yiizey parlakliginin ya da test edilecek bir yiizey tarafindan yansiyan 1s1k
yogunlugunun sayisal olarak belirlenmesi i¢in kullanilan bir cihazdir. Bu cihazla, 6l¢iim yapilan
yuzeye belirli bir aciyla 151k gonderilmekte ve 1518 geri gelme agisina gore ylizeyin parlaklig
sayisal olarak belirlenmektedir [7,8]. Cihazla 20°, 60°, 85°'lik agilarda dl¢iim yapilabilmektedir.
60°de yapilan parlaklik dlciimlerine gore yiizeyler mat, yar1 mat, yar1 parlak, parlak ve cok parlak
gibi siniflara ayrilmaktadir (Cizelge 2).

Cizelge 2. 60°’lik agiya ait parlaklik degerleri ve siniflart

60° Parlaklik
Olgiilen Parlaklik Degeri Sinifi

<20 Mat
20-25 Yar1 Mat
35-45 Ipek Mat
55-65 Yari Parlak
70-80 Parlak

>80 Cok Parlak
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Sekil 4. Konica-Minolta marka Multi Gloss 268 plus model parlaklik 6l¢iim cihazi

Elde edilen yiizeylerin temas acilar1 Kruss marka DSA-25 model temas agist Ol¢iim cihazi
kullanilarak ol¢iilmiistiir. Panalytical marka Empyrean model X-isinlari cihazi yardimiyla CuKa
isimasit kullanilarak yiizeylerin faz analizi yapilmistir. Mikroyapi analizi igin numuneler iletken
olmayan seramik malzemenin yiizeyi iletkenligi saglamak ve dolayistyla elektronlarin yiizeye sarj
olmasimi engellemek i¢in iletkenligi yiliksek olan altin-paladyum alasimi ile vakum ortaminda
kaplanmistir. Mikroyapisal analizler FElI marka, Nova NanoSEM 650 model FEG-SEM (taramali
elektron mikroskobu)’nda ikincil elektron (SE) dedektorii geri yansiyan elektron dedektorii (BSE)
ile yapilmistir.

3. BULGULAR VE TARTISMA

Yapilan ¢aligmada 6giitiilmemis porselen karo (PK) sir1 ve dagitict olarak Darvan-C kullanilarak
dagitilan nano ZnO tozu modifiyeli sir kompozisyonu hazirlanmis ve 1, 2, 4 ve 6 kat ylizeye sprey
ile kaplama islemi yapilmistir. Pigirim Oncesinde ve sonrasinda tek ve cift kat atilan ylizeylerde

kuruma sonrasinda ve pisme sonrasinda ¢atlama problemi ile karsilasilmamistir (Cizelge 3).

Cizelge 3. Sir kalinligina bagl olarak yiizey 6zellikleri

Katman | Sir Miktar1 (g) | Kalinlik Yuzey GoOrtnimu Yizey GOrlinima
(um) (Pisirim Oncesi) (Pigirim Sonrasi)

1 |0,0141+0,0025 |5,40 77777777 77 | emm——

2 0,0310+0,0051 | 11,8 Sl | B
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4 0,0464+0,0054 | 18,0

6 0,0625+0,0063 | 24,0

Taramali elektron mikroskobu, ikincil elektron detektéri yardimiyla yiizeyler incelendiginde tek ve
cift kat sir uygulamasi ile 5-12 pm sir kalinliklarinda hatasiz yiizey gelisimi elde edilmistir (Sekil
5). Dort kat sir uygulama sonrasi sir kalinligi 18 um olarak hesaplanmig, kuruma sonrasinda ince
kilcal catlaklar gozlenmis ve pisme sonrasinda ise sir toplanmistir. Alt1 kat sir uygulama sonrast sir
kalinligi 24 pm olarak hesaplanmis, kuruma sonrasinda derin catlaklar gbzlenmis ve pisme

sonrasinda ise sir toplanmasi gézlenmistir.

200 ym
DPU-ILTEM

Sekil 5. SEM-BSE dedektorii ile alinmis temsili mikroyap1 goriintiileri (a) tek kat, (b) ¢ift kat sir
uygulanan yizey

Uygulanan sir miktarina karsilik sir kalinligi grafigi Sekil 6’da verilmistir. Sir miktar1 ile kalinlik
arasinda lineer bir iliski oldugu goriilmistiir. Ayrica sir kalinligini belirlemek i¢in SEM-BSE
dedektorii ile sir kalinligi tespit edilmistir (Sekil 7). SEM ile farkli bolgelerden alinan kalinlik
Ol¢timlerine gore tek sir tabakasi kalinligr ortalama ~6 um ve ¢ift kat sir uygulama kalinligt ~9 pum
olarak belirlenmis ve yapilan teorik hesaplamalar ile sonuglar uyumludur.
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Sekil 6. Uygulanan sir miktarina karsilik elde edilen sir kalinlig1 degerleri

(a) (b)
Sekil 7. SEM-BSE dedektoru ile 6l¢iilmiis sir kalinliklar: (a) tek kat,
(b) cift kat sir uygulanan ylizey

Tek ve cift kat sir uygulanmis yiizeylerin Lab degerleri birbirine yakin olup, L degerleri 86,79+0,18
ile 84,83+0,22, a degeri 0,35+0,01ile 0,54+0,02, b degeri 3,59+0,01 ile 3,58+0,02 arasindadir. AE
renk degerinin 1,9692 oldugu hesaplanmis olup tek ve gift katmali sirli yilizeylere ait renk-ton
farkinin normal bir géziin algilayacagi sinirlarin altinda oldugu tespit edilmistir. Parlaklik sonuglari
incelendiginde tek ve ¢ift kat sirli yiizeylere ait degerlerin birbirine yakin matlik degerlerine sahip
oldugu belirlenmistir. 20%°lik ag1 ile alinan Sl¢iimlerde parlaklik degerleri 1,45+0,01 ile 1,49+0,01
arasinda, 60%lik ac1 i¢in 8,15+0,35 ile 8,33+0,38 ve 85° lik a¢1 i¢in 13,2+0,37 ile 12,9+0,32
degerleri arasinda oldugu ve degerlerin birbirine ¢ok yakin oldugu gézlenmistir (Cizelge 4).

Cizelge 4. Tek ve ¢ift kat sir uygulanmis yiizeylerin renk ve parlaklik 6lgiim sonuglari

Ylzey Renk Parlakhik

L a b 20° 60° 85°
Tek Kat | 86,79+0,18 | 0,35+0,01 | 3,5940,01 | 1,45+0,01 | 8,15+0,35 | 13,2+0,37
Cift Kat | 84,83+0,22 | 0,54+0,02 | 3,58+0,02 | 1,49+0,01 | 8,33+0,38 | 12,9+0,32

Tek ve gift kat sir uygulanmis yiizeylerde 50-55° temas agis1 elde edilirken, 4 ve 6 kat sir
uygulanmis ylizeyler suyu emmis ve temas agis1 Olgiilememistir (Sekil 8). Tek ve ¢ift kat sir
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uygulanmis yiizeylerden faz analizi yapildiginda, zirkon, ¢inko magnezyum disilikat, kristobalit,

kuvars ve anortit fazlari tespit edilmistir (Sekil 9). Sir kalinliginin faz gelisimini etkilemedigi tespit

edilmigtir. Sadece ¢ift kat sir uygulanan yilizeyden elde edilen pik siddetinin beklendigi lizere daha
fazla oldugu goriilmiistiir.

(b)

(c)

Sekil 8. Temas agis1 dlgiimleri (a) tek kat, (b) ¢ift kat, (¢) dort kat sir uygulanmig ylizeyler

10000 ——""CJFT KAT |
I~ TEK KAT ‘
I
by
il
5000 — ) |‘ H i
s | ] |
ﬂyquv s, e, -1 fl\ !.f ‘ b
duq/wdﬂme x \ L ‘l:' ;[
W\M‘ﬁ% W W' i H\ l\w N -\ ' .
\J4‘/de~; A W \ A o \“w* 5 ) A . .
""\.,r WA iy A ANy Aves v \
"“""“"" V‘MW "\"" Ao N P
W“’Mmﬁwf e e WY T
0

20 30 40 50

Peak List

Zircon: 98-009-6090 |

Quartz low; 98-001-6334 |

Sekil 9. Tek ve cift kat sir uygulanmis yiizeylerin XRD analizi
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4. SONUCLAR

Gergeklestirilen ¢aligmada ¢inko oksidin kendinden siiperhidrofobik 6zelliginden faydalanmak igin
nano c¢inko oksit ile modifiye edilmis porselen karo sirlar1 gelistirilmis ve kaplama kalinliginin
yuzey Ozelliklerine (parlaklik, Lab, temas agcisi, kristalizasyon/faz gelisimi, mikroyapi) etkKisi
arastirilmistir. Tek ve ¢ift kat sir uygulamasi yapilan yiizeylerde kuruma ve pisme sonrasinda
catlama problemi ile karsilasilmamistir. 4 kat ve 6 kat sir uygulama sonrasi kuruma sonrasinda bile
ince kilcal catlaklar gozlenmis ve pisme sonrasinda sir toplanmistir. Sir kalinliginin (tek ve ¢ift
katman) renk ve parlaklik degerlerini degistirmedigi gozlenmistir. Tek ve cift kat sir uygulanmig
ylizeylerde 50-55° temas agis1 elde edilirken, 4 ve 6 kat sir uygulanmis yiizeyler suyu emmis ve
temas acist Olgiilememistir. Tek ve cift kat sir uygulanmis yiizeylerden faz analizi yapildiginda,
zirkon, ¢inko magnezyum disilikat, kristobalit, kuvars ve anortit fazlar1 tespit edilmistir. Sir
kalinliginin faz gelisimini etkilemedigi ve ¢ift kat sir uygulanan yiizeyden elde edilen pik siddetinin
beklendigi tizere tek kat sir uygulanmis yilizeyden elde edilen pik siddetine gore daha fazla oldugu
goriilmiistiir. Sonug olarak tek ve ¢ift kat sir uygulamasi ile 5-12 um sir kalinliklarinda hatasiz
ylizey gelisimi elde edilecegi belirlenmistir.
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OZET

Literatiirde ¢inko oksidin kendiliginden siiperhidrofobik etki gosterdigini gosteren ¢alismalar vardir
ancak bu oOzelliginden dolay1 seramik karo yiizeylerinde kullanimi ile ilgili ¢alismalara heniiz
rastlanmamistir. Yapilan ¢alismada ¢inko oksitin kendinden siiperhidrofobik 6zelliginden
faydalanmak icin nano ¢inko oksit ile modifiye edilmis porselen karo sirlar1 gelistirilerek prosesin
ve dagitict tiiriiniin ylizey Ozelliklerine etkisi aragtirilmistir. Yiizeylerin morfolojik gelisimi taramali
elektron mikroskobu ile incelenmis, faz gelisimi X-1sinlar1 difraksiyon cihazi ile belirlenmis ve
temas a¢isi gonyometresi ile temas agilar1 6l¢iilmiistiir. Sonug olarak nano ¢inko oksit tozu diger
ilaveler ile birlikte ilave edildiginde yiizeyde catlamalar gbzlenirken, nano tozun farkli ortamda
dagitildiktan sonra ilave edilmesiyle ¢atlama problemi giderilmistir. Nano tozlarin farkli ortamda
dagitma islemi i¢in STPP ve Darvan-C olmak {izere iki farkli tiirde dagitici kullanilmis ve
dagiticinin etkisi aragtirtlmigtir. Her iki dagiticinin da nano tozlarin dagitilmasinda etkili oldugu ve
ylizeyde catlama olmadig1 gézlenmistir. XRD analizi sonrasinda Zinsit, Diopsit, Anortit, Zirkon,
Kuvars, Mullit ve Kristobalit fazlar1 tespit edilmistir. Temas acis1 dl¢iimleri sonrasinda ~50° temas
acist elde edilmis ve polimer ile kaplama sonras1 temas agis1 ~110%’ye artmustir.

Anahtar Kelimeler: Nano ¢inko oksit, Stiperhidrofobik, Porselen karo, Sirlama, Proses
ABSTRACT

There are studies in the literature indicating that zinc oxide show self-superhydrophobic effect, but
there are no studies about the use of zinc oxide on ceramic tile surfaces due to this feature. In this
study, nano zinc oxide modified porcelain tile glazes were developed in order to benefit from the
self-superhydrophobic feature of zinc oxide and the effect of the process conditions and the type of
dispersant on the surface properties was investigated. The surface morphologies were examined by
scanning electron microscopy, phase development was determined by X-ray diffraction technique
and contact angles were measured with contact angle goniometer. As a result, when nano zinc oxide
powder is added with other additives, cracks are observed on the surface, while the cracking
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problem is solved by adding the nano powder after it is dispersed in a different medium. Two
different types of dispersants, STPP and Darvan-C, were used for the dispersion of nano powders
and the effect of the dispersant was investigated. It has been observed that both dispersants are
effective in dispersing of nano zinc oxide powders and cracking problem was not observed on the
surface. Zincite, Diopside, Anorthite, Zircon, Quartz, Mullite and Cristobalite phases were

determined after XRD analysis. ~50° water contact angle was obtained at nano-zinc oxide mofified
surfaces obtained and the contact angle after coating with the polymer increased to ~ 110°.

Keywords: Nano zinc oxide; Superhydrophobic; Porcelain tile; Glazing; Process

1. GIRIS

Porselen karo sirl1 ve sirsiz olmaz iizere iki ¢esit olup hammaddeleri % 30-40 kil, %10-15 kuvars,
%40-45 feldspat olan, mekanik ve kimyasal Ozellikleri (kirillma mukavemeti, ham mukavemeti,
asinma direnci, lekelenme direnci ve kimyasal dayanimi) yiiksek, su emme degeri %0.5’ten az olan
amorf bir matris icinde kristal fazlar iceren 1200°C gibi yiiksek sicakliklarda pisirilen kaplama
malzemesidir Porselen karo iiretimi gectigimiz yillar igerisindeki Uretim kapasitesine bakildigi
zaman siirekli yiikselen bir artis sergilemektedir. Ilk yillarda porselen karolar ¢ok sade sekilde,
basit, herhangi bir fonksiyonellik olusturulmadan Uretilirken, artik teknolojinin gelismesi ile yiiksek
kaliteli karolar, farkli dokunuslu (sert, yumusak, saten, kaymaz vb.) yiizeyler gesitli sir ve baskilar
ile (lappato, semi lappato, high glossy, parlak, mat vb.) iiriin ¢esitleri artmistir. Dolayist ile
porselen karolar sadece duvar ve yer i¢in dosenen basit bir kaplama malzemesinden ¢ikmis olup

miisterinin talebine ve kullanim yerine hizmet eden bir kaplama malzemesi olmustur [1].

Siiperhidrofobik kaplamalari igeren porselen karolar son zamanlarda yogun ilgi uyandirmaktadir.
Su damlasimin 150 den biiyiik temas acisina sahip oldugu ve ayrilma ve ilerleme yonii agilarmin
10°> oldugu yuzeylere “stperhidrofobik ylizey” denilmektedir [2]. Stiperhidrofobik yiizeylerin
giiniimiizde hala arastirma konu olmasinin en 6nemli 6zelliklerinden biri kendi kendine temizleme
ve suyu itme Ozelligidir. Bu yuzden birgok alanda bu o6zellikten faydalanmak igin g¢alismalar
yapilmaktadir. Son zamanlarda diinyay: etkisi altina alan Covid 19 ile beraber temizligin ve
hijyenin 6nem verilmesi ile beraber miisteriler seramik karo kaplama malzemelerinde kolay
temizlenebilme ve daha hijyenik yizeye talep etmektedir.

Literattrde, ¢inko oksidin kendinden stiperhidrofobik 6zellige sahip olduguna dair sinirli sayida
calisma vardir [3,4]. Wu ve arkadaslari ¢alismalarinda siiperhidrofobik eldesi i¢in dncelikle cam ve
silikon gibi diisiik enerjili yiizeyler kullanmistir. ZnO film olusturma igin ise hazirlamig oldugu
ZnO(NO3), NH,CI, tre ve amonyak gibi ¢ozelti hazirlayarak 90°C’de 1 saat ekleterek sonrasinda
ylizeye azot gazi tutularak kurutma islemi yapilmustir. 160 lik bir temas acis1 elde edilmistir [3].
Bir diger calisma ¢elik malzemeler {izerinde siiperhidrofobik yiizeyler elde etmek icin Qing ve ark.
nano ve mikro boyutta ZnO karisimini yiizeye kaplamiglardir. Yapilan 6l¢iim neticesinde temas
acist 162°, ayrilma ve ilerleme yonii acist 6° tespit edilmistir. Bdylece yiizey kendi kendine
temizleme ile beraber iyi bir korozyon direncine de sahip olmustur [4]. Tarafimizdan daha onceden

October 23-25, 2020 Afghanistan, Faryab University https:;//www.masjournal.co.uk/ 82



NATURAL & MEDICAL SCIENCES

yaptigimiz calismalarda endiistriyel duvar karosu sir1 igerisine Zn metali ilave edilerek sir
kompozisyonu modifiye edilmis ve farkli sicakliklarda pisirilmis ve sonrasinda fluoropolymer ile
kaplanarak anti bakteriyel ve siiperhidrofobik etki aragtirilmistir [5]. Yapilan ¢alisma sonrast ZnO
kristallerinin diisiik ylizey enerjisine ve dolayisiyla hidrofobik karaktere sahip oldugu bilgisine
ulasilmistir. Siiperhidrofobik karakterin artisiyla birlikte anti bakteriyel etki de artmistir. Yine
caligmalarin devaminda ticari porselen karo sir1 igerisine diger ilaveler ile ayni anda farkli
miktarlarda (%5 hac. ve %2.5 hac.) nano ¢inko oksit (ZnO) tozu ilave edilerek sir kompozisyonu
modifiye edilmisti. Hacimce %35 nano ZnO tozu ilave edilmis sir uygulamasi sonrasi kuruma
sonrasi bile yiizeyde kilcal ¢atlaklar gézlenmis ve su damlasi yiizeye damlatildiginda yiizeyin suyu
emdigi gozlenmisti. Hacimce %2.5 nano ZnO tozu ilave edilmis sirin yilizeye uygulanip pisirim
sonrast yine ince kilcal ¢atlak olusumu gozlenmisti, ancak olusan catlaklar daha ince (Sekil 1a,b) ve
yilizeyde su damlasi daha uzun siire stabil kalmakta daha sonra suyu emmektedir. Yiizeyden yiiksek
biiylitmelerde alinan goriintiiler incelendiginde nano boyuttaki ¢inko oksit tozlarinin iyi bir sekilde
dagilmadigi, ylizeyi homojen bir sekilde kaplamadigi ve bosluklarin varligi gézlenmisti [6]. ZnO’in
kendinden hidrofobik 6zellik etkisini gdzlemlemek amaciyla ilk dnce yiizey catlaklarinin 6nlenmesi
gerekmektedir. Bu nedenle yapilan ¢alismada ylizey c¢atlaklarin1 onlemek i¢in yOntemler
gelistirilmis ve ylizey ozelliklerine etkileri tartisilmustir.

S00 pm 500 pm 10

Sekil 1. (a) Hacimce %S5 ve (b,c) %2.5 nano ZnO katkil1 yiizeylerin SEM-SE gorintusu (c)
topaklanmis nano ZnO taneleri

2. MATERYAL VE YONTEM
2.1. Sir Recetelerine Nano ZnO ilavesi

Bilecik’te yerlesik olarak bulunan Seranit Fabrikasi’ndan porselen karolar ve porselen karo sir1
temin edilmistir. Daha 6nceden yaptigimiz ¢alismada nano ZnO tozu sir igerisine diger bilesenler ile
birlikte ilave edilmis ve SEM incelemeleri sonrast tozlarin iyi dagilmadigi ve topaklandigi
gbzlenmis ve yiizeyde ince kilcal catlaklar olusmustu. Yiizey ¢atlaklarini engellemek amaciyla
ticari porselen karo sir1 igerisine hacimce %2.5 nano ZnO (dso: 20 nm, %99.90 saf, EgeNanotek,
Tiirkiye) farkl ortamda dagitildiktan sonra ilave edilmistir.

Nano tozlarin dagitma islemi icin STPP ve Darvan-C olmak iizere iki farkli tiirde dagitici
kullanilmig ve dagiticinin etkisi arastirilmistir. STPP kullanilarak hazirlanan sir kompozisyonu “S”
olarak kodlanmig, Darvan-C kullanilarak hazirlanan sir kompozisyonu ise “D” olarak kodlanmustir.
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Sonuglarin giivenirliligi i¢in her kompozisyondan 4 adet numune ylizeyine uygulama yapilmistir.
Nano ZnO tozlarinin dagitilmasinda Leonard ve ark. nin yaptigi ¢alisma referans alinmistir [7].
Nano ZnO tozlarinin dagitilmasindaki uygulanan ilk agsama manyetik karistirma islemidir. 10 ml saf
su igerisine 0.233 ml Darvan-C ve 1.144 g nano ZnO tozu ilave edilerek 25 ml’lik beherde 300 rpm
donme hizinda, oda sicakliginda, 30 dakika manyetik karigtiricida karigtirilmistir. Manyetik
karigtirma isleminden sonra siispansiyon ultrasonik banyoda, 30 mm yiiksekliginde suyun iginde
konularak, 60 dk. siire ile bekletilmistir. %40 kat1 (porselen karo sir1 ve nano ZnO), %60 su olacak
sekilde sir kompozisyonu ayarlanarak, mikserde karistirma islemi yapilmistir. Sonrasinda nano ZnO
ile modifiye edilmis sir, ultrasonik banyoda 60 dk. tutularak sirlama i¢in hazir hale getirilmistir.
Islem basamaklarmin gorselleri Sekil 2°de verilmektedir.

Sekil 2. Islem basamaklarinin gorselleri, (a) nano ZnO tozlarinin manyetik karistiricida
karistirilmasi, (b) ultrasonik banyo, (c) sir karigiminin mikserde karistirma ve (d) ultrasonik
banyoda tutulmasi

2.2. Sirlama Islemi

Porselen ham karo biinyelerden 30x30 mm ebatinda kesilerek numuneler/altliklar hazirlanmistir.
Seramik altliklarin {izerine 6nce angop uygulamasi yapilmis, sonrasinda da spreyleme teknigi ile
yeni sir kompozisyonlar1 Seranit Ar-Ge Merkezi laboratuarlarinda uygulanmistir. Spreyleme islemi
oncesinde sir viskozitesi sodyum tri polifosfat (STPP) ve su ilavesi yapilarak uygun akiskanliga
getirilmek i¢in ayarlanmistir. Yiizeye tek kat sir uygulamasi yapilmistir. Etlivde kurutma islemi
110°C°de 30 dk. siire ile yapilmis ve yiizeyler incelenmistir.

2.3. Pisirim
Pisirim islemi Seranit firmasmnin ticari porselen karolar1 pisgirdigi sicaklikta (~1210°C’de 55 dakika

stire ile) yapilmistir. Pisirim sonrasi numune yiizeyleri goz ile inceleme yapilmustir.
2.4. Yiizeyin Polimer ile Kaplanmasi
Pigirim sonrasinda yeni gelistirilen yiizeylerin suyu emmedigi ancak temas ag¢isinin da ¢ok yiiksek

olmadig: tespit edildiginden polimer kaplamanin etkisini gérmek amaciyla su bazli polimer ile
kaplama yapilmis ve temas acgilar dl¢iilmiistiir. Su bazli polimerik soliisyon, 30*30 mm ebadinda
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hazirlanmis karo yiizeylerine spreyleme metodu kullanilarak uygulama yapildiktan sonra karo
numuneleri 150 °C’lik etiivde 30 dakika siiresince 1s1l isleme tabi tutulmustur.

2.5. Temas A¢is1 Ol¢iimii Y iizey

Elde edilen yiizeylerin temas acilari Kruss marka DSA-25 model temas acist Olgiim cihazi
kullanilarak ol¢iilmiistiir.

2.6. X-Isinlan Difraksiyon (XRD) Cihazi ile Yiizeylerin Faz Analizi

Panalytical marka Empyrean model X-isinlar1 cihazi yardimiyla Cu Ko 1simasi kullanilarak
ylizeylerin faz analizi yapilmistir.

2.7. Taramah Elektron Mikroskobu (SEM) ile Mikroyap1 Analizi

Karakterizasyon oncesinde numuneler iletken olmayan seramik malzemenin ylizeyi iletkenligi
saglamak ve dolayisiyla elektronlarin yiizeye sarj olmasini engellemek i¢in iletkenligi yiiksek olan
altin-paladyum alagimi ile vakum ortaminda kaplanmistir. Mikro yapisal analizler FEI marka, Nova
Nano SEM 650 model FEG-SEM (taramali elektron mikroskobu)’nda ikincil elektron (SE)
dedektorii geri yansiyan elektron dedektorii (BSE) ile yapilmustir.

3. BULGULAR VE TARTISMA

Nano tozlarin dagitma islemi i¢in STPP ve Darvan-C olmak iizere iki farkli tiirde dagitici
kullanilmig ve dagiticinin nano ¢inko oksit tozlarin1 dagitmadaki etkisi arastirilmistir. Sonuglarin
giivenirliligi i¢in her kompozisyondan 4 adet numune yiizeyine uygulama yapilmistir. Sir
kompozisyonlarinin yiizeye uygulanip kurutma isleminden ve pisirme islemlerinden sonra her iki

yiizeyde de ¢atlama problemi gézlenmemistir (Sekil 3).
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DARVAN-C

Sekil 3. Sir kompozisyonlarinin yiizeye uygulanip kurutma isleminden ve pigirme islemlerinden
sonra yiizey Ozellikleri (¢atlama gézlenmemistir)

STPP ve Darvan-C dagiticilarinin her ikisinin de nano ¢inko oksit tozlarinin dagitilmasinda etkili
oldugu, ylizeye su damlatildiginda suyu emmedigi ve her bolgesinde ayni davranisi sergiledigi ilk
gozlemlerdir (Sekil 4).

Sekil 4. (a) S ve (b) D kodlu yiizeylerde su damlasinin davranisi

Daha 6nceden yaptigimiz ¢alismada nano ZnO tozu sir igerisine diger bilesenler ile birlikte ilave

edilmis ve SEM incelemeleri sonrasi nano tozlarin iyi dagilmadigi ve topaklandigi gozlenmis ve
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ylizeyde ince kilcal catlaklar olusmustu. Yiizey catlaklarin1 engellemek amaciyla nano ZnO tozlari

farkli ortamda dagitildiktan sonra ilave edilmistir. Yapilan SEM incelemeleri sonrasinda her iki

dagiticinin kullanimiyla proseste yapilan degisiklik ile ylizeyde ¢atlak olusumuna rastlanmamaistir
(Sekil 5).

(a) (b)
Sekil 5. Nano ZnO tozlar1 farklinin ortamda (a) STPP , (b) Darvan-C ile dagitildiktan sonra sir

kompozisyonuna ilave edilmesiyle pisirim sonrasi yiizey gelisimi

Biiyiik biiylitmelerde (50.000x) alinan taramali elektron mikroskobu geri yansiyan goriintiisiinde
nano c¢inko tanelerinin hem STPP hem de Darvan-C tipi dagiticilar kullanildiginda yiizeyde
homojen bir sekilde dagildigi gozlenmistir (Sekil 6). Her iki dagitici tiirii de nano ¢inko oksit
tanelerini dagitmada etkili olmustur.

Sekil 6. Farkli dagiticilar kullanilarak nano ¢inko oksit tanelerinin ylizeyde dagilimini gosteren
SEM-BSE gorunttleri (a) STPP, (b) Darvan-C

Pigirim sonrasi her sir kompozisyonu i¢in 2 numuneden ve her numunenin yiizeyinden 5 farkli
noktadan (koselerden ve merkezden) olmak iizere toplam 10 adet temas acis1 dl¢iimii yapilmistir. S
kodlu numunenin yiizeyinden elde edilen en yiiksek temas agis1 degeri ~54° iken en diisiik temas
acis1 degeri 47° olarak elde edilmistir (Sekil 7).
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(a) (b)
Sekil 7. S kodlu yiizeyden elde edilen (a) en yiiksek (54°) ve (b) en diisiik (47°) temas agilar1

D kodlu numunenin yiizeyinden elde edilen en yiiksek temas agis1 degeri ~57° iken en diisiik temas
acis1 degeri 48° olarak elde edilmistir (Sekil 8). Elde edilen degerler S kodlu yiizey ile benzerdir. Bu
durum nano tozlarin iyi bir sekilde dagildigin1 ve yiizeyin homojen oldugunu gostermektedir.
Ancak ¢inko oksit kendinden hidrofobik 6zellik etkisini gostermemektedir.

(a) (b)
Sekil 8. S kodlu yiizeyden elde edilen (a) en yiksek (57°) ve (b) en diisiik (48°) temas agilar

Bu nedenle yiizeyler su bazli polimer soliisyon ile kaplanarak yiizey kimyas1 degistirilerek temas
acilan Olgiilmiistiir. Polimer kaplamanin her iki yiizeyde de olumlu etkisi oldugu ve temas agisini
~110°ye kadar ¢ikmis ve hidrofobik dzellik sergilemektedir (Sekil 9).

(@) (b)
Sekil 9. Polimer kaplanmis yiizeylerin temas agilari (a) S kodlu yiizey, (b) D kodlu ylizey

XRD cihazi ile yiizeylerin faz gelisimi incelenmistir. Yiizeylerde yiiksek oranda Anortit fazi ile
birlikte, Zirkon, Zinsit, Kuvars, Diopsit, Mullit, Kristobalit ve az miktarda Kalsiyum silisid fazlar
tespit edilmistir (Sekil 10).
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Sekil 10. S ve D kodlu yiizeylerde faz gelisimini gdsteren faz analizi grafigi ve olas1 fazlar
4. SONUCLAR

Yapilan ¢alismada ¢inko oksidin kendinden hidrofobik 6zelliginden faydalanmak i¢in nano ¢inko
oksit katkil sirlar gelistirilmis, prosesin ve dagitici tliriiniin ylizey 6zelliklerine etkisi aragtirilmigtir.
Nano c¢inko oksit tozunun diger ilaveler ile birlikte ilave edildiginde yiizeyde c¢atlamalar
gozlenirken, nano tozun farkli ortamda dagitildiktan sonra ilave edilmesiyle gatlama problemi
giderilmistir. Nano tozlarin farkli ortamda dagitma islemi i¢in STPP ve Darvan-C olmak tizere iki
farkl tiirde dagitict kullanilmis ve her iki dagiticinin da nano ¢inko oksit tozlarin1 dagitmada etkin
oldugu ylizeyde catlama olmadigi gozlenmistir. XRD analizi sonrasinda Zinsit, Diopsit, Anortit,
Zirkon, Kuvars, Miillit ve Kristobalit fazlari tespit edilmistir. Temas agis1 6l¢iimleri sonrasinda ~50°
temas acis1 elde edilmis ve polimer ile kaplama sonras1 temas agis1 ~110%’ye artmustir.
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ABSTRACT

The Cu(Il) and Ni(ll) complexes with Schiff base (N-2-hydroxy-1-naphthalidene-4-chloroaniline )
were synthesized and characterized using infrared spectral analysis, melting point/decomposition
temperature, magnetic susceptibility, conductivity measurement, solubility test and elemental
analyses. The Schiff base and its metal complexes were screened for antimicrobial activity. The
molar conductance values range (0.98 — 2.78Q cm”mol™) indicated non-electrolytic nature of the
complexes. The magnetic susceptibility values; 1.92BM indicated Cu(ll) complex as paramagnetic
while —Ve indicated diamagnetic nature of Ni(Il) complex. The infrared spectra analysis suggested
that the Schiff bases behave as a bidentate ligand coordinates to metal ion via azomethine nitrogen
and phenolic oxygen. The high decomposition temperature range (238 — 264°C) indicated the
stability of the complexes. The elemental analyses results revealed slight differences between
observed and calculated percentages of C, H, and N in the Schiff base and metal complexes, this is
in line with the proposed structures of the prepared compounds. The antimicrobial activity of Schiff
base and its complexes were carried out using agar well diffusion method. The results revealed that
the Schiff base and its metal complexes possessed moderate antimicrobial activity when compared
with the standard (ciprofloxacin and Ketoconazole).

Keywords: Schiff base, Complexes 2-hydroxy-1-naphthaldehyde, 4-chloroaniline, Antimicrobial
activity.

INTRODUCTION

The chemistry of the carbon-nitrogen double bond plays a vital role in the progress of chemical
science (Matangi et al., 2012). Schiff bases are characterized by the presence of the azomethine
functional group (-C=N-), and are usually formed by condensation of carbonyl compound (aldehyde
or Ketone) with a primary amine (Iniama and Isaac, 2013). The first reports of this kind of reaction
have been published by Hugo Schiff in the 1860s. Schiff bases are important classes of ligand that
coordinate to metal ion via azomethine nitrogen (Uddin et al., 2014). The Schiff base Ligands may
act as bidentate, tridentate, tetradentate, hexadentate Ligands, etc., which can be designed to yield
mononuclear or binuclear complexes or one-dimensional, two-dimensional and three-dimensional
metal-organic frameworks (Anita et al., 2010)

Schiff base Ligands may contain a variety of substituent with different electron-donating or
electron-withdrawing groups, and therefore may have different interesting chemical properties.

Schiff bases have been widely used as ligand because of high stability of their coordination
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compounds, good solubility in common solvents such as methanol, chloroform, Dimethylsulfoxide
and Dimethylformamide e.t.c (Bharat et al., 2015), relevant biological application, high flexibility
and medicinal efficacy (Jai, et al., 2016). Schiff bases obtained from aromatic aldehyde and
aromatic amines have shown a number of applications in many fields such as pharmaceutical, life
sciences and chemical science (Muzammil et al., 2015). These important compounds have been
reported to possess diverse biological activities such as antifungal, anti-inflammatory, antibacterial,

antioxidant and antitumor, (Neelofar et al., 2017).

Metal complexes have been receiving considerable attention for many years, due to their interesting
characteristics in the field of material science and biological system (Rajendra, et al., 2012). Metal
complexes have an important application in medicinal chemistry. Medical science demands such
types of compounds which are more potent, biologically active, easily absorbable and nontoxic, and
show fast action for treatment of diseases (Ibrahim et al., 2017).

Extensive studies revealed that chelation makes the complex more stable and biologically more
active in the presence of bio-metal. Metal ions fixed the complexes at the specific active site of the
proteins and enzymes of the host and show their potentiality (Chaudhary, 2013).

Methodology

All chemicals were purchased from Sigma Aldrich and used without further purification. All glass
wares used were washed with detergent after soaking in conc. HNO3 rinsed with distilled water and
dried in an oven. Weighing was conducted using electrical Melter balance model AB54. Infrared
spectral analysis was determined using Fourier transform infrared spectrophotometer (FTIR-8400S)
range 4000-400cm™. Electrical conductance was measured using Jenway conductivity meter model
4010 range 20-200us. Melting points and decomposition temperature were determined using
microprocessor melting point apparatus (WRS-1B). Magnetic susceptibility was determined using
magnetic susceptibility balance MKI Sherwood scientific Itd. Elemental analyses were determined
using Series Il CHNS/O 2400 Perkin Elmer.

Preparation of Schiff base

The Schiff base was prepared by mixing ethanolic solution of 2-hyroxy-1-naphthadehyde with that
of ethanolic solution of 4-chloroaniline in 1:1 ratio. The resulting solution was refluxed for 4hours
and then cools to room temperature; on cooling the precipitate formed which was filtered, washed
and recrystallise with ethanol and diethyl-ether and then dried in desiccators over anhydrous CacCl,
for 72hrs (Gomathi, et al., 2013)
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Schemel: Preparation of Schiff Base

Preparation metal complexes

N-2-hydroxy-1-naphthalidene-4-chloroaniline

The complexes were prepared by mixing hot ethanolic solution of metal salts with that of hot

ethanolic solution of Schiff base ligand in 1:2 ratios. The resulting mixture was reflux for 8hrs, in

each case and then cool to room temperature, on cooling the precipitate formed, which was filtered,

washed with ethanol and diethyl-ether several times to remove any excess ligand. And finally dried

over anhydrous CaCl, in desiccators to obtained required complex (Gomathi, et al., 2013).The metal

salts include hydrated Cu(ll) and Ni(ll) chloride salts respectively.

Cl

O 10

Cl

Cl

Cl

Scheme 2: Preparation of Complexes
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Determination of Melting point of Schiff base and Decomposition Temperature of the metal

complexes

The melting point of Schiff base and the decomposition temperature of metal complexes were
determined using microprocessor melting point apparatus (WRS-IB). The results obtained are
shown in Table.1 (Ibrahim et al., 2017)

Solubility Test

The solubility test of Schiff base and its metal complexes were carried out in water, Diethyl-ether
ethanol, methanol, acetone, and chloroform, Dimethylsulfoxide and Dimethylformamide in which
0.2g of each sample was tested in 10ml of each solvent. The results obtained are shown in Table.2.
(Yusuf et al., 2018)

Determination of Water of Hydration in the Complexes

0.2g of prepared complex each was placed in a clean weighted Petri dish which was then placed in

an oven at 110°C for 72hrs, until a constant weight was obtained.

The weight loss if any, recorded as water of hydration from the constant weight of anhydrous
complex; the percentage water of hydration was calculated for each complex using the expression
below. (Ibrahim et al., 2017)

_ weight loss
% water of hydration = — _ x 100%
initial weight of sample

Molar conductance measurements

Immol of each complex was dissolved in 10ml of Dimethylsulfoxide (DMSQO) and the
corresponding specific conductance value was recorded using Jenway conductivity meter model
4010. (Moamens, 2013)

From the specific conductance value recorded, the molar conductance of each metal complex was

calculated using the expression below. The results obtained are shown in Table4.3.

100 X specific conductance

Molar conductance = — -
ionic concentration
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Magnetic Susceptibility Measurement

The magnetic susceptibility of complexes was determined using magnetic susceptibility balance
MKI Sherwood science Itd via the expression below. The results obtained are shown in Table4.5
(Javed, 2006).

(R—Ro)

Xe = CL =

Where Xg = Mass susceptibility, C = 1 (Constant), L = Sample length in the tube (whose range
should be set between 1.5 to 3.5cm, R = Reading obtained from the sample packed in the tube, R, =
Reading obtained from preweight empty tube, M = mass of the sample in the tube (measured in

gram).

Antimicrobial activity

The prepared Schiff base and its metal complexes were screened for antimicrobial activity against
two Gram-negative bacteria i.e. (Salmonella typhi and Salmonella gallinarum) and two fungal
isolates i.e. (Aspergillus fumigatus and Rhizopus species) by the agar well diffusion method. The
wells (6 mm in diameter) were dug in the media with the help of a sterile metallic borer. Bacterial
inocula were spread on the surface of the nutrient agar while fungal isolates were spread on the
surface of the sabouroud dextrose agar with the help of a sterile cotton swab. The recommended
concentration of the test sample in DMSO was introduced in the respective wells. In each case other
well supplemented with standard antimicrobial and antifungal drugs i.e. (Ciprofloxacin and
Ketoconazole) respectively which served as positive controls. The plates were incubated at 37°C for
24h in the case of bacteria and at 37°C for 48h in the case of fungi. The activity was determined by
measuring the diameter of zones showing complete inhibition (mm). (Neelofar et al., 2017)

Results Discussion
Tablel: Physical and Analytical Data of Schiff base and its metal Complexes

Compound Colour Mol.Formula Mol.wt  Melt.pt/Dec. %Yield Elemental analysis

Temp.(°C) Calculate (Found)
%C %H %N
Schiff base Yellow Cy7H12NCIO 218.5 123 82.40 72.47 4.26 4.97
(72.22)  (6.02)  (6.12)
[CU Lz] Green C34H22CUN202C|2 624.5 264 68.89 65.33 3.52 4.48
(65.85) (4.38)  (4.70)
[NiL,].H,O Brown Ca4H24NiIN,05Cl, 637.7 238 87.80 63.98 3.76 4.39

6409) (511  (5.32)

Key: L = Ligand
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Table.2: Solubility of the Schiff base and the Complexes in some common Solvents

Compound Water Methanol Ethanol Chloroform Acetone DMF DMSO
Schiff base IS S SS S S S S
[CuL,] IS S SS S S S S
[NiL,].H,O IS S SS S S S S

L = Ligand, DMSO = Dimethylsulfoxide, DMF = Dimethylformamide, IS = Insoluble,
SS = Slightly soluble, S = Soluble

Table 3: IR Spectra of the Schiff base and metal Complexes

Compound V(C=N) cm? V(M-0) cm™ V(M-N) cm™® V(H,0) cm?
Schiff base 1607 -

[CuL,] 1603 612 504

[NiL,].H,O 1618 604 531 3320
Key: L= Ligand

Table 4: Conductivity Measurement of Complexes in DMSO

Complex Concentration Specific Conductance Molar Conductance
Moldm Ohm?*cm? ohm™ cm? mol*

[CuL,] 1.0x10° 0.98x10® 0.98

[NiL,].H,0 1.0x10° 2.78x10°® 2.78

Key: L= Ligand, DMSO= Dimethylsulfoxide

Table 5: Magnetic Susceptibility of the Complexes

Compound Xg(gmol™) Xm( gmol™) Heft M) Property

[CuL,] 2.46x10° 1.154x107 1.92 Paramagnetic

[NiL,].H,O -9.09x108 -5.96x10° Ve Diamagnetic
Key: L = Ligand

Table 6a: Antibacterial activity of Schiff base and its metal Complexes

Compound Diameter of inhibition zone(mm)/concentration
S.gallinarum S.typhi Control
15ug 30ug 60ug 15ug 30ug 60ug 30ug
Schiff base 08 09 11 07 08 11
[CuL,] 08 11 12 09 12 16 Ciprofloxacin
[NiL,].H,O 12 15 19 12 13 17 32

Key: S = Selmonella, L = Ligand
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Table 6b: Antifungal activity of Schiff base and its metal Complexes

Compound Diameter of inhibition zone(mm)/concentration
A.fumigatus R.species Control
15ug 30ug 60pg 15ug 30ug 60pg 30ug
Schiff base 07 08 10 07 09 11
[CuL,] 08 10 12 09 11 14 Ketoconazole
[NiL,].H,O 08 12 15 08 10 13 28

Key: A = Aspergillus, R = Rhizopus, L = Ligand

Discussion

The reaction between 2-hydroxy-1-naphthaldehyde and 4-chloroaniline yielded Schiff base ligand
(N-2-hydroxy-1-naphthalidene-4-chloroaniline) which is yellow solid with the percentage yield of
82.40% and melting point of 123°C. (Table.1) this is in agreement with the colour and closer in
melting point reported by Gomathi et al., (2013). The elemental analysis data revealed slight

differences between the calculated and observed percentage values of CHN respectively (Table.1).

The interaction between Schiff base ligand with hydrated Cu(ll) and Ni(ll) chloride salts formed
complexes with different colours (Table.1) the colours may be due to charge transfer or nature of
the ligand. The decomposition temperature of the Complexes fall in the range of 238-264°C
(Table.1), these temperature range indicated the good stability of the Complexes due to the
formation of large rings. Also the elemental analysis data revealed slight differences between the
calculated and observed percentage values of CHN respectively (Table.1). These values are in good

agreement with the proposed structures of the prepared compounds.

The Schiff base and its metal complexes are insoluble in water and diethyl ether, slightly soluble in
ethanol and completely soluble in some common organic solvents such as methanol, acetone,
chloroform, Dimethylsulfoxide (DMSO) and Dimethylformamide (DMF) (Table.2).

The values obtained in the spectrum of the Schiff base showed a band at 1607cm™ which is
attributed to V((>C=N-) stretching vibration, and this band shifted to another region 1603cm™ in the
spectrum of the Cu(ll) complex and 1618cm™ region in the spectrum of the Ni(ll) complex.
(Table.3) indicating the coordination of the Schiff base with the metal ion through nitrogen atom of
azomethine group and phenolic oxygen. The new bands appeared in the spectra of the Cu(ll) and
Ni(ll) complexes at 604-612cm™ and 504-531cm™ which are attributed to V/(M-O) and V(M-N)

October 23-25, 2020 Afghanistan, Faryah University https://www.masjournal.co.uk/ 97




MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
stretching vibration respectively, (Table.3) also indicating the coordination of the Schiff base ligand

to the metal(ll) ion. .
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Figure2: Spectrum of Cu(ll) Complex
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Figure3: Spectrum of Ni(ll) Complex

The molar conductance values obtained in range from 0.98-2.780hm™cm?mol™ indicated non
electrolytic nature of the complexes as shown (Table.4).

The values obtained from magnetic susceptibility measurement of all the complexes at room
temperature indicated Cu(ll) complex as paramagnetic while Ni(ll) complex as diamagnetic

respectively as shown in (Table.5).

The antimicrobial activity of the Schiff base and its metal complexes was conducted using agar well
diffusion method against negative bacterial strains (Selmonella gallinarum and Salmonella typhi)
and fungal isolate (Aspergillus fumigatus and Rhizopus species).The diameter of the inhibition
zones were measured and recorded as shown in Table 6a and 6b. The results revealed moderate
antimicrobial activity against the selected organisms; the Ciprofloxacin and Ketoconazole were
used as standards. The activity of the Schiff base and its metal complexes increase by increasing
their concentrations. And also the metal complexes showed higher activity than the free ligand. This
may be due the greater lipophilicity nature of the complexes. Such increased activity of the
complexes can be explained on the basis of Overtone's concept and Tweedy's chelation theory.
According to Overtone’s concept of cell permeability, the lipid membrane that surrounding the cell
allow the passage of only lipid soluble materials due to which liposolubility is an important factor
which controls the anti-microbial activity. On chelation, the polarity of the metal ion will be
reduced to a greater extent due to overlap of the ligand orbital and partial sharing of positive charge

of metal ion with donor groups. Further, it increases the delocalization of the x electrons over the
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whole chelates ring and enhances the lipophilicity of the complex. This increased lipophilicity
enhances the penetration of the complexes into lipid membrane and the blocks the metal binding
sites on enzymes of microorganisms. These metal complexes also disturb the respiration process of
the cell and thus block the synthesis of proteins, which restricts further growth of the organism
(Matangi et al., 2012).

Figure4: Antimicrobial activity of the complexes against bacterial strains

Figure5: Antimicrobial activity of the complexes against fugal isolates

Conclusion

The Schiff base derived from 2-hydroxy-1-naphthaldehyde and 4-chloroaniline and its metal
complexes were synthesized and characterized successfully. The Schiff base act as bidentate ligand
coordinates to metal ion through azomethine nitrogen and phenolic oxygen. All The complexes are
non electrolytic in nature, other analytical data revealed 1:2 metal-ligand ratios in all the complexes.
Both the Schiff base and its complexes indicated promising antimicrobial activity
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Abstract

A supply chain is dynamic which follows various stages to fulfill customer requests and generate profits.
Industry and academicians have spent several years in understanding and researching the intricacies of
supply chain management. The shift in power from the manufacturer to the consumer, user-friendly
technology, advent of the omnipresent internet, and economic deregulation leading to the stiff competition
are just some of the characteristics of a new age. This has also meant shifting the onus of creating profit and
wealth from the market (external environment outside the manufacturer's control) to inside the organization
(within the manufacturer's control). The tools and techniques of supply chain management have come to the
manufacturer's rescue. This paper aims to make an overview of the present status of supply chain
management application in a local manufacturing company, to assess its impacts on the performance of the
organization, to discuss the relevant issues, and to suggest the action plans for successful implementation of
supply chain management concept. The primary benefit of supply chain management is the solution to the
problems in running the production system with the full capacity of the company. Facility assets of the
company exist for production and if production increases up to the full capacity, 100% benefit will be
available from the facility driver. The second substantial benefit from supply chain management is the
implementation of the economic order quantity model in the inventory sector for the proper functioning of
the company and increase profitability.

Keywords: Supply chain management, Production, Benefit, Quantity model, Profitability.

1. INTRODUCTION

The supply system basically includes the method of planning, implementing, and monitoring the proficient,
effective flow, and storage of services or goods from the organization from its place of production to the
place where it is required. Supply chain management (SCM) has dominated our lives, our thinking, and our
actions for almost half a decade now. Industry and academicians have spent several man-years in
understanding and researching the intricacies of SCM. From material management to SCM, the evolution has
been slow and steady. The decade of the '90s has been the most turbulent leading to large scale adoption of
the concept of SCM. Shift in power from the manufacturer to the consumer, user-friendly technology, advent
of the omnipresent internet and economic deregulation leading to stiff competition are just some of the
characteristics of this new age. This has also meant shifting of the onus of creating profit and wealth from the
market (external environment outside the manufacturer's control) to inside the organization (within the
manufacturer's control). The tools and techniques of SCM have come to the manufacturer's rescue. There are
several stories of how companies have released locked in capital, thereby generating profits in-house by
implementing SCM. The benefits are manifold and long term.

Following the Second World War, production outstripped demand, resulting in more marketing or selling
problems than buying problems. Also, the world war emphasized the importance of reaching the right
products at the right time in the right amount and of the right quality. If the soldiers could not get whatever
they wanted at the right time, the consequences could be disastrous. If the enemy was right in front and the
soldier started firing at him from his pistol, and if due to quality problems the pistol did not work at that
instant, the less said about the outcome, the better. These requirements and the criticalities associated with
them made the defense forces seriously analyze the supply chain.
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Supply chains are essentially a series of linked suppliers and customers; every customer is in turn a supplier
to the next downstream organization until a finished product reaches the ultimate end user [1]. The supply
chain not only includes the manufacturer and suppliers, but also transporters, warehouses, retailers, and
customer themselves [2]. Material and information flow both up and down the supply chain [3]. For any
supply chain, there is only one source of revenue: the customer [4]. Supply chain activities begin with a

customer order and ends when a satisfied customer has paid for his or her purchase [5]. Most supply chains
are actually networks [6]. The higher the supply chain profitability, the more successful the supply chain [7].

The concept of supply chain management (SCM) system is very recent in Bangladesh. At present, there are
many manufacturing companies in the country but they are not doing very well due to lack of knowledge of
SCM. The identifiable reasons are lack of exposure to the concurrent techniques and facilities, inadequate
indigenous support system, scarcity of qualified manpower etc. On the other hand, manufacturing industries
in the developed nations are taking the advantage of relevant techniques and thus dominating world trade and
business. The main identifiable problem in implementing SCM system in local industries is identification of
leading supply chain driver. Among all drivers of SCM system, one or all coordinated drivers may dominate
competitiveness, profitability, and prosperity of the organization. So, the implementation of SCM can lead to
disaster when it is used without careful analysis of the specific requirements of the concern company.
Therefore, its appropriateness and effectiveness depend upon the extent of its customization. Again, every
manufacturing firm wants to maximize profit by reducing the importance of any one or all drivers of SCM.
But in course of time when management finds that SCM claims 100% of the total investment then they
become conscious to curb the cost of SCM. As local manufacturing industries have to face extreme
competition due to globalization and in many cases, their production cost is extensively high so they are in
require to take the advantage of utilization the concept of SCM and its implementation.

According to the U.S. department of commerce, companies are spending more than $600 billion annually on
logistics-related services and activities [8]. A recent study uncovered the global logistics expenditure which
exceeds $3.5 trillion annually, nearly 20% of world's GDP, making logistics perhaps the last frontier for
major corporations to significantly increase shareholders and customer value [9].

Today, information technology must be conceived of broadly to encompass the information that businesses
create and use as well as a wide spectrum of increasingly convergent and linked technologies that process the
information. In addition to computers, then, data recognition equipment, communications technologies,
factory automation, and other hardware and services are included [10]. IT infrastructures today may be quite
complex and comprehensive, supporting the firm's communication networks, databases, and operation
systems. In fact, IT infrastructure capabilities underpin the competitive positioning of business initiatives
such as cycle time reduction, implementing redesigned cross—functional processes, utilizing cross-selling
opportunities and capturing the channel to the customer [11]. Changes in thinking that become necessary
include aligning corporate strategies to the IT paradigm, providing incentives for functions to achieve
common goals through the sharing of information, and implementing the technologies to redesign the
movement of goods to maximize channel value and lower cost [12]. New standards and goals can be set
which, in turn, will help better satisfy the customer's requirements for quality, cost, product and service [13].
Supply chain and logistics are critical components of any successful growth strategy [14]. In November,
1996, Supply Chain Council introduced a Supply Chain Operations Reference (SCOR) model which is a tool
for (1) measuring both supply chain performance and the effectiveness of supply chain reengineering, as well
as (2) testing and planning for future process improvement [15]. Time has also been shown by several
authors to be a highly effective area to focus overall improvement efforts within an individual organization
[16]. Kaplan and Norton presented an approach that holds great promise for supply chain performance
measurement which incorporates both financial and operating performance measures that are used at all
levels of the supply chain and the supply chain level represents the starting point for the balanced scorecard
[17]. A number of studies have been carried out on the types of action and behaviours that lead to trusting
relationships between individuals, and this has enabled researchers to develop taxonomy of different types of
trusts [18].
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2. Methodology

At the present time supply chain is very important for any manufacturing company for its best services to the
customers and its profitability enhancement. But, most of the companies are not that much aware regarding
introduction of supply chain concept in the company. Data has been collected from Bangladesh Cable Shilpa
Limited (BCSL) considering various factors. It runs with the concept that value is added as imported raw
materials progress through its internal production system. Hence, there is a great scope to improve the
profitability of the company with the existing facilities through implementation of supply chain management.
At the present situation among the four supply chain drives, inventory is the most important one for BCSL
supply chain. For economic lot sizing of imported materials, proper data collection and necessary calculation
are the demanded issues. Furthermore, application of integrated supply chain model in BSCL will also
increase proper functioning and profitability of the organization. The company uses copper as main
production material for all types of cables. Among all used materials copper is the costliest one and carries
55% to 90% of the total material cost of the cables depending on product variation. So, copper is the main
inventory for inventory management. Basically, copper (in the form of coil rod) is imported from countries
like Australia, Korea etc. because of availability (sourcing) and quality (99.9% purity). So, in time copper
availability for production is an important consideration for the supply chain here. If copper is not available
in real time with required amount and quality then production will be interrupted causing loss to all supply
chain members associated with the company. On the other hand, if excess inventory (copper) is in hand more
than economical period, it will decrease profitability for its high carrying cost. So, copper import and its
quantity in each lot are most important factors for proper functioning and profitability of supply chain.

Here, the production starts with heavy wire drawing machine and ends with heavy wire drawing machine and
ends with final tests. At first, 8 mm copper rod (in coil shape) is drawn to 2.1 mm with the heavy wire
drawing machines. Then, 2.1 mm copper wires are drawn as per requirement to 0.4, 0.5, 0.6, 0.8, 0.9 mm
wires etc. with the medium wire drawing machines. After that, high speed computerized tandem line
provides dual insulation (cellular solid polyethylene) in a single operation. 60-Extrnder machine provides
single insulation of high density solid polyethylene (HDPE) or PVC over the wires. Then, two wires/four
wires are twisted to form a pair/quad. Four wires are twisted to from a quad by the twisting machines. Five
quads or 10 pairs are twisted to form a 10 pair basic unit (sub unit) by the unit stranding machine. Sub unit
(basic unit) of 10 pair can be produced by twisting to 20 different wires directly by the high speed
computerized S-Z stranding. After that, 50 / 100 / 150 / 200 pair units and 20 pair to 3000 pair cores are
produced by the stranding machine. Then, cores are filled with filling compound (petroleum jelly) and
wrapped with non hygroscopic tape and laminated sheath with aluminum tape and jacketed by the 150-
Extruder line. Then, black polyethylene sheath is provided over the cable cores up to 100 pair and single pair
drop wire is manufactured by the 90-Extruder line. For extra protection, plain steel tapes are wrapped over
the inner sheath by the armoring machine. Buried cables up to 2000 pair are produced by two armoring lines
before performing final tests.

3. Results and discussions

At present time, BCSL is not in a position to continue with its products of telecommunication cables only
due to great impact from cell phones and advanced satellite communication system. In this situation, with the
existing products BCSL may change over to other products for its existence and there is available location
facility and required infrastructures. The other products may be electrical wires of different qualities,
different specifications, and other necessary wires of prime requirements in the market according to recent
advanced technology.

In the proposed integrated supply chain model, there are only 1st tier suppliers. Here, the 1st tier suppliers
are foreign raw material producers who will directly supply their products to BCSL, and in-between they
should have trusted relationship. In this situation, BCSL need not to have 2nd tier suppliers in its down-
stream supply chain. The up-stream chain is like conventional supply chain of the market and in this case,
BCSL has to establish distribution centers and use transportation facility of its own. BCSL may also go for
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production of electrical power supply cables and in this case, the main production raw material is aluminum.

For electrical power supply cables, BCSL may have direct customers of different power distribution
companies of the country.

According to "Appendix-Costing", each cost element has been shown as a fraction of total manufacturing
cost and corresponding profits in table 1 for production of one kilometer of 10 pair/ 0.4 cc-J cable.

Table 1: Fraction of total manufacturing cost and profit against each cost element

. Profit
Cost in Fraction against
Cost elements of total .
Taka total cost in
cost
Taka
Copper cost 15,382.04 0.32695  1,472.890
Other materials 1, 41000 026442  1,191.196
cost
Packing 749.00 0.01592 71.719
Electricity 1,129.60 0.02401 108.164
Telephone 89.60 0.00189 8.514
Direct labor 1,660.00  0.03529 158979
charge
Factory 10,056.80  0.21376  962.976
overhead cost
Administrative ¢ 506 00 011776 530.502
expenditure
Total 47,047.06 1.00000 4,504.940

Another point may be mentioned here that value added items like direct labor charge, factory overhead cost,
and administrative expenditure were not clear during study period. BCSL may have own calculations but no
recorded data was available except "appendix-costing”. Hence, here is the scope of thinking that extra
expenses in inventory or any other sector may be also included in value added items including profits for
survival of BCSL. From the discussion above, the company under study generally compensates its holding
and other related costs (including profit) somehow and does not hesitate to import a bulk amount of copper
in a single PO having 200MT safety stock. This may be practice for BCSL, but from the view point of
supply chain management these unnecessary high holding and related costs are not at all acceptable and
implementation of EOQ model inventory decision in BCSL claims more profitability.
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Fig. 1. Comparison of total incremental cost (Tk in Million) among different approaches

Different inventory costs are estimated depending on various available facts and figures. Documentation and
recording of the relevant data and information in detailed form are very important. Precious determination of
the various cost elements of inventory needs accurate and reliable data. But recording system of BCSL, like
many other local companies, is not tuned accordingly. For example, in case of telephone bill, like many other
organizations, the company does not record which of the calls are made exactly for ordering or expediting an
order. In fact, it is not possible also to keep track so that extent unless the organization deliberately adopts
such requisite measures. Similarly, records like expenses for lighting, maintenance, security etc., shares of
which should be apportioned correctly in inventory holding cost calculation. Application of EOQ model and
FOQ system can make significant improvement in this regard.

BCSL is the only one and most vital member of telecommunication cable supply chain in Bangladesh. The
company manufactures telecommunication cables from imported raw materials and supplies all its products
to the real user. So, the company can be characterized with the context of its own supply chain. Presently, the
company receives raw materials from its successful tenderers, manufactures the products to satisfy the
demand, and finally supply the products directly to the end users from its own store. From this it is clear that
according to the sense of SCM, the company does not have any direct supplier who produces the raw
materials, rather the company collects its inventories from the successful tenderers who are just
intermediators and make profit out of these supplies. This is a lapse of the company regarding real SCM
application in the company and related profitability. On the other hand, after production the sales department
just informs the purchasers regarding delivery of the products. Purchasers take delivery directly from
company's stack yard accordingly with their own costs and arrangements. In product delivery sector, the
company has no sales center outside the factory yard. As a result, the company has no transportation cost for
reaching its products to the door of customer. Hence, the company has no extra expenses for selling its
products.
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Table 2: Percentage of total incremental cost as compared with proposed inventory decision approach with
95 percent service level

Cost as
compared
Total \.N'th
. inventory
Inventory incremental decisi R K
decision cost (Tk in eciston emarks
Million) approach
(95%
service
level) .
F i
Current 26.9 6.26 times Highest (5
approach preferable)
Proposed
approach Lowest
(95% 4.3 ) (Preferable)
service
level)
Proposed
approach Forth highest
(98% 4.8 1.12 times (2™
service preferable)
level)
Case 1l
(maintain Second
safety stock 21.9 5.1 times highest (4"
for 20 preferable)
days)
Case 2
(maintain Third highest
safety stock 19.0 4.42 times (3"
for 10 preferable)
days)

Finally, it is clear that at the present prevailing situation of the company, all four drivers are not equally
prominent regarding application of SCM in the company in real sense. The facility driver of the company is
very strong as because its production capacity has been increased with most modern technology but till now
the company is running with under capacity. Inventory driver is working with great criticality in the sense of
profitability, transportation driver is totally absent, and information driver is just working for receiving
orders along with delivery of the products but not developing trust and good relationship with all members of
its supply chain for proper functioning and profitability. Analyzing all the drivers of SCM in the company,
only the inventory driver requires special attention to remove the critically for making the company most
profitable and efficient one.

The primary benefit from SCM is the solution of problems in running the production system with full
capacity of the company. Facility assets of the company exist for production and if production increases up
to the full capacity then 100% benefit will be available from facility driver. The second substantial benefit
from SCM is implementation of EOQ model in inventory sector for proper functioning of the company and
increased profitability.

4. Conclusion

The study was undertaken to make an overview of the present status of SCM application in local
manufacturing company, to asses its impacts on performance of the organization, to discuss the relevant
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issues and to suggest the action plans for successful implementation of SCM concept. In this regard a local
telecommunication cable manufacturing company was selected as a representative organization. The
analysis, comments, suggestions, action plans etc. are, therefore, based on the data and information collected
from the company. The aims and objectives of the study include the investigation of bottlenecks in applying
SCM concept, identification of most important and vital supply chain driver at present prevailing situation of
the company, estimation of relevant inventory costs required for running the company more profitability, and
recommendations for application of SCM in complete sense in future. The study reveals that the company
currently procures raw materials on the basis of its own conventional approach instead of following any
formal methods commonly used for lot sizing. This is a good opportunity to work on SCM application in a
local manufacturing company of the country. The scenario of local companies in respect of SCM application
is not expected to be very different from what has been observed in the study. So, this is a tremendous scope
of applying this technique and thus helps to improve the productivity of profit margin of the local companies.
Presently BCSL is producing only telecommunication cables but facing great impact from cell phones and as
well as satellite telecommunication system. For the existence, BCSL should go for product mix and other
additional products may be high quality electrical wires, power supply cables etc. For the production of
additional products, BCSL needs necessary facilities. Hence, new facility creation and calculation of related
profitability can be a future work area.
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ABSTRACT

Today, LED lighting, which is one of the new lighting methods, is widely used in different places
due to its advantages, such as high light source and decorative appearance. However, when the
conditions of use are not suitable, the optimum service life cannot be obtained. One of the most
crucial usage conditions is that LEDs do not exceed the limit temperature while operating. Recent
studies focus on different coolers that provide advantages such as weight, ease of production, and
cost, instead of metal coolers, which are commonly used in LEDs. The advantages mentioned above
can be achieved with 3-dimensional (3D) printing, which is an additive manufacturing technique.
The 3D printing process is cheaper and more accessible to mass production than relatively
expensive traditional production methods. 3D printers, which enable the production of 3D objects
designed in a computer-based environment as tangible objects and have increased use in almost
every field, stands in front of us as an exciting technological wonder. The present study aims to
combine LED cooling and 3D technologies. In this study, a polymer heat sink was produced with a
3D printer to cool LEDs of different powers (3W, 5W, 7W, and 20W), and the new product was
compared with an aluminum heat sink with the same form in a specially formed thermal cabinet.
The coolers used in the experiments were tested in the SolidWorks Flow Simulation program under
the same conditions, and the results obtained were compared with the experimental data. As
expected, it was determined that the aluminum cooler was more efficient than aluminum; however,
the polymer heat sink was found to be advantageous in terms of cost, ease of production, and
lightness, and it can also be used in small power applications. The experimental results and the
simulation results were compatible with each other. In this study, thermal analysis of a heat sink
produced by 3D printing has been made, and a study on optical efficiency can be carried out in the
future.

Keywords: Polymer cooler; aluminum heatsink; LED lighting; 3D production; thermal
performance; simulation
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OZET

Giliniimiizde, yeni aydinlatma yontemlerinden olan LED’li aydinlatmalar, yiiksek 151k kaynagi
saglamalar1 ve dekoratif goriiniimleri gibi avantajlarindan dolay1 farkli mekanlarda yaygin olarak
kullanilmaktadir. Fakat kullanim sartlari1 uygun olmadiginda ideal servis Omrii elde
edilememektedir. En 6nemli kullanim sartlarindan birisi LED’lerin ¢alisirken smir sicakligini
asmamalaridir. Son zamanlardaki ¢aligmalar, LED’lerde yaygin olarak kullanilan metal sogutucular
yerine agirlik, tiretim kolayligi ve maliyet gibi konularda avantaj saglayan farkli sogutucular
Uzerine odaklanmaktadir. Bahsi gecen avantajlar eklemeli bir iiretim teknigi olan 3 boyutlu (3D)
baski ile saglanabilir. 3D baski siireci, gorece pahali olan geleneksel iiretim yontemlerine gore seri
iretimi daha ucuz ve daha erisilebilirdir. Bilgisayar tabanli bir ortamda tasarlanan 3 boyutlu
nesnelerin somut nesneler olarak {iretilmesini saglayan ve hemen hemen her alanda kullanimi artan
3D yazicilar heyecan verici bir teknoloji harikasi olarak karsimizda durmaktadir. Bu ¢alisma, LED
sogutma ve 3D teknolojilerini birlestirmeyi amaglamaktadir. Bu calismada, farkli giiclerdeki (3W,
5W, 7W ve 20W) LED’leri sogutmak i¢in 3D yazici ile polimer 1s1 alicist iiretilmis ve yeni {irlin
ayn1 forma sahip bir aliminyum 1s1 alicis1 ile 6zel olarak olusturulmus 1si1l bir kabinde
karsilastirilmistir. Deneylerde kullanilan sogutucular SolidWorks Flow Simulation programinda
ayn1 satlarda test edilmis ve elde edilen sonuclar deneysel veriler ile karsilastirilmistir. Beklendigi
gibi, aliminyum sogutucunun daha verimli oldugu saptanmis buna karsin polimer 1s1 alicisinin
maliyet, iiretim kolayligt ve hafiflik yonlerinden avantajli oldugu ve kiigiik giiclerdeki
uygulamalarda kullanilabilecegi de tespit edilmistir. Deneysel sonuglar ile simiilasyon sonuglar
birbiri ile uyumlu ¢ikmistir. Bu ¢aligmada, 3D baski ile iiretilmis bir 1s1 alicisinin termal analizi
yapilmistir gelecekte optik verimlilik iizerine de bir ¢alisma gergeklestirilebilir.

Anahtar kelimeler: Polimer sogutucu; aliiminyum sogutucu; LED aydinlatma; 3D iiretim; 1s1l
performans; simulasyon

1. Introduction

Today, the higher light intensity is obtained by developing LED lighting technologies used in many
different areas. Since the light-emitting magnitudes of the LEDs are proportional to the applied
current, giving excessive current increases the light intensity. However, at current values exceeding
an absolute value, it causes an increase in the temperature of the LED, damaging the LED or
decreasing the light-emitting efficiency. In order to minimize these damages, coolers produced in
various forms and material types are used. The heat sinks are used for the places where they are
located designed in many different sizes and material types for LEDs of different shapes and sizes.
Non-standard cooler designs are costly to produce. Apart from the most commonly used aluminum
material in the market, heat sinks are also produced from different types of materials. If the LED's
efficient working value falls below 50%, it shows that the LED has completed its service life [1-4].
LED lighting can emit light in the desired color, consume low energy, start immediately, have no
need for ballast or a separate auxiliary element, and do not require maintenance compared to other
lighting systems. Besides, they have a long life, have a wide variety of design options, and do not
contain mercury, which increases the tendency towards LED lighting [5]. Temperature is the most
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significant factor in the efficiency of LEDs. Manufacturers give their LED performance values in

their catalogs based on 25 °C ambient temperature. As the ambient temperatures decrease, the
efficiency of the LEDs increases. Therefore, the use of coolers is beneficial and necessary [6].

The additive manufacturing method with a 3-dimensional (3D) printer is the method of obtaining
substantial parts by layered printing of the model created with a computer-aided design program.
Prototypes or original parts can be created at a lower cost, more comfortable, and faster than
traditional manufacturing methods. Due to these advantages, the parts produced with 3D are rapidly
increasing in areas such as automotive, medical, space, machinery, and education [7-8]. Especially
in the machinery and manufacturing industry, mass production and manufacturing costs are
effectively reduced. However, when outstanding production is required or the amount of parts to be
produced is low, the production technique with the 3D method reduces the production cost and time
since production will be difficult and costly [9]. There are different methods in the 3D printing
technique, depending on the style of creating layers. The most widely used of these, fused
deposition modeling (FDM), works with the principle of placing plastic filament material in layers
[10]. This method consists of adding layers until the three-dimensional parts are completed instead
of reducing the billet materials using traditional machining methods [11-12]. FDM is the most
widely used of all 3D printing techniques to produce pure plastic parts with low cost, minimum
waste, and accessible material change [13].

This work combines LED cooling and 3D technologies. A polymer heat sink produced with a 3D
printer to cool LEDs of different powers is compared with an aluminum heat sink of the same form.
By analyzing the polymer heat sink’s thermal performance, it is investigated whether it can be used
for LED cooling purposes.

2. Analysis
The theoretical calculations used in the study are given below. Thermal power of the LED array;

Py = NPygp =F —F Q)

Optical power of the LED;

P, =(1- mPyp 2)

The total energy consumption in the setup is equal to the energy consumed by the COP LED array
and the fan (if any). Power input to it;

Prgp = LV, =@, (3)
Heat dissipation on the heat sink;

th = er - Q:IDSS' (4)
Temperature difference in the heat sink;

ﬂl'TH_‘.' = Tb::-rrr.:-m - Trr.:-p (5)

The junction temperature (Tj) of the LED is calculated as follows:

T, =T, +P,R;, ©6)

Total thermal resistance;
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q Fy (7)
Fourier's law one-dimensional heat transfer;
dT
qcnnd = _kAhs E (8)

Total heat dissipation transported from the heat sink by convection;

Qeony — Mhs{]} - TDG] (9)
Uncertainty values arise depending on various factors, and the following equation is used to
calculate them.

w, = [(:—iwl)z +(ﬂ_ﬂwz)z +....+(aiwn)z]

By dxy

1/2

(10)
Uncertainties of temperatures; While it was calculated as +0.15 °C for ambient air and £ 0.56 °C for
temperatures at specific points, the uncertainties of electrical values (current and voltage) were
found to be £0.3 A and £0.2 V, respectively.

3. Numerical and Experimental Studies

In the study, a polymer cooler with additives, which has the same form as a commercially produced
aluminum cooler with flat fins and used in today's technology with the 3D printer technique, has
been compared. A composite reinforced ABS (Acrylonitrile Butadiene Styrene) material with
additives has been preferred as a 3D printing filament. The experiments were carried out by
mounting LEDs of different powers between 3W and 20W on the cooler base suspended from the
ceiling in a specially prepared cabinet. The heat spreads on the coolers were determined by
temperature sensors placed at different points.

3.1. Geometry and Model

The aluminum cooler, seen in Fig. 1, which is used commercially, was drawn in the same
dimensions in three dimensions in the SolidWorks program (Fig. 2). The drawing was converted to
STL format, and the polymer cooler is shown in Fig. 3, and it was obtained using a 3D printing
technique reinforced ABS filament.

Fig. 1. Aluminum heatsink Fig. 2. LED heatsink 3D drawing model
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A 4
Fig. 3. Polymer cooler produced by 3D printing

3.2. Experimental Results

A thermal cabin has been created in order to conduct the experiments under standard conditions.
The cooler is mounted on a fixed assembly. Coolers of the same dimensions and made of two
different materials have been tested in this setup. The experiments were carried out under natural
convection conditions and forced convection conditions by installing fans on the heat sinks. LEDs
with 3W, 5W, 7W, and 20W powers were mounted and tested separately on aluminum and polymer
coolers (Fig. 4). Measurements were taken with thermocouples from different points, including the
LED and the body and fins of the heat sinks. The data were taken into the computer environment at
10-second intervals with a datalogger. The cooler's image produced with the 3D printing technique
from reinforced ABS material, taken with a thermal camera during the experiment, is given in Fig.
5. There is a heat distribution from the LED lamp to the cooling fins, but it is impossible to talk
about effective heat distribution.

Fig. 4. Polymer cooler with LED connections and its test
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Ort. 25,5°C
Maks. 107,9°C
Min. 20,6 °C

Fig. 5. Temperature image of reinforced ABS cooler during the experiment

Heat sinks have been tested by mounting LEDs of different powers. Instantaneous temperature
values taken from different points of the coolers are given in Fig. 6. The graphics show
comparatively the temperature changes of aluminum and polymer heat sinks with the data generated
by connecting LEDs with the same capacity and from measurements taken under the same test
conditions. Natural and forced convection conditions are included in the graphs in the same graph.
In the graphics, temperature values measured from the ambient (T.), LED (T;), LED-heatsink
junction (T¢), and two different points (Tsinz and Trinz) ON the fins are compared. While the highest
LED temperature value in the aluminum cooler under 3W natural conditions in Fig. 6 was 70 °C,
this value was obtained as 115 °C in the reinforced ABS heat sink. It has been observed that when
fans are added to the coolers, the LED temperature drops to 50 C and 105 °C, respectively.
Although the fan added to the aluminum heatsink decreased the maximum temperature in the LED
by 28%, this value was 9% in the reinforced ABS heat sink. Temperature changes occurred
similarly in experiments at other LED powers.

Temperature, 3W (AL)

As these curves get closer to each other,
the effectiveness of the product increases.

As these curves diverge from each other,
the effectiveness of the product decreases.
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Fig. 6. Test results of aluminum and reinforced ABS heat sinks

3.3. Numerical Results

The heat sink form was drawn in the SolidWorks program, and numerical analysis was performed
by applying 3W, 5W, 7W, and 20W heat powers in the Flow Simulation. Images of heat flow,
cooler heat distribution, and environmental heat transfer for LEDs at 25 °© C ambient temperature,
lowest (3W), and highest (20W) powers are given in Fig. 7. While the temperature distribution
occurs in a significantly narrower area at low power, almost perfect heat distribution is realized at
high power. While the highest temperature at 3W reached 117.35 °C when 20W LED was used, the
heat spread better to the heat sink, and the maximum temperature reached 109.78 °C.
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Fig. 7. Simulation images for polymer heat sink

The experimental analysis results of this study, like 3D printed polyamide heat sinks [14], have
shown that reinforced ABS can be used as a cooler, and numerical analysis supports this. In other
words, it has been shown that ABS can be used as a heat sink by producing a new product by
adding additives instead of using it without additives. Because the thermal conductivity of ABS is
0.33 W/mK at 25 °C. Polymers with improved thermal conductivity are used in many applications.
For example; For the cooling of electrical or electronic components, composites with thermal
conductivity of about 1 to 30 W/mK are used as heat sinks [15]. Suplicz and Kovacs (2012)
conducted a study on the development and research of thermally conductive polymer materials [16].
Similarly, the high thermal conductivity of up to 104 W/mK has been achieved for polyethylene
(PE) by Molefi et al. [17]. In another study, the thermal conductivity of polythiophene nanofibers
with a fiber diameter of about 50 nm was increased more than 20 times [18]. Also, Tekinalp et al.
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[19] found a reduction in porosity with the addition of fibres to ABS filament, which was helped to
an increase in thermal conductivity. As can be seen, these studies support the current study.

5. Conclusion

A polymer heat sink produced with a 3D printer to cool LEDs of 3W, 5W, 7W, and 20W was
compared with an aluminum heat sink of the same form. When the experimental and numerical
analysis results are examined, as expected, at all tested powers, the aluminum heat sink provided a
better spread towards the fins; in other words, a low-temperature difference between the base and
the fins occurred. On the other hand, it has been observed that the cooler produced in the same form
with the 3D printing technique from reinforced ABS material dissipates some of the heat released in
the LED but cannot reduce the heat generated sufficiently. This expected result shows that polymer
coolers cannot be used as an effective heat sink without thermal additive materials but can be used
at small LED powers. It has been observed that a heat sink can be printed with a 3D printer, but the
product in this study is far from the performance of aluminum. However, it has been concluded that
polymer coolers can be produced quickly with the 3D technique in the desired design and at a low
cost; even though the cooling performance is lower than aluminum material, it may be preferred in
some applications.
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ABSTRACT

With the developing technology, electronic components are produced more functional and with
higher performance. However, with this increase in performance, the unwanted heat generated by
the components also increases. Electronic components usually break down or do not show sufficient
performance when they are exposed to high heat; in order to avoid this situation, active or passive
heat sinks that can be mounted on electronic components are used to remove the high heat
generated quickly and efficiently. In this study, a total of five different heat sinks, the main design
(Cylindrical heat sink), and four different geometries derived from the main design (Cylindrical-
concave, cylindrical-convex, cylindrical-wave, and cylindrical-wave) are designed to increase
performance and operate at safe temperatures. The material of the heat sinks was chosen as
aluminum 6063. 10W of thermal power was applied to each heat sink from a heat source, and the
heat dissipation performances of the designs were analyzed using the computational fluid dynamics
software SolidWorks Flow Simulation. The designed heat sinks have been compared according to
temperature distribution, material weight, fin height, and surface area. The study results showed that
the cylindrical-concave type provided the best performance, while the cylindrical-convex type
provided the worst performance. The cylindrical-concave cooler outperformed the others due to the
low volume of the filling part, high fin ratio, and large surface area.

Keywords: Cooler; heat sink; Aluminium 6063; simulation; thermal performance

OZET

Gelisen teknoloji ile birlikte elektronik bilesenler daha islevsel ve daha yiiksek performansh olarak
tiretilmektedir. Ancak performanstaki bu artis ile birlikte bilesenlerin iirettikleri istenmeyen 1s1
olusumlar1 da artmaktadir. Elektronik bilesenler, genellikle yiiksek 1siya maruz kaldiklarinda
bozulurlar veya yeterli performans gosteremezler, bu durumun olusmamasi igin iretilen yiliksek
1isimin hizlh ve verimli bir sekilde uzaklastirilmasinda elektronik bilesenlerin iizerine monte
edilebilen aktif veya pasif 1s1 alicilar1 kullanilir. Bu ¢alismada, performans artis1 ve giivenli
sicakliklarda ¢alisma saglamak i¢in biri ana tasarim (Silindirik 1s1 alicisi) ve ana tasarimdan
tiretilen dort farkli geometrideki (Silindirik-igchlikey, silindirik-disbiikey, silindirik-dalgali ve

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 122



NATURAL & MEDICAL SCIENCES

silindirik-dalgali) 1s1 alicilar1 olmak tizere toplam bes farkli Urlin tasarlanmistir. Is1 alicilarinin
malzemesi aliminyum 6063 olarak se¢ilmistir. Her bir 1s1 alicisina bir 1s1 kaynagindan 10W 1s1l giig
uygulanmig ve dizaynlarin uygulanan 1siy1 dagitma performanslar1 hesaplamali akiskanlar dinamigi
yazilim1 SolidWorks Flow Simulation kullanilarak analiz edilmistir. Tasarlanan 1s1 alicilar1 sicaklik
dagilimi, malzeme agirligi, kanatgik yiiksekligi ve ylizey alanina gore kiyaslanmistir. Caligmanin
sonuclart silindirik-i¢biikey tipi en iyi performansi saglarken, en kotli performansi ise silindirik-
digbiikey tipin sagladigini gostermistir. Silindirik-igbiikey sogutucu, doldurma kisminin disiik
hacmi, yiiksek kanat orami ve genis yiizey alani nedeniyle digerlerinden daha iyi performans
gostermistir.

Anahtar kelimeler: Is1 alicisi; heat sink; Aliminyum 6063; similasyon, termal performans

1. Introduction

With developing technology, electronic components are produced more functional and
performance. However, with this increase in performance, there is an increase in the formation of
unwanted heat generated by the components. Electronic components often break down when
exposed to high temperatures or do not perform adequately. To prevent this from happening, active
or passive heat sinks that can be mounted on electronic components are used to quickly and
efficiently remove the generated high heat.

Heat sinks are needed due to the increase in heat in electronic devices and the decrease in their
general functions' efficiency. It is of great importance to produce heat sink designs in an ideal way
while keeping material and production costs to a minimum [1]. Heat sinks are produced from
products with high heat conduction coefficients such as aluminum and copper in different forms. In
particular, aluminum alloys are widely used due to their high strength lightweight construction.
About two-thirds of the aluminum alloys used are the 6XXX series, which offer good specific
strength, toughness, higher corrosion resistance, better weldability, and contain silicon and
magnesium [2-4]. Generally, two different heat sink geometries are used to cool heat-generating
electronic equipment [5-7]. These; plate-fin heat sinks and pin heat sinks. According to the places
of use, these types have advantages over each other [8-9]. Yu et al. (2012) examined the thermal
performance of a radial heat sink. Thermal performance was increased by 12.3%, while mass was
increased by 20%. For the optimized model with the same mass as the reference model, the average
thermal resistance decreased by 8.7% [10]. Jang et al. (2014) conducted a study to optimize a three-
dimensional fin height profile of the heat sink. An optimization has been made to minimize thermal
resistance and mass simultaneously. While the plate-fin heat sink's mass is preserved, the cooling
performance of the optimized design is more than 45% [11]. Yama¢ and Koca (2018) applied 1000
W/mm? heat flux to pin-fin, plate-fin, and plate-pin-fins with 104 mm? plate surface area and
compared their cooling performance using Fluent, a computational fluid dynamics software [12].
Sevik et al. (2020) carried out performance tests and simulation at five different ambient
temperatures for a standard housing without fin (Model-1), thin housing model with inner fin
(Model-2), and thin housing with inner+outer fin (Model-3) at five different ambient temperatures.
Model-3 showed the best performance. Although the mass of Model-3 was reduced by more than
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twice, its surface area was increased by almost 50% [13].

Nayak et al. (2006) studied a numerical model for heat sinks containing phase change materials
(FDM) and thermal conductivity enhancers [14]. Similarly, Wang and Yang (2011) modeled the
hybrid FDM-based heat sink with different amounts of fins (without a fin, three fins, and six fins),
at various heating power levels such as 2 W, 3 W, and 4 W, and also different direction tests [15].
Sevik and Ozdilli (2020a) [16] examined different geometries such as trapeze, trapezoidal-groove,
groove, and groove-trapezoid at two different fin heights. Simulations were carried out in the
thermal power of 5W and 10W. The simulation results showed that the maximum temperature is
affected more by the fin height rather than the fin geometry, which greatly affects the life of the
product to be cooled and its safer operating performance. In the study of Sevik and Ozdilli (2020b)
[17], chip on board (COP) high-power LEDs with different powers (3W, 5W, 7W, and 20W) were
studied in models with the same design (PA heat sink and AL heat sink), and their thermal
performance was compared experimentally and simulation. It has been observed that the AL cooler
quickly conveys the heat to the fins, but the PA cooler cannot do this. As a result, while the
temperature difference between the fin surfaces and the contact surface of the LED is very low in
the AL heat sink, this difference was relatively high in the PA heat sink.

Increasing the heat transfer area allows the heat to be removed easily. This can be accomplished
simply by adding fins to the heat sinks to ensure efficient heat transfer. This study focuses on the
numerical comparison of different heat sinks created by depending on a specific pattern without
producing them.

2. Material

Five different heat sinks, cylindrical, cylindrical-convex, cylindrical-concave, cylindrical-channel,
and cylindrical-wavy, were created by making some changes in a cylinder with a diameter of 115
mm and a height of 50 mm. Aluminum 6063 was chosen as the material. Two different depth
channels were opened to the outer surroundings of the heat sinks to increase the surface area.
Besides, volume reduction and changing their shape were made. Thus, the weight, surface area, and
volume of the finished products have changed. Fig. 1 shows the LED cooling application of a heat
sink. Aluminum (A6063) properties are given in Table 1.

LED ¢ipi /. S, Metal alt tabaka

m Lehim ve devre karti
TT

T e

Isi transfer silikonu
Fig. 1. The use of a heat sink for cooling LEDs
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Table 1. Aluminum (A6063) properties

Density (p) 2.7 glem®
Specific heat capacity (c) 900 J/kgK
Thermal conductivity (k) 201-218 W/mK
Melting temperature (Tm) 615 °C

Linear thermal expansion coefficient (o)  2.34*10°°/K (20-100 °C)

3. Mathematical Model

Numerical analysis has become indispensable in today's production processes and has become a
rapidly increasing technological element. The most crucial factor in manufacturing is the cost of
trials until the ideal product is found. This problem is overcome by using design and numerical
analysis programs, and the product with the best performance can be decided quickly, according to
the required parameters. For this reason, this study has focused on the finned cylindrical heat sinks.
Simulations were performed in the SolidWorks Flow Simulation program. The working steps are
given below;

» Heat sink geometries are drawn in the 'Geometry' section of the SolidWorks software, and
necessary assignments have been made.

* The mesh structure required for the models has been created.

« Simulation boundary conditions were established by following the necessary steps in the relevant
program.

» The simulation was run by positioning the heat source (10W) determined on the geometry in the
Flow Simulation module.

Flow simulation uses Navier-Stokes equations with mass, momentum, and energy conservation
laws and solves management equations using the cubic Cartesian coordinate system.

Continuity equation:

v(p¥) =0 (1)
Momentum equations are:
— — a_p 2
V(puV) =—--* uveu 2
= ]
V(pvV) = —ﬁ + uv3v (3)
V)= _9° 2y _
V(pwV) = ——~+ uv?u — pg ()
Energy equation is:
- _ _L 2
V(pVT) = . + V2T +S (5)
V2T =0 (6)

For solid bodies, Fourier's heat conduction law is as follows.

a(kaT)+a(kaT)+a(kaT)+,_ c aT
ax\“ox) Tay\"ay) Taz\"az) TIT P g @)

Here, k; represents thermal conductivity (W/Km), ¢; internal heat generation (W/m®), p; material
density (kg/m®), cp; the heat capacity of the material (J/Kg K), T; temperature and t; time. Fourier's
law for dimensional flux is:
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c=—k-A-—
1 dx (8)

Here, q,; the heat flux in the x-direction (W) and A; the heat transfer area (m?). It is subtracted from
the energy balance equations (7) and the Fourier equations (8). In the equation, h is the convection
coefficient (W/Km?).

d2T+(AldA,_.)dT (AlhdAs)T -0
dx2 o dx /dx ck odx ( =) = (9)

4. Geometry and Modeling

The most crucial feature sought in the heat sinks design is that most heat dissipation can be made
with the least material. For this, the best solution is to increase the surface area by arranging the
heat sink form with fins. The most critical factors affecting performance in heat sinks are the type of
material and design. In the study, using the computational fluid dynamics software SolidWorks
Flow Simulation, the cylindrical heat sink, which is widely used in electronic equipment, was
designed in five different types with unique fins. Heat sink types are given in Fig. 2.

d) Cylindrical-channel e) Cylindrical-wavy
Fig. 2. Heat sink types

The physical properties of the heat sink types are shown in Table 2. According to the table, the
cylindrical concave design type has the lowest weight and volume. Similarly, the cylindrical
concave heat sink design type has the highest surface area/mass ratio. Although the weight of the
cylindrical heat sink is reduced by 31%, the surface area is reduced by 20%, and the lowest volume,
simulation results shows that the highest cooling performance belongs to the cylindrical-concave
heat sink design. Yu et al. (2012) increased thermal performance while increasing the mass of a
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radial heat sink by 20% [10]; on the other hand, in the current study, the mass of the cylindrical-
concave heat sink was decreased while its performance was increased.

Table 2. Physical properties of heat sinks

Heat sink types Mass (g) Surface area (mm?)  Volume (mm°)
Cylindrical heat sink 368 91159 141900
Cylindrical-convex heat sink 318 67305 117800
Cylindrical-concave heat sink 255 73018 94534
Cylindrical-channel heat sink 341 85805 126450
Cylindrical-wavy heat sink 329 68783 122101

Network models have been carefully created to ensure the accuracy of the simulation. For the
designed heat sink geometries, the total number of grid elements is the number of fluid grid
elements, the number of solid grid elements, and the number of partial grid elements. Fig. 3 shows
the mesh images of the heat sinks, and the cell number in the simulation is 1608-3138.

Cylindrical Cylindrical-wave Cylindrical-channel  Cylindrical-convex  Cylindrical-concave
Total: 1608 Total: 2778 Total: 2908 Total: 1342 Total: 3138

Fluid: 652 Fluid: 1039 Fluid: 1022 Fluid: 584 Fluid: 1360

Solid: 38 Solid: 86 Solid: 68 Solid: 36 Solid: 34

Partial: 918 Partial: 1653 Partial: 1818 Partial: 722 Partial: 1744

Fig. 3. Mesh images of heat sinks

A6063 is defined as 10W heat power, and material type to the lower middle parts of the heat sinks.
Pressure, air velocity, and air temperatures were determined as simulation targets. As a result of the
simulation, 2-3 dimensional images and graphics were obtained (Fig. 4). Fig. 5 shows the average
temperatures of the heat sinks analyzed. Fig. 6 shows the air velocity around the heat analyzed heat
sinks. Temperature distributions in heat receivers with heat analysis are given in Fig. 7.

IR EEEEEEEREEEEN]
EkGrbEeiekes

59.15
mperature (Solid) ['C]
Surface Plof 1: contours

a) Cylindrical b) Cylindrical-convex ¢) Cylindrical-concave
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d) Cylindrical-channel e) Cylindrical-wavy
Fig. 4. Simulation images of heat sinks
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Fig. 5. Average solid temperatures of analyzed heat sinks
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Fig. 6. Average air velocity distribution on heat sinks
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Fig. 7. Temperature distributions in heat sinks
10W heat power was applied to each heat sink at 20 °C ambient temperature, and the comparison is
made in Fig. 8 by setting the highest temperature to 60 °C. Accordingly, the highest temperature
distributions occurred in the cylindrical-wavy heat sink and the cylindrical-convex heat sink, while
the lowest temperature distributions occurred in the cylindrical-concave heat sink.
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Fig. 8. Comparison of five different heat sinks in the same temperature range

5. Conclusion

In the study, five different types of cylindrical heat sinks were simulated with 10W heat power
under the same conditions, and the results were compared. Although the weight of the cylindrical
heat sink is reduced by 31% and the surface area by 20% and has the lowest volume, the simulation
results show that the highest cooling performance belongs to the cylindrical-concave heat sink
design. As a result of the study, it is seen that performance increase can be achieved by only
changing the geometry in cylindrical heat sinks with the same material type, same diameter, and
same height. In the concave cylindrical heat sink, a part of the inner filling material was removed by
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creating a cavity in the concave cylinder structure, and the rate of heat sink fins was increased; thus,
an increase in performance was achieved. In the next process, the modeled heat sinks can be tested
experimentally and compared with the modeling results. However, since it would be costly to

prepare a mold for each heat sink and produce it by the extrusion method, the best two products
determined according to the modeling result can be studied.
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OZET

Bu ¢aligmada, 6 adet iki sirali ve alt1 sirali basak yapisina sahip arpa ¢esidinin dort lokasyondaki
verim performansi, stabilitesi ve genotip ¢evre interaksiyonu incelenmistir. Denemeler tesaduf
bloklar1 deneme desenine gore dort tekrarlamali olarak yiiriitiilmistiir. Ana etkiler ve ¢arpimsal
interaksiyonlar (AMMI) ve biplot analizleri ile tane verimi ve genotip ¢evre interaksiyonunun etkisi
incelenmistir. Analiz sonuglarmna gore, karaler ortalamasi sirasiyla % 41.8°i gesitten, %32.2°si
cevre ve %10.4°u genotip ¢evre interaksiyonundan etkilendigini gostermistir. Cesitlerin tane verimi
daha ¢ok genotiplerin genetik 6zelliginden etkilendigi tespit edilmistir. PCA 1 and PCA 2 eksenleri
(Temel Bilesenler Analizi) genotip ¢evre interaksiyonun % 94.08” ini olusturdugu ve % 0.01’e gore
onemli oldugu saptanmistir. AMMI analizi sonuglar1 ve stabilite degerlerine gore Hevsel(yeni) ve
Altikat ¢esidi diger gesitlere gore daha stabil ve ylksek verimli, Vamikhoca hari¢ diger 3 ¢esit ise
ortalamanin altinda ve diisiik verimli oldugu tespit edilmistir. Ayrica calismanin yiiriitildigi
cevrelerden Hazro, Adiyaman ve Diyarbakir ¢evreleri birbirine yakin oartalama verime sahip iken
Ceylanpinar lokasyonu ise olduk¢a diisiik verim ile sonuglanmistir. Ayrica AMMI analizi
sonuglarina gore yeni g¢esit Hevsel ¢esidinin bir ¢ok g¢evredeki yiiksek performansi ve genis
adaptasyon kabiliyeti ile Giineydogu Anadolu Bolgesinde alt1 sirali basak yapisinda sahip ¢esitlere
alternatif gesit olarak Onerilebilecegi sonucuna varilmistir.

Anahtar Kelimeler: AMMI, Stabilite, yeni ¢esit, verim, yazlik
ABSTRACT

In this study, yield performance, stability and genotype-environment interaction of 6 double-row
and six-row barley varieties in four locations were investigated. The experiments were carried out
with four replications according to the randomized block design. The effect of grain yield and
genotype environment interaction was investigated by main effects and multiplicative interactions
(AMMI) and biplot analysis. According to the results of the analysis, the average of the lands
showed that 41.8% was affected by the cultivar, 32.2% by the environment and 10.4% by the
genotype environment interaction, respectively. It has been determined that the grain yield of the
varieties is mostly affected by the genetic characteristics of the genotypes. It was determined that
PCA 1 and PCA 2 axes (Principal Component Analysis) constitute 94.08% of the genotype
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environment interaction and is significant compared to 0.01%. According to the results of AMMI
analysis and stability values, Hevsel (new) and Altikat varieties were found to be more stable and
high yielding than other varieties, and the other 3 varieties except Vamikhoca were below average
and low yielding. In addition, Hazro, Adiyaman and Diyarbakir districts from the environments
where the study was conducted had similar yields, while Ceylanpinar location resulted in very low
productivity. In addition, according to the results of AMMI analysis, it was concluded that the new
variety Hevsel can be recommended as an alternative variety to the varieties with six-row spike
structure in the Southeastern Anatolia Region with its high performance and wide adaptability in
many environments.

Key words: AMMI, stability, new variety, yield, spring

1. GIRIS

Ulkemizde arpa (Hordeum vulgare L.) énemli bir tahil bitkisi olup toplam tahil iiretiminin %
20’den fazla bir oranda paya sahiptir. Arpa kuraga dayanikli bir bitki olmasi nedeni ile kurak
alanlar 1y1 degerlendirildigi i¢in Giineydogu Anadolu Boélgesinde yillardan beri genellikle yagisa
dayali sartlarda yetistirilmektedir. Gilineydogu Anadolu Bolgesinde ¢evre sartlari ¢ok stabil
olmadig1 i¢in gesit ¢evre interaksiyonu kimi zaman verimin stabilitesini bozmaktadir. Bu nedenle,
biitiin ¢evre kosullarina uyum saglayan baska bir ifade ile ¢evre sartlarindan en az etkilenen stabil
cesitlerin gelistirilmesi onem kazanmaktadir [1]. Bu yizden bu bolgede yagisa dayali sartlarda arpa
yetistiriciligi i¢in gesit ¢evre interaksiyonu blyik bir neme sahiptir. Clnku interaksiyon test edilen
cevrelerde genotiplerin performansi hakkinda bilgi sunmakta ve 1slah programlarinda verim
stabilitesinin ilerleyisinde Onemli bir rol oynamaktadir [2]. Verim performansinda genetik
kazanimlarin artirilmasi daralan genotiplerin adaptasyonunun yiikseltilmesi ve 6zel cevrelerde
verimin artirtlmast genotip ¢evre interaksiyonu ile belirlenir [3].Tane verimi, bir ¢ok genetik
faktorden ve Ozellikle diger belirteclerden daha karigik oldugundan dolay1 cevresel
dalgalanmalardan daha ¢ok etkilenir [4]. AMMI analiz modeli hem iki yonlii veri yapisini hem de
bir 1slah¢inin genotipik potansiyeli ve iizerinde cevresel etkilere iligkin kesin bir tahmin etmeyi
miimkiin kilan kompleks bir modeldir. Cok degisik bolgelerde farkli arastiricilar tarafindan yapilan
caligmalarin sonuglarinda AMMI metodun etkisi agik bir sekilde dile getirilmistir. Bu metot ile [5
genotip c¢evre interaksiyonunun énemli etkilerini ve iliski boyutunu sergiledigini, genotip c¢evre
interaksiyon c¢alismalarinda AMMI analizinin ~ ¢ok etkili oldugunu, [6], genotip cevre
interaksiyonunu igin yiiksek oranda onemli farkliliklar gosterdigini, [7], farkli gevrelerde ileri
kademedeki tescil aday1 hatlari test etmek, performansini ve stabilitesini tahmin etmek igin ¢ok
onemli oldugunu [8], bu metodu ile genotiplerin gevreler lizerinde daha belirleyici gorintiler
sergiledigini, 6zel ve 6zel olmayan gevreleri belirledigini, ¢ok 6zel gevreleri tanimladigimi [9],
genotip ¢evre interaksiyonu farkli ¢evre sartlar1 altinda genotiplerin verim performansini ortaya
¢ikardigi i¢in tercih edildigini bildirmislerdir. Bu yuzden bu analiz metodu 1slah programlarindaki
1slahgilarin kararlarini destekledigi i¢in oldukga faydalidir.

Bu c¢alismada, AMMI ve GGE Biplot analiz modelleri kullanarak yeni tescil edilen gesitlerin
adaptasyon kabiliyetini ve diger ¢esitlerle rekabet giiciinii 6lgmek, tane verimi Uzerinde genotip

cevre interaksiyonun etkisini gérmek, biiylik ¢evre gruplarini tanimlamak, her bir mega veya 6zel
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gevre igin en iyi ¢esidi belirlemek ve bu sonuglar ile arpa yetistiriciligine yon vermek temel

amacimizi olugturmustur.

2. MATERIALS VE METOT
2.1. Materyal: Calismada yeni ve eski ¢esitlerden olusan iki ve alti sirali basak yapisina sahip
toplam 6 ¢esit kullanilmistir(Tablo 1).

Tablo 1. Denemede kullanilan gesitlerin 1slah edildigi yer, tescil yillar1 ve basak yapisi

Tescil |Basak
Cesit Ad1 Islah Edildigi Kurulus Yih Yapisi
Altikat GAP Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi Mudirliigi | 2011 | 6 sirali
Hevsel GAP Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi Mudirliigi | 2017 | 2 sirali
Samyeli GAP Uluslararas1 Tarimsal Arastirma ve Egitim Merkezi Mudirligi | 2011 | 2 sirali
Sur 93 GAP Uluslararasi Tarimsal Arastirma ve Egitim Merkezi Miidiirligi | 1993 | 2 Sirali
Sahin-91 GAP Uluslararasi Tarimsal Arastirma ve Egitim Merkezi Midurligi | 1991 | 2 sirali
Vamikhoca 98 | Ege Tarimsal Arastirma Enstitiisii Mdiirligi 1998 | 6 Sirali

Calisma, 2014-2015 sezonunda Adiyaman/Merkez, Ceylanpinar, Diyarbakir (Merkez) ve
Diyarbakir (Hazro) lokasyonlarinda yiiriitiilmistiir. Calisma ve degerlendirme toplam 4 cevre
iizerinden yapilmistir. Cevrelerin 6zellikleri ve uzun yillar yagis miktarlar1 Tablo 2’ de verilmistir.
Bilindigi gibi ortalama yagis miktarlar1 tane verimi iizerinde ¢ok etkilidir. Uzun yillar ortalama
yagis miktarlarina gore lokasyonlardaki verimin etkilendigi ve degistigini sdylemek miimkiindiir.

Tablo 2. Arastirmanin yiiriitiildiigii ¢evrelerin kodlari, koordinatlar1 ve yagis miktarlar

Cevreler Y Ukseklik(m) Enlem Boylam Yilhik yagis(mm)
Adiyaman/Merkez 669 37°45’ N 38°16'E 674
Ceylanpinar 366 36°84' N 40°04'E 396
Diyarbakir/Merkez 670 37°55'N 40° 14'E 496
Diyarbakir/Hazro 553 37°88'N 40° 18'E 680

KAYNAK:meteor.gov.tr.

2. 1.YOontem: Denemeler tesadiif bloklar1 deneme deseninde dort tekerriirlii olarak kurulmustur.
Deneme parselleri 1.2 x 6 = 7.2 m? olacak sekilde ekim aymnda deneme mibzeri ile ekilmistir.
Ekimle birlikte, dekara 6 kg saf P,0s ve 6 kg saf N, Ayrica 6 kg saf N/da bahar gibresi olarak
kardeslenmenin sonuna dogru uygulanmistir. Ayrica, genis yaprakli yabanci otlara karsi kimyasal
miicadele yapilmistir. Gelisme doneminde parselin her iki kenarindan 0.5 m kenar tesiri olarak
birakilmis ve parseller 6 m? iizerinden parsel bigerdoveri ile hasat edilmistir. Toplam 4 cevreden
elde edilen ve 6 ¢esidin tane verimini kapsayan veriler AMMI ve GGE biplot analizleri ile
degerlendirilmistir. Istatistik analizleri JMP 5.0 ve Gen Stat Release 14.1 (Copyright 2011, VSN
International Ltd.) paket programlar1 kullanilarak yapilmistir.
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3.BULGULAR VE TARTISMA

AMMI Analiz Modeli

AMMI analiz metodu ile yapilan degerlendirmede toplam dort gevrede denenmis olan 6 arpa

cesidine ait tane verimi istatistiksel olarak % 0.1’ e gore 6nemli bulunmustur(Tablo 3, Tablo 4).
Tablo 3. Tane verimi iizerinden yapilan AMMI analizine ait varyans analiz sonuglari

Varyasyon Serbestlik | Kareler Kareler _ GHG+GG | GE KO

Kaynaklan Derecesi toplam | ortalamasi F Degeri KO Orani(%)
Oranmi(%)

Cesitler 5) 1026568 205314 40.71** 41.8

Gevreler 3 938861 312954 25.56** 38.2

Tekerrur 12 146922 12243 2.43

Interaksiyon 15 255902 17060 3.38** 10.4

PCA1 Int. 7 185867 26552 5.27** 7.6

PCA?2 int. 5 50047 10009 1.980D 2.0

Uygulama 23 2221331 96580 19.15

Toplam 95 2670840 28114

Hata 60 302587 5043

G:Genotip, C:Gevre, GCI: Genotip Cevre Interaksiyonu, KO: Kareler Ortalamast

Ayrica karaler ortalamasi sirastyla % 41.8°1 gesitten, %32.2°si  ¢evre ve %10.4’l genotip ¢evre
interaksiyonundan etkilendigini gostermistir. Cesitlerin tane verimi daha ¢ok genotiplerin genetik
ozelliginden etkilendigi tespit edilmistir. PCA 1 and PCA 2 eksenleri (Temel Bilesenler Analizi)
genotip ¢evre interaksiyonun % 94.08’ ini olusturdugu ve % 0.01’e gére 6nemli oldugu saptanmistir
(Table 3).

Tablo 4. Lokasyonlara ait Varyans analiz tablosu ve kareler ortalamasina ait degerler ve gesitlerin

Onemlilik durumlari

Kaynaklar Serbestlik Derecesi | Adiyaman | Ceylanpinar | Diyarbakir | Hazro

Cesit 5 679108.98** | 195512.8** | 266506.25** | 141341.94**
Tekerrir 3 23262.7 7402.81 74207.43 42048.99
Hata 15 139442.32  |14772.03 |75349.78 73022.78
Toplam 23 841814 217687.66 |416063.46 |256413.72

Ana etkiler ve ¢arpimsal interaksiyonlar (AMMI) analizi tane verimi bakimindan c¢esitler arasinda
onemli farkliliklarin oldugunu ve cesitlerin diger varyasyon kaynaklarina gore varyasyonu daha
fazla etkiledigini gostermistir.

AMMI analiz modeli tarafindan gosterilen genotip ¢evre interaksiyonu, 6zellikle interaksiyonun iki
temel bilesen eksen(IPCA 1 ve IPCA 2) arasinda boliindiigiinde etkisi ortaya ¢ikmaktadir (Tablo 5
ve Tablo 6). AMMI analiz modeli birgok arastirict tarafindan degerlendirilmistir [10, 11]. AMMI
analizinin bu modeli genotip cevre etkilerini iki yonlii hesaplamaktadir. Hata kareler ortalamasinin
sonuclarina gore, TBE 1(temel bilesen ekseni) ekseni %1.0° e gére 6nemli bulunmustur.
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Cesitler Ort. Verim(kg/da) TBEI¢[1] TBEI¢[2]
Altikat 675.7 7.05746 -6.86473
Hevsel 591.5 7.90475 3.34775
Samyeli 510.0 -6.33695 2.77839
Sur 93 366.0 -6.80207 -4.26211
Sahin-91 427.0 -3.66670 -0.25063
Vamikhoca 98 569.1 1.84351 5.25133

Ayrica GGE biplot analiz sonuglart TBE 1 ekseninin kareler ortalamasinin % 77.4° {inli, TBE 2 nin
ise sadece 14.3’linii sahip oldugu, toplamda ise her iki bilesenin kareler ortalamasinin % 85.92’sini

olusturdugu tespit edilmistir. (Sekil 2).

Tablo 6. AMMI analiz sonuglarina gére ¢evrelerin ortalamalari ve skorlari

Cevreler Ort. Verim(kg/da) Varyans | TBEIg[1] TBEI¢[2]
Adiyaman/Merkez 604.5 36601 |11.27994 0.22338
Ceylanpinar 356.4 9465 -3.81475 -8.69340
Diyarbakir/Merkez 543.2 18090 |1.05841 3.81050
Diyarbakir/Hazro 588.8 11148 |-8.52359 4.65952

AMMI modeli 4 ¢evreden elde edilen ve alt1 ¢eside ait tane verimi degerlerini 2 adet temel bilesen
ekseni iizerinden degerlendirmis ve her bir bilesen ekseninin interaksiyona olan etkisini ortaya
cikarmigtir. Analiz sonuglarina gére TBE 1 kareler ortalamasimnin % 7.56’s1, TBA2 % 0.93°U
oraninda toplam varyasyonda interaksiyon (zerinde etkili oldugu ve sadece TBE 1 % 2.03” e gore
onemli iken TBE 2 ekseninin 6nemsiz oldugu tespit edilmistir(Tablo 3). [12], AMMI modeli her iki
temel bilesen ekseninin ya da daha fazlasinin birlikte degerlendirebilen ve her birinin genotip ¢evre
interaksiyonunu ne kadar etkiledigini oranlar ile ortaya koyan ¢ok dogru bir model oldugunu
bildirmektedir. Genotiplerin temel bilesen eksen degerlerinden (TBEIG[1], degeri yuksek “+”pozitif
degere, TBEI¢[2] diisiik pozitif degere sahip ise bu genotiplerin tim cevrelerde o derecede stabil
oldugunu aym sekilde cevrelerin (TBEI¢[1], degeri yiliksek “+’pozitif degere, TBEI¢[2] diisiik
pozitif degere sahip ise o derece elverisli oldugunu gostermektedir(Tablo 5, Tablo 6). Cok yonli
analiz modeli genellikle AMMI analiz modeli ile degerlendirilmektedir [13].

AMMI analizinde gorsel olarak sekil tizerindeki x-ekseni gesitlerin ve cevrenin temel etkisini, y-
ekseni ise interaksiyonu agiklamaktadir (Sekil 1). Cevre ve genotipler hem temel etki hem de
interaksiyon bakimindan cok degiskenlik gostermislerdir. AMMI gorselinde; tiim gevrelerin
ortalama tane verimleri iizerinden yapilan degerlendirmede Hevsel(yeni) ve Altikat cesidi ile
Vamikhoca 98 ¢esidinin dort ¢evredeki tane verim ortalamasindan daha yiiksek, Samyeli, Sur 93 ve
Sahin 9lortalama verimden daha diisiik tane verimine sahip olmuslardir. Ayrica Hevsel cesidi
(TBEI¢(2)= 3.34775) tiim cevrelerin ortalamasina gore stabilite ¢izgisine (b degerine) yakin
oldugundan dolay1r ortalama verimi gecen diger cesitlere gore daha stabil oldugu tespit
edilmistir(Tablo 5). Sonuclar Hevsel ¢esidinin diger ¢esitlere gére hem yiiksek verim potansiyeline
sahip hem de daha stabil, Sahin 91 ¢esidinin ise oldukga stabil ancak diigsiik verimli oldugunu
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gostermektedir (Sekil 1). Diger taraftan AMMI gorseline gore 2014-15 yetistirme sezonunda
Ceylanpmar lokasyonu ortalama verimin altinda tane verimine, ayni yetistirme sezonunda
Adiyaman lokasyonu ise en yiiksek tane verimine sahip olmuslardir(Sekil 1, Tablo 6, Tablo 7).
[14] e gore diisiik TBEI 2 degerlerine sahip ¢esitler daha

Cesit x Cevre Interaksiyonu

6.0
Vamikhoca 98
Hazro

4.04 Diyarbakir
Hevsel

Spmyeli
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Adiyaman
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=)
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Sekil 1. Dort gevreye ait verilerden olusturulan AMMI biplot grafigi
stabil, [15], e gore stabilitenin temel istatistik konsepti tiim g¢evrelerde stabil ¢esitlerin minimum
varyasyonunu gostermektedir. Ylksek verime sahip genotipler dinamik stabiliteyi temsil etmekte ve
ticari bitki 1slahinda kullanilmaktadir [16]. Hevsel cesidi yiiksek verim ve diisiik TBEI 2 degerlerine
sahip oldugu tespit edilmistir. Benzer sonuglar; [17] tarafindan da tespit edilmistir.

Tablo 7. Cesitlerin 4 ¢evredeki ve ortalama tane verimi sonuglari(kg/da)

Cesitler Adiyaman Ceylanpmar | Diyarbakir Hazro Ortalama
Altikat 845 a 540 a 656 a 661 a 676 A
Hevsel 748 ab 369 b 662 a 588 ab 592 B
Samyeli 528 a 367 b 519 bc 651a 516 C
Sur 93 352 ¢ 241D 397d 449 ¢ 360 D
Sahin 91 476 bc 274 b 424 cd 533 bc 427D
Vamikhoca 98 678 a 349D 601 ab 650 a 569 BC
Ortalama 604.4 356.4 543.1 588.8

DK(%0) 15.95 8.6 13.04 11.85 13.3
AOF(0.5) 97.45 170.98 106.8 105.16

AMMI analizi sonuglarina gore her ¢evre i¢in sirastyla onerilebilecek ilk dort ¢esidin siralamasi
Tablo 8’ de verilmistir. Bu analiz sonucunda hemen hemen tiim ¢evreler i¢in ilk ve ikinci sirada
tercih edilebilecek veya segilebilecek g¢esitler sirastyla Altikat ve Hevsel(yeni) gesitleridir. Ayrica
Vamikhoca 98 ve Samyeli ¢esitleri ¢cevrelerin ¢ogunda 3. ve 4. sirada segilmesi veya basvurulmasi
gereken cesitlerdir. Bunlara ek olarak Sahin 91 ve Sur 93(eski) ¢esitleri higbir g¢evre igin
yetistirilebilecek konumda olmadiklarindan higbir ¢evre i¢in 6nerilememektedir(Tablo 8). Ayrica
AMMI analizinin Tablo 8’ deki sonuglarina bakilarak her gevre veya birden fazla cevre icin ilk

https://www.masjournal.co.uk/ 138

October 23-25, 2020 Afghanistan, Faryah University



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES

veya ikinci derecede yiiksek verim veren ve stabil olan ¢esitleri segmek miimkiindiir(Altikat ve

Hevsel).

Tablo 8. AMMI analizine gore her ¢evre i¢in tercih edilmesi gereken ilk dort gesit

Cevreler Ort. Verim | Gevrelerin 1. cesit 2. cesit 3. cesit 4. cesit
(kg/da) skorlari
Adiyaman 605 11.280 |Altikat |Hevsel Vamikhoca 98 | Samyeli
Ceylanpinar 356 -3.815 | Altikat | Hevsel Vamikhoca 98 | Samyeli
Diyarbakir 543 1.058 |Altikat |Hevsel Vamikhoca 98 | Samyeli
Hazo 589 -8.524 | Altikat | Vamikhoca 98 | Samyeli Hevsel

Ayni zamanda tiim ¢evrelere Onerilemeyecek cesitlerin(Sahin 91 ve Sur 93) de bilinmesi agisindan
son derece onemlidir. [18], birden fazla g¢evreye en uygun ilk iki siradaki gesidi veya ¢esit
adaylarini tiim ¢evredeki durumlarini gérmek agisindan AMMI analizi son derece dnemli sonuglari

aktarma 6zelligine sahip oldugunu bildirmis olup ¢alismamizi desteklemektedirler

GGE Biplot teknigi ile ¢esitler ile ¢evreler arasindaki iliskilerin belirlenmesi

GGE Biplot analizinde ise iki Temel Bilesen Eksenine gore (TBEI) gorsel olarak gesitleri ¢cevrelere
gore ¢ok iyi aciklama firsatini vermektedir (Sekil 2, 3, 4). Arastirmanin yiritildigi dort
lokasyonun ortalama verilmi {izerinden olusturulan ve cesitleri istiinliiklerine yani stabilite

durumuna gore siralayan ranking biplot metodu Sekil 2° de gosterilmistir.
Cegitlerin Cevrelere Gore Stabilitesi (Total - 94.08%)

1.0
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P o Altikat
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Sekil. 2. Tane verimi bakimindan ¢esitlerin ¢evrelere gore stabilitesi

Coklu lokasyonda yiiriitiillen g¢aligmalarda tiim c¢evreler bakimindan cesitlerin iistiinliiklerini
stabilite(yatay) ve ortalama(dikey) temel egrilerine gore siralayan bir modeldir. Bu model bir¢ok
aragtirmada ve birgok arastirici tarafindan kullanilmistir([17, 18, 19]). Bu agiklamalar
dogrultusunda Sekil 2 ‘de yeni ¢esit olan Hevsel, Altikat ve Vamikhovca 98 cesitleri tiim gevrelerin
ortalama tane verimi bakimindan ortalamanin {izerinde bir verime sahip, Hevsel c¢esidi ayni
zamanda en stabil, Sahin 91, Sur 93 ve Samyeli gesitleri ise ortalamanin altinda bir verime sahip
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olduklari tespit edilmistir. iki sirali basak dzelligine sahip Samyeli, Sahin 91 ve Sur 93 cesitleri
ortalama(dikey) egrinin altinda yer aldiklar1 i¢in diisiik verimli olduklarint sdylemek miimkiindiir.
Ancak Hevsel ¢esidi de iki sirali basak yapisina sahip olmasina ragmen alt1 sirali bagak yapisina
sahip cesitlerle yarisabilecegini sOyleyebiliriz. Bu ¢esidin stabilite egrisine(yatay) yakin
konumlandigi i¢in tiim lokasyonlar bakimindan oldukga stabil ve yiiksek tane verimi sonuglarina
sahip oldugunu gostermistir.

Sekil 3’e gore poligon ¢oklu ¢evre sartlarindan elde edilen tane verimine gore cesitleri
konumlandirmakta ve hangi ¢esidin hangi ¢cevreye daha uyumlu oldugunu gostermektedir (Sekil 3).

Scatter plot (Total - 94.08%)
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Sekil 3. Tane verimi bakimindan gesit ve gevrelerin iliskilendirildigi sektor analizi

[17] nin yapmis oldugu bir calismada genotip ve gevreler ayni sektor iginde yer aliyorsa bu iki
faktoriin etkilesimi pozitif, farkli sektorlerde yer aliyorsa negatif bir etkilesim, timii ayni sektorde
yer aliyorsa karigik bir etkilesim oldugunu bildirmislerdir. Ayrica [4], genotipler sekil iizerinde
birbirlerine ¢ok yakin gériiniiyorlarsa tiim cevrelerde birbirlerine yakin, genotipler aksi yonde yer
aliyorsa o zaman genotipler birbirinden ¢ok farkli verim sonuglarina sahip oldugunu bildirmektedir.
Hevsel (yeni) ¢esidin mevcut ¢gesitlerle kiyaslandigi bu ¢alismada gesitler ve ¢evreler temel olarak 5
sektor’ e ayrilmistir(Sekil 3). Hazro 1. Sektor; Diyarbakir, Adiyaman ve Ceylanpinar ise 2. sektor,
diger sektorlerde ise sadece cesitler yer almistir. Cevrelerin farkli sektorlerde yer almasi ¢evrelerin
birbirlerinden farkliliklarin1 géstermektedir. Cevrelerin ayni sektérde ve grupta yer almasinda ise
calismanin daha farkli ¢evrelere kaydirilmasinda fayda oldugunu sdylemek miimkiindiir. Ciinkii
ayni sektorde yer aliyorsa bu c¢evreler benzer sartlara sahip olduklarini gostermektedir. Yapilacak
arpa ¢alismalarinda her sektdrden birer ¢evrenin secilmesi ve cevreleri artirmak i¢in daha farkli
yerlerin secilmesi gesitlerin stabilitesi tizerinde daha etkili sonuglarin alinmasi muhtemeldir. Sekil
3’te goriildiigi gibi calismanin ylriitildiigii ¢cevrelerden 3 tanesi ayni sektdrde yer alirken Hazro
farkli bir sektorde yer almistir. Hevsel ve Altikat ¢esidi ayn1 grup ve sektdrde yer alan Diyarbakir,
Adiyaman ve Ceylanpinar i¢in oldukca elverisli olduklar1 ancak Hazro lokasyonu igin iki planda
kaldiklar1 goriilmektedir. Vamikhoca98 ve Samyeli cesitleri diger ¢esitlere gore Hazro lokasyonuna
daha yakin olduklar1 dolayistyla Hazroya daha iyi uyum sagladiklarin1 gérmektedyiz. Sahin 91 ve
Sur 93 (en eski gesitler) Lokasyonlarin bulundugu sektérden farkli sektorlerde yer alarak ¢aligmanin
yiriitiildiigli lokasyonlarda diger g¢esitlere gore olduke¢a diisiik verimli olduklarini gostermektedir.
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Bu lokasyonlarda yapilacak ¢alismalarda artik bu eski ¢esitlerin tercih edilmemesi ve ayni grupta
yer alan lokasyonlardan en uygun olan birinin se¢ilmesi ¢alismalarda maliyeti azaltmak i¢in uygun
olacaktir. Obiir yandan ¢esitlerin farkli sektorlerde yer almasi bu gesitlerin genetik olarak
birbirlerinden farklilik gosterdiginin kanitidir. Benzer sonuglar [20]° in yapmis oldugu biplot
caligmasinda da elde edilmistir. [21], cokgen olarak gortlen sektOr biplot grafigi tamamen olmasa
da genellikle orijinal verilere dayanmaktadir. Ayrica Gauch (1988), bu model ¢iktilarin amaglarini
tavsiye etmek igin ¢ok uygun oldugunu bildirmistir. GGE biplot etknigi, geleneksel analizlerle
kiyaslandiginda gorselligi 6n plana ¢ikarip daha rahat bir yorumlama imkanin1 sundugu icin daha
avantajli oldugunu bildirmislerdir [17].

Sekil 4’e gore Comparison biplot modelinde ise ortalama tane verimi veriler kullanilarak temsili
ideal bir merkez (en icteki cember) ve ortalama dikey egri olusturulur ve genotipler bu merkeze
gore degerlendirilmektedir (Sekil 4).

Comparison biplot (Total - 95.56%)
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Sekil 4. Tane verimi bakimindan dort ¢evre igin en ideal ¢esidin belirlenmesi

Buna gore ¢aligmanin yiiriitiildiigii lokasyonlara en iyi uyum sagladiklarindan dolayi ilk 6nce ideal
merkeze en yakin olan ¢esitlerin (Altikat ve Hevsel) secilmesi gerektigini ve bu islemin daha dis
cemberlere dogru kaydirilarak ayni1 zamanda stabilite egrisine yakin olan ¢esitlerin(Vamikhoca 98)
secilerek devam edilmesi gerektigi konusunda fikir vermektedir. Ortalamanin {izerinde ve
cemberlerin igerisinde yer alan gesitler arzu edilen, ortalamanin altinda kalan gesitler(Sahin 91, Sur
93 ve Samyeli) ise arzu edilmemesi gereken ¢esitler olarak smiflandirilmistir. Genelde biplot
teknigi ile olusturulan her ii¢ sekil genel sonuglart dogrularken 6zelde ise her bir sekil gesitleri farkli
acidan degerlendirmemize yardimci olmaktadir. Bu nedenle GGE biplot teknigi farkli ¢esitlerin
coklu cevre sartlarinda denendigi ¢alismalarda gesitlerin stablitesi, ¢evrelere uyumlari1 ve ¢evrelere
gore gesitlerin 6zel yetenekleri gorsel agidan degerlendirme firsatin1 sunmaktadir. Benzer yorumlar

birgok arastirici tarafindan farkli arastirma sonuglarinda da bildirilmistir [17, 19, 20]

4.SONUC

Sonug olarak bu ¢alismada geleneksel analiz yontemlerinden farkli bir analiz yontemi uygulanmis
ve yeni gelistirilen Hevsel ¢esidinin tane verimi bakimindan adaptasyon kabiliyeti ve stabilite
yetenegi mevcut cesitlerle kiyaslanmis ve listiin yonleri ortaya konulmustur. Yapilan analizlerin
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sonuglari, Hevsel ¢esidinin, calismanin yiiriitiildiigii ¢evrelerde tane verimi bakimindan Altikat
cesidi hari¢ diger 5 ¢esitten Ustlin verime sahip oldugu, ayrica ¢esitler icerisinde en stabil oldugu
dolaystyla ¢calismanin yiiriitiildigli ¢evrelerde arpa yetistiriciligi yapan yetistiricilere iki sirali basak
yapisina sahip bir cesit olarak rahatlikla tavsiye edilebilecegi sonucuna varilmistir. Ayrica
caligmalarin ¢ok gevrede yurutildigi durumlarda AMMI analiz modeli ile gesitlerin stabilite
durumlar1 incelenebilecegi ve bu g¢alismanin sonuglari gorsel olarak da teyit edilebileceginden
dolay1 oldukga faydali bir model oldugunu gostermistir.
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OZET

Genotiplerin veya g¢esitlerin farkli cevrelerdeki uyum kabiliyetleri onlarin  performansini
olusturmaktadir. Stabil bir genotip, tiim ¢evrelerde yiiksek performansi ile 6n plana ¢ikmaktadir. Bu
nedenle arastirmada, 5 adet ekmeklik bugday genotipinin dort lokasyonda stabil olup olmadiklari
incelenmistir. Denemeler tesadiif bloklari deneme desenine goére dort tekrarlamali olarak
yiritillmiistir. Ana etkiler ve ¢arpimsal interaksiyonlar (AMMI) ve biplot analizleri ile tane verimi
bakimindan genotip, gevre ve interaksiyonunun etkisi incelenmistir. Analiz sonuglarina gore,
karaler ortalamasi sirasiyla %68.7°si cevreden, % 8.3” U genotipten ve %12.0’si genotip cevre
interaksiyonundan etkilendigini gostermistir. Cesitlerin tane verimi daha c¢ok cevrelerin farkli
Ozelliklerinden etkilendikleri tespit edilmistir. PCA 1 and PCA 2 eksenleri (Temel Bilesenler
Analizi) genotip ¢evre interaksiyonun % 83.95” ini olusturdugu ve % 0.01’¢ gore nemli oldugu
saptanmigtir. AMMI analizi sonuglar1 ve stabilite degerlerine gore G1 ve G2 diger genotiplere gore
daha stabil ve yiiksek verimli, diger 3 genotip ise ortalamanin altinda ve diisiik verimli oldugu tespit
edilmistir. Ayrica c¢alismanin yiritildigi cevrelerden Hazro ve Ceylanpinar lokasyonlari
ortalamadan daha ylksek verime sahip iken Diyarbakir ve Adiyaman lokasyonlari ise ortalamanin
altinda bir verim ile sonu¢lanmistir. Ayrica AMMI analizi sonuglarina gére G2 bir ¢ok gevredeki
yiiksek performansi ve genis adaptasyon kabiliyeti ile Giineydogu Anadolu Bolgesinde mevcut

cesitlere alternatif olabilecegi sonucuna varilmistir.
Anahtar Kelimeler: Biplot, performans, AMMI, verim, yazlik
ABSTRACT

The adaptability of genotypes or varieties in different environments constitutes their performance.
A stable genotype stands out with its high performance in all environments. For this reason, the
stability of 5 common wheat genotypes in four locations was investigated. The experiments were
carried out with four replications according to the randomized block design. The effects of
genotype, environment and interaction in terms of grain yield were investigated by main effects and
multiplicative interactions (AMMI) and biplot analysis. According to the analysis results, the
average of blacks showed that 68.7% were affected by the environment, 8.3% by the genotype and
12.0% by the genotype environment interaction, respectively. It has been determined that the grain
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yield of the cultivars is mostly affected by the different characteristics of the environment. It was
determined that PCA 1 and PCA 2 axes (Principal Component Analysis) constitute 83.95% of the
genotype environment interaction and are significant compared to 0.01%. According to the results
of AMMI analysis and stability values, G1 and G2 were found to be more stable and high yielding
than other genotypes, while the other 3 genotypes were below average and low yielding. In
addition, Hazro and Ceylanpmnar locations, among the environments where the study was
conducted, had higher yields than average, while Diyarbakir and Adiyaman locations resulted in a
below average yield. In addition, according to the results of AMMI analysis, it was concluded that
G2 could be an alternative to existing varieties in the Southeastern Anatolia Region with its high
performance and wide adaptability in many environments.

Key words: Biplot, performance, AMMI, yield, spring

1. GIRIS

Ekmeklik bugday (Triticum aestivum L.), farkli ekolojik alanlara yiiksek oranda uyumlu oldugu igin
Diinya iizerinde en yaygin olarak yetisme alani bulan ve {iiretilen bir tahil bitkisidir [1]. Dinyadaki
bugday ekim alan1 216 milyon hektar, toplam iiretim 675 milyon ton ve ortalama tane verimi 310
kg/da’dir. Buna karsin Tiirkiye’deki toplam bugday ekim alani 7.5 milyon hektar, yaklasik 20
milyon ton, ortalama tane verimi ise 270 kg/da’dir Tiirkiye’ de tiretilen bugdayin % 90’1 ekmeklik
bugdaydan olusmaktadir [2]. Buna karsin, Giineydogu Anadolu ise yaklasik 1.148 milyon ha
ekmeklik bugday ekim alanina sahip[3] olup verim istenilen seviyede degildir.

Bugdayda birim alandan elde edilen verim; cevre, yagis, toprak, cesit ve diger uygulamalarin etkisi
altinda olup bélgeden bolgeye farklilik gostermektedir. Bu faktorlerden bir tanesi verimi artirmak
icin yeterli degildir. Ancak uygun cevre sartlarina en uygun cesitlerin belirlenerek en uygun
yetistirme teknikleri uygulandiginda verim potansiyeli nihai hedefe ulagmaktadir. Nihai verim
potansiyeline ulasmak i¢in etkili faktorlerden biri farkli ¢evre sartlarina uyum saglayan en stabil
cesitlerin  belirlenmesidir [4,5 ]. Stabil ¢esitlerin belirlenmesinde ¢ok farkli yontemler
uygulanmaktadir. Bunlardan bazilar1t AMMI ve GGE Biplot analiz modelleri, ¢oklu c¢evreleri
kullanan farkli arastiricilar tarafindan acik bir sekilde dile getirilmis ve bu modellerde ¢esit ¢evre
interaksiyonu ile farkli genotiplerin ¢evreler iizerinde daha belirleyici goriintiiler sergiledigi, 6zel ve
0zel olmayan cevreleri belirledigi, ¢ok 6zel ¢evreleri tanimladigi, farkli ¢evrelerde ileri kademedeki
tescil aday1 hatlarin test edilmesi, performanslarinin ve stabilitelerinin tahmin edilmesi i¢in ¢ok
uygun oldugu bir ¢ok arastirici tarafindan dile getirilmistir [6, 7]. Tane verimi, bir ¢ok genetik
faktoriin etkisi altinda oldugundan dolay1 verim unsurlarindan daha ¢ok ¢evresel dalgalanmalardan
etkilenir [8, 9]. Bu nedenle, AMMI ve Biplot analiz modelleri hem iki yonli (genotip ve cevre
etkisinin PClve PC2 ile gosterilmesi) veri yapisint hem de bir 1slah¢inin genotipik potansiyeli ve
iizerinde cevresel etkilere iligkin kesin tahmin etmeyi miimkiin kilan ana etkiler ve g¢arpimsal
interaksiyonlari igeren kompleks bir model olduklari i¢in kullanilmasi uygundur[10].

Bitki 1slah programlarinda tistiin genotipleri belirlemek i¢in son asamalarda farkli gevrelerde verim
denemeleri kullanilmaktadir. Ekmeklik bugdayda genotip (G) ve ¢evre (C) ana etkileri ile genotip x
cevre etkilesimlerinin (GCE) tane verimi iizerine etkilerinin belirlenmesini konu alan pek ¢ok
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calisma mevcuttur [5,11]. Tahil verimini etkileyen G ve C etkilerinin biiyiikligiine gére, GCE' ni ve
biiyiikliigliniin bir tahminini elde etmek i¢in GGE Biplot metodolojisi uygundur [12].

Bu ¢alismada, AMMI ve GGE Biplot analiz modellerini kullanarak tescil aday1 bazi genotiplerin
adaptasyon kabiliyetini ve diger ¢esitlerle rekabet giiciinii 6l¢mek, tane verimi iizerinde genotip
cevre interaksiyonun etkisini gérmek, biiylik ¢evre gruplarini tanimlamak, her bir mega veya 6zel
cevre icin en iyi genotipi belirlemek ve bu sonuclar ile ekmeklik bugday yetistiriciligine yon

vermek temel amacimizi olusturmustur.

2. MATERIAL VE METOT

2.1. Materyal: Calismada toplam 5 adet genotip kullanilmistir. Genotipler 1slahgilari tarafindan
belirtilmeleri uygun gorilmedigi icin kodlanarak verilmistir. Caligma, 2013-2014 yetistirme
sezonunda Adiyaman/Merkez, Ceylanpinar, Diyarbakir (Merkez) ve Diyarbakir (Hazro)
lokasyonlarinda yiiriitiilmistiir. Cevrelerin 6zellikleri ve uzun yillar yagis miktarlart Tablo 1’ de
verilmigtir. Bilindigi gibi ortalama yagis miktarlar1 tane verimi tizerinde ¢ok etkilidir. Uzun yillar
ortalama yagis miktarlarina goére lokasyonlardaki verimin etkilendigi ve degistigini sOylemek
mumkaindur.

Tablo 1. Arastirmanin yiiriitiildiigii ¢evrelerin kodlari, koordinatlar1 ve yagis miktarlar

Cevreler Y Ukseklik(m) Enlem Boylam Yillik yagis(mm)
Adiyaman/Merkez 669 37°45’ N 38°16'E 674
Ceylanpinar 366 36°84’ N 40°04'E 396
Diyarbakir/Merkez 670 37°55'N 40° 14'E 496
Diyarbakir/Hazro 553 37°88'N 40° 18'E 680

KAYNAK:meteor.gov.tr.

2. 1.Ydntem

Denemeler tesadiif bloklar1 deneme deseninde doOrt tekerriirlii olarak kurulmustur. Deneme
parselleri 1.2 x 6 = 7.2 m? olacak sekilde ekim aymnda deneme mibzeri ile ekilmistir. Ekimle
birlikte, dekara 6 kg saf P,0s ve 6 kg saf N, Ayrica 6 kg saf N/da bahar gibresi olarak
kardeslemenin sonuna dogru uygulanmistir. Ayrica, genis yaprakli yabanci otlara karsit kimyasal
miicadele yapilmistir. Gelisme doneminde parselin her iki kenarindan 0.5 m kenar tesiri olarak
birakilmus ve parseller 6 m? iizerinden parsel bigerdéveri ile hasat edilmistir.

Toplam 4 ¢evreden elde edilen ve 5 genotipin tane verimini kapsayan veriler AMMI ve GGE biplot
analizleri ile degerlendirilmistir [13]. Istatistik analizleri JMP 5.0 ve Gen Stat Release 14.1
(Copyright 2011, VSN International Ltd.) paket programlari1 kullanilarak yapilmistir.

3.BULGULAR VE TARTISMA

AMMI Analiz Modeli

Bu analiz metodu ile yapilan degerlendirmede toplam dort ¢evrede denenmis olan 5 yazlik
ekmeklik bugday genotipine ait tane verimi istatistiksel olarak % 0.1’ e gore 6nemli
bulunmustur(Tablo 2, Tablo 3). Ayrica karaler ortalamasi sirasiyla %68.7°si ¢cevreden, % 8.3’ U
cesitten ve %12.0’si genotip cevre interaksiyonundan etkilendigini gostermistir. Cesitlerin tane
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verimi daha ¢ok gevrelerin farkli 6zelliklerinden etkilendigi tespit edilmistir. PCA 1 and PCA 2
eksenleri (Temel Bilesenler Analizi) genotip ¢evre interaksiyonun %83.95’ ini olusturdugu ve %
0.01’e gore onemli oldugu saptanmustir (Table 2).

Tablo 2. Tane verimi {izerinden yapilan AMMI analizine ait varyans analiz sonuglari

Varyasyon | Serbestlik | Kareler | Kareler F G+C+GC GC KO
Kaynaklarn | Derecesi | toplam | ortalamasi | Degeri | KO Orani(%) | Orani(%)
Genotip 4 33779 8445 5.43** 8.3

Cevre 3 279609 93203 | 7.54** 68.7

Tekerrur 12 148330 12361 |7.94

Interaksiyon 12 48691 4058 2.61* 12.0

PCAL int. 6 30998 5166 3.32* 7.6
PCA2 int. 4 13672 3418 2.2* 34
Uygulama 19 362080 19057 |12.25

Toplam 79 585092 7406

Hata 48 74682 1556

G:Genotip, C:Cevre, GCI: Genotip Cevre Interaksiyonu, KO: Kareler Ortalamasi

Tablo 3. Lokasyonlara ait varyans analiz tablosu ve kareler toplamina ait degerler ve genotiplerin

Onemlilik durumlari

Kaynaklar Serbestlik Derecesi | Adiyaman | Ceylanpinar | Diyarbakir | Hazro

Cesit 4 24190.560d | 21680.76* | 25556.77** | 11042.42*
Tekerrir 3 88601.97 25515.57 21963.62 12249.22
Hata 12 41887.68 16557.84 6970.772 9265.588
Toplam 19 154680.2 63754.17 54491.16 32557.23

Ana etkiler ve ¢arpimsal interaksiyonlar (AMMI) analizi tane verimi bakimindan ¢esitler arasinda
onemli farkliliklarin oldugunu ve ¢evrenin diger varyasyon kaynaklarina gore etkisininin daha fazla
oldugunu gostermistir.

AMMI analiz modeli tarafindan gosterilen genotip ¢evre interaksiyonu, 6zellikle interaksiyonun iki
temel bilesen eksen(IPCA 1 ve IPCA 2) arasinda boliindiiglinde etkisi ortaya ¢ikmaktadir (Tablo 4
ve Tablo 5).

Tablo 4. AMMI analiz sonuglarina gore ¢esitlerin ortalamalar1 ve skorlari

Genotip/Kodu Ort. Verim(kg/da) TBEI¢[1] TBEI¢[2]
G1 349 -562.529 148.120
G2 384 101.389 267.464
G3 338 440.325 380.482
G4 332 -413.559 -276.506
G5 326 434.374 -519.560
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AMMI analiz modeli birgok arastirici tarafindan degerlendirilmistir [9, 10,11]. AMMI analizinin bu
modeli genotip ¢evre etkilerini iki yonli hesaplamaktadir. Hata kareler ortalamasinin sonuglarina
gore, TBE 1(temel bilesen ekseni) ekseni %1.0° e gore onemli bulunmustur. Ayrica GGE biplot
analiz sonuglari TBE 1 ekseninin kareler ortalamasinin % 45.37° sine, TBE 2 nin ise %38.58’ine
sahip oldugu, toplamda ise her iki bilesenin kareler ortalamasinin % 83.95’sini olusturdugu tespit
edilmistir. (Sekil 2).

Tablo 5. AMMI analiz sonuglarina gére ¢evrelerin ortalamalari ve skorlari

Cevreler Ort. Verim(kg/da) Varyans | TBEIg[1] TBEI¢[2]

Adiyaman/Merkez 258.6 8141 -112.744 268.553
Ceylanpimar 365.8 3355 423.167 419.023
Diyarbakir/Merkez 337.2 2868 -721.053 -119.557
Diyarbakir/Hazro 422.6 1714 410.630 -568.019

AMMI modeli 4 cevreden elde edilen ve 5 genotipe ait tane verimi degerlerini 2 adet temel bilesen
ekseni iizerinden degerlendirmis ve her bir bilesen ekseninin interaksiyona olan etkisini ortaya
cikarmigtir. Analiz sonuglarina gére TBE 1 kareler ortalamasinin %7.6” s1, TBA2 % 3.4’U oraninda
toplam varyasyonda interaksiyon iizerinde etkili oldugu ve sadece TBE 1 % 1.0’ e gGre 6nemli
iken TBE 2 ekseninin énemsiz oldugu tespit edilmistir(Tablo 3). [14], AMMI modeli her iki temel
bilesen ekseninin ya da daha fazlasinin birlikte degerlendirebilen ve her birinin genotip cevre
interaksiyonunu ne kadar etkiledigini oranlar ile ortaya koyan ¢ok dogru bir model oldugunu
bildirmektedir [10]. Genotiplerin temel bilesen eksen degerlerinden (TBEIG[1], degeri yuksek
“+”pozitif degere, TBEI¢[2] diisiik pozitif degere sahip ise bu genotiplerin tim cevrelerde o
derecede stabil oldugunu aymi sekilde cevrelerin (TBEI¢[1], degeri yiiksek “+’pozitif degere,
TBEI¢[2] diisiik pozitif degere sahip ise o derece elverisli oldugunu gostermektedir(Tablo 4, Tablo
5). Cok yonli analiz modeli genellikle AMMI analiz modeli ile degerlendirilmektedir [9].

AMMI analizinde gorsel olarak sekil tizerindeki x-ekseni ¢esitlerin ve c¢evrenin temel etkisini, y-
ekseni ise interaksiyonu agiklamaktadir (Sekil 1).

Genotip x Cevre Interaksivon Skorlari ve Ortalamalarn

4.0 Ceylanpinar

Adiyaman G2

2.0
G1

o
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Sekil 1. Dort gevreye ait verilerden olusturulan AMMI biplot grafigi
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Cevre ve genotipler hem temel etki hem de interaksiyon bakimindan c¢ok degiskenlik
gostermislerdir. AMMI gorselinde; tiim c¢evrelerin ortalama tane verimleri iizerinden yapilan
degerlendirmede G1 ve G2 nolu genotipler dort ¢cevredeki tane verim ortalamasindan daha yiiksek,
G3, G4 ve G5 nolu genotipler ortalama verimden daha diisiik tane verimine sahip olmuslardir.
Ayrica G2 genotipi tiim ¢evrelerin ortalamasina gore stabilite ¢izgisine (b degerine) yakin
oldugundan dolay1 ortalama verimi gecen diger genotiplere gore daha stabil oldugu tespit
edilmistir(Tablo 4). Sonuglar G2 genotipinin diger genotiplere gore hem yiiksek verim
potansiyeline sahip hem de daha stabil, Sahin 91 cesidinin ise oldukga stabil ancak diisiik verimli
oldugunu gostermektedir (Sekil 1). Diger taraftan AMMI gorseline gore 2013-14 yetistirme
sezonunda Adiyaman ve Diyarbakir lokasyonlar1 negatif TBEI 1(-112.744, -721.053) degerine
sahip olup ortalama verim bakimindan lokasyonlarin ortalamasinin altinda yer almislardir. Ayni
yetistirme sezonunda Hazro lokasyonu ve Ceylanpinar lokasyonlari ise yiiksek ve pozitif TBEI
1(410.630 - 423.167) degerine sahip olup yliksek tane verimine sahip olmuslardir(Sekil 1, Tablo 5,
Tablo 6). Ortalamanin altinda olan gevrelerin PC1 yani TBEI 1 degerleri negatif, ortalamanin
iizerinde yer alan lokasyonlarin degerleri ise pozitif olmaktadir. Negatif TBEI 1 degerine sahip
cevreler genotiplerin seleksiyonda daha az etkili olmaktadir [16]. Tahil verimini etkileyen G ve C
etkilerinin biiyiikliigiine gore, GCE' ni ve biiylikliigliniin bir tahminini elde etmek i¢cin GGE Biplot
metodolojisinin uygunlugunu bildirmislerdir [12].

Tablo 6. Cesitlerin 4 ¢evredeki ve ortalama tane verimi sonuglari(kg/da)

Genotip/Kodu Adiyaman | Ceylanpinar | Diyarbakir Hazro Ortalama
Gl 262 384 a 393 ¢ 358 ac 349B
G2 322 355a 451 a 407 a 384 A
G3 246 297 b 410 ac 398 ab 337B
G4 248 354 a 408 bc 319¢ 332B
G5 216 293 Db 449 ab 344 be 326 B

Ortalama 258 C 337 B 422 A 365 AB

DK (%) 17.8 7.1 6.6 10.2 11.34

AOF(0.5) 91.0 37.1 42.8 57.2

AMMI analizi sonuglarina gore her gevre igin sirastyla onerilebilecek ilk dort ¢esidin siralamasi
Tablo 7’ de verilmistir.

Tablo 7. AMMI analizine gore her ¢cevre icin tercih edilmesi gereken ilk dort ¢esit

Cevreler Ort. Verim | Gevrelerin 1. cesit | 2. cesit 3. ¢cesit 4, cesit
(kg/da) skorlari
Adryaman 258 -1.127 G2 G1 G3 G4
Ceylanpiar 365 4.232 G2 G3 Gl G5
Diyarbakir 337 -7.211 Gl G2 G4 G3
Hazo 422 4.106 G5 G2 G3 G4
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Bu analiz sonucunda tiim gevreler icin G1 ve G2 genotipi daha ¢ok tlim gevreler igin 1. ve 2.
dereceden, G3 ve G4 genotipleri ise 3.ve 4. Sirada bagvurulacak genotiplerdir. G5 ¢esidi ise bir iki
cevre i¢in On plana ¢iksa da diger cesitlere gore zayif kalmistir. AMMI analiz sonucglari hangi
cevreye hangi genotiplerin kaginci sirada tercih edilmesi yOniinde bize ayrintili bilgi verdigi
stabilite caligmalarinin degerlendirilmesinde dnemsenen yontemlerden biridir. Ayni zamanda tim
cevrelere onerilemeyecek ¢esitlerin(G5) de bilinmesi agisindan son derece 6nemlidir. [9], birden
fazla cevrede yapilan ¢alismalarda en uygun cesit veya cesit adaylarimi belirlemek icin ¢esitleri
cevrelere gore siralayan AMMI analizi verilerine bakilabilecegini sdyleyerek calismamizi
desteklemislerdir.

GGE Biplot teknigi ile ¢esitler ile ¢evreler arasindaki iliskilerin belirlenmesi

GGE Biplot analizinde ise iki Temel Bilesen Eksenine gore (TBEI) gorsel olarak genotipleri
cevrelere gore ¢ok iyi agiklama firsatin1 vermektedir (Sekil 2, 3, 4). Arastirmanin yiirtitiildigu dort
lokasyonun ortalama verimi {izerinden olusturulan ve genotipleri Ustlinliklerine yani stabilite

durumuna gore siralayan ranking biplot metodu Sekil 2° de gosterilmistir.
Ranking biplot (Total - 83.95%)
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Sekil. 2. Tane verimi bakimindan genotiplerin ¢evrelere gore stabilitesi

Coklu lokasyonda yiiriitillen ¢alismalarda tiim ¢evreler bakimindan genotiplerin Ustlinltklerini
stabilite(yatay) ve ortalama(dikey) temel egrilerine gore siralayan bir modeldir. Bu model bir¢ok
arastirmada ve bir¢ok arastirici tarafindan kullanilmistir [17, 18]. Bu agiklamalar dogrultusunda
Sekil 2 ‘de G2 genotipi tiim ¢evrelerin ortalama tane verimi bakimindan ortalamanin iizerinde bir
verime sahip olup ayni1 zamanda stabilite egrisine(yatay) en yakin yerde konumlandigi igin en stabil
genotip oldugu tespit edilmistir. Diger dort genotip ise ortalamanin altinda bir verime sahip
olduklari, G3 ve G5 genotipleri ayn1 zamanda diisiik stabilite 6zelligini gosterdikleri tespit
edilmistir. Daha 6nce bazi arastirmalarin sonuglar1 biplot ile degerlendirilmis ve bu ¢alismadan elde
edilen gorsellere benzer gorseller elde edilerek yorumlanmistir [17, 18]. Sekil 3’e gore poligon
coklu ¢evre sartlarindan elde edilen tane verimine gore gesitleri konumlandirmakta ve hangi ¢esidin
hangi cevreye daha uyumlu oldugunu gostermektedir (Sekil 3).
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Sekil 3. Tane verimi bakimindan gesit ve gevrelerin iliskilendirildigi sektor analizi

[10]’ nin yapmus oldugu bir ¢alismada genotip ve ¢evreler ayni sektor iginde yer aliyorsa bu iki
faktoriin etkilesimi pozitif, farkli sektorlerde yer aliyorsa negatif bir etkilesim, timii ayni sektorde
yer aliyorsa karigik bir etkilesim oldugunu bildirmislerdir. Ayrica [18], genotipler sekil tizerinde
birbirlerine yakin goriiniiyorlarsa tiim ¢evrelerde birbirlerine yakin verim, genotipler aksi yonde yer
aliyorsa o zaman birbirinden ¢ok farkli verim sonuglarina sahip olduklarini gdstermektedir. Bu
calismada genotipler ve cevreler temel olarak 4 sektor’ ¢ ayrilmistir(Sekil 3). Hazro, Adiyaman ve
Ceylanpinar lokasyonlar1 1. Sektoér ve ayni1 grupta Diyarbakir lokasyonu ise 2. Sektor ve bagimsiz
grupta yer almistir. Cevrelerin farkli sektorlerde yer almasi ¢evrelerin birbirlerinden farkliliklarini
gostermektedir. Cevrelerin ayni sektérde ve grupta yer almasinda ise g¢alismanin daha farkli
cevrelere kaydirilmasinda fayda oldugunu séylemek miimkiindiir. Ciinkii ayni sektorde yer aliyorsa
bu cevreler benzer sartlara sahip olduklarint gostermektedir. Yapilacak ekmeklik bugday
calismalarinda her sektdrden birer ¢evrenin se¢ilmesi ve ¢evreleri artirmak i¢in daha farkli yerlerin
secilmesi ¢esitlerin stabilitesi lizerinde daha etkili sonuglarin alinmasi muhtemeldir. Sekil 3’te
goriildiigli gibi ¢alismanin yiiriitiildiigii ¢evrelerden 3 tanesi ayni sektdrde yer alirken Diyarbakir
farkli bir sektorde yer almistir. G2 genotipi Hazro, Adiyaman ve Ceylanpinarin yer aldigi sektoriin
merkezinde yer alarak bu (¢ lokasyon icin de oldukca iyi sonuglara sahip oldugunu gostermistir. G1
genotipi ise Diyarbakir lokasyonun yer aldigi 2. Sektorde yer alarak bu lokasyon igin yiksek tane
verimine sahip oldugunu kanitlamaktadir. Diger {i¢ genotip ise lokasyonlarin bulundugu
sektorlerden farkli sektorlerde yer alarak calismanin yiiriitiildiigii lokasyonlarda diger G1 ve G2
genotiplerine gore oldukca diisiikk verimli olduklarini gostermektedir. Bu lokasyonlarda yapilacak
caligmalarda artik G3,G4 ve G5 genotiplerinin tercih edilmemesi gerektigi ve ayni grupta yer alan
lokasyonlardan en uygun olan bir lokasyonun segilmesi ¢alismalarda maliyeti azaltmak i¢in uygun
olacaktir. Obiir yandan gesitlerin farkli sektorlerde yer almasi bu cesitlerin genetik olarak
birbirlerinden farklilik gosterdiginin kanitidir. Benzer sonuglar [10].” nin yapmis oldugu biplot
calismasinda da elde edilmistir. Benzer sekilde [14], bu model ¢iktilarin amaglarini tavsiye etmek
icin ¢ok uygun oldugunu bildirmistir. Ayrica GGE biplot analiz yontemi ile olusturulan iki yonlii
grafiklerden faydalanilarak genotiplerin gorsel olarak bircok karakter yoniinden kolayca

degerlendirilebildigi ve tiim karakterler bakimindan yiiksek performans gosteren genotiplerin daha
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kolay ve etkin bir sekilde belirlenebildigi sonucuna varilmistir[19]. Sekil 4’e¢ gore Comparison
biplot modelinde ise ortalama tane verimi veriler kullanilarak temsili ideal bir merkez (en igteki

cember) ve ortalama dikey egri olusturulur ve genotipler bu merkeze gore degerlendirilmektedir
(Sekil 4).

Comparison biplot (Total - 83.95%)
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Sekil 4. Tane verimi bakimindan dort ¢evre icin en ideal ¢esidin belirlenmesi

Buna gore ¢calismanin yiiriitiildiigii lokasyonlara en iyi uyum sagladiklarindan dolayi ilk 6nce ideal
merkeze en yakin olan G2 genotipinin se¢ilmesi gerektigini dogrulamistir. Sekil 3 teki sonuglar
AMMI den elde edilen Sekil 1 sonuglarin1 gorsel olarak da desteklemektedir. Ortalamanin {izerinde
ve ¢emberlerin icerisinde yer alan gesitler arzu edilen, ortalamanin altinda kalan ¢esitler(G4,G5) ise
arzu edilmemesi gereken cesitler olarak siniflandirilmistir. Genelde biplot teknigi ile olusturulan her
tic sekil genel sonuglart dogrularken 6zelde ise her bir sekil genotiplerii farkli agidan
degerlendirmemize yardimci olmaktadir. Bu nedenle GGE biplot teknigi farkli genotiplerin ¢oklu
cevre sartlarinda denendigi ¢aligmalarda onlarin stablitesi, gevrelere uyumlari ve ¢evrelere gore 6zel
yetenekleri konusunda gorsel agidan degerlendirme firsatin1 sunmaktadir. Benzer yorumlar birgok
arastirici tarafindan farkli arastirma sonuglarinda da bildirilmistir [9, 17, 18].

4.SONUC

Bu ¢alismada geleneksel analiz yontemlerinden farkli olan AMMI ve GGE biplot analiz yontemleri
kullanilmig ve sonucglar bu iki yontem ile degerlendirilmis, ¢ikan sonuglarda her iki yontemin
sonuglar1 birbirini teyit etmistir. Sonu¢ olarak G2 genotipinin tane verimi bakimindan adaptasyon
kabiliyeti ve stabilite yetenegi ¢alismada kullanilan diger dort gore her dort lokasyonda da oldukca
ustlin oldugu ortaya konulmustur. Bu genotipin her dort lokasyonda yiiksek verimli oldugu gibi ayni
zamanda diger genotiplere gére daha stabil oldugu da tespit edilmistir. Ayrica ¢aligmalarin ¢ok
cevrede ylrituldigi durumlarda AMMI ve GGE Biplot analiz yontemler ile genotiplerin stabilite
durumlar1 incelenebilecegi ve bu galismanin sonuglart gorsel olarak da teyit edilebileceginden
dolay1 oldukga faydali yontemler oldugunu gostermistir.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 152



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,

NATURAL & MEDICAL SCIENCES

5. KAYNAKLAR

[1] Karaman, M. (2019a). Evaluation of bread wheat genotypes in irrigated and rainfed conditions
using biplot analysis. Applied Ecology and Environmental Research, 17(1), 1431-1450.

[2] Aktas, H., Erdemci, I., Karaman, M., Kendal, E., & Tekdal, S. (2017a). Baz1 kislik ekmeklik
bugday genotiplerinin tane verimi ve bazi kalite 6zellikleri bakimindan GGE biplot analiz yontemi
ile degerlendirilmesi. Tiirk Doga ve Fen Dergisi, 6(1), 43-51.

[3] Kilig, H., Aktas, H., & Kendal, E.2020. Ekmeklik Bugday Genotiplerinin (Triticum aestivum L)
Yiiksek Sicaklik Sartlarinda Verim ve Bazi Kalite Ozellikleri Yoniinden Degerlendirilmesi. Kafkas
Universitesi Fen Bilimleri Enstitust Dergisi, 13(1), 1-18.

[4] Aktas, H., Karaman, M., Oral, Erol., Kendal, E., & Tekdal, S. (2017b). Baz1 ekmeklik bugday
genotiplerinin (Triticum aestivum L.) dogal yagis kosullarindaki verim ve kalite parametrelerinin
degerlendirilmesi. Tarla Bitkileri Merkez Arastirma Enstitiisii Dergisi, 26(1), 86-95.

[5] Kaya, Y. (2016). Ekmeklik bugdayn (T. aestivum L.) tane verimi ve bazi kalite 6zelliklerinde
genotip x g¢evre etkilesimlerinin belirlenmesi. Canakkale Onsekiz Mart Universitesi Fen Bilimleri
Enstitiisii Tarla Bitkileri Anabilim Dal1 Doktora Tezi,356.

[6] Sabaghnia N, Karimizadeh R and Mohammadi M 2012. Grain yield stability analysis of lentil
genotypes by additive main effect and multiplicative interactions model. YYU, J. Agril. Sci. 22:
155-164.

[7] Rad Nouri MR, Abdulkadir M, Rafii MY, Hawa ZEJ, Naghavi MR and Ahmadi F 2013.
Genotype environment interaction by AMMI and GGE biplot analysis in three consecutive
generations of wheat (Triticum aestivum) under normal and drought stress conditions. Australian J.
Crop Sci. 7(7): 956-961.

[8] Giingor, H., & Dumlupinar, Z. (2019). Bolu Kosullarinda Baz1 Ekmeklik Bugday (Triticum
aestivum L.) Cesitlerinin Verim, Verim Unsurlar1 ve Kalite Yoniinden Degerlendirilmesi. Turk
Tarim ve Doga Bilimleri Dergisi, 6(1), 44-51.

[9] Oral, E, Kendal, E., Dogan, Y. (2018a). Bazi Ekmeklik Bugday Cesitlerinde Verim
Stabilitesinin Biplot ve AMMI Analiz Yéntemleri ile Degerlendirilmesi. Adnan Menderes
Universitesi Ziraat Fakultesi Dergisi, 15(1), 55-64.

[10] Oral, E, Kendal, E., Dogan, Y. (2018b). Baz1 Durum Bugday Cesitlerinin Biplot ve AMMI
(Ana Etkiler ve Carpimsal Interaksiyonlar) Analizleri ile Stabilitelerinin Belirlenmesi. Bahri
Dagdas Bitkisel Arastirma Dergisi, 7(1), 1-13.

[11] Kaya, Y., Palta, C., & Taner, S. (2002). Additive main effects and multiplicative interactions
analysis of yield performances in bread wheat genotypes across environments. Turkish journal of
agriculture and forestry, 26(5), 275-279.

[12] Kaya, Y., Akcura, M., & Taner, S. (2006). GGE-biplot analysis of multi-environment yield
trials in bread wheat. Turkish Journal of Agriculture and Forestry, 30(5), 325-337.

[13] Gauch, H. G. 1988. Model selection and validation for yield trials with interaction. Biometrics
44: 705-715.

[14] Gauch, H. G., Zobel, R. W. 1996. AMMI analyses of yield trails. Genotype by environment
interaction. GRC. Paton, Florida. pp. 85-122.

[15] Mekonnen, A., Mekbib, F., & Gashaw, A. (2019). AMMI and GGE biplot analysis of grain
yield of bread wheat (Triticum aestivum L.) genotypes at moisture deficit environment of Wollo,
Ethiopia. Journal of Agricultural Science and Practice Volume 4(1):9-19.

[17] Karaman, M., Aktas, H., Basaran, M., Erdemci, 1., Kendal, E., Tekdal, S., ... & Ayana, B.
(2017). Ileri kademedeki bazi ekmeklik bugday genotiplerinin verim ve kalite parametreleri

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 153



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,

NATURAL & MEDICAL SCIENCES

yoniunden biplot analiz yontemiyle incelenmesi. Tarla Bitkileri Merkez Arastirma Enst. Der., 26,
45-51.

[18] Kendal, E. (2020). Yerel _Ekmeklik Bugday Popiilasyonlarindan Segilen Saf Hatlarin
Diyarbakir Ekolojik Sartlarinda Ozellikler Arasi iligkilerin Belirlenmesi. Kahramanmaras Siitcii
Imam Universitesi Tarim ve Doga Dergisi, 23(4), 1021-1029.

[19] Bayram, S., Oztiirk, A., & Aydin, M. (2017). Ekmeklik bugday genotiplerinin Erzurum
kosullarinda tane verimi ve verim unsurlart yoniinden degerlendirilmesi. Yiiziincti Y1l Universitesi
Tarim Bilimleri Dergisi, 27(4), 569-579.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 154



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,

NATURAL & MEDICAL SCIENCES

AKUAKULTUR ve BIYOTEKNOLOJI
AQUACULTURE and BIOTECHNOLOGY

Dr. Ogr. Uyesi Latife Ceyda IRKIN

Canakkale Onsekiz Mart Universitesi, Canakkale Uygulamal1 Bilimler Fakiiltesi, Balik¢ilik Teknolojisi
Bolimi, ORCID ID: 0000-0001-6603-8413

Ogr. Gor. Dr. Samil OZTURK
Canakkale Onsekiz Mart Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu
ORCID ID: 0000-0002-9435-8139

OZET

Akuakiiltiir, son yillarda fark edilir derecede gelisme gostererek en hizli gelisen sektorlerden
birisi konumuna gelmistir. Akuakiiltiir sektoriiniin bu konuma gelmesinde; dogal stoklarin
azalmast ve saglikli beslenme amaciyla su driinlerine olan ilginin artmasi 6nemli rol
oynamaktadir. Canli organizmalart ve onlarin yapitaglarinin kullanan bir teknik olan
biyoteknoloji saglik, tarim, gida ve diger bircok endustriyel alanda yaygin bir sekilde
kullanilmaktadir. Tarimsal iiretime katki bakimindan c¢ok biiyiik bir potansiyele sahip olan
biyoteknoloji, akuakultir alaninda da 6zellikle son yillarda giderek Onem kazanmaktadir.
Akuakiiltiir alaninda biyoteknolojik uygulamalar kromozom maniplasyonlari, cinsiyet kontrold,
gen transferi, DNA hasar1 ve kriyoprezervasyon konularimi kapsamaktadir. Akuakiiltiirde
uygulanan biyoteknolojik yontemler canlilarda biiylime ve iireme oranlarinda pozitif bir etki
yaratmasi ile, hastalik ve DNA hasar1 gibi durumlarin ortaya ¢ikisinda ise negatif bir geri doniis
saglamaktadir. Yetistiricilik ortaminda daha saglikli ve verimli ve bireyler elde edilmekte ve
soyu tiikkenmekte olan tiirlerin genleri koruma altina alinmaktadir. Biyoteknolojik ydntemlerin
ciftlik hayvanlarinda oldugu gibi akuakiiltiir alaninda da etkili bir sekilde kullanilmas1 sektoriin
olumlu yonde gelismesine ve iilke ekonomisine 6nemli katki saglayacaktir.

Anahtar Kelimeler: Akuakiiltiir, biyoteknoloji, yetistiricilik, ekonomi.

ABSTRACT

Aquaculture has improved significantly in recent years and has become one of the fastest
growing sectors. For the aquaculture to reach this position; The decrease in natural stocks and
the increase in interest in fisheries for healthy nutrition that plays an important role.
Biotechnology, a technique that uses alive organisms and their building blocks, is widely used in
health, agriculture, food and many other industrial fields. Biotechnology, which has a great
potential in terms of contribution to agricultural production, has become increasingly important
in the field of especially aquaculture, in recent years. Biotechnological applications in the field
of aquaculture include chromosome manipulations, sex control, gene transfer, DNA damage and
cryopreservation. Biotechnological methods applied in aquaculture provide a positive effect on
growth and reproduction rates in living things, and provide a negative return in the emergence of
conditions such as disease and DNA damage. In the breeding environment, healthier and more
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productive individuals are obtained and the genes of the endangered species are taken under
protection. Effective use of biotechnological methods in the field of aquaculture as well as in
farm animals will contribute to the positive development of the sector and the economy of our
country.

Keywords: Aquaculture, biotechonology, fisheries, economy.

1. Definition and History of Aquaculture

Agquaculture has become a sector that has improved significantly in recent years. In this sector to
reach this position; The decrease in natural stocks and the increase in interest in fishery products
for healthy nutrition play an important role.

Aquaculture can be defined as the cultivation of animal and vegetable aquatic creatures in a
controlled or semi-controlled manner within the human factor for food, stock supplement,
ornamental, hobby and scientific research.

The first evidence of aquaculture was seen in China in the 2000's BC. However, in recent
excavations, there are documents showing that aquaculture was first discovered by the Egyptians
about figures showing people taking Tilapia sp. Fish out of the pond around 2500 BC are present
in the tomb paintings, and fish drawings on the Wall decorations. Cultivation of oyster (Ostridea
sp.) was carried out on the shores of Japan in 2000 BC [1].

The first practices of marine fish farming began in Indonesia around 1400. During this period,
milk fish (Chanos chanos) juveniles were stocked in coastal ponds. Developments in marine fish
farming started with the breeding of yellow tail (Seriola quinqueradiata) in Japan in the 1960s.
In the later period, intensive coral (Pagrus major) and tuna (Thunnus thynnus) cultivation was
carried out. Modern aquaculture in fish and oysters began exactly 30 years ago. In the 1980s,
Mediterranean countries introduced sea bream and sea bass farming to the economic system.
Aguaculture has improved significantly in many countries compared to the agricultural sector

[1].

2. Aquaculture Difference

Fish farms are more diverse compared to terrestrial livestock farming. The reason for this is that,
as there are many species to be put into production, each one has a separate characteristic
structure. Some species need a seawater environment, some need fresh water, others brackish
water. Although migrating fish such as salmon enter fresh water to spawn, they have to pass into
sea water during juvenile and growing periods.

Species can adapt to different temperatures. Tropical fish are unlikely to survive unless their
habitat is artificially heated. Carnivorous fish such as snakes (Anguillidae sp.) And sea bream
need a large amount of animal protein in their diet. Differences that occur in the early stages of
fishes' lives also cause changes in their nutritional needs [1].

3. Why Is Aquaculture Important?
Undoubtedly, one of the most important problems of mass is nutrition. 6% of the protein used by
the world population is met from fish consumption. Total animal protein is provided by 24%
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from fish.

Despite the increase in the amount obtained by breeding, different reasons arise in the increase in
demand from hunting stocks; Due to the use of the yield of natural stocks in the world at
maximum capacity, the supply of fish from the natural environment cannot meet the demand.
Marine pollution and intensive fishing from the environment have damaged natural stocks and
some species have faced the danger of extinction. This situation made it necessary to reinforce
these stocks.

The increase in market prices as a result of the increase in market demand and the decrease in
natural production made breeding attractive.

Societies that have become accustomed to fish culture have started to demand fish not only
during the fishing season but throughout the year. Constant demand depends on the species'
habitat and natural conditions. Therefore, the production put to the market is seasonal. In
farming, the lives of the living creatures and environmental factors are largely under control.
Depending on all these variables, developments in biology, engineering and genetics increase the
quality and quantity with each passing time by solving the problems in aquaculture [1].

4. Biotechnology

Using living organisms and their building blocks, biotechnology is widely used in health,
agriculture, food and many other industrial fields. Biotechnology, which has a great potential in
terms of contribution to agricultural production, has become increasingly important in the field
of aquaculture, especially in recent years. Biotechnological applications in the field of
aquaculture include chromosome manipulations, sex control, gene transfer, DNA damage and
cryopreservation. Biotechnological methods applied in aquaculture provide a positive effect on
growth and reproduction rates in living things, and provide a negative return in the emergence of
conditions such as disease and DNA damage. In the breeding environment, healthier and more
productive individuals are obtained and the genes of the endangered species are taken under
protection [2].

5. Uses of Biotechnology in Aquaculture

5.1. Gender control: One or both of the sexes reach early sexual maturity and as a result;
Gender control practices are carried out due to negative changes in growth, feed utilization rate,
behavior, health, body and meat color [3]. The aim is to produce single breed or sterile
populations. As a result, the negative effects of reproductive activity in fish on growth, survival
and meat quality can be prevented.

In order to ensure unisexuality in fish; sterilization, hybridization, gynogenesis, androgenesis,
polyploidy and gender reassignment techniques are used [4]. Gender control is done by using
three different methods; Feminization, Masculinization and Sterilization.

5.2. Chromosome manipulations: The most important asset of a germ cell is the chromosomes
that carry the inheritance factors from generation to generation. Homologous chromosomes of
the same shape and size, one coming from the mother and the other from the father, separate
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from each other while the gametes are formed, and each gamete goes to one of each partner.
With the merger of male and female gametes, the spouses come together again and the
chromosome numbers remain constant between generations [5].

Triploidy: Fertilization with haploid sperm produces an egg containing three sets of
chromosomes. Embryonic development begins in this egg produced. However, in such eggs,
chromosomes are not evenly distributed to the poles. If the juvenile obtained from a triploid egg
carries the XXX chromosome, sterile females are formed, and if it carries the XXY chromosome,
male individuals that can reproduce are formed. Most of the studies on triploidy are based on the
principle of sterility and better growth of triploid homogametic sex [6].

Tetraploidy: The goal is a fish breeding process that has four chromosomes. Also, when
tetraploid fish are crossed with diploid fish, triploid individuals can be obtained. After
fertilization of a normal egg by an active sperm, individuals with 4N chromosomes are obtained
by shock during the first mitotoic division. The fertilization rate of diploid females by tetraploid
males is lower than normal males. This makes more sense for tetraploid females related to the
diameter of the spermatozoite to be fertilized by diploid males [7].

Ginogenesis: It is a technique that allows all individuals to carry XX chromosomes as a result of
fertilization of a normal egg with inactivated sperm, in other words to obtain a female individual.
The mature eggs of the ginogenetic species do not take action to form the embryo when there are
no male germ cells in the environment. Therefore, in gynogenetic reproduction, male germ cells
must be found to activate mature eggs for success. Purpose in ginogenesis, It is the production of
related lines and single-sex populations [8].

Androgenesis: Unlike ginogenesis, it is the continuation of fertilization and embryo development
from the chromosome set of the sperm cell after the genetic material of the egg is eliminated.
When the androgenetic zygote undergoes the first division, the shock is applied and cell division
is prevented. Thus, individuals only have chromosome sets coming from the father.
Androgenesis is a technique that allows all individuals to carry XY chromosomes, in other
words, to obtain a male individual as a result of fertilization of inactivated eggs and normal
sperm cells [9].

5.3. Gene Transfer: The process of transferring specific gene sequences of specific length to
the structure of deoxyribonucleic acid (DNA), which is the basis of genetic material, is called
gene transfer. Transgenic organisms are obtained by transferring a foreign gene to the genome by
gene transfer techniques. Transgenic creatures can be defined as those carrying a recombinant
gene belonging to another organism in their genome [14].

In addition, rapid advances in recombinant DNA technology increase the importance of gene
transfer technologies day by day. Gene transfer; microinjection is performed by viral vector
technique, embryonic stem cell, cloning and electroporation methods [15].

5.4. Spermatozoa DNA Damage: Different levels of damage occur in DNA due to various
internal and external reasons. The main damages in DNA are; Disruption of chromatin structure,
oxidation of DNA bases, mismatch and suppression of tubulin polymerization, chemical change
of bases, anomalies in chromatin structure, DNA chain breakage, DNA-DNA, DNA-protein
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crosses and DNA mutations. Methods such as cell gel electrophoresis, tunneling method,
measurement of spermatozoa chromatin structure and 8-hydroxy 2-deoxyguanosine are used for
the detection of these damages shaped in spermatozoa DNA [12].

5.5. Gamet Cryoprezervation: Preservation of fish gametes is of great importance in selection
programs applied in fish farming. Because, breeding the same type of fish in the same
environment and conditions throughout generations causes the loss of genes found in the current
population and a decrease in heterozygosity [13].

This situation manifests itself as low survival rate, low growth rate, decrease in feed conversion
efficiency, increased risk of disease and increased mortality in juvenile fish.

Cryopreservation of tissues and cells is a technique that has been applied since the 1700s.
Scientific and modern studies of live cell freezing began after Polge et al discovered the
protective properties of glycerol in 1949, and the first frozen cell was spermatozoa [14].

Today, the cryopreservation technique is routinely used in the preservation of sperm, embryo,
tissue and cells, and researchers specializing in aquaculture are especially working on fish semen
freezing. The cryopreservation technique was first applied in the field of aquaculture in 1953 for
the purpose of fertilizing herring (Clupea harengeus) eggs with frozen semen and has been
successfully used in many fish species today.

The most important purpose of cryobiology in aquaculture is to create a sperm bank or gene pool
belonging to the cultured species. Since the species taken into culture have less chance of
survival in nature, their genes are controlled by applying cryopreservation [15,16].

6. Results and Recommendations

Due to the limited land availability and the increasing environmental stress factors, the concern
that the increasing world population will not be adequately fed in the near future is increasing.
Aqguaculture, which plays an important role in in nutrition, creates important opportunities in the
subjects of nutrition of people, raw material supply to the industrial sector, employment,
contributing to rural development, high export opportunity, more effective management of
natural resources and the conservation of biological diversity. Its importance is increasing day by
day.

Thanks to the biotechnological methods applied in aquaculture, growth and reproduction rates
are increased in living things, as well as a decrease in the occurrence of diseases and DNA
damage, healthier, more productive individuals with the desired characteristics can be obtained
and the genes of the endangered species can be preserved for years. The effective use of modern
biotechnological methods in the field of aquaculture as well as in farm animals will allow the
sector to develop considerably and will make a significant contribution to the national economy.
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OZET

Akuakiiltiir, hayvansal ve bitkisel su canlilarinin insan faktorii ile kontrollii veya yari kontrollii
olarak gida, stoklarin takviyesi, siis, hobi ve bilimsel arastirmalar igin yetistirilmesidir. Karasal
hayvancilik ile karsilastirildiginda su Urinleri yetistiriciligi daha fazla g¢esitlilik gosterir. Bunun
nedeni iiretime alinacak bir¢ok tiir oldugu gibi, her birinin ayr1 karakteristik yapisinin olmasidir.
Kimi tiirler deniz suyu ortamina ihtiya¢ duyarken, kimileri tatli suya, kimileri ac1 suya ihtiyag
duyarlar. Geligmis pazar ekonomisine sahip endiistriyel iilkelerde balik yetistiriciligi belirtilenlerden
bazilar1 veya tiimiiniin etkisi altindadir. Bunlar arasinda, {iretim asamasinda amaca uygun birimlerin
kullanilmasi, tesis edilen hacimden veya kullanilan {iiretim alanindan maksimum oranda
yararlanacak kadar yiiksek stoklama miktari, tiiriin besinsel ihtiyaglarini karsilayabilecek bilimsel
olarak formiile edilmis yem kullanimi, beslenme, siniflandirma ve hasat gibi operasyonlarda yiiksek
oranda otomasyon kullanimi ve iiretimin anactan elde edilen yumurtalar kullanilarak tiiriin pazar

asamasina kadar getirilmesinin saglanmasi yer almaktadir.

Tirkiye’de kiiltiir balikgiligi ¢aligmalar1 olduk¢a yenidir. Tiirkiye’de ekonomik anlamda balik
yetistiriciligi 1970’11 yillarda gokkusagi alabaligi ve sazan {iretimi ile baslatilmistir. 1985°1i yillarda
cipura ve levrek, 2000’li yillarda da orkinos baliklarinin iiretiminin yapilmaya baslanilmasi ile
kiiltiir baliklar1 tiretiminde ciddi bir gelisme meydana gelmistir. Son yillarda baraj, gol ve goletlerde
kurulan yiizer kafes sistemlerinde alabalik iiretiminin yapilmaya baslanilmasi ile de iiretim
artmaktadir. Tiirkiye’de 2014 yilinda kiiltiir baliklar1 iiretimi toplam su iiriinleri tiretiminin %44’
diizeyinde olmustur. En fazla iretilen turler gokkusagi alabaligi (Oncorhynchus mykiss), levrek
(Dicentrarchus labrax) ve cipura (Sparus aurata)’dir. Gokkusagi alabaligi biiyiik oranda ig
piyasada tiketilirken, levrek ve cipura’nin yaklasik %75’i AB iilkelerine ihra¢ edilmektedir.
Turkiye Cumhuriyeti Devlet Planlama Teskilatinin planlamalarina gére 2023 yilinda Tiirkiye'nin su
iirtinleri iiretimi 600.000 ton, ticari degerinin de 5.000.000.000 TL seviyesine ulasacagi tahmin
edilmektedir.

Anahtar Kelimeler: Akuakiiltiir, ekonomi, yetistiricilik, Tirkiye.
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ABSTRACT

Aquaculture is the cultivation of animal and aquatic organisms in a controlled or semi-controlled
manner with the human factor for food, stock supplement, ornamental, hobby and scientific
research. Aquaculture shows more diversity compared to terrestrial animal husbandry. The reason
for this is that, as there are many species to be put into production, each one has a separate
characteristic structure. Some species need a seawater environment, some need fresh water, others
brackish water. Fish farming in industrial countries with a developed market economy is under the
influence of some or all of those mentioned. Among these, the use of suitable units during the
production phase, the amount of stocking high enough to make maximum use of the established
volume or the production area used, the use of scientifically formulated feed that can meet the
nutritional needs of the species, the use of high automation in operations such as nutrition,
classification and harvesting, and using the eggs obtained to bring the species to the market stage.

Mariculture operation in Turkey is quite new. Fish farming in the economic sense, Turkey has
started with rainbow trout and carp production in the 1970s. With the production of sea bream and
sea bass in 1985 and tuna in the 2000s, a serious development has occurred in the production of
aquaculture fish. In recent years, rainbow trout production has been increasing in the floating cage
systems established in dams, lakes and ponds. Cultured fish production in Turkey in 2014, has been
in the 44% level of the total aquaculture production. The most produced species are rainbow trout
(Oncorhynchus mykiss), sea bass (Dicentrarchus labrax) and sea bream (Sparus aurata). While
rainbow trout is mostly consumed in the domestic market, approximately 75% of sea bass and sea
bream are exported to EU countries. According to the planning of the Republic of Turkey State
Planning Organization of Turkey's aquaculture production in 2023, 600.000 tons of commercial
value is estimated to reach the level of £ 5,000,000,000.

Keywords: Aquaculture, economy, fisheries, Turkey.

1. AKUAKULTUR, TANIMI ve ONEMI

Akuakultlr, hayvansal ve bitkisel su canlilarinin insan faktorii ile kontrollii veya yar1 kontrollii
olarak gida, stoklarin takviyesi, siis, hobi ve bilimsel arastirmalar i¢in yetistirilmesidir. Karasal
hayvancilik ile karsilastirildiginda su tirlinleri yetistiriciligi daha fazla gesitlilik gdsterir. Bunun
nedeni liretime alinacak bir¢ok tiir oldugu gibi, her birinin ayr1 karakteristik yapisinin olmasidir.
Kimi tiirler deniz suyu ortamina ihtiya¢ duyarken, kimileri tatli suya, kimileri ac1 suya ihtiyac
duyarlar.

Gelismis pazar ekonomisine sahip endiistriyel iilkelerde balik yetistiriciligi belirtilenlerden bazilari
veya timiiniin etkisi altindadir. Bunlar arasinda, {iretim asamasinda amaca uygun birimlerin
kullanilmasi, tesis edilen hacimden veya kullanilan {retim alanindan maksimum oranda
yararlanacak kadar yiiksek stoklama miktari, tiiriin besinsel ihtiyaclarini karsilayabilecek bilimsel
olarak formiile edilmis yem kullanimi, beslenme, siniflandirma ve hasat gibi operasyonlarda yiiksek
oranda

Otomasyon kullanimi ve iiretimin anagtan elde edilen yumurtalar kullanilarak tiiriin pazar
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asamasina kadar getirilmesinin saglanmasi yer almaktadir.

Gecmisten bu yana insanlarin beslenmesinde su firiinlerinin 6nemli bir paya sahip oldugu
bilinmektedir. Su {irlinleri iiretimi ge¢miste daha ¢ok avcilik yoluyla yapilirken, giiniimiizde
avcilikla yetistiricilik neredeyse birbirine yaklasmistir. Niifus artisi, asir1 veya bilingsiz avcilik ve
cevresel etkenler maalesef dogal balik stoklarinin azalmasina, hatta baz tiirlerin neslinin tiikenmesi
riskine yol agmistir. Dogal kaynaklar sinirli oldugundan zaman igerisinde bazi tedbirler alinmaya
caligilsa da giiniimiizde dogadan avcilik yoluyla elde edilen tiretimin daha fazla arttirilamayacagi,
su drdnleri Gretim artisinin kiiltiir balikgiligi ile kapatilabilecegi yine uzmanlarca belirtilmektedir.

Diinyada deniz ve i¢ su avcilig1 toplam iiretimi son yillarda 90 milyon ton seviyelerinde, nispeten
sabit bir seviyede seyretmekte; buna karsin su iriinleri yetistiricilik iiretimi siirekli olarak
artmaktadir. Diinya su {irtinleri iiretimi 2017 yilinda 172,7 milyon ton olarak ger¢eklesmis; bu
tiretimin 92,5 milyon tonu (%53,6) avciliktan, 80,1 milyon tonu (%46,4) yetistiricilikten elde
edilmistir (FAO, 2019).

Yapilan bilimsel arastirmalara gére, oniimiizdeki yillarda su iriinlerine olan yatirnmin daha da
artacagi, 2030 yilinda yetistiricilik yoluyla elde edilen su iiriinleri miktarinin avcilikla elde edilen su
irtinleri miktarina esit olacagi ve uzun vadede yetistiricilik {iretiminin avcilik tiretimini gegecegi
tahmin edilmektedir. Diinyadaki denizlerin ve i¢ sularin 6nemi her gegen giin artmakta ve su
iriinleri yetistiriciligini gelecegin sektorii olarak gostermektedir. Ancak, siirdiiriilebilirlik igin
cevresel agidan alinacak tedbirlerle su kaynaklarinin korunmasi ve planl kullanimi gereklidir.

FAO tarafindan yapilan degerlendirmelerde son 10 yillik siire¢ i¢inde tarim sektorii i¢inde en fazla
gelisim gosteren sektorlin su iriinleri sektoriidiir. Su {iriinleri yetistiriciliginin biiylik artig
gostermesindeki temel unsur, dncelikle diinya niifusunun ve ayn1 zamanda kisi basina diisen gelirin
artmasiyla gidaya, 6zellikle de protein agirlikli gidaya olan talebin artmasidir. Gelecek 20 yil iginde
7 milyar olan niifusun 8 milyara ulagmas1 6ngoriisii dikkate alindiginda, su iirtinlerine olan talebin
artmasi kaginilmazdir.

Gida degeri acisindan hayvansal besinlerin insanlarin beslenmesinde énemi biiyiiktiir. Su {iriinleri,
iyi bir protein kaynagi olmasi yaninda, A, D, B ve K vitaminleri ile kalsiyum, fosfor ve birgok
zengin mineralleri ihtiva etmektedir. Bu durum su drinleri Gretiminin artmasinda etkilidir. Su
iriinleri sektoriiniin i¢ ve dis ticaret hacminin yiiksek olmast ve kullanilmayan su kaynaklarinin
degerlendirilerek ekonomiye kazandirilmasi, diinyada su iiriinleri iiretim artisin1 destekleyen diger
unsurlardir.

Yetistiricilik tiretiminin gelecekte de artmaya devam edecegi ve toplam {iretim icerisindeki payinin
yiikselecegi beklenmektedir. Su drilinleri yetistiriciligi iretimi ve isleme teknolojilerindeki
gelismelere paralel olarak su {riinleri ihracatt artmaya devam edecektir. Su kaynaklarmin
Kirlenmesi, yagam alanlarinin bozulmasi, kiyisal alanlardaki yapilagsmanin artmasi, iklim degisikligi,
av baskist ve su dirlinleri stoklarinin azalmasi gibi olasi nedenlerden avcilik {iretiminin olumsuz
etkilenecegi ve avcilik iiretiminin daha fazla artmayacagi tahmin edilmektedir. Bu nedenle,
giiniimiizde su {rilinleri aveiligindaki temel prensip mevcut iiretimi siirdiirebilmektir. Gelecekte de
su tirinleri kaynaklarindan etkin bir sekilde faydalanabilmek i¢in kaynaklarin korunmasi ve
stirdiiriilebilir kullanimini saglayici tedbirlere agirlik verilmesi gerekmektedir.
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2. TURKIYE’DE AKUAKULTURUN MEVCUT DURUMU VE EKONOMISIi

Tiirkiye’yi Ui¢ taraftan cevreleyen denizler ile ¢ok sayidaki akarsular, gdller, goletler ve baraj
golleri, su tiriinleri avciligi ve yetistiriciligi bakimindan genis imkanlar sunmaktadir. Bu kaynaklari
kullanabilecek yeterlilikte balik¢1 gemisi ve avceilik teknolojisi ile yetistiricilik tesisi, teknolojisi ve

insan kaynagi da mevcuttur.

Su iirlinleri yetistiriciligi ise diinya genelinde biiylimeye devam eden bir sektordiir. Yetistiricilik
iretimi son 30 yil icerisinde diinya genelinde yillik ortalama %8,8 artis ile 12 kat artmistir (FAO,
2018). FAO tarafindan tiim gida sektorleri igerisinde en hizli gelisen ve siirekli biiyiiyen bir sektor
olarak lanse edilmektedir. Turkiye’de de benzer bir durum s6z konusudur. Tirkiye’nin su triinleri
avcilik tiretimi yillar itibar ile dalgali bir degisim gosterirken, yetistiricilik tiretimi stirekli bir artig
gostermektedir.

Tiirkiye’de kiiltiir balik¢iligi calismalart oldukca yenidir. Tiirkiye’de ekonomik anlamda balik
yetistiriciligi 1970’11 yillarda gokkusag: alabaligi ve sazan iiretimi ile baslatilmistir. 1985°1i yillarda
cipura ve levrek, 2000’li yillarda da orkinos baliklarinin iiretiminin yapilmaya baslanilmasi ile
kiiltlir baliklar1 tiretiminde ciddi bir gelisme meydana gelmistir. Son yillarda baraj, gol ve goletlerde
kurulan yiizer kafes sistemlerinde alabalik iiretiminin yapilmaya baslanilmasi ile de iiretim
artmaktadir.

Tiirkiye’de 2014 yilinda kiiltiir baliklar tiretimi toplam su diriinleri liretiminin %440 duzeyinde
olmustur. En fazla tiretilen tiirler gokkusagi alabaligi (Oncorhynchus mykiss), levrek (Dicentrarchus
labrax) ve cipura (Sparus aurata)’dir. Gokkusagi alabaligi biiyiik oranda i¢ piyasada tiiketilirken,
levrek ve gipura’nin yaklasik %75°1 AB iilkelerine ihrag edilmektedir. Tirkiye Cumhuriyeti Devlet
Planlama Tegkilatinin planlamalarina gore 2023 yilinda Tiirkiye'nin su iirtinleri tiretimi 600.000 ton,
ticari degerinin de 5.000.000.000 TL seviyesine ulasacagi tahmin edilmektedir.

Su drdnleri sektorunde iretim, aveilik ve yetistiricilik yoluyla yapilmaktadir. Avlama yoluyla
balik¢ilik, gegmisten giiniimiize kadar gelen en eski ugraslardan biri olup, diinyada ve Tiirkiye’de
sosyal ve ekonomik ac¢idan hala O6nemini korumaktadir. Son yiizyillda diinyada oldugu gibi
Tirkiye’de de gelisen teknoloji, artan niifus ve hayvansal besine olan talepler balik¢ilik kaynaklar
iizerine olan baskiy1 artirmistir. Bunun sonucu olarak da balik¢ilik kaynaklarinin yenilenebilir

olmalarina karsin sonsuz diizeyde olmadiklar1 gercegi ile yiiz yiize kalinmistir.

Balikcilik kaynaklar1 ve bunlarin yonetimi konusunda diinya genelinde biiyiik bir problem
yasanmaktadir. Bunlarin bir kismu yasal idari kontrol-denetim sorunlari, bir kismi da balikg1
filosunun etkin bir bicimde y6netilememesinden kaynaklanan sorunlardir. Gelismis ve gelismekte
olan iilkelerde balik¢1 filosunun sayisal ve teknolojik kapasitesinin yiikselisi, sinirlt diizeydeki canli
kaynagin paylagiminda ve balik¢ilik gelirlerinde ciddi problemleri de beraberinde getirmistir.
Balikgilik otoriteleri, etkin yoOnetim planlar1 dogrultusunda kaynaklar yonetildigi takdirde

stirdiiriilebilir liretimin miimkiin olabilecegini belirtmektedirler.

Tiirkiye’nin ¢evresinde bulunan biitiin denizler Akdeniz sular sisteminin bir pargasidir. Fakat bu
denizler ekolojik, cografik, jeomorfolojik, meteorolojik 6zellikleri bakimindan birbirinden farklilik
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gostermektedir. Karadeniz ve Akdeniz arasindaki farklilik daha belirgindir. Bu durum balik¢ilik
acisindan degerlendirildiginde tiir ¢esitliligine ve bolluguna yansimaktadir.

Tiirkiye’nin yillik su {riinleri iiretimi, avcilik iiretimindeki dalgalanmanin etkisiyle yillara gore
degismekte olup, 2010-2018 yillar1 arasinda su kaynaklarin yillik 537-704 bin ton arasinda su
iriinleri tiretilmistir. Diinya {iretimine benzer sekilde; Tiirkiye nin su {iriinleri yetistiricilik iiretimi

artmaya devam etmekte ve toplam iiretim igerisinde yetistiriciligin pay1 ylikselmektedir.

Tiirkiye’de su tirlinleri tiretimi 2018 yilinda 628.631 ton olarak ger¢eklesmis, iiretimin %35,3’linl
deniz baliklar1, %9,9’unu diger deniz {iriinleri, %4,8’ini i¢ su {irtinleri ve %50’sini yetistiricilik
irlinleri olusturmustur. Avcilikla yapilan iiretim 314.094 ton olurken, yetistiricilik liretimi ise
314.537 ton olarak ger¢eklesmistir.

Tiirkiye Istatistik Kurumu (TUIK) verilerine gore, aveilik yoluyla yapilan su iiriinleri {iretiminin
1989 yilindan bu yana dalgalanmalar gosterdigi, genel olarak son 20 yillik dénemde karaya
cikartilan av miktariin azaldigi, son yillarda da dalgali ama nispeten duragan bir egilim sergiledigi
gorulmektedir.

Turkiye’nin avcilik tiretiminde deniz iriinleri aveiliginin 6zellikle de deniz baliklarinin 6nemli bir
yeri vardir. 2018 yilinda toplam avcilik tiretiminin %90,4°1 denizlerden saglanmis, toplam avciligin
%70,7’1n1 deniz baliklar1 aveiligi olusturmustur.

Deniz driinleri aveiliginin biiyiik kismini olusturan hamsi, ¢aca, sardalye gibi kiguk pelajiklerin,
beyaz kum midyesi, deniz salyangozu gibi deniz iirlinlerinin, i¢ sularda aveciligl ¢ok yapilan inci
kefali, giimiis ve glimiisi havuz balig1 gibi tiirlerin fiyatlar1 genel olarak diisiiktiir. Bu tiirlere bagh
olarak avcilik iiriinlerinin miktar1 daha ¢ok olmasina ragmen degeri yetistiricilik iiriinlerinden daha
diisiiktiir. Yetistiricilikteki tiretim artisina bagl olarak yetistiricilik tiriinlerinin toplam degerleri de
her gegen yil yiikkselmektedir.

Uretim rakamlar1 incelendiginde Tiirkiye genelinde denizlerde avcilign yapilan balik tiirlerinin
biiyiik kismimi hamsi, sardalye, istavrit, palamut ve ¢aga gibi tiirlerin olusturdugu goriilmektedir.
2000 yilindan sonraki donemde yillik deniz baliklar1 aveiligi iiretiminin %40-75 gibi yildan yila
degisen ama ¢ok biiyiik bir kismini hamsi avciligt olusturmustur.

Biiyiik kismini deniz baliklarinin olusturdugu deniz iiriinleri avciliginda kabuklu ve yumusakgalarin
dretimi de Oonemlidir. 2018 yilindaki toplam deniz iriinleri avcilik iiretiminin %21,8’ini balik
disindaki diger deniz tirinleri grubu olusturmustur. Bu grupta tiretim miktar1 en fazla olan turler her
ikisi de Karadeniz’de avlanan beyaz kum midyesi ve deniz salyangozudur.

Tirkiye’de aveiligi cok yapilan hamsi, ¢aga, palamut, istavrit, mezgit, beyaz kum midyesi ve deniz
salyangozu iiretiminin bazi tlirlerde tamaminin, bazilarinda ise biiylik ¢cogunlugunun Karadeniz’de
avlandig1 g6z oniinde tutuldugunda Karadeniz’in balik¢ilikta ¢ok Onemli bir yere sahip oldugu
anlasilmaktadir. 2000 yilindan sonraki donemde toplam deniz iiriinleri avciliginin %70-80’i
Karadeniz’den saglanmistir. Hamsi ve deniz salyangozunun ¢ogunlugu Dogu Karadeniz’de, ¢aganin
ise tamamina yakin1 Dogu Karadeniz’de Sinop-Samsun bdlgesinde ve beyaz kum midyesinin
tamam1 Bati1 Karadeniz’de avlanmaktadir. Ozellikle hamsi ve ¢aca iiretim miktarina bagl olarak,
denizlerde avlanan balik miktarinin 2017 yilinda %57’s1, 2018 yilinda %37°s1 Dogu Karadeniz’den
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elde edilmistir.

Beyaz kum midyesi iiretiminin etkisiyle baliklar disindaki diger deniz iiriinleri iretiminde Bati
Karadeniz’in pay1 2017 yilinda %73, 2018 yilinda %77 olarak gergeklesmistir. I¢ su Griinleri
avciliginda en c¢ok avlanan tiirler ise inci kefali ve sazan tiirleridir. Son yillarda sazan {iiretimi
diiserken, giimiis balig1 ve Ozellikle istilaci bir tiir olan glimiisi havuz balig1 iiretiminde artig

olmustur.

2000 yilindan sonraki donemde toplam i¢ su lriinleri avciliginin %25-35 gibi 6nemli bir kismini
inci kefali aveihig olusturmustur. Ozellikle sadece Van Géliinde avlanan inci kefali {iretiminin de
etkisiyle, i¢ su {iriinleri iiretimi en ¢ok Dogu Anadolu Bolgesinde yapilmis, bdlgenin toplam i¢ su
Urlnleri aveiligt icerisindeki pay1 2000 sonrasi donemde %30-45 arasinda degismistir.

Tiirkiye’nin toplam su {riinleri iiretimi igerisindeki payi, 2000°li yillarin baslarinda %10
seviyesinde olan yetistiricilik tiretimi, 2005’te %20, 2010°da %25 seviyesine ¢ikmig, 2017 yilinda
%43,8’e, 2018 yilinda ise %50’ye ulagmistir. Bu gelisme yetistiriciligin diinyadaki gelisimine
benzerdir. Avcilik {iretimi yildan yila dalgali bir seyir gosterirken yetistiricilik tiretimi 2002

yilindan sonra her y1l artmustir.

Onceden daha ¢ok i¢ sularda yetistiricilik yapilirken son yillarda denizlerde yapilan yetistiricilik
hizl bir artis gdstermistir. ilk baslarda i¢ su kaynaklarinda toprak ve beton havuzlarda yapilan
yetistiricilik, daha sonra i¢ su ve denizlerdeki ag kafeslerde yapilmaya baslanmigtir. Kisa siirede
kurulabilen ag kafesler biiyiik kapasitelerde iiretim yapilmasina imkan saglamaktadir. i¢ sulara gore
daha fazla iiretim bolgelerine sahip olmasiyla son yillarda denizlerdeki iiretimin pay1 yiikselmis,
2018 yilinda %66,6 seviyesine ¢ikmistir

I¢ sularda en ¢ok yetistirilen tiir alabalik iken denizlerde levrek ve cipura iiretimi éne ¢ikmaktadir.
2002 sonrasi donemde alabalik iiretimi artis gostermis ve 2013 yilinda 128 bin tona ulagmustir.
Alabalik tiretimi son yillarda 110 bin seviyesinde seyretmektedir. Cipura {liretimi, 2002 sonrasinda
bir miktar artmis, 2005-2012 arasindaki duragan bir gelisme siirecinden sonra tekrar artarak 2018
yilinda 76,7 bin seviyesine ulagmistir. 2002 yilindan beri her yil artan levrek iiretimi ise 2018
yilinda 116,9 bin ton olmustur.

Tiirkiye’deki su triinleri yetistiriciliginin gelismesinde, bu iiriinlere olan i¢ ve dis talebin artmasi,
Tarim ve Orman Bakanligi tarafindan 2003 yilindan beri su iiriinleri yetistiriciligi iiretimine
destekleme yapilmasi, iiretim alanlarinin genisletilmesi, kira bedellerinin yeniden diizenlenmesi gibi
tesvikler, teknolojideki ve liretim sistemlerindeki gelismeler ile tesis kapasitelerinin artmasi gibi pek
cok faktor etki etmistir. Su tirtinleri yetistiriciliginde Ege Bolgesi illerinin 6ne ¢iktigi goriilmektedir.
2018 yili yetistiricilik iretiminin %69’u Ege Bdlgesinden saglanmigtir. Yetistiricilik {iretiminde
pay1 en yiiksek olan iller sirasiyla; Mugla (%36,6), Izmir (%23.9), Aydin (%6,5) ve Elazig (%5,7)
olmustur. Cipura ve levrek iiretiminde ve dolayisiyla denizde yapilan yetistiricilikte sirasiyla;
Mugla, Izmir ve Aydin ilk basta yer almaktadir. Alabalik iiretimi ve dolayisiyla i¢ su
yetistiriciliginde ise sirasiyla; Mugla, Elazig ve Tokat ilk siralarda yer almaktadir.

Su Urtnleri sektord, Tarkiye’nin ihracattaki 6nemli sektorlerinden biridir. Tiirkiye’nin ihracat degeri
her yil artmaktadir. Su {iriinleri yetistiriciligi iiretimi ve isleme teknolojilerindeki gelismelere paralel

Octaber 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 166



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,

NATURAL & MEDICAL SCIENCES

olarak Tiirkiye’nin su {riinleri ihracatinda da 6nemli bir artig goriilmektedir. 2000 yilindan sonraki
donemde ihracat artis1 devam etmis, ithalat ise kismen inigli ¢ikish, kismen duragan bir seyir
gostermistir. Miktar olarak, 2010 yilindaki ithalat (80,7 bin ton) ihracattan (55,1 bin ton) oldukga
yiiksek iken, sonraki yillarda ihracat her zaman ithalattan yiiksek olmustur. Parasal deger olarak son
yillara bakildiginda; her zaman ihracat degerinin ithalat degerinden c¢ok yiiksek oldugu
gorulmektedir.

2002 yilinda 27 bin ton olan su friinleri ihracati, 2018 yilinda 177 bin tona, deger olarak da 97
milyon dolardan, 952 milyon dolara ¢ikmistir. Ayni1 dénemde su {iriinleri ithalat1 ise; 2002 yilinda
23 bin ton iken 2018 yilinda 98 bin tona ulasmais, ithalatin parasal degeri ise 19 milyon dolardan 189
milyon dolara ¢ikmistir. 2018 yilindaki ihracat-ithalat dengesine bakildiginda, ihracatin, ithalattan
miktar olarak 79 bin ton, parasal deger olarak 763 milyon dolar daha fazla oldugu goriilmektedir.

En 6nemli ihracat kalemlerini yetistiricilik yoluyla elde edilen alabalik, ¢ipura ve levrek baliklari ile
yakalandiktan sonra ag kafeslerde biiylitme, besleme yapilan ve ticari degeri yiiksek olan mavi
ylizgecli orkinos baligi olusturmaktadir. Diinyanin pek ¢ok iilkesine ihracat yapilmaktadir. 2018
yilinda 81 iilkeye ihracat yapilmis olup, ihracatin %60°1 AB iilkelerine yapilmistir. En ¢ok ihracat
yapilan iilkeler Hollanda, Italya ve Rusya’dir. 2017 yilinda 69 iilkeden su fiiriinleri ithalati
gerceklestirilmis olup, ithalatin %28’i Norveg’ten yapilmustir. Ithalatin  biiyiik boliimiinii
dondurulmus baliklar, 6zellikle de dondurulmus uskumru/kolyoz baliklart ile salmon ve orkinos
tiirleri olusturmaktadir. En ¢ok ithalat yapilan iilkeler Norveg, Fas ve Ispanya’dr.

3. SONUC ve ONERILER

Iklim degisikligi, ¢evresel faktorlerin degismesi, dogal yasam alanlarinda insanlarin olusturdugu
tahribat, niifus artisi, asir1 ve bilingsiz aveilik gibi pek ¢ok faktor, dogal balik stoklarini olumsuz
etkileyebilmektedir. Bu durum karsisinda bazi tedbirler alinmaya calisilsa da avcilik yoluyla yapilan
iiretimin daha fazla artmayacagi, iiretim artisinin ancak kiiltiir balik¢ilig1 saglanabilecegi sektdrdeki
paydaslar tarafindan da benimsenmistir.

Avcilik iiretimi yildan yila dalgali bir seyir gosterirken Tiirkiye yetistiricilik tiretimi 2002 yilindan
sonra her yil artmistir. Bu gelisme yetistiriciligin diinyadaki gelisimine benzerdir. Tirkiye toplam
su lrilinleri tiretimi igerisinde yetistiriciligin pay1 yildan yila artarak 2017 yilinda %43,8’e, 2018
yilinda %50’ye ylikselmistir. Su iriinleri yetistiriciligi {iretimi ve isleme teknolojilerindeki
gelismelere paralel olarak su iiriinleri ihracatinda da 6nemli bir artis goriilmektedir. 2000 yilindan
sonraki donemde ihracat artis1 devam etmis, ithalat ise kismen inisli ¢ikish, kismen duragan bir
seyir gostermistir.

Ulke sularindaki avcilik iiretiminin mevcut seviyesi ve dalgalanmasina karsm, son yillarda baz1
balik¢ilarin Giircistan ve Moritanya’da avcilik yapiyor olmalari, yetistiricilik iiretimindeki ve
ihracattaki 6nemli artiglar sektoriin gelisimi agisindan dnemli gostergelerdir. Ancak, mevcut iiretim
ve dis ticaret miktarlar1 lilke niifusuyla karsilastirildiginda; 6zellikle kisi basina i¢ tiikketimin diinya
ortalamasmin altinda oldugu gériilmektedir. Uretimin ve tiiketimin daha fazla artmasini saglayacak
potansiyel ise Turkiye’de mevcuttur.
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Ulkelerin kendine yeterliligin boyutunu dl¢gmek igin kendine yeterlilik oran1 ve ithalata bagimlilik
endeksleri kullanilmaktadir. Bu endekslerin ikisi de bir iilkedeki toplam arzin ne oranda ig
iretimden ya da ithalat yoluyla disaridan karsilandigini dlgmektir. Bunlara ilaveten, iiretimin ne
kadarimin ihra¢ edildigi gostermek icin de ihra¢ edilebilirlik endeksi kullanilabilir. Cesitli
eksikliklerine ragmen genel bir degerlendirme yapabilmek icin bu endeksleri birlikte kullanarak
Tiirkiye’deki su triinleri sektoriine bakilacak olursa; Tiirkiye’nin genel olarak iyi durumda oldugu
gorulmektedir.

Tirkiye’de ekosistem yaklasimli balik¢ilik hedefiyle, balikgilik ve ¢evresel verilerin siirekli sekilde
temini gerekmektedir. Tiirkiye’de deniz baliklar1 aveiliginda miktar ve deger olarak 6nemli bir yer
tutan hamsi, c¢aga, istavrit ve sardalye gibi kiigiik pelajikler, ton balig tiirleri, kili¢ baligi, palamut
ve liifer gibi biiyiikk gogmen pelajikler, barbunya, tekir, pasa barbunu, mezgit, bakalorya ve kalkan
gibi demersal tirler ile beyaz kum midyesi, deniz salyangozu ve Karidesler gibi diger deniz
tirtinlerinin stoklarinin deniz sorveyleri, biyolojik 6rnekleme ve karaya ¢ikis verileri kullanilarak
stirekli izlenmelidir.

I¢ sularinda avlanan 6nemli tiirlerin, 6zellikle inci kefali, giimiis ve giimiisi havuz balig1 stoklar
rutin olarak izlenmelidir. CITES kapsaminda olan yilan baligi ve siiliik gibi tiirlerin stoklarinin
belirlenerek, siirdiiriilebilir isletilmesine yonelik politika 6nerileri gelistirilmelidir. Tirkiye’de
kullanilan avcilik yontemleri ve av araglari ile yapilan hedef disi ve iskarta tiirlerin avciliginin
toplam av miktar1 igindeki oranlarinin belirlenmesi ve azaltilmasina yonelik arastirmalar

yapilmalidir.

I¢ su balik¢iliginda av ve av ¢abasina yonelik calismalar yapilmalidir. Yaygin olarak yetistiriciligi
yapilan alabalik, ¢ipura ve levrek gibi tiirlerde iiretim verimliligini artirmak icin 1slah caligmalar
ylriitiilmelidir. Yaygin olarak yetistirilen tiirler yaninda Tirkiye sularinda dogal olarak bulunan
tirlerin  kiiltlire alinmasi, arastirma sartlarinda kiiltlire alinnmis tiirlerin  yetistiriciliginin
yayginlagtirmasi1 yoluyla yetistiricilik iiretimi gelistirilmelidir. Yetistiricilikte kullanilan yem
fiyatlarinin diislirilmesine ve alternatif yem hammaddeleri kullanimina yonelik aragtirmalar

yapilmalidir.

Yetistiricilik arag-gerec¢ ve teknolojileri ile gevre dostu yetistiricilik teknikleri gelistirilmelidir. Yerli
astlarin gelistirilmesi desteklenmelidir. Islenmis iiriin yelpazesinin genisletilmesi, katma degeri
yiiksek {riinler {iretilmesi ve pazarlamasi konularinda arastirma ve gelistirme c¢alismalar
yuratalmelidir.

Su Urunleri sektérinin sosyo-ekonomik durumuna iliskin verilerin elde edilmesi ve bu bilgiler
1s181inda politika Onerileri gelistirilmelidir. Su kaynaklarindaki degisimi gosteren fiziksel ve
kimyasal bazi su parametrelerin siirekli olarak izlenmelidir. Kiigiik 6lgekli balik¢iligin geleneksel
yapisinin korunmasi, sektor hakkinda bilimsel verilerin toplanmasi ve sektoriin siirdiiriilebilir

yonetimin saglanmasi i¢in aragtirmalar ytriitilmelidir.
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ABSTRACT

Hepatitis C is a serious liver disease usually caused by the blood-borne hepatitis C virus (HCV).
This disease begins acutely and becomes chronic if it continues for a long time. Antibody and
Polymerase Chain Reaction (PCR) tests are applied on patients for the diagnosis of HCV. In
addition, controlling liver values such as albumin (ALB), aspartate amino-transferase (AST) and
alanine amino-transferase (ALT) is important for the level of the disease. This chronic disease can
cause health problems such as liver fibrosis and cirrhosis, which are life-threatening over time.
Nowadays, liver values of hepatitis C, fibrosis and cirrhosis diseases are often confused. Therefore,
it is important to distinguish these disorders based on blood values. Thanks to the expert systems
using machine learning algorithms, these disturbances can be easily distinguished from each other.
In this study, HCV dataset taken from University of California Irvine (UCI) Machine Learning
Repository was used. Random Forest (RF) machine learning technique and then Correlation
Ranking Filter feature selection method were applied on 50 randomly selected data (hepatitis C =
16, fibrosis = 12, cirrhosis = 22) from this data set. At the first stage, 72% classification accuracy
was obtained. As a result of the feature selection process, it was determined that the properties of
ALB, choline esterase (CHE), alkaline phosphatase (ALP) and y-glutamyl-transferase (GGT)
positively affected the result. Later, the same expert system was run with only these selected
features and as a result, the classification rate was obtained as 78%. Thus, thanks to artificial
intelligence-based systems, it was possible to distinguish these three different diseases, which are
most confused in blood tests, from each other with the least parameters. It is possible to obtain
higher performances by applying different classification algorithms and feature selection methods.

Keywords: Hepatitis C virus, artificial intelligence, data mining, feature selection
1. INTRODUCTION

Hepatitis C disease is a serious liver disease caused by the hepatitis C virus, which can be acute or
chronic, which is transmitted through blood [1-4]. The tests used in the diagnosis of this disease are
Antibody and Polymerase Chain Reaction (PCR) [1-4]. In addition, it is important to regularly
check liver values such as albumin (ALB), aspartate amino-transferase (AST) and alanine amino-
transferase (ALT) [1-4]. Due to this chronic disease, important health problems such as liver
fibrosis and cirrhosis may develop [1-4]. For this reason, diagnosis, treatment and follow-up of this
disease, which is very difficult to diagnose in the early period, is of vital importance.
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In the medical field, the detection of HCV is made with some tests and analyzes. In addition to
these, there are some studies [5-8] aimed at detecting this disease through some data in the field of
engineering. In [5], machine learning techniques were used to detect hepatitis C, fibrosis and
cirrhosis diseases according to blood values taken from patients. In addition, within the scope of the
study [5], a parameter value named as Enhanced Liver Fibrosis (ELF) was calculated from the
blood values. The data obtained by adding the ELF parameter to the existing data set are presented
to the decision tree (DT) algorithm and the results are evaluated [5]. In another study [6],
researchers tried to predict the treatment outcome of HCV using DT, Support Vector Machine
(SVM), Naive Bayes and Neural Networks machine learning algorithms. The aim of the study [6] is
to identify new genetic markers for the detection of HCV treatment outcome. In [7], the authors
used machine learning methods to detect hepatisis B and HCV-associated liver fibrosis. In another
study conducted specific to Egypt [8], the performances of various machine learning algorithms
were compared in order to detect esophageal varices for hepatisis C patients. As a result, the best
performance was obtained at the Bayesian Network algorithm with 74.8% [8].

Nowadays, liver values of hepatitis C, fibrosis and cirrhosis diseases are often confused. Therefore,
it is important to distinguish these disorders based on blood values. Thanks to the expert systems
using machine learning algorithms, these disturbances can be easily distinguished from each other.
In this study, HCV dataset [5, 9] taken from University of California Irvine (UCI) Machine
Learning Repository [10] was used. Random Forest (RF) machine learning technique and then
Correlation Ranking Filter feature selection method were applied on 50 randomly selected data
(hepatitis C = 16, fibrosis = 12, cirrhosis = 22) from this data set. The aim of the study is to
determine effective blood measurements in the detection of hepatitis C, fibrosis and cirrhosis
diseases through an artificial intelligence-based expert system. Within the scope of the study, the
block diagram of the operation steps performed in order was given in Figure 1.

50 randomly Random Forest Classes:
selected data s
> machine 1- Hepatitis C
DATA (hepatitis C=16, learning T

fibrosis=12, : .
cirrhosis=22) technique 3- cirrhosis

N

\

Correlation New data set
Ranking Filter “H selected
feature selection e e

method attributes

Figure 1. Proposed workflow of the study
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2. MATERIAL AND METHODS

2.1. Used Data

In this study, HCV dataset [5, 9] taken from UCI Machine Learning Repository [10] was used. This
data set consists of laboratory blood values of 615 subjects. However, only 75 of these 615 people
have hepatitis C, fibrosis or cirrhosis. Others are Blood Donor and suspect Blood Donor. Recorded
blood values are albumin (ALB), alkaline phosphatase (ALP), alanine amino-transferase (ALT),
aspartate amino-transferase (AST), bilirubin (BIL), choline esterase (CHE), cholesterol (CHOL),
creatinine (CREA), y-glutamyl-transferase (GGT) ve total protein (PROT) [5, 9, 10]. In this study,
50 randomly selected data (hepatitis C = 16, fibrosis = 12, cirrhosis = 22) from this data set were
used.

2.2. Correlation Ranking Filter

In this study, Correlation ranking filter was applied to the data to determine effective features for
the best statistical performance results. This method is designed to measure the correlation between
each property and classes. While doing this, Pearson's correlation coefficient method is used [11].
The strength of the linear relationship between two variables can be measured with the Pearson
correlation coefficient.

2.3. Classification and evaluation methods

In this stage of study, RF classifier was selected for classification process. Weka 3.8.3 Software
[12] was used for both feature selection and classification processes. K-fold cross validation method
was preferred to divided data into 10-fold and as a result, training-testing data were created for the
classifier. Classes were labelled as “Hepatitis C”, “fibrosis” and “cirrhosis”. In the interpretation of
the results, true-positive rate (TPR), false-positive rate (FPR), precision (P), F-measure (F),
Matthew correlation coefficient (MCC), receiver operating characteristic area (ROC), precision-
recall area (PRC) and classification accuracy rate (%ACC) statistical criteria were selected and
interpreted.

3. RESULTS

In this study, 50 randomly selected data (hepatitis C = 16, fibrosis = 12, cirrhosis = 22) of HCV
dataset taken from UCI Machine Learning Repository [10] was used. Each of these data was
presented to the RF classifier individually. After that, Correlation ranking filter was run to select
effective features. Lastly, selected features were classified again with RF classifier and the results
were interpreted. Table 1 contains the correlation ranking values of selected attributes calculated
with Correlation ranking filter. As could be seen, the "ALB" feature had the highest correlation
value among these four selected attributes.
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Table 1. Correlation ranking values of selected attributes

Ranked attributes | Correlation ranking values
ALB 0.629
CHE 0.626
ALP 0.323
GGT 0.118

Table 2 contains the statistical classification results made with features before and after feature
selection process. When Table 2 was examined, as a result of the classification made with the
selected features, an increase of ACC by 6% was observed. In addition, the number of instances
correctly determined by the classifier after the feature selection process increased from 36 to 39.
Besides, an increase of 0.1 was observed in the MCC criterion. As is known, MCC criterion is more
reliable than ACC in statistical analysis of classification output of randomly distributed data. Output
value in MCC varies between -1 and +1. If the value calculated as a result of classification
approaches “1”, success increases in direct proportion with this value.

Table 2. Statistical values obtained as a result of classification with RF of all features and the
chosen (TNI: Total number of instances, CCI: Correctly classified instances)

Used Data TNI'|CCI |TPR |FPR | P F | MCC | ROC | PRC | %ACC

All features 50 | 36 [ 0.72|0.13|069|0.69| 058 | 0.88 | 0.74 72

Selected features | 50 39 [ 0.78 | 0.09 |0.78(0.78| 068 | 0.91 | 0.81 78

As a result, when Table 2 was analyzed in general, the effect of feature selection process on
classification performance had been proven by the positive change in all statistical criteria. The
PRC curve obtained as a result of the classification made with 4 features, which was determined to
be more effective after the feature selection process, was shown in Figure 2.

0.5 7

0.3z 0.66 1

Figure 2. PRC curve of Hepatitis C disease
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Precision-Recall curves summarize the harmony relationship between the true positive rate and the
positive predictive value for a classifier based on different probability thresholds. It can be said that
the closer the area under the PRC is to 1, the more successful the classification is. As seen in Table

2 and Figure 2, after the feature selection process, a significant increase has been observed in this
area.

The diagram of classifier errors after the feature selection process was shown in Figure 3. The
square boxes in the figure represent mistakes, while the crosses indicate correctly classified data. As
could be seen, the least error was obtained by classifying the data belonging to the "cirrhosis" class.
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Figure 3. The diagram of classifier errors after feature selection process

4. DISCUSSION AND CONCLUSION

In this study, HCV dataset [5, 9, 10] was used. Random Forest (RF) machine learning technique
and then Correlation Ranking Filter feature selection method were applied on 50 randomly selected
data (hepatitis C = 16, fibrosis = 12, cirrhosis = 22) from this data set. At the first stage of this
study, 72% classification accuracy was obtained. As a result of the feature selection process, it was
determined that the properties of ALB, CHE, ALP and GGT positively affected the result. Later, the
same expert system was run with only these selected features and as a result, the classification rate
was obtained as 78%. Thus, thanks to artificial intelligence-based systems, it was possible to
distinguish these three different diseases, which are most confused in blood tests, from each other
with the least parameters.

As a result of the study, it was understood that the feature selection method had a positive effect on
the classification performance. In other words, higher results were obtained with fewer features.
Researchers can try different machine learning algorithms and feature selection or dimension
reduction methods to further improve this result. However, it should not be forgotten that for now,
artificial intelligence-based expert systems can be used only for support purposes rather than being
a priority decision maker in the field of medicine.
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ABSTRACT

Respiratory infections are one of the diseases that can make people’s lives significantly difficult and
there are many types of these infections. Often, it is difficult to make the actual diagnosis of the
infection. Today, thanks to artificial intelligence algorithms, it is possible to distinguish people, who
are not sick, have respiratory tract infections, asthma and Chronic obstructive pulmonary disease
(COPD) from each other with high accuracy. This study was carried out for the stated reasons and
the success achieved is remarkable.

In this study, a total of 100 data with 5 features belonging to the classes highlighted above were
used and these data were given to artificial neural networks (ANN), k-nearest neighbors (KNN),
support vector machine (SVM) and random forest (RF) classifiers, respectively. The most
successful performance results (classification accuracy: 74% and kappa value: 0.6) were obtained
by using the RF classifier. Then, the Wrapper subset evaluator feature selection process is applied
to this data according to the greedy stepwise search algorithm. After the feature selection process, it
was seen that only the "real Avg" property of the "Imaginer Min", "imaginer Avg", "realMin", "real
Avg" and "smoking" features negatively affected the success of the classification. When this feature
is removed from the system, accuracy and Kappa results were obtained as 78% and 0.66 by using

the RF classifier.
Keywords: COPD diagnosis, artificial intelligence algorithms, data mining, expert systems
1. INTRODUCTION

COPD is a lung disease that can be explained as the air that is breathed into the lungs cannot be
expelled easily [1-3]. COPD usually does not cause symptoms until permanent lung damage has
occurred [1-3]. However, once symptoms occur, if the factors that cause the disease are not
eliminated, it will continually worsen over time. Lung damage in COPD is not curable or reversible
once it occurs [1-3]. However, treatments can alleviate the symptoms of the disease, eliminate
complications due to the disease, or help slow the rapid progress of the disease [1-3]. Asthma,
another respiratory disease, is a chronic disease that blocks the airways and makes breathing
difficult [1]. Although the cause of asthma is unknown, it is thought that asthma develops due to
genetic reasons, infections, environmental factors and the medical condition of the person as a result
of the researches [1]. There is no cure for asthma, but asthma can be kept under control by using
effective drugs regularly. In addition, other respiratory infections can adversely affect the quality of
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life of individuals suffering from this disease, with symptoms such as shortness of breath, sputum
and cough [1-3]. Especially in lower respiratory tract infections, the most obvious complaints are
cough, sputum production, high fever and chest pain. The similarity of the symptoms of the
diseases makes it difficult to distinguish COPD, asthma and respiratory infections from each other.
Today, thanks to artificial intelligence algorithms, it is possible to distinguish people, who are not
sick, have respiratory tract infections, asthma and COPD from each other with high accuracy. The
existence of an artificial intelligence-based system that can distinguish these disorders from each
other can provide decision support services to physicians who are experts in respiratory diseases.
This study was carried out for the stated reasons and the success achieved is remarkable.

In this study, COPD, asthma, infected and healthy (HC) subjects were tried to be distinguished from
each other with an artificial intelligence-based system. While making this distinction, it was aimed
to achieve the highest performance with the least number of features. Four different classifiers were
used for the classification process, and study continued with the classifier that gave the highest
performance results. Wrapper subset evaluator was applied to data for feature selection process and
the selected ones were subjected to the classification process again. As a result, the four classes
mentioned above were successfully separated from each other with the least features and the highest
statistical rates.

The flow diagram of the study was given in Figure 1.

4 ™
It was aimed to
- seperate of
Data Classifiers COPD, HC, Asthma
A total of 100 ANN and Infected classes
data with 5 E> with the most
features effective attributes
and high statistical
@ performance results
. A
Feature selection Determined classifier G
process RF classifier which
Wrapper subset E> had the best I:>
evaluator performance results

than the others

Figure 1. The flow diagram of the study
2. MATERIAL AND METHODS
2.1. Used data

In this study, ‘Exasens Data Set’ [4-8] in University of California Irvine (UCI) Machine Learning
Repository [9] was used to distinguish between COPD, asthma, infected, and healthy states. There
are 4 different group definitions in this data. Two of these are COPD and asthma subjects without
respiratory infections. The other is, on the contrary, subjects with respiratory infections without
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COPD or asthma. The last group is completely healthy subjects. Within the scope of the data set,
399 subjects were analyzed on 5-attributes (smoking status, saliva permittivity: imaginary and real
parts (absolute minimum and average values)) [4-8]. However, in this study, operations were

conducted on only 100 (COPD:40, Asthma:10, Infected:10, HC:40) of the data because it contains
many missing values.

2.2. Wrapper subset evaluator

In this study, Wrapper subset evaluator was used to determine effective features for the best
statistical performance results. Also, greedy stepwise algorithm was selected for searching process.
For the discriminant function of the Wrapper subset evaluator, the classifier to be used must be
determined first. Then, it is searched within the feature list according to the determined classifier
and the selected search algorithm. As a result of this process, the least number of features that can
provide maximum accuracy are determined [10].

2.3. Classifiers and evaluation techniques

For this study, artificial neural networks (ANN), k-nearest neighbors (KNN), support vector
machine (SVM) and random forest (RF) classifiers were used. Weka 3.8.3 Software [11] was used
for both feature selection and classification processes. Training parameters of all classifiers used
were selected as "default”. The data used was divided into 10 with the k-fold cross validation
method and training-test data were created. Classes were labelled as “COPD”, “HC”, “Asthma” and
“Infected”. In the interpretation of the results, true-positive rate (TPR), false-positive rate (FPR),
precision (P), F-measure (F), Matthew correlation coefficient (MCC), receiver operating
characteristic area (ROC), precision-recall area (PRC), classification accuracy rate (ACC%) and
Kappa statistical criteria were selected and interpreted.

3. EXPERIMENTAL RESULTS

In this study, a total of 100 data with 5 features belonging to the classes highlighted above were
used and these data were given to ANN, KNN, SVM and RF, respectively. The ACC% and Kappa
values obtained were shown in Table 1.

Table 1. Statistical performance results of RF classifier and others before feature selection process

CLASSIFIER ACC% Kappa
ANN 67 0.45
KNN 67 0.51
SVM 63 0.38

RF 74 0.60

As could be seen, the most successful performance results were obtained by using the RF classifier.
For this reason, the study continued with the RF classifier. After the classifier had been determined,
the feature selection process had been performed with the Wrapper subset evaluator to achieve
much more successful performance results. As a result of this process, it was seen that among all
the features, only the “real Avg” feature negatively affected the success. The statistical
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classification results made with features before and after feature selection process were shown in

Table 2.

Table 2. Statistical performance results of RF classifier with all features and the chosen

Used Data | TNI|CCI|TPR|FPR| P | F |MCC|ROC | PRC | ACC% | Kappa

All features | 100 | 74 | 0.74 | 0.14 | 0.73 | 0.73 | 0.60 | 0.836 | 0.725 74 0.60

The chosen
(Other
features 100 | 78 | 0.78 | 0.11 | 0.78 | 0.77 | 0.66 | 0.861 | 0.757 78 0.66
except “real
Avg.” )

According to the results in Table 2, thanks to the classification made with the selected features, an
increase of ACC by 4% was calculated. Besides, it was seen that there was an increase of 0.06 in
Kappa value. Lastly, when Table 2 was analyzed in general, the effect of feature selection process
on the improvement in statistical criteria was clearly seen. The ROC area obtained by the
classification made after the feature selection process was shown in Figure 2. The area value under
ROC approaching 1 is a very important factor in proving the success of classifications. As a result
of the classification made with the selected attributes, it was seen that there was an increase of 0.03
in the ROC area value. Finally, this ROC area calculated as 0.861 is the proof of the success
achieved with its proximity to the value of 1.

0.5 7

Figure 2. The ROC curve obtained as a result of the classification made with the selected
features

4. DISCUSSION AND CONCLUSION

The findings of respiratory infections and other lung diseases cannot be clearly differentiated from
each other. For example; while asthma disease manifests itself with attacks that make breathing
difficult as a result of narrowing of the airways, COPD occurs as a result of the inability of the air
taken into the lungs with breathing to be exhaled easily. However, symptoms of the two diseases
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mentioned above can also be encountered in the symptoms of respiratory tract infections. This
situation, as mentioned, can make it difficult for the experts to diagnose. As a result, there is a need

for a decision-making mechanism that can at least ensure the decision made on diagnosis. Studies
conducted in the field of machine learning are promising and can shed light on this need.

In this study, using Wrapper subset evaluator and RF classifier, four classes (COPD, asthma,
infected and healthy) were separated from each other with high accuracy and the least features.
According to the classification results, an ACC% rate of 78 was reached and the ROC area almost
"1" was calculated. All statistical results obtained proved that a successful feature selection and
classification processes were realized. This study showed that COPD, asthma, and respiratory
diseases with very similar symptoms can be distinguished successfully using an artificial
intelligence-based system. It has been proven that with the effective applications made or to be
made, great support can be given to the experts in the field of medicine.
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ABSTRACT

In this study, the effects of using different insulation materials on the efficiency of solar water
heaters in Afyon province were determined. Within the scope of the study, the efficiency and the
amount of energy to be produced were theoretically calculated. As collector insulation material in
calculations; The use of polyurethane foam, plystrene foam, glass wool, rock wool and glass foam
IS envisaged.

According to the results of the study, the most suitable collector inclination angle for the province
of Afyon was calculated as 26°. If glass foam is used as insulation material in collectors in Afyon
province, the efficiency is calculated as 41.31%. If polyurethane foam, plystrene foam, glass wool
and rock wool are used as insulation material, efficiency values are respectively; It was calculated
as 47.12%, 45.89%, 45.29% and 43.87%. The highest efficiency value was achieved with the use of
polyurethane foam.

Keywords: Solar collector, insulation material, Afyon

1. INTRODUCTION

The need for energy resources is increasing rapidly in the world. Fossil resources are mainly used to
meet the energy demands. However, global warming caused by fossil energy sources increases the
relevance to renewable energy sources. Solar energy has an important potential among renewable
energy sources. Solar energy; It is used for electricity generation, hot air and hot water generation
and lighting purposes.

Turkey has an important potential in terms of solar energy. Especially in the southern regions, solar
energy potential is quite high. The solar energy potential of Afyon province is high. Figure 1 shows
the distribution of solar energy potential of Afyon province. Solar energy potential is high in all
districts except the northern parts of Emirdag.
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Figure 1. Solar energy potential atlas of Afyon province (GEPA, 2019)

Solar water heaters operate on the principle of converting the radiation from the sun into heat
energy on the absorber surface and transferring this heat to the water passing through the pipes
formed in the absorber surface. The collectors are enclosed in a case protection, insulating material
is used to reduce heat losses, and they are generally covered with a glass top cover to reduce top
surface losses (Figure 2).

Flat Plate Collector
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Dutlet

Absorber

Insulation

Back Sheet
Riser Pipe

Insulation
Flow Tubes

Header Pipe Aluminium Rails

Heedcr;

Figure 2. Solar water heater (Apricus, 2020)

Materials and design parameters used in solar collectors directly affect the efficiency and amount of
thermal energy to be obtained. The insulation material, the number of pipes, the absorption and
spreading rates of the absorber surface affect the collector efficiency. Since this effect depends on
the amount of radiation and angles, the changes vary according to the location of the collector.

In this study, the effects of using different insulation materials in solar water heating collectors on
efficiency and the amount of thermal energy to be obtained were examined. In the study performed
as a theoretical calculation, the calculations were carried out by using the climatic parameters of the
Afyon province.
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2. MATERIAL AND METHODS

Scope of work; It is aimed to calculate the energy amount to be obtained by using flat plate solar
collectors used for different insulation materials in Afyon for water heating and to simulate the
energy change during the year. In the theoretical study, data such as wind speed and temperature
were obtained from Turkish State Meteorological Service. In the calculations, some features of the
collector have been presumed as in Table 1, considering the design parameters of the systems in
use.

Table 1. Some properties of the collector used in the calculations

Collector length 1,94 m
Collector height 0,1m
Collector width 0,94 m
Collector sheet thickness 0,5 mm
Inner diameter of pipes 10 mm
Water flow 0,02 kg/s m*
Emissivity coefficient of glazing material 0,08
Latitude (Afyon) 38,75
Insulation material thickness 50 mm
Absorber Thermafin

Within the scope of the study, it is aimed to determine the effects of using insulation material in
solar collectors. In this context, the insulation materials and their properties included in the
calculations are shown in Table 2. Insulation materials are named with Roman numbers as shown in
Table 1.

Table 2.Insulation materials and heat transfer coefficients used in calculations

(Sakall1, 2005, Ozel ve Sengiir, 2012; Bektas vd., 2017)

Symbol | Insulation Heat Conduction Coefficient
materials (Wim.K)
I Polyurethane 0,023
foam
Il Plystrene Foam 0,029
11 Glass wool 0,032
\Y/ Rock wool 0,039
\ Glass Foam 0,052

The following equations are used in the calculation of the heat energy to be obtained from collectors
with different characteristics. In the calculations, firstly, the daily global solar radiation for the
coordinate where the collector will be established was determined and this radiation was calculated
separately for each hour interval in the time period 06: 00-20: 00. After the hourly solar radiation
calculations were completed, collector loss and useful energy calculations were made. As a result of
these hourly calculations, the sum of useful energy that can be obtained from the collector for a year
has been reached by adding all values calculated above zero in a year.
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Equations used in calculating the radiation on the collector surface:

(Duffie and Beckman, 2013; Liu, and Jordan, 1960; Klein, 1977; Munroe, 1980; Lunde, 1980)

S = 23.45 Sin(360 n+ 284) [1]
w, = cos*(~tgltgd ) [2]
f=1+t 0.033(003 360”) [3]
365
24 3600 G, . T . .
H, = f|CosA Coso Sinw,+— o, SiniA Sind [4]
/4 180
2 3
H t t t
— =-2.4275+11.946 ——16.745{—) +7.9575 (—J [5]
HO tO tO t0
H H HY HY
—9-1.390-4.027 —+5531 |— | -3.108 |— [6]
H H, H, H,
Y
Y=exp -4|1-— [7]
a)S
Vg h 2
rh=——-17Cos| 90 — [+ —=(1— 8
e ) Z ) o
= [9]
" H
(e _lo [10]
- Hd - Ho
Idogru =1- Id [11]
r, = Ea Cosh — Cosw, [12]
24 Sinw, - o, Cosw,
180
R - Cos(4 —¢)Cosd Cosh + Sin(4 —¢) Sins [13]
CosA Coso Cosh + Sink Sino
ItzldogR_'-Id(l_'_CTosg)_'_(ldog Id)@ [14]
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Equations used in calculating collector thermal losses:

(Trs et al., 1997; Klein, 1973; Deris, 1979)

-1

T +T )T +T72 _
Ut= N 0.31+i n G( p a)( p a) _1+[2N+f 1J_N [15]
344{(Tp —Ta)} h,[ s, +00425 N (1-¢,) g
T, [(N+f,)
f,=(1-0.04 h,+5 10* h2 )(1+0058 N) [16]
h, =57+3.38V, [17]
k
U, = T [18]
k,ch
U=— 2 " [19]
L, A 1.8236
U =U,+U,+U, [20]
Equations used in calculating optical losses:
(Gordon, 2001;Trs et al.,1997)
Cosd; = Sino Sind Cosg — Sind CosA Sing 21]

+Cosd CosA Cosg Cosh + Coso Sina Sing Cosh

The value of 1 indicates the transition coefficient of glazing material. However, as the calculations
were made hourly within the scope of the study, the value of T was calculated according to the angle
of incidence. The variation of the 1t value according to the angle of incidence was modeled and the
value obtained as a result of the modeling was used. A model was created for D, which is the
correction coefficient used for a value, and the coefficient D determined according to the angle of
incidence was used.

a=D*q, [22]

(ror) = — [23]

Equations used in calculating the useful thermal energy to be obtained from the collector:

(Hsieh, 1986; Duffie and Beckman, 2013; Gordon, 2001; Tiris et al., 1997)
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3. RESULTS AND DISSCUSSIONS

The most accurate angle of inclination to be applied in the assembly of solar collectors for Afyon
province was found to be 26°. In this slope angle, the total annual energy to be obtained from the
unit area of the collector is calculated as 1689,043 kWh/year.m?* (Figure 3).
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Figure 3.Solar radiation values in Afyon city according to the inclination angle

In Figure 4, the amount of thermal energy that can be obtained from collectors in case of using
different insulation materials in solar collectors in Afyon province is shown. According to the
calculation results, the amount of thermal energy to be gained in the case of using polyurethane
foam, plystrene foam, glass wool, rock wool and glass foam are respectively; 1451.34, 1413.61,
1394.86, 1351.23, 1272.49 kWh/year. The highest thermal energy gain was calculated for
polyurethane foam.
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Figure 4. Thermal energy gains calculated for different insulation materials

Figure 5 shows collector efficiencies calculated for different insulation materials. The highest
efficiency value was calculated for polyurethane foam with 47.12%. This insulation material was
followed by plystrene foam, glass wool and rock wool. The lowest yield value was calculated for
glass foam with 41.31%.
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Figure 5. Collector efficiencies calculated for different insulation materials
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CONCLUSIONS

In the scope of the study, the effects of using different insulation materials in solar collectors in
Afyon province were examined. In the calculations performed, it was determined that the choice of
insulation material significantly affects the collector efficiency. It has been determined that the
insulation materials currently in use can increase the collector efficiency from 41.31% to 47.12% in
the province of Afyon.
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ABSTRACT

In this study, it is aimed to determine the effects of using different numbers of pipes and insulation
material thicknesses on efficiency in solar water heaters. The efficiency and the amount of energy to
be produced were determined by theoretical calculations. In the calculations, the use of 6, 8, 10 and
12 line of pipes in the collector is foreseen. Glass wool has been considered as an insulation
material. The values of 50, 75, 100 and 125 mm are used as the thickness of the Insulation Material.

According to the calculation results, the most suitable angle of inclination for solar collectors in
Kiitahya was found as 28°. It has been calculated that increasing the number of pipes in the collector
increased the efficiency from 42.02% to 43.05%. With the increase in insulation material thickness
from 50 mm to 125 mm, the efficiency increased from 43.02 to 47.25%.

Keywords: Solar collector, number of pipes, insulation material, Kiitahya
1. 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.

Solar Radiation
kWh/m’year

Il 1400 - 1450
[ 1450 - 1500
[ 1500 - 1550
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[ 1600 - 1650
[ 1650 - 1700
I 1700 - 1750
Il 1750 - 1800
I 1200 - 2000

Figure 1. Solar energy potential atlas of Turkey (GEPA, 2019)

Turkey's solar energy potential is shown in Figure 1. Solar energy in Turkey's southern region has a
high potential. Solar energy potential decreases as it moves northward. Kutahya is located in the
middle belt. Solar energy potential is at medium levels. Figure 2 shows the distribution of Kiutahya's
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solar energy potential. It is seen that the potential is higher than the values in Pazar, Saphane,
Cavdarhisar, Aslanapa, Altintas and Dumlupinar districts of Kiitahya.

Solar Radiation
kWh/m’year

B 1400 - 1450
[ 1450 - 1500
] 1500 -1550
[ 1550 - 1600
[ 1600 - 1650
[ 1650 - 1700
B 1700 -17%0
B 1750 - 1300

I 1500 - 2000

Figure 2. Solar Energy Potential of Kitahya Province

Solar energy is used in electricity and thermal energy production. Photovoltaic systems generate
electricity from solar energy and solar collectors carry out thermal energy conversions. The
collector area used in thermal transformations from solar energy in the world in 2014 reached 530
million m? and the installed power reached the level of 406 000 MW. From these systems, 36.7
million tons of oil were saved annually and as a result, 118.6 million tons of CO, emissions were
reduced. In Turkey, 16 million m? of collector area is carried out with 1 Mtoe per year energy
savings and 1.6 million tons of CO, emissions are reduced as a result of it. In addition, 1.6 million
m? of collector Turkey annually with significant production potential in the market, it has become
an actor (Gunder, 2020).

Solar water heaters operate on the principle of converting the radiation from the sun into heat
energy on the absorber surface and transferring this heat to the water passing through the pipes
formed in the absorber surface. The collectors are enclosed in a case protection, insulating material
is used to reduce heat losses, and they are generally covered with a glass top cover to reduce top
surface losses (Figure 3).
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Figure 3. Solar water heater (Apricus, 2020)

Materials and design parameters used in solar collectors directly affect the amount and efficiency of
thermal energy to be obtained. The thickness and heat conduction coefficient of the insulation
material used, the number of pipes used, absorption and spreading rates of the absorber surface
affect the collector efficiency. Since this effect depends on the amount of radiation and angles, it
varies according to the location of the collector.

In this study, the effects of different insulation thickness and number of pipes on the efficiency of
solar water heaters were evaluated. In the theoretical study, meteorological data of Kiitahya
province were used.

2. MATERIAL AND METHOD

Scope of study; the effects of using different number of pipes and thickness of insulation material in
solar water heaters used for water heating in Kitahya were examined. In the theoretical study, data
such as wind speed and temperature were obtained from It was obtained from Turkish State
Meteorological Service. In the calculations, some features of the collector have been presumed as in
Table 1, considering the design parameters of the systems in use.

Table 1. Some properties of the collector used in the calculations

Collector length 1,94 m
Collector height 0,1m
Collector width 0,94 m
Collector absorber sheet thickness 0,5 mm
Inner diameter of pipes 10 mm
Water flow 0,02 kg/s m”
Emissivity coefficient of glazing material 0,08
Latitude (Kutahya) 39,42
Insulation material heat conduction 0,032 W/m.K
coefficient (Glass Wool)

Absorber Thermafin
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Four different pipe numbers were used in collector calculations. These are the pipe numbers 6, 8, 10
and 12. In the calculations within the scope of the study, glass wool was preferred as the collector

insulation material. Glass wool is the most common and inexpensive insulation material available.
In the calculations, the use of glass wool of 50, 75, 100 and 125 mm thickness was examined.

The following equations are used in calculating the heat energy to be obtained from collectors with
different characteristics. In the calculations, firstly, the global solar radiation for the coordinate
where the collector will be established was determined and this radiation was calculated separately
for each hour interval in the time period 06: 00-20: 00. After the hourly solar radiation calculations
were completed, collector loss and useful energy calculations were made. As a result of these
hourly calculations, all values calculated above zero in a year were added and the total useful
energy that could be obtained from the collector for a year was reached.

Equations used in calculating the radiation on the collector surface:

(Duffie and Beckman, 2013; Liu, and Jordan, 1960; Klein, 1977; Munroe, 1980; Lunde, 1980)

S5 = 23.45 Sin(360 n+ 284) [1]
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24 3600 ch . T . .
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2 3
H t t t
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Equations used in calculating collector thermal losses:
(Tins et al., 1997; Klein, 1973; Deris, 1979)
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L, A 1.8236
U, =U, +U, +U, [20]
Equations used in calculating optical losses:
(Gordon, 2001;Tir1s et al.,1997)
Cosé, =Sino SinA Cosg — Sino CosA Sing [21]

+ Coso CosA Cosg Cosh + Coso Sind Sing Cosh

The value of 1 indicates the transition coefficient of glazing material. However, as the calculations
were made hourly within the scope of the study, the value of T was calculated according to the angle
of incidence. The variation of the t value according to the angle of incidence was modeled and the
value obtained as a result of the modeling was used. A model was created for D, which is the
correction coefficient used for a value, and the coefficient D determined according to the angle of
incidence was used.

a=D*a, [22]

(ra) = — [23]

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 195




MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,

NATURAL & MEDICAL SCIENCES

Equations used in calculating the useful thermal energy to be obtained from the collector:

(Hsieh, 1986; Duffie and Beckman, 2013; Gordon, 2001; Tiris et al., 1997)
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3. RESULTS AND DISCUSSIONS

In the calculations, the optimum collector inclination angle for Kiitahya province was found to be
28°. The amount of radiation coming to the surface of the collector in a year at this tilt angle is at
the level of 1569,841 kWh / m? year (Figure 4). In the next calculations, the collector inclination
angle was taken as 28°.
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Figure 4. The amount of radiation incident on the collector surface depending on the angle of
inclination.

Within the scope of the study, the efficiency and the amount of energy to be gained for different
pipe numbers were calculated. In Figure 5, thermal energy amounts calculated for different pipe
numbers are shown. According to the calculation results; when the number of pipes increases, the
amount of energy to be gained increases. While the energy gained from the 6-pipe system is
1202.90 kWhlyear, the energy gained from the 12-pipe system increases to 1232.50 kWh/year.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 197



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES

1180,00 1190,00 1200,00 1210,00 1220,00 1230,00 1240,00
Thermal Energy (kWh/year)

w12 Pipes m 10 Pipes ®m8 Pipes M6 Pipes

Figure 5. Thermal energy amounts calculated for different number of pipes

Figure 6 shows the efficiency values calculated for different pipe numbers. While the efficiency of
the 6-pipe system was 42.02%, the efficiency of the 12-pipe system increased to 43.05%. The
increase in the number of pipes affected the yield at a low rate. The calculations regarding the
insulation materials were made according to the 12-pipe system.

43,20
43,00
42,80 - 42,90
42,60

41,40 _
W6 Pipes ®8 Pipes =10 Pipes m12 Pipes

Figure 6. Efficiency values calculated for different pipe numbers

The thermal energy values calculated for different insulation material thicknesses are shown in
Figure 7. According to the results of the calculation, the amount of thermal energy gained at 50 mm
insulation thickness was calculated as 1232.50 kWh/year, while this value increased to 1352.71
kWh/year at 125 mm insulation thickness.
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Figure 7. Thermal energy values calculated for different insulation material thicknesses

Figure 8 shows the collector efficiencies calculated in different insulation material thicknesses.
According to the results of the calculation, while the efficiency value of using 50 mm insulation
material was 43.05%, this value increased to 47.25 at 125 mm insulation thickness.
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Figure 8. Collector efficiencies calculated in different insulation material thicknesses
CONCLUSIONS

Within the scope of the study, the effects of different pipe numbers and insulation material
thicknesses on efficiency in solar energy water heating collectors for Kutahya province were
calculated. In the calculations carried out, it has been observed that increasing the number of pipes
from 6 to 12 has little effect on the collector efficiency. However, the effect of insulation material

thickness is higher. Increasing the insulation material thickness from 50 mm to 125 mm increased
the efficiency from 43.05% to 47.25%.
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ABSTRACT

In this work, carbon fiber pipes bonded with non-embedded adhesive sleeves tubular joint subjected
to internal pressure were analyzed by the 3-D finite element method (FEM). ANSYS 14.5 software
was used in the study. Code for numerical analyses was generated in ANSYS 14.5. In case of
composite pipes laminates, four lay-ups were evaluated: [45/-45].s, [55/-55]2s, [60/-60],s, [75/-
75]2s. DP 410 type was used as adhesive. The finite element analyses (FEA) were carried out to
predict the failure internal pressures. Adhesive layer was determined as critical region. In addition,
critical stress line was determined on adhesive layer. The stresses in the critical region were
examined by taking into consideration the determined failure internal pressures. Moreover, radial,
tangential, axial and shear stress values were obtained via numerical analyses on adhesive layer.
The effect of different parameters (over-lap length and orientation angles) on stresses for all
directions and shear stress distributions in critical region was examined. Also, distribution of
equivalent stress on adhesive was investigated. The most effect parameters were determined for
carbon fiber pipes jointed with non-embedded adhesive sleeves tubular joint.

Keywords: Joint design, Finite element analysis, Adhesive, Composite pipes, Stress behavior
OZET

Bu calismada, i¢ basinca maruz kalan gomiilii olmayan yapiskan boru seklindeki baglanti ile
baglanan karbon fiber borular 3-D sonlu elemanlar yontemi ile analiz edilmistir. Calismalarda
ANSYS 14.5 programi kullanilmistir. Niimerik analizler i¢in ANSYS 14.5’de kod iiretilmistir.
Kompozit boru tabakalari [45/-45]ss, [55/-55]2s, [60/-60]2s, [75/-75]2s seklinde dizilimlerle
degerlendirilmistir. Hasar i¢ basinlarin1 tahmin etmek i¢in sonlu eleman analizleri yapilmistir.
Yapistirict tabaka kritik bolge olarak belirlenmistir. Bununla birlikte yapistirici tabaka iizerindeki
kritik gerilme hatt1 belirlenmistir. Kritik bolgedeki gerilmeler, belirlenen hasar i¢ basinglar1 dikkate
almarak incelenmistir. Ayrica yapiskan tabaka {izerindeki radyal, tegetsel, eksenel ve kayma
gerilmesi degerleri sayisal analizlerle elde edilmistir. Farkli parametrelerin (bindirme uzunlugu ve
yonelim agilar1) tiim yonlerdeki gerilmelerin iizerindeki etkisi ve kritik bolgedeki kayma gerilmesi
dagilimlar1 incelenmistir. Ayrica, esdeger gerilimin yapistirici iizerindeki dagilimi incelenmistir. I¢
basinca maruz kalan gémiilii olmayan yapigskan boru seklindeki baglanti ile baglanan karbon fiber
borular igin en etkili parametreler belirlenmistir.

Anahtar Kelimeler: Baglanti tasarimi, Sonlu elemanlar analizi, Yapistirici, Kompozit borular,
Gerilme davranisi
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1.INTRODUCTION

Composite pipe systems are widely optioned in a lot areas of industry. Because they have moe
advantages such as high corrosion resistant, high strength and stiffness, thermal resistant and easy
repair [1]. These properties are important for technology. Therefore, composite technology has been
growing interest for a lot of work areas.

There are many studies on the mechanical behavior of composite pipes. Since they are used in many
areas, they work subjected to different loads. One of the important mechanical characterizations of
composite pipe systems is their service life. This makes it imperative to determine a piping system’s
leakage integrity and reliability. This depends on the strong lay-up directions in filament-wound
pipe, which is determined with monotonic biaxial testing and testing other parameters during
manufacturing [2]. For this reason, failure analysis is performed to determine the working life of
composite pipes. Several failure investigations have been reported in the literature, and optimum
failure loads, stresses, pipe radius, layer thickness and wrap angles have been presented [3-7]. Also,
the effect of multi-angle filament winding on the strength of tubular composite structures under
different loads, a general stress analysis for thick or thin multi-layered composite cylinders under
hydrothermal loadings and the stress analysis of a multi-layered composite cylinder with local
delamination were examined in literature [8-10]. Moreover, the stress distribution within the
coupler and stress concentrations located at the pipe and coupler edges, both experimental and
numerical analyses about structural integrity of adhesively bonded glass reinforced epoxy (GRE)
composite taper/taper pipe joints and solutions and challenges associated with adhesively bonded
fibre reinforced polymer (FRP) pipe sections were examined [11-13].

In this work, characterization of internal pressurized carbon fiber pipes jointed with non-embedded
adhesive sleeves tubular joint was investigated. Failure region and failure internal pressures were
determined. All stress behaviors were plotted on failure region at failure internal pressure.

2.NONLINEAR FINITE ELEMENT MODELING

The carbon fiber pipes jointed with non-embedded adhesive sleeves tubular joint shown in Fig. 1.
Composite pipes were manufactured from carbon/epoxy (T 700). In the finite element studies, DP
410 was used as adhesive. The mechanical properties of composite parts and adhesive were shown
in Tables 1 and 2, respectively. The true tensile stress-strain behaviors for adhesives are shown in
Figure 2. Also, different orientation angles, shown in Table 3, were used.
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Fig. 1. Composite pipe jointed with non-embedded adhesive sleeves tubular joint

Table 1. Material constants for Carbon/Epoxy (T 700) [15]

Properties E-Glass
Ex (MPa) 132000
Ey, (MPa) 10300
E. (MPa) 10300
Gyxy (MPa) 6500
Gy; (MPa) 3910
Gxz (MPa) 6500
Vyy 0.25
Vyz 0.38
Vxz 0.25
X1 (MPa) 2100
Y+t (MPa) 24
Zt (MPa) 24
Xc (MPa) 1050
Y¢ (MPa) 132
Zc (MPa) 132
Sxyy (MPa) 75
Sy: (MPa) 75
Sx: (MPa) 75

The height of composite parts with carbon fiber reinforcement is 4 x 0.4 = 1.6 mm and each layer
thickness is 0.4 mm, the thickness of adhesive is 0.3 mm (t). The length of the composite pipe was
200 mm (L), adhesive-over lap lengths were 15, 17.5, 20 and 22.5 mm (L1). In the finite element
studies, composite pipes bonded with sleeve tubular joint subjected to internal pressure were
simulated via finite elements method. Three-dimensional nonlinear finite elements model was
generated by the analysis of composite pipes bonded with sleeve tubular joint. 20 node
isoperimetric quadrangular elements, SOLID186, were used in the macro ANSYS 14.5 version
generated for the models. SOLID186 element has twenty nodes having three degrees of freedom at
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each node, i. e., translation in the nodal x-, y- and z-directions. Both ends of composite pipes
bonded with sleeve tubular joint was fixed in the nodal all directions. The joint configuration,
boundary conditions and mesh details considered in this study are presented in Figure 3. Stress
analyses were carried out for composite pipes bonded with sleeve tubular joint subjected to internal
pressure, and stress distributions for all the layers of the composite pipes were calculated by taking

into consideration Tsai-Wu failure criteria for composites and von-Mises failure criteria for
adhesives [14].

45
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N
wv

o (MPa)
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10 -

0 1 2 3

€(102,mm/mm)

Fig. 2. Tensile stress—strain curve of adhesives DP 410 [16-17]

Table 2. Material constants for DP 410 and DP 490 adhesives [16-17]

DP 410 Adhesive
Young’s modulust,(MPa) 2567.45
Poisson’s ratiov, 0.31
Yield strength c,(MPa) 38
Ultimate tensile strength c.(MPa) 40.79
Ultimate tensile strain & (mm-mm™) 0.027

Table 3. Orientation angles used

Oroentation angles (°)

45/-45/-45/45 Type A
55/-55/-55/55 Type B
60/-60/-60/60 Type C
75/-75/-75/75 Type D
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Fig.3. The details of model, mesh and boundary condition

3.RESULT AND DISCUSSION

In numerical analyses, models were generated using codes in the ANSYS package software.
Analyses were carried out for the orientation angles shown in Table 3. For this is, the joint was
subjected to internal failure pressures. Generally, failures and critical area created on adhesive
region. Therefore, stress behaviors were examined on adhesive region. The bond-lines exist on the
adhesive region in the bonding region of the joint with non-embedded adhesive sleeves tubular joint
(Figurel). The stress distribution in each bond-line is different. Therefore, the stresses of the bond-
lines for which stresses were maximum and critical were examined, which can be seen from Figure
4 as the A-B bond-line. The Von Mises equivalent stress at the A—-B bond-line is maximum at point
A. So, in this study, all stress distributions plotted are for the A—B bond-line. Failure internal
pressures were determined during the analyses. Failure loads were numerically determined in Table
4.
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Fig. 4. The stress lines compared for 15 mm of adhesive over-lap length for Type A; the von-Mises

stress along the different bondlines (shown in Fig. 1) on adhesive region

Table 4. Results of numerical analysis in case of using DP 410

Specimen | Adhesive sleeve | Orientation Internal failure
No. width W (mm) | angles (°) | pressure P (MPa)
1 Type A 3.2
2 15 Type B 5.4
3 Type C 7.0
4 Type D 15.2
5 Type A 3.2
6 Type B 5.4
7 175 Type C 7.0
8 Type D 14.8
9 Type A 3.2
10 20 Type B 5.2
11 Type C 6.8
12 Type D 14.4
13 Type A 3.2
14 Type B 5.2
15 22:5 Type C 6.8
16 Type D 14.2

Radial, tangential, axial, shear and VVon-Mises stresses were calculated using numerically obtained
failure internal pressure values. Fig. 5 compares the shear stresses on the adhesive region. o, stress
was the biggest for Type A. Moreover, oy, Stress was generally close to each others. The biggest
differences were seen in the Type A and Type D orientation angles.
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Fig. 5. The shear stress distributions compared for all orientations along A-B on the composite
pipes for 20 mm of adhesive overlap length

When Fig. 6 were examined, It was seen that the greatest stresses are the Type A orientation angles.
On the other hand, it has been observed that the lowest stress behavior occurs at Type D orientation
angles. Moreover, the points where the stresses were of maximum were at the points Ave B shown
in Figure 1. It was observed that the stresses decreased in the middle parts of the A-B stress line.
The reason for the stresses being maximum at A and B points was that these points were the joining
surfaces with composite pipes. It was o, stresses where there was the greatest stress values and
difference between the orientation angles. On the other hand, it was ceq Stresses where there was
the lowest difference between the orientation angles. In general, although the stress behavior of the
Type A, Type B and Type C orientation angles in Figure 6 are close to each other, the stress
behavior of the Type D orientation angles is different from the others. Also, the von-Mises stresses
values were close to each other at A point and B point (as seen Fig.1). But, it was seen that there
were different behaviors at midpoints of A-B stress line.
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Fig. 6. The stress distributions compared for all orientations along A-B on the composite pipes for
20 mm of adhesive overlap length; (a) radial stress, (b) tangential stress, (c) axial stress and (d) The

von-Mises stress

As seen Fig. 7, the effects of adhesive over-lap length were examined on the von-Mises stress
behaviors for Type B orientation angle. The over-lap lengths were an important parameter for this
study. The biggest stress created 17.5 mm adhesive over-lap length. The lowest stress created 20
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mm adhesive over-lap length. It could be stated that different stress behaviors occurred as a result of
the change in overlap length.
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Fig. 7. The von-Mises stresses distributions compared for all adhesive overlap length along A-B on
adhesive region for Type B

4.CONCLUSION

In this study, carbon fiber pipes bonded with non-embedded adhesive sleeves tubular joint subjected
to internal pressure were examined by the 3-D finite element method (FEM). The conclusions are as
follows:

e The critical stress line was determined as A-B stress line (in Fig. 1)

e Although the stresses on adhesive region of composite pipes with Type A orientation angle
were the biggest, the stresses on adhesive region of composite pipes with Type D orientation
angle were the lowest.

e It could be stated that o, stresses where there was the greatest stress values and difference
between the orientation angles.

¢ Although the von-Mises stresses values were close to each other at A point and B point, they
were different behaviors at midpoints of A-B stress line.

e The biggest stress created 17.5 mm adhesive over-lap length in Fig. 7. Therefore, it could be
said that 17.5 mm over-lap length was critical length.
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ABSTRACT

In this study, the exact nonlinearly chirped soliton solutions are derived from a special nonlinear
Schrédinger equation known as Rangwala-Rao equation which are of interest in describes nonlinear
propagation of the Alfven wave with a small nonvanishing wave number. By applying a special
complex envelope traveling-wave method the Rangwala-Rao equation has been reduced to an
elliptic differential equation with a fourth-degree nonlinear term. Obtained chirping has two
intensity dependent chirping terms in addition to the linear contribution. As a result, a wide variety
of chirped soliton solutions families obtained.

Keywords: Complex envelope traveling-wave method, Chirped soliton, Exact solution

1. INTRODUCTION

Solitary waves are localized traveling waves, traveling with constant speeds and shape,
asymptotically zero at large distances. Solitons are special kinds of solitary waves. A precise
definition of a soliton is not easy to find. Soliton can be defined as any solution of a nonlinear
equation (or a system) which:

(1) is a solitary wave of permanent form;

(ii) is localized, so that it decays or approaches a constant at infinity;

(i1i) can interact strongly with other solitons and retains its identity;

(iv) is caused by a delicate balance between nonlinear and dispersive effects.

In the literature, the difference between solitons and solitary waves is not very apparent. Solitary
waves may be viewed as soliton like solutions of nonlinear evolution equations describing wave
processes in dispersive and dissipative media. There are many nonlinear evolution equations
describing solitary wave processes in literature, among them, the nonlinear Schrodinger equation
(NLS) plays a significant role.

One of the attractive wave phenomena in recent times is the chirped solitons. The word chirp takes
its origin from the chirping sound made by birds. For example, in optical transmission systems,
ultrashort pulses could exhibit chirp, which could interact with the dispersion properties of the
materials in which they are propagating, to increase or decrease the total pulse dispersion. Chirp is
used in spread spectrum communications and in some devices as sonar and radar [1].

In this paper, we consider a class of nonlinear Schrédinger-type equations which are of interest in
plasma physics, wave propagation in nonlinear optical fibres, Ginzburg-Landau theory of
superconductivity, etc.,
. 2
O — Bl +A+iT4, [ q, =0, T=ml (4)
where g, and g, are real constants. This equation firstly introduced by Rangwala and Rao as the

integrability condition when they studied the mixed derivative nonlinear Schrédinger equations and
looked for the Backlund transformation and solitary wave solutions. Zhang called eq. (1) as
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Rangwala-Rao (RR) equation, and derived the exact solitary wave solution of the form as
u=e"'e”*a(x—vt) with the aid of undetermined assumption method and certain explicit exact
solutions of the Lienard equation [2-4].

2. MATHEMATICAL PRELIMINARIES

In this paper we aim to find exact chirped soliton solutions of RR equation. Now, we try to find
traveling-wave solutions of Eq. (1) in the form [5-10]

q(x,t) = p(£)e'lr (2)

where & =kx-vt, p= p(&) is the amplitude function, and y = (&) is the phase function. Also, v is the
wave velocity, and o is the frequency of the wave oscillation. The corresponding chirp is given by

So(x1) =—§[x<5)—wt]=—z'(§) (3)

Substituting (2) into (1), the real and imaginary parts yields a pair of relations in two dependent
variable p and y . Real part gives

p—kmp* B,y +kpay' +kvp (1) +KepB () —kvp -k A" =0, (4)
while imaginary part implies
—kawp'—2kvp'y' = 2K*Bp'y' —kvpy —K*ppy" +knp®B,p' =0, (5)

where primes denote differentiations with respect to & Multiplying both sides of (5) by p and
integrating once time leads to

A w np,p°
2 + d (6)

v+kB)p® 2(v+kp) 4(v+kp,)

where A is an integration constant. Therefore, the resultant chirp consisting of linear and nonlinear

terms is obtained by

7=

_ A n @ _ uiNg (7)
(v+kB)p® 2(v+kB) 4(v+kp,)

which shows that the chirping has two intensity dependent chirping terms in addition to the linear

contribution [where I=|g|>=p?]. On substituting (6) in (4) gives

2 2
—k(v+k,Bl)p"+ Ak iﬁ 4v—ko® + 4k B, — 2 Akmp, o
v+kB ) p 4(v+kp,)
kmwp, 5 3k 37 5
+ - =0. 8
2(v+kp)” T16(v+kp,)” (8)
Multiplying (8) by p'and integrating with respect to &, we get

(p)=- 28 - A 2 i2"' u 2~ d 2t = P ali 2 P+
k(v+ks) | (v+kg) )p* (k(v+ks) 4(v+kB) (v+kB) 2(v+kp)
mo, . B 6 (9)

4(v+k,81)2 P 16(v+k,b’1)2 o

where B is the second integration constant.
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Equation (9) is a nonlinear differential equation describing the evolution of the wave amplitude in a
nonlinear medium that is governed by RR equation.

3. CHIRPED SOLITON SOLUTIONS
Next, we present various chirped soliton solutions of the model (1), for different parameter

conditions. Before discussing exact solutions to Eq. (9), the change of variable for the field
amplitude

pA(e)=U(¢) (10)

transforms Eq. (9) into the following new auxiliary elliptic equation [11-14]:

(U)2=a,+aU +aU2+alU3+aU*, (11)
where
ao__4_A2 a - 88 _4v—ka’+4kp —2Aknp,
(V+kﬂ1)2’ k(v+kp)" k(v+kp) ’
2
__mp B (12)

(v+k,81)2’ ‘ 4(v+k,81)2'
3.1. Bright solitons

We have found that there are three types of bright soliton solutions for Eq. (11) under the following
parametric conditions.

Case-1: For a, =a, = 0; which implies the integration constants A=0and B =0, we have found

the following exact soliton solution to Eq. (11),
r

U(s&)= : 13
(£) D, +cosh (u&) (13)
where r, D,and  are real parameters defined by the expressions
-1/2
= 28D = fa with Dlzi{l— 4322""4} . (14)
8 8

provided that the constant @, > 0 in order to ensure the pulse width z to be real, and a’ - 4a,a, > 0.

Based upon the above finding, we obtain a first chirped bright soliton solution for Eq. (1) of the
form

q (X,t) _ \/ r Al x(é)-ot] (15)

D, +cosh(y§)°
The corresponding chirping is given by
560:_A(D1+cosh(y§))Jr o mp,r (16)
r(v+kp,) 2(v+kp) 4(v+kp)(D,+cosh(ué))’
where the soliton amplitude r is given by the first relation in (14), the width g is given by the
second relation in (14), and the velocity v is an arbitrary constant.

Case-11: Under the same parametric conditions as for the case I, Eq. (11) has another bright-type
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soliton solution of the form
S

U _ , 17
(£) D, +cosh? (ué) )
where
-1/2
o (V2 2D2+1=+_4a_ﬂ . (19)
a, 2 a,

provided that the constant a, > 0 and aZ —4a,a, >0.
Making use of these findings, we can present the second family of chirped bright soliton solution of

Eq. (1) as
_ S i[l(ﬁ)—wt]
X,t)= e 19
a(x1) \/D2+cosh2(,u§) (19)
and its corresponding chirping takes the form
o AU o ms
s(v+kz,) 2(v+kp,) 4(v+kp,)(D,+cosh® (&)’
where the soliton width, amplitude and the parameter D, are given by relation (18).
k 2
Case-111: When the integration constants A and B have nonzero values [with A? :—M
k K
and B = —M] . We have found an exact soliton solution of Eq. (11) as
U (&)= p+Asech(u), (21)
where
3a’ -8a,a "
Y i B i N 22
S &
&
=3 23
p 4a, ( )
3a’-8aa, |
4:{—6‘3‘ } , (24)
8a,

provided that a,< 0 and 3a’-8a,a,> 0.
Using the results given above, we obtain the following chirped bright soliton solution for Eq. (1):

a(xt)=[p+asech(us)] e -
The corresponding chirping is given by

. A Lo _nﬁz(ﬂ+ﬂsech(,u§))1 (26)

(v+kB)(B+Asech(ué)) 2(v+kp) 4(v+kp)

where the soliton parameters 7, S and A are given by the relations (22)-(24).
3.2. Kink solitons

Taking the constants a, and @, as
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4 J—
- 3a; +16a3222121a4 azas)’ (27)
A
and
aa(4a2a4_aéz)
= " °/ 28
a a7 (28)
We have found an exact soliton solution of Eq. (11) as
U(&)=oxntanh(us), (29)
where
3a’ -8a,a v
== 2| 30
g [ 162, } ( )
8
=——3 31
o 4a, ( )
3a’ -8a,a v
= 2= %) 32
= %2)

provided that a,>0and 3a’-8a,a,> 0.
We then obtain the following chirped dark soliton solution for Eq. (1):

a(xt)=[otntanh(u)] " el (33)

where he upper sign corresponds to the kink-type soliton, while the lower sign corresponds to
antikink soliton. For this case, the chirping is given as
+ntanh
. A poo___MhloEntnn(u)) o,
(v+kp)(oxntanh(u&)) 2(v+kp,) 4(v+kp)

where u, o and 7 are given by the relations (30)-(32).

3.3. Singular solitons

We have found four types of singular soliton solutions for Eq. (11) under the following parametric
conditions.

Case-1: Taking a, =a, =0; we have found the following singular soliton solution to Eq. (11),

U(ﬁ)zm’ (35)

where p, D,and p are soliton parameters given by

-1/2
L%, p=\a, with Dl:i{“zia“ —1} . (36)

2

provided that the constant a, > 0 in order to ensure the pulse width « to be real, and
a’ -4a,a, <0.
Thus, the first chirped singular soliton solution to the Eqg. (1) is given by

_ p Al 2(é)-ot]
a(x1) _\f D1+sinh(77§)" ' (37)

The corresponding chirping is given by
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5w=_A(Dl+sinh(n§))+ o mB,p (38)

p(v+kp) 2(v+kp,) 4(v+kp)(D,+sinh(ng))’

where p, D,and x are given by (36), and the velocity v is an arbitrary constant.

Case-11: Under the same parametric conditions as for the case-1, Eq. (11) has another singular-type
soliton solution of the form

g
U(&) = , 39
() D, +sinh?(ué) (%)
where
-1/2
e . 2, es]1- B2 (40)
a, 2 CS

provided that the constant a, >0 and &’ -4a,a, >0.

Making use of these findings, we can present the second family of chirped singular soliton solution
of Eq. (1) as

q (X,t) _ \/ g Ailz(€)-et] (41)

D, +sinh’ (yé)b
and its corresponding chirping takes the form
H 2
é'a):—ADZ +sinh? (&) ® mB,g (42)

+ )
a(v+kp,) 2(v+kpB) 4(v+kp,)D,+sinh?(u&)
where the soliton parameters are given by the relation (40).

Case-I11: Taking the constants a, and @, as

3a; +16a,a, (4a,a, —a
8, = % %222?4 22) (43)
a,
and
8, (42,8, -2;)
=7 44
a1 a7 (44)
We have found an exact soliton solution of Eq. (11) as
U(&)=a+pBcesch(ué), (45)
where
8a,a, —3a’ "’
=22 =3 46
S «
8
=——, 47
a 4a, ( )
8a,a, —3a’ "’
g i 2ia: Bt T I 48
e ] )

provided that a,> 0 and 8a,a, —3a’> 0.
Hence, we obtain the following chirped singular soliton solution for Eq. (1):

q(x,t)=[ e+ Bcsch (,ué)]l/2 glreral (49)
For this case, corresponding chirping is given as
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A ® B, (a + Besch (ué))

5w:_(v+kﬂ1)(a+ﬂcsch(,u§))+2(v+kﬂl)_ 4(v+kp,)

. (50)

where u, o and g are given by the relations (46)-(48).

Case-1V: Taking the constants a, and a, as

a, = 3a; +16a,a, (4a,a, —a,a;) (51)
256a’ ’
and
& (43.2&4 - aéz )
=— " °/ 52
a a7 (52)
Then we have found an exact soliton solution of Eq. (11) as
U (&)= f +hcoth (u&), (53)
where
3a’ -8a,a v
= 2% %% 54
e >
8
f=-— 55
4a, ( )
3 2 8 1/2
he [M} | (56)
16a,

provided that a,> 0 and 3a’-8a,a,> 0.
We then obtain the following chirped singular soliton solution for Eq. (1):
a(x,t)=[ f +heoth(ug)]"” el (57)
For this case, the chirping is given as
A w mp, ( f +hcoth (ué))
+ J—
(v+kpB)(f+hcoth(u&)) 2(v+kp,) 4(v+kp,)

ow=—

where u, f and h are given by the relations (54)-(56).

4. CONCLUSIONS

In this paper, we have obtained a variety of exact analytical chirped soliton solutions for the
Rangwala-Rao equation. The evolution of the wave amplitude is shown to satisfy a nonlinear
differential equation involving two integration constants which can be readily determined with the
initial parameters of the wave. We analytically solved the resulting amplitude equation and obtain
results for bright, kink, and singular-type soliton solutions. We have further determined the
nonlinear chirp associated with each of these soliton solutions. Conditions for the existence of
chirped soliton structures are also reported.
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ABSTRACT

This paper investigates chirped soliton solutions to nonlinear Schrédinger's equation with a source.
The complex form of the to nonlinear Schrddinger's equation has been reduced to nonlinear
ordinary differential equation using wave transformation. It has been reduced to an elliptic
differential equation with a sixth-degree nonlinear term. It is found that the nonlinear chirp
associated with each of these waves is inversely proportional to the intensity. This means the
amplitude of chirping can be controlled by selecting these coefficients. As a result, various types
of solitons such as bright, kink, singular soliton solutions are obtained along with other solutions.

Keywords: Complex envelope traveling-wave method, Chirped soliton, Exact solution

1. INTRODUCTION

Nonlinear partial differential equations (NLPDESs) are widely used to describe complex phenomena
in various branches of science such as plasma, fluid mechanics, biology, solid state physics,
nonlinear optics and so on. Most of the complex NLPDEs are in the family of nonlinear
Schradinger equation (NLSE). Many important physical systems like, nonlinear fiber optics, Bose-
Einstein condensate, water waves, plasmawaves, etc., are governed by the NLSE [1].

The externally driven, nonlinear Schrodinger equation (NLSE) with a source has been investigated
in the context of a variety of physical processes. Much attention has been paid to the study of the
externally driven nonlinear Schrédinger equation (NLSE) with a source, after the seminal work of
Kaup and Newell. This equation features prominently in the problem of optical pulse propagation in
asymmetric, twin-core optical fibres (TCF) , currently an area of active research. Of the several
applications of an externally driven NLSE, perhaps the most important ones are to long Josephson
junctions, charge density waves, plasmas driven by rf fields and chaotic phenomena. The
phenomenon of auto-resonance, indicating a continuous phase locking between the solutions of
NLSE and the driving field, has been found to be a key characteristic of this system .

As compared to NLSE is a well-studied integrable system [2], not much is known about the exact
solutions of this equation.

The equation which we intend to solve is NLSE driven with a plane wave, and phase locked with it:

ig, + 0, +alq g+bg = de'(#€re). (1)
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where a, b and d are real and & =kx-vt. For this model given by (1), q(x, t) is the complex valued
wave envelope. The independent variables x and t represent spatial and temporal components
respectively[3-4].

2. MATHEMATICAL ANALYSIS

It is of interest to find exact chirped soliton solutions of this equation. Now, we try to find traveling-
wave solutions of Eq. (1) in the form [5-10]

a(xt) = p(&)e (2)

where & =kx-vt, p= p(&) is the amplitude function, and y = (&) is the phase function. Also, v is the
wave velocity, and o is the frequency of the wave oscillation. The corresponding chirp is given by

So(x1) =—§[x<5)—wt]=—z'(§) (3)

Substitution of ansatz (2) into Eq. (1), and separation of imaginary and real parts yields a pair of
relations in two dependent variable p and y . Real part gives
bp+ap3+pa)+v,0;(’—k2p(;(')2+k2p”—d =0, (4)
while imaginary part implies
—Vp' +2K?*p'y +K?py" =0, (5)
where primes denote differentiations with respect to & Multiplying both sides of (5) by p and
integrating once time leads to

. A v
=—+—7, 6
Z k2p2 2k2 ( )
where A is an integration constant. Therefore, the resultant chirp get by
A Vv
0 =———5—-——, 7
k2p2 2k2 ( )

which shows that the chirping has two intensity dependent chirping terms in addition to the linear
contribution [where I=|g|?=p?]. On substituting (6) in (4) gives

A? V2 .
—d —kz—p3+bp+mp+ap3+pa)+k2p :O, (8)
Multiplying (8) by p'and integrating with respect to &, we get
w2 2B (A*)1 (2d b+ew V a
(p )2:?—[Fj?+(FJP_( K2 +ij2 _(ij‘l (9)

where B is the second integration constant.
3. CHIRPED SOLITON SOLUTIONS
Next, we present various chirped soliton solutions of the model (1), for different parameter

conditions. Before discussing exact solutions to Eqg. (9), the change of variable for the wave
amplitude

PO =grm (10
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transforms Eq. (9) into the following new auxiliary elliptic equation [11-13].:

(U)2=a,+aU2+aUd+aU* +aU°’, (1)
where
a Vv o b 2d 2B A’
AT e R T TR e )

Case-I: Firstly, we first discuss some interesting specific cases for which some of the a
coefficients in (12) are equal to 0. We start with the case where a, =0, a, =0, and a, =0. The case
a, =a, =a, =0 leads to the following three families of soliton solutions of the model equation (1):

(i) For a, >0, one obtains a of bright solution of the form

—a,a, sech’ (\/a_2 & ) i
a; —a,a, (1+ & tanh (\/gé))z

where ¢ =+1. Substituting (13) along with relation (10) into (2), we obtain a bright soliton solution
of the form:

U(s)= , (13)

1
a. —a,a, (1+ & tanh (\/g(kx —vt)))2 i
—a,a, sech’ (\/aj(kx—vt))

ei[z(f)—wt], (14)

q(x,t) =

The corresponding chirping is given by

a,a,Asech’ (\/ajf) v
% (aj ~a,a, (1+ stanh (@5))7 2"

ow =

(15)

(i) For a, >0 and A =a’ —4a,a, >0 , one finds another of bright soliton solution for (11) of the
form

2

— 2a2
)= g\/Kcosh(\/ajg)—cz1 ’ (16)

where &=41. Then, substituting (16) along with relation (10) into (2), we obtain a bright soliton
solution of the form

U (¢

g\/Xcosh(\/g(kx—vt))—c4 :

2a,

Q(X,t) — ei[z(i)fwt]’ (17)

The corresponding chirping is given by
2a,A v

Y (5\/Zcosh(\/a_2§)—c4) 2K

ow

(18)

(iii) For a, >0 and A =a; —4a,a, =0 , admits a kink-type solution of the form
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U(&)= L—%[u £tanh {@gmz , (19)

where ¢ =41. Substituting (19) along with relation (10) into (2), we have a chirped kink type

solution of the (1) as follows
1

2

qxt) =| - a, glr©-n - (20)

a, [1+gtanh[‘/a72 (kx—vt)]]

2

The corresponding chirping is given by

S =221 [1+gtanh[‘/a—2§B—Lz. (21)
K 2 2K

8

Case-11: Secondly, we study exact soliton like solutions to the elliptic equation (11) in the limiting
case a, =a, =a, =0. For this case, Eq. (11) possesses an bright soliton solution of the form

~ 2a, sech(\/ajg)
U(eg)_,/a,f—4a2a4 —assech(\/a—zg)’ (22)

By inserting this expression into (2) and using (11), we get a bright-type soliton solution of (1) in
the form

\/m —a,sech (\/g(kx _Vt)) pilz(@)-ot]
2a, sech(\/a_z(kX—Vt))

__A 2azsech(\/a—2§) v (24)
k? ‘/a§—4a2a4—assech(\/a_2§) 2k?’

Case-111: The case a =a,=a,=0 leads to the following three families of singular soliton
solutions of the model equation (1):

q(x,t) =

(29

The corresponding chirping is given by

ow

(i) Suppose that a, =a, =a,=a, =0, a,<0 and A=a;-4a,a,>0.If a,>0 and a, <0 then
eg.(11) has a singular solution

a, csch? (g\/a_zg) :

V| B Va—ay (o))

(25)

where &=+1. Substituting (25) along with relation (10) into (2), we obtain a singular soliton
solution of the form
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N~

VA +(VA -a,)esch? (42, (k- t)))
a, cschz(e\/g(kX—Vt))

q(x,t) =

ei[l(é)—wt]_ (26)

The corresponding chirping is given by

azAcschz(g\/a_zf) v (27)
=— -——. 27
k? (\/Z+(x/X—a4)csch2 (5@5))) 2k*
. 8a’ a2
(i) Suppose that &, =a, =a, =0, a, = 772 and a “ e If a,<0 and a, >0 theneq.(11) has
4 2
a singular solution
1
3 2
8a, COch[é“/—sz
3
U(s)= (28)

3a, {3+coth2[5‘/—6§§n

where &=+1. Substituting (28) along with relation (10) into (2), we obtain a singular soliton

solution of the form
1
a 2
3a, (3+ coth? [5, /—32 (kx—vt)jj
8a, cochLg,/—a;(kx—vt)J

o[ [ a
8a,Acoth?| ¢,|——2¢&
3 v
ow = -
3 2k
3a,k’| 3+coth’| ¢ —525

2
(i) Suppose that a,=a, =a,=a,=0 and a =% .If a,>0 and a, <0 then eq.(11) has a

2

Q(X,t) =~

ei[z(i)—wt]. (29)

The corresponding chirping is given by

(30)

singular solution

N

U (&)= (—:—j(u coth (@5))} , (31)

where &=+1. Substituting (28) along with relation (10) into (2), we obtain a singular soliton
solution of the form
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2
q(x.t) = - a, ailz(@)-ot] (32)

a, (1+ coth(\/aj(kx—vt)))

Then, the corresponding chirping is given by

ow =

a,A
a,k?

(L+ coth(\/a_zg))—%. (33)

4. CONCLUSIONS

In this paper, we have obtained exact bright, kink, singular chirped soliton solutions of a nonlinear
Schrodinger's equation with a source.

After introducing a new ansatz that includes a novel form of chirping, the solutions were
investigated within the framework of a general sixth order elliptic equation involving many
parameters. This allows finding a rich set of chirped soliton solutions for the governing equation.
The obtained results show that the interplay between higher order nonlinearities and non-Kerr terms
leads to new interesting chirped soliton solutions. The nonlinear chirp associated with solitonic
solutions. Such a study would be very important, as the generalized nonlinear Schrédinger equation
with varying dispersion and nonlinearity is required for describing dispersion-management or
soliton control.
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ABSTRACT

In this work the preparation of viscoelastic bio-based polyurethane insulation materials (PU
insulation materials) using polyols obtained via acid liquefaction of three kinds of plant wastes has
been optimized. The liquefaction reagent was a mixture of PEG#400 and glycerin and the
liquefaction was carried out in a microwave extraction system (Neos Essential System) equipped
with an independent controller and a temperature sensor was in place. Feasible formulations for
preparing liquefied biomass-based polyurethane foams were proposed. Thus, the definite amounts
of liquefied biomass-based polyol, catalyst, surfactant and water premixed thoroughly in a plastic
cup. The pH of the biomass-based polyol obtained above was adjusted by adding 40 wt % sodium
hydroxide aqueous solution. Then, the prescript amount of MDI (at an isocyanate index of 90) was
added and mixed quickly at a high stirring speed of 8.000 rpm for 15-20 seconds. It was allowed to
rise freely at room conditions. Foams were allowed to cure at room temperature for two days and
then were removed from the plastic cup before cutting into test samples. Thermal Gravimetric
Analysis (TGA) was carried out at a heating rate of 10 °C/min from 25 to 800 °C under 100 ml/min
nitrogen flow speed using SHIMADZU TA-60WS model Thermo Gravimetric Analyzer. TGA
analysis of five different biomass-containing polyurethane thermal insulation materials was
performed and compared with a commercial polyurethane thermal insulation material.
Determinations were made with the studies in the literature. It was observed that combining the
polyurethane thermal insulation materials after the hydroxylation of biomass contributed to their
thermal properties.

Keywords: Biomass, Polyurethane, Insulation Material, Thermal property

OZET

Bu c¢alismada, ti¢ tir bitki atigmmin asit sivilastirilmasiyla elde edilen poliolleri kullanarak
viskoelastik biyo-bazli politiretan kopiiklerin (PU KdpUkKler) hazirlanmasi optimize edilmistir.

Sivilagtirma reaktifi, PEG # 400 ve gliserin karisimiydi ve sivilagtirma, bagimsiz bir kontrolor ve
bir sicaklik sensorii ile donatilmig bir mikrodalga ekstraksiyon sisteminde (Neos Essential System)
gerceklestirildi. Sivilastirllmig biyokiitle bazli poliiiretan kopiiklerin hazirlanmasi i¢in uygun
formiilasyonlar gelistirildi. Daha sonra, belirli miktarlarda sivilastirilmis biyokiitle bazli poliol,
katalizor, ylizey aktif madde ve su plastik bir kapta iyice karistirildi. Yukarida elde edilen biyokiitle
bazli poliolin pH'1l, agirlikca %40 sodyum hidroksit sulu ¢ozeltisi ilave edilerek ayarlandi.
Akabinde, miktar1 6nceden belirlenmis olan metilen diizosiyanat (MDI) (90'lik bir izosiyanat
indeksinde) ilave edildi ve 15-20 saniye siireyle 8.000 rpm'lik yiiksek bir karigtirma hizinda
karistirildi. Oda kosullarinda serbestce yiikselmesine izin verildi. Kopiikler iki giin oda sicakliginda
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kiirlesmeye birakildi ve sonra test numuneleri kesilmeden 6nce plastik kaptan ¢ikarildi. Termal
Gravimetrik Analiz (TGA), SHIMADZU TA-60WS model Termo Gravimetrik Analizor
kullanilarak 100 ml/dak azot akis hizinda 25 ile 800 °C sicaklik araliginda 10 °C/dak'lik bir 1sitma
hizinda gergeklestirildi. Bes farkli biyokiitle igeren politiretan 1s1 yalitim malzemesinin TGA analizi
gerceklestirilmis ve ticari bir poliiiretan 1s1 yaliim malzemesi karsilastirilmistir. Literatiirdeki

caligmalar ile tespitler yapilmistir. Biyokiitlenin hidroksilasyonundan sonra poliiiretan 1s1 yalitim
malzemelerinin birlestirilmesinin 1s1l 6zelliklerine katki sagladigi goriilmiistiir.

Anahtar Kelimeler: Biyokiitle, Poliliretan, Yalitim Malzemesi, Isil 6zellik

1.INTRODUCTION:
Thermal Insulation

The processes performed to reduce the heat transfer between two environments at different
temperatures are called "Thermal Insulation™. These are the measures that reduce the heat transfer
occurring in the facades, window glass and woodworks, roofs, floors and transmission installations
of the buildings in order to reduce the energy we spend to warm up in winter and cool down in
summer and to live more comfortably [1].

Thermal Insulation Materials

Materials with a heat conduction coefficient below 0.060 kcal / mh °C according to TS 825 and
German DIN 4108 norms, which are used to increase the heat conduction resistance of adjacent
building materials or to minimize the amount of heat escaping outside, are called thermal insulation
materials [2].

In this scientific study that has been carried out, thermal analysis of five different polyurethane (PU)
thermal insulation materials, including three different plant residues as biomass, will be made. It
will be compared with the commercially available polyurethane insulation material and studies
found in the literature.

2. MATERIALS AND METHODS

The wastes of potato, pistachio and barley were dried under atmospheric pressure. Waste meals (0-
80 mesh) were dried in an oven at 103 + 2 °C hours before re-use. The liquefaction reagent was a
mixture PEG#400 and glycerin with a mass ratio of 4/1 (w/w). Sulfuric acid was used as catalyst
and liquefaction reactions of biomass were realized by microwave heating method. The liquefaction
reaction consists of 25% w/w potato, 25% w/w pistachio and 12.5% w/w barley residue by mass.
The normal heating program was used, which was at 350 watt/min with 300 rpm/min mixing speed
(1 st step polymerization reaction) [3].

Preparation of the Polyurethane Insulation Materials

The definite amounts of liquefied plant polyols, polyetilen glikol 400, catalyst, surfactant and water
premixed thoroughly in a plastic cup. Then, the prescript amount of MDI (at an isocyanate index of
90) was added and mixed quickly at a high stirring speed of 8.000 rpm for 15- 20 seconds (2nd step
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polymerization reaction). It was allowed to rise freely at room conditions. Foams were allowed to

cure at room temperature for two days and then were removed from the plastic cup before cutting
into test samples [4, 5].

Table 1. Insulation Material Formulation from the Liquefied Potato Wastes-Based Polyols (TGA-
1).

. Partsby
Ingredients Weight
Potato-contained polyol 100
Catalyst 3.0
1. Surfactant 2.5
Liquid . . . . .
Blowing agent (water, including water from neutralization with NaOH 6.95
solution) :
PEG 400 25
130
2 MDI
quid 6.85
Liqui pH

Table 2. Insulation Material Formulation from the Liquefied Pistachio Peel Wastes-Based Polyols
(TGA-2).

. Parts by
Ingredients Weight
Pistachio-contained polyol 100
Catalyst 3.5
1. Surfactant 2.8
Liquid . . . L .
Blowing agent (water, including water from neutralization with NaOH 125
solution) '
PEG 400 20
9 MDI 150
LIQUId pH 6.5
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Table 3. Insulation Material Formulation from the Liquefied Pistachio Peel Wastes-Based Polyols
(TGA-3).

. Parts by
Ingredients Weight
Pistachio-contained polyol 100
Catalyst 3.0
1. Surfactant 2.5
Liquid . . . . .
Blowing agent (water, including water from neutralization with NaOH 6.95
solution) '
PEG 400 20
2. MDI 150
Liquid  pH 6.85

Table 4. Insulation Material Formulation from the Liquefied Barley straw Wastes-Based Polyols
(TGA-4).

. Parts by
Ingredients Weight
Barley-contained polyol 100
Catalyst 6.0
1. Surfactant 5.0
Liquid . . . o .
Blowing agent (water, including water from neutralization with NaOH 125
solution) :
PEG 400 40
2 MDI 260
Liquid pH 7.56
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Table 5. Insulation Material Formulation from the Liquefied Barley Wastes-Based Polyols (TGA-
5).

. Parts by
Ingredients Weight
Barley-contained polyol 100
Catalyst 4.5
1. Surfactant 2.8
Liquid . . . . .
Blowing agent (water, including water from neutralization with NaOH 29
solution)
PEG 400 20
2. MDI 150
LIQUId pH 6.5

Thermal Gravimetric Analysis of Insulation Materials

Thermal Gravimetric Analysis (TGA) was carried out at a heating rate of 10 °C/min from 25 to 800
°C under 100 ml/min nitrogen flow speed using SHIMADZU TA-60WS model Thermo
Gravimetric Analyzer.

3. RESULTS
TGA
%
10 _ .
l_‘_‘_‘_l.l'ﬁ'ar_:‘l't“lzaai,_‘_‘_‘—-i. TER %
g Wizight Loss FEZEIT %
8
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4
3
2
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0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Temp [C]

Figure 1. TGA thermogram of potato waste-contained PU insulation materials (TGA-1)
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Table 6. Thermal Gravimetric Analysis of PU insulation material TGA-1 [6].

Inital Thermal Final
PU Insulation M Thermal Degradation Thermal Residue after Thermal
' Degradation 50% of mass Degradation Degradation
[°C] [%] [°C]
TGA-1 238.0 382 588 0.608
Commercial 292.6 298 499.5 0.126

Insulation Mat.

TGA
%
10
‘_H_—"L_'“i'emr'tﬁﬁ__‘_h‘-@.31':"’.-’:-
o ight Loss w4 470 %
8
7
6
5 _ .
eight Loss +25.057 %
4
3
2 ‘Weight Loss Lo 23R%
;
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Temp [C]

Figure 2. TGA thermogram of pistachio waste-contained PU foams (TGA-2)
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Table 7. Thermal Gravimetric Analysis of PU insulation material TGA-2 [7].

Inital Thermal Final i
. Residue after
. Thermal Degradation ~ Thermal
PU Insulation M. . . Thermal
Degradation  50%of mass Degradation Dearadation
[°C] [%] [°C] |
TGA-2 230.0 390 538 0.0924
Synthetic Foam 292.6 298 499.5 0.126

TGA
oy
10 g L4 4353,
o eight Loss -40.815%
2
7
6
5
4
3
2 Weight Loss 110 8BRS
;
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Temp [C]

Figure 3. TGA thermogram of pistachio waste-contained PU foams (TGA-3)
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Table 8. Thermal Gravimetric Analysis of PU insulation material TGA-3 [8].

Inital Thermal Final
PU Insulation M Thermal Degradation ~ Thermal  Residue after Thermal
' Degradation  50%o0f mass Degradation Degradation
[°C] [%] [°C]
TGA-3 218.0 388 504 0.107
Synthetic Foam 292.6 298 499.5 0.126

TGA
%,

100- —_—

L Weight Loss -38.736%
90~
80-
70-
60? Weight Loss -31.206%
50~
40-

30
I -10.019%

Wq.smo
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"0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Temp [C]

Figure 4. TGA thermogram of barley waste-contained PU foams (TGA-4)
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Table 9. Thermal Gravimetric Analysis of PU insulation material TGA-4 [9].

Inital Thermal Final
PU Insulation M Thermal Degradation ~ Thermal  Residue after Thermal
' Degradation  50%o0f mass Degradation Degradation
[°C] [%0] [°C]
TGA-4 258.0 389 552 0.107
Synthetic Foam 292.6 298 499.5 0.126
TGA
%a
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Figure 5. TGA thermogram of barley waste-contained PU foams (TGA-5)
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Table 10. Thermal Gravimetric Analysis of PU insulation material TGA-5 [10].

Inital Thermal  Final
PU Insulation M Thermal Degradation Thermal Residue after Thermal
' Degradation  50%o0f mass Degradation Degradation
[°C] [%0] [°C]
TGA-5 258.0 376 542 0.162
Synthetic Foam 292.6 298 499.5 0.126

TGA
%

100 Kontrol Grubu Sentetik Kopiik
90
80
70
60F
50
40
30

20
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"0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Temp [C]

Figure 6. TGA thermogram of commercial PU foams (TGA-6)

Table 11. Thermal Gravimetric Analysis of PU insulation material TGA-5 [11].

Inital Thermal Final
PU Insulation M Thermal Degradation Thermal Residue after Thermal
' Degradation 50% of mass Degradation Degradation
[°C] [%] [°C]
Synthetic Foam 292.6 298 499.5 0.126
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4. CONCLUSION

In the scientific study carried out, five different materials were synthesized in which three different
types of biomass were liquefied and combined into the structure of the polyurethane thermal
insulation material. The composition by mass of each thermal insulation material is different. The
thermograms of the thermal insulation materials are different depending on the amount of biomass
contained and the structure of the biomass [12]. The non-liquefying part of the biomass lowered the
thermal decomposition initiation temperature by burning. On the other hand, the part of the biomass
that was liquefied and added to the structure of the thermal insulation material increased the average
thermal half-life temperature and the temperature at which thermal combustion was completed [13].
Buildings, windows, roof tiles etc. where biomass-containing polyurethane thermal insulation
materials are used, show more resistance to burning events.
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ABSTRACT

Rheumatoid arthritis (RA) is the most common chronic inflammatory joint disease of unknown
etiology, which is thought to be influenced by some factors such as genetics, hormonal, and
infection. It affects 1% of the world population. Although it is seen 2-3 times more in women than
men, its prevalence increases as the age increases. Increased angiogenesis, which plays a role in
chronic inflammation in RA, is one of the disease's characteristics. There is a high amount of
proangiogenic molecules in the joints affected in RA, and vascular endothelial growth factor
(VEGF) is one of them, and it plays an important role in the formation of angiogenesis.

VEGF is a signal protein that causes proliferation, migration, and differentiation of endothelial
cells. In addition to playing a role in physiological events such as embryogenesis and wound
healing, it is involved in the etiology of chronic inflammatory diseases, including RA. Tissue
hypoxia causes VEGF synthesis. VEGF released from tissue increases in order to provide tissue
perfusion against the decreased oxygenation in RA. This allows the new vessel formation and
increases the capillary density.

In many studies in the literature, it has been reported that there is a correlation between the
prognosis of RA, joint swelling, and VEGF levels.

In this study, the role of VEGF, an angiogenetic molecule, in RA patients, was investigated.

Keywords: Rheumatoid arthritis, VEGF, angiogenesis

1.INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory joint disease that is unknown of the exact
cause and thought to be effective due to many different factors and is the most common in the world
population. It is encountered at a rate of 1% in the world. Besides, it is more common among
women, and its prevalence increases with age. RA seriously impairs the quality of life of the person
and limits the social life of the person. The diagnosis of RA is still a condition that can be detected
clinically today. For many patients, when the RA disease reaches the level of clinical diagnosis,
joint damage has progressed, and treatment delay has been observed. Although the rheumatoid
factor is the only parameter defined by the American Rheumatism Association (ARA), it is
discussed in terms of diagnosis. It seems that more precise measurements are needed for the
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diagnosis of RA. Today, it is possible to say that there is evidence to show that RA has a strong
relationship with angiogenesis. Many different angiogenetic substances are thought to play a role in

RA. One of these proangiogenic molecules is vascular endothelial growth factor (VEGF) and plays
an important role in the formation of angiogenesis.

In this study, it was aimed to investigate the role of the angiogenetic molecule VEGF in patients
with RA and, in this context, rheumatoid arthritis (RA), vascular endothelial growth factor (VEGF),
and their relations with each other are given under separate titles. The study has been prepared with
the literature survey technique.

2. ROMATOID ARTHRITIS (RA)

Rheumatoid Arthritis (RA) is an autoimmune condition that can affect many joints that are
especially small sizes, organs, and therefore the body as a whole. It is an inflammatory rheumatism
model that causes symmetrical involvement in the joints in the body (Whole, TRASD). The exact
causes of rheumatoid arthritis are unknown (Calglineri, 2003). RA is a chronic joint disease due to
the destruction of the joints by synovial cell proliferation and inflammation (Akil & Amos, 1995;
Lipsky, 2005). Body injuries may occur due to the limitations of movement in the joints, and their
consequence decreases the quality of life of RA patients (Aydeniz et al. 2005).

RA, which is the most common rheumatism with an average of 1% in the world, is among
inflammatory arthritis (Hellmann & Stone, 2005). It is observed that RA disease has been
encountered in almost all societies throughout history. The onset of the discomfort is most common
in the fourth and fifth decades. RA disease occurs 2.5 times more often in women compared to men.
The incidence rate is 6 times higher in women aged 18-29 compared to women aged 60-65.
However, it is possible to say that as the age progresses, the gender difference decreases
(Rindfleisch et al. 2005).

The higher incidence of RA discomfort in women compared to men indicates that hormones also
play a role in the pathogenesis. It is possible to say that there is much evidence that humoral and
cellular immune systems play an active role in the pathogenesis of rheumatoid arthritis, but the
factors that initiate the disease are not exactly known.

Many vital factors play a role in the pathogenesis of RA. Genetic predisposition increases the
possibility of encountering RA (Hamuryudan, 2007). Family studies on RA show a genetic
predisposition. According to research, it has been observed that, on average, 10% of RA patients
have relatives who suffer from this condition. Besides, monozygotic twins are four times more
likely to have RA than non-twins and dizygotic twin siblings. In spite of this information, it is
possible to say that RA concordance was about 20% in monozygotic twin siblings, and according to
this, genetic factors, as well as environmental factors, affect the etiology of RA (Lipsky, 2000).

It is possible to say that RA is a disease originating from ancient times, with the detection of RA-
related deformities and changes in the bodies of the American people 3000 years ago (Milkuls &
Jerhan, 2002). In the light of today's information, it was determined that the name RA was used
primarily by Archibald Garrod and his son Alfred in 1858 (Mitchell, 2003). While this definition,
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accepted by the American Rheumatism Association, includes inflammatory polyarthritis and

polyarticular osteoarthritis; The definitions made in 1922 included only inflammatory polyarthritis,
and finally, seronegative arthritis was excluded from this definition since 1972 (Ertenli, 2000).

3.VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF)

Vascular Endothelial Growth Factor (VEGF) is a signal protein and occurs through cells that
stimulate vasculogenesis and angiogenesis (Bikfalvi, 2004). It has effects on many cells, primarily
endothelial cells (Yancopoulos et al., 2000). VEGF, which causes migration, proliferation, and
differentiation on the endothelial cell, is very important in terms of angiogenesis and vasculogenesis
released during the developments in the body throughout life. (Shalaby et al., 1995). The cascades
called angiogenesis in the body are well-programmed cascades. Endothelial cells ensure the release
of active angiogenetic factors and also have effects on substances such as plasminogen activators.
As a result of these processes, the basement membranes of the vessels disappear and leave their
place to the newly formed vessels with the advancement of endothelial cells, and inflammatory
substances are fed.

VEGF is highly effective in angiogenesis and plays a major role in the chronicization of
angiogenesis inflammation (Hoeben & Landuyt et al., 2004). Thanks to these processes, VEGF
plays a role in vessel formation, as well as in physiological and physiopathological activities,
including chronic inflammatory diseases such as rheumatoid arthritis in which endothelial cells play
a role (Zachary, 1998).

4. RELATIONSHIP BETWEEN VEGF AND RHEUMATOID ARTHRITIS

When looking at the oxygen pressure levels of RA patients, it is seen that their oxygen levels are
greatly reduced compared to people who are not sick. The reason for this decrease can be said as the
deformity of the tissue integrity due to the presence of RA and the increase in oxygen consumption
of the inflammatory cells in the tissue. In order to maintain the routine nutrition of tissues, VEGF is
released in response within the body and thus new vessels are formed. Examinations on the vessels
showed that the capillary density is higher compared to normal tissue (Canatore & Maruoti, 2006).

According to many studies on RA and VEGF; In RA, which is a chronic joint inflammation
disorder, VEGF levels increase, and there is a relationship between the progression of RA, joint
deformation and VEGF levels (Hoeben, Landuyt et al., 2004).

In a study, it was found that there is a relationship between VEGF level and the degree of joint
damage in RA, and it was showed that this is an important parameter in determining joint damage
and disease progression (Ballara et al., 2001). In another study, it was observed that joint swelling
and VEGF levels decreased in patients with RA after the treatment (Grossin et al., 2001).
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5. CONCLUSION

RA, which is not known its epidemiology exactly, is a chronic inflammatory disorder. RA is a
chronic inflammatory disorder, the exact epidemiology of which is unknown. This disorder can
damage the body system by disrupting the joint and tissue integrity and severely limit the lives of
patients. The disease can progress rapidly, and early diagnosis is crucial.

VEGF is a signal protein that has important effects, especially for endothelial cells. It is produced
by angiogenesis. Oxygen consumption increases as a result of tissue degradation during RA. Due to
tissue perfusion, VEGF is released reflexively from the body; thus, new vessels are formed. VEGF
also plays a role in the progression of RA.

In this context, it is possible to say that there is a significant relationship between RA and VEGF.
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ABSTRACT

In this study, we shall adapt the famous Differential transform method (DTM) to new type
boundary value problem consisting of the two-linked Sturm-Liouville equation

y'(x)+yx) =0 x€[01)u(12]
subject to the boundary conditions at x = 0 given by

y(0) =1, y'(0)=0
and additional transmission conditions at the point of interaction x = 1, given by

lim y(x) = mlim y(x)
x<1 x>1

. / _ . !
lim y*(x) = nlim y'(x)
x<1 x>1

where m,n € R.

This problem is different from the classical boundary-value problems in that it includes additional
transmission conditions at one interior point of discontinuity.

The classical DTM was first introduced by Zhou in 1986 for solving some boundary value problems
arising in the analysis of an electric circuit. The main advantage of DTM is that it can be applied to
a various type of initial and/or boundary value problems for linear or nonlinear differential
equations requiring no perturbation or linearization techniques which can be require massive
numerical computation. With this method, it is possible to obtain highly accurate approximate
solutions or exact solutions of initial or boundary value problems for some type of linear and
nonlinear differential equations, fractional differential equations, differential-algebraic equations,
integro-differential equations and etc.

By adapting the DTM we present a new approach for solving not only classical boundary value
problems, but also a new type transmission problems. It has been demonstrated the efficiency and
reliability of the presented generalization of DTM.

Keywords: Boundary value problems, Differential Transform Method, singular point,
transmission conditions.
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OZET
Bu ¢alismada,
y'(x)+y(x)=0, x€[01)U(1,2],

iki baglantili Sturm-Liouville denkleminden, x = 0 noktasinda verilmis

y(0) =1, y'(0)=0
sinir sartlarindan ve x = 1 noktasinda verilmis

lim y(x) = mlim y(x)
x<1 x>1

lim y*(x) = nlim y'(x)
x<1 x>1

gecis sartlarindan olusan yeni tip sinir-deger problemine iinlii diferensiyel doniisiim yontemini
(DTM) uygulayacagiz (m,n € R).

Bu problem, bir siireksizlik noktasinda gecis sartlar1 igerdigi icin klasik sinir-deger
problemlerinden farklidir.

Klasik diferansiyel doniisim yontemi (DTM), bir elektrik devresinin analizinde ortaya
cikan bazi sinir degeri problemlerini ¢6zmek i¢in ilk olarak 1986 yilinda Zhou tarafindan
tanitildi. DTM'nin temel avantaji, bliyiik sayisal hesaplama gerektirebilecek pertiirbasyon
veya lineerlestirme teknikleri gerektirmeyen dogrusal veya dogrusal olmayan diferansiyel
denklemler i¢in ¢esitli baglangi¢ ve / veya sinir deger problemlerine uygulanabilmesidir.
Bu yontemle, bazi dogrusal ve dogrusal olmayan diferansiyel denklemler, kesirli
diferansiyel denklemler, diferansiyel- cebirsel denklemler, integro-diferansiyel
denklemler vs. i¢in baglangi¢ veya sinir deger problemlerinin son derece hassas yaklasik
¢cOzumlerini veya kesin ¢ozimlerini elde etmek mumkundur.

Bu calismada sadece klasik sinir deger problemlerini degil, hem de gecis problemlerini
¢Ozebilmek i¢in diferansiyel doniisim yontemini genellestirerek yeni bir yaklasim
sunduk. DTM’nin bu sundugumuz genellesmesinin etkinligi ve giivenirligini de
gosterdik.

Anahtar Kelimeler: Smir deger problemleri, Diferansiyel Dontisim Yontemi,
siireksizlik noktasi, gecis sartlari.

INTRODUCTION

Many processes in physics and other branches of natural science are modelled by initial- value
problems for ordinary and partial differential equations, such as Sturm-Liouville equation, Navier-
Stokes equation, Laplace equation, Lane-Emden equation, Burgess equation and etc. It is well-
known that not all these equations have exact analytical solutions or cannot be solved directly in a
closed form. Therefore, it is necessary to develop various approximate methods capable of
providing accurate numerical solutions for initial value problems of these type. The DTM is one of
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the efficient approximation methods, which enables to find approximate solution of various type
differential equations.

The main advantage of DTM is its simplicity and accuracy in calculations of the terms of the series
solution and wide range of applications, since it can be applied directly to various type differential
equations without requiring perturbation or linearization.

The DTM was first proposed by J. K. Zhou [1] to solve various kinds of initial value problems
associated with electrical circuit analysis. O. Sh. Mukhtarov and et al. [3] applied a new technique
for regular and singular Sturm-Liouville problems. In [2], the authors propose a new generalization
of the classical DTM, which can be applied to differential equations of fractional order.

In this work we shall proposed a new generalization of the well-known DTM to investigate not only
classical initial-value problems for ordinary differential equations but also similar problems
including additional transmission conditions at an interior point of interaction.

THE GENERAL FRAMEWORK OF THE PROPOSED METHOD

In this section we have developed a new generalization of the famous differential transform method
(DTM) for the approximate solution not only regular initial and/or boundary value problems but
also similar problems involving interior singularity.

Let —oo < a < b < oo, f:[a,b] = R isan analytic function and Y, (f, x,) is the differential

: £ 0x0)
transform of f at the x, € [a, b], i.e. Y (f, x0) = ——, k=012,

Let « € [0,1] be any real parameter. Denote
D(f,a; k) = aY, (f,a) + (1 — )Y, (f,b) fork =0,1,2,..
Definition 1. The sequence
Do(f) = (D(f,a;0),D(f,; 1), ...)
we shall call the @ —parametrized differential transform (a« — P DT) of the original function f (x).

Let C = (cy, ¢4, €3, ... ) be any real sequence. Denote

[ee]

Zo(C,x) = Z ce(x — (aa + (1 — a)b))*

k=0
if the series is convergent in whole real axis.

Definition 2. The series

2o, %) = " D(E ) (x — (ca+ (1 = b))
k=0

we shall call the @ —parametrized differential inverse transform (a — P DIT) of the original
function f, if the series is convergent in whole real axis.
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Remark 1. In general, we can not conclude that Z, (D, (f), x) = f(x) for all analytic functions.

However we can prove the following theorem.

Teorem 1. In the special cases @ = 0 and a = 1 we have Z, = D; 1, that is, the equalities
Zy(Dy(f),x) = f(x) and Z,(D,(f), x) = f(x) are hold for any analytic function f(x).

Corollary 1. In the special cases @« = 0 and @ = 1 the @ — P DT reduces to the classical DT at the
end-points x = b and x = a respectively. Similarly, in these cases a — P DIT reduces to the
classical differential inverse transform of f.

Remark 2. For practical application instead of a — P DT it is convenient to use the following
special case of « — P DT.

Definition 3. Let n € N be any integer. The series
Dyn(f) = (D(f,;0),D(f,a; 1), ..., D(f,a;n), 0,0, ...)
we shall call n-term a — P DT of the function f(x).
Definition 4. Let n € N be any integer. Define
fan () = Zog(Dan(f), X) = Tizo D(f, a5 k) (x — x5)¥,

where x, := aa + (1 — a)b. This function we shall call n-term a —parametrized approximation of
the original function f(x). We can prove the following properties « — P DT and a« — P DIT.

Teorem 2. If f(x) = const, then the equalities
Za(Da(f)rx) = f(x) and Za(Da,n(f)'x) = f(x), n= 0,1,2,
are hold.

Teorem 3. Let B € R be any real number. Then

a) D (Bf) = BDa(f)
b) Zy(Do(Bf),x) = BZy(Dy(f), x)
) Za(Dan(Bf),x) = BZo(Dan(f),x), n=0,12,..

Teorem 4. The following equalities are true.
) Da(f £9) = Do(f) £ Dy(9)
b) ZoDa(f £ 9),x) = Zy(Do(f), %) + Zo(Da(9), %)

c) Za(Da‘n(f + g),x) = Za(Da,n(f),x) + Za(Da'n(g),x), foralln=0,1,2, ..

Teorem 5. Let g(x) = dg,(nx), n € N. Then
a) D(g,a;k) = (kzn)!D(f, a; k +m)

dm
dx™m

(k+m)!

b) fa,n(x) = Yo o D(f,a;k + m)(x — x,)*, wherex, = aa + (1 — a)b.
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Teorem 6. If f(x) = g(x)h(x) then
D(f, a; k) = Y=ol (g5 A)Yie—m (h; @) + (1 = @)Y,,(g; b)Yiem (h; B)].
USING a —P DT METHOD TO SOLVE TRANSMISSION PROBLEMS

The following transmission problem is used to illustrate how to solve transmission problems for
two-linked differential equations by a« —P DT method.

Consider the two-linked differential equation
y"'()+y(x) =0, x€e[01)u(12] 1)
subject to the initial conditions
y(0)=1, y'(0)=0 )
and additional transmission conditions at the point of interaction x = 1, given by

limyx-1 y(x) = limyo1 y(x), limxs1 y'(x) = 2 limxs1 y'(x) (3)
x<1 x>1 x<1 x>1

Taking the a —P DT of the differential equation (1) on the left interval [0,1), we obtain

. _ _ Dbiyak)
Di(y,a;ke +2) = (k+1)(k+2)’ (4)

Using the boundary conditions (2) becomes
Yian(0) = Xi=o Di(y, as k) (2a — 2)F =1 (5)

Denoting D;(y, ; 0) = A and D;(y, a; 1) = B and then substituting in the recursive relation (4), we
get

—-A
Dl()’;a; 2) :?

Now proceeding the iteration using (4) we can calculate the other terms of the @ —parametrized
sequence D;(y, a;n) as

B

-B A —-A
Dl(ylar3)=?) Dl(}’;a;‘l‘):ZJ Dl(yra15)=;1 Dl(y:a;6)=F;

Hence, the left « —parametrized series solution y,(x, «) is evaluated up to N = 6:

6
@) = ) Dy, @ k) (x - xg)*

k=0 | .

=A+(x—-2(1-a))B—-(x—2(1 —a))ZE— (x—2(1 —a))3g

A
+@-200-a)t o
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A

— — a5 B — — )6
+(x = 2(1 - @)’ = — (x — 2(1 — @))° (6)
where x, = 2(1 —a) and D;(y,a;0) = A, D;(y,a;1) = B.
The numbers A and B are evaluated from the initial conditions (2) as follows:

3600(24—-12(2a—2)%+(2a-2)%) _ 720(120(2a-2)—20(2a-2)3+(2a-2)"°)
86400+120(2a—2)6—-30(2a—2)8+(2a-2)10 ' 86400+120(2a—2)6-30(2a—2)8+(2a—2)10"

Now we will consider the problem (1)-(3) on the right interval (1,2]. Being in a similar way we
obtain

. _ Dy (y,a;k)
Dr()’; a'k + 2) - (k+1)(k+2). (7)
yr,a,N(x) = ZIILO Dr(yr a; k) x—(2- a))k (8)

Denoting D,.(y, a; 0) = M and D,.(y, a; 1) = N and then substituting in the recursive relation (7),
we have

-M
Dr(y' a, 2) = ?

Now proceeding the iteration using (7) we can calculate the other terms of the @ —parametrized
sequence D,.(y, a; n) as

-N
31’

Dr(yf a;3) =

Dr(y!a; 4) = 4—1\/!1’ Dr(y,a,' 5) = 5_1\?1 Dr(y:a; 6) = _6_1:/1’

Hence the a —parametrized series solution y,.(x, a) is evaluated upto N = 6:

%5 @) = ) D0, K) (x = x0)*
k=0

M N

=M+(x—(2—a))N—(x—(Z—a))z?—(x—(Z—a)Pg
M
+(x—(2—a))4ﬁ

2= (x—(2 =)L
+ax -2 - @) = (- (2 - ))° 9)
where x, = (2 —a) and D, (y,a;0) =M, D,.(y,a;1) = N.
By using the transmission conditions (3), we obtain

B 3600(13 + 20a — 6a? — 4a3 + a*)
"~ 86491 — 490 + 1005a2 — 840a3 — 90a* + 70825 — 510a® + 120a7 + 15a8 — 10a° + a1°

B 720(—101 + 65a + 50a? — 10a® — 5a* + a®)
"~ 86491 — 490 + 1005a2 — 840a3 — 90a* + 708a5 — 510a® + 120a’ + 15a8 — 10a® + al®
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CONCLUSION

In this work, we introduced a new generalization of the well-known differential transform method
to solve not only classical initial-value problems for ordinary differential equations, but also
similar problems including additional transfer conditions at the interior point of interaction.

To demonstrate the applicability of the proposed technique, the « —P DT method was succesfully
applied to initial-value problems of a new type including additional transmission conditions at the
interior point of interaction.
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ABSTRACT

A new quartic trigonometric tension B-splines least square method is set up for solving the
advection-diffusion equation. First, time integration of advection-diffusion equation is carried
out using the Crank-Nicolson technique. Then time integrated advection-diffusion equation is
converted to the integral equation of least squares forms which becomes minimization
problem. The unknown of the advection-diffusion equation in the integral equation is replaced
by trial function based on combination of weighted quartic trigonometric tension B-splines.
Time parameter in the trial function is minimized by taking partial derivatives which gives the
system of equations. System of algebraic equation of the advection-diffusion equation is
solved for the unknown parameters. These time parameters are used in trial function to find the
approximate solution. Test problems are implemented to see prosperity of the presented
algorithm. Effect of the quartic trigonometric tension B-splines in the least squares solution is
searched by comparing error found with those of very recent methods.

Keywords: Finite element method, least squares method, quartic trigonometric tension B-
splines, advection diffusion equation.

1. INTRODUCTION

Advection-diffusion (AD) equation was proposed to study transfer of mass, heat, energy and
vorticity in engineering science, for example dispersion of dissolved salts in groundwater,
spread of pollutants in rivers and streams, water transfer, dispersion of tracers, flow fast
through porous media and the distributions of geochemical in the water column. The
difficulties exit getting solutions of the AD equation. Because the AD equation include the
first order and second order derivatives in space known as advection and diffusion terms.
Values of advection and diffusion coefficients cause the AD equation to be parabolic for
advection-dominated solution and be hyperbolic for diffusion-dominated solution. Modeling of
variations of the advection and diffusion behaviors result in complexities of solutions of AD
equation. Numerical studies are necessary for AD equation for revealing some physical and
chemical behaviors. Efficient numerical techniques have been given for managing complex
solution of the AD equation. Splines are widely used with finite element method for having
both low cost and easy algorithm and the B-spline related collocation [12,11,20,14,13],
Galerkin [3] and differential quadrature methods [15,16] have been designed for solving AD
equation.
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The LSM is also used for solving differential equations efficiently. So AD equation is also
handled by using the least squares approach. Previously least squares method (LSM) in time
and space is set up for integrating the AD equation in the papers [7,6]. Linear B-splines and

quadratic B-splines are used to form the trial function for the approximation of the unknown in
the LSM for AD equation.

Aim of this paper is to give a variant of LSM accompanied QTT B-splines to get the numerical
solution of the AD equation with various boundary values. To solve the AD equation
numerically, numerical scheme is designed with the LSM approximating spatial part of the the
equation and is employed the Crank-Nicolson method to approximate time part of the
equation. So that fully integrated algebraic equation is solved with a variant of Thomas
algorithm. Consider the AD Equation:

u,+au,—uu, =0 1)

with the initial condition (IC) and boundary conditions (BCs):

u(x,0)=f(x),t>0 (2)
u(a,t)=y, u,t)=y,, u/(at)=0,xe[ab] 3
where « is the velocity and u is the diffusion coefficient [1].

2. QTT B-SPLINE LEAST SQUARES METHOD (LSM)

Consider a partition of problem domain [a,b]at equally distributed knots and
h=x, —x,i=0,...,N-1. QTT B-spline are defined at knots including 8 additional ghost knots

X 4 <X <X, <X,andXy, <Xy, <Xy.s <Xy,, t0be a basis over the interval [a,b]which has the

form [19]:

z? ((Bifz)2 +20,,-2
27° ’

_ 7*(3h* +6h@, , +2(9 , ,)°) +2M (2°(9,)* —2) — (69, + 29, —4) [X X ]
22_2 1 i—10 N |

[Xi—Z’ Xi—l]’

72 (130 +10NG,, +2(,)°) + 2M (L1r*h* +10e°hi3(i — 2) + 4M 7*($,)° —BM +6¢3,, —4) (4)
T(0=R 2 - Dol
(280 1140, +2(6,,)") +2M (7 (6.) ~ D)+ (20, +60,., ~4) ]
21_2 4 i+l N2 |
7’ (. )’ + 20,52
3 212 &l y [Xi+2’xi+3]’
0, otherwise.

where R=1/(2h*(1-M)), @, =cos(z(X,, = X)), Pr.m = (X, —X), M =cos(zh) and = <+/z/h.

The suggested B-spline function is piecewise bell-shaped function and values of the function at the
inner knots are presented in Table 1 using:

a, = R(h*z% +2cos(rh) -2) / 277,
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a, = R(h*c* —2cos(zh)(h’c® +1) +2) 272,
a, =—-R(hz —sin(zh)) /7,
a, = R(hr —3sin(zh) + 2cos(zh)hr) / 7,
o, = R(1—-cos(zh)),
a, = Rrsin(zh),
a, =—-3Rzsin(zh).

Table 1: T, (x) and its derivatives

Ti—2  Li—1 T Tip1 L2 Lit3
Ti 0 a5 9 9 (e 5] 0
i : .
I; 0 Y3 vy — kg — k3 0
Tz-” 0 85 — Oy — kg 'y 0
" : :
T; 0 g oy — Q7 — g 0

A typical element [x, X,..,] is covered by five QTT B-splines since each QTT B-splines covers five
successive elements. In each element, using the following transformation

X=X, +8AX, 0<&<L

To be able to represent solutions over the subelement [x,, X, .,] which is transformed into interval
[0,1], branch of QTT B-splines defined on interval [0,1] have expression as:

To2(€) =0(z*n(1-&)* +2c0s(rh(1- &) -2),

T (&) =0(—(%(23h* +14h*(=3— &) + 2h(3+ &)?) + 2M (e*h(1- £)* - 2))
—(2cos(zh(=¢&)) +6cos(zh(1—&)) —4)),

T (&) =0(z*(13h* +10h* (=2 — &) + 2h(2+ £)*) + M (272 (11h? +10h* (-2 - &)))
+4AM 7?h(2+ £)* —8M +6¢0s(zh(—£)) + 6cos(rh(1—-&)) - 4),

Ta(§) = 0(=(z* (30" +6h* (-1~ &) + 2h(1+ £)*) + 2M (z°h* (=&)* - 2))
—(6cos(—7h&) + 2cos(zh(1- &)) — 4)),

T (&) =0(z*h%E + 2c0s(rh&) - 2)
where 6 =R/ (27%),R =1/ (2h*(L—M)),M = cos(zh),z =z /h.

The approximation solution U (&,t) to analytic solution u(&,t) over the element [0,1] is defined
by:
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m+2
Us(é,t)= Z O-jTj (&), )

j=m-2

where T;(&) act as trial functions for the typical element, o, in Eq. (5) are time parameters which

will be computed to get solution over the typical elements [x,, X, .,]. Approximate solutions and its
first, second and third derivatives at the knots can be expressed in terms of time parameters as:

U, =a0,,+0,0,,+0,0,+0,,,
U, = =00, ,+ 0,0, | — 0,0, —030,.1,
Ur; = Q0 — 050 ) — 050, + 0,
U =0, ,+a,0, ,— 0,0, —00, ., (6)
Discretization of the ADE in time using the Crank-Nicolson method yields:

2UM™-U"+ UM +UN)-0U +UL) =0 (7

At At
where f=a—, O0=u——-r
P AX a AX?

Applying LSM to Eq. (1) leads to the integral equation:
j[z(un+1 UM+ AU +UD)-0ULE +UL)FPdE =0. (8)

Substitution of the approximation and its derivatives in Eq. (8) leads to

m+2

ZI [2(Q,(&)o]™ -Q,(&)a)) + BQ;(&)a]™ +Q;(£)0)) - 0(Q] (§)o} ™ +Q[ (§)a)) P dE =0. (9)

Taking partial derivatives of the Eq. (9) with respect to time variable &', when j=i, gives:

””Zj[ Q9o -Q,(&)o)+ BQ;(&)o]™ +Q|(§)a}) - 0(Q; (o™ + Q[ (£)o))) (10)

(2Q (&) +BQ, (&) -6Q (E)ldE =0,

m-2

After arranging the integrand and then integration of this integrand, we obtain a system of
equations:

[4A° +2B((B°)" +B*)—20((C*)" +C*)+ B°D° — BO((E®)" +E*)+6°F°](c*)"™"
=[4A° +2B((B°)" —B*)-20((C*)" —C*)—B°D* + BO((E®)" +E*+)-6°F°](c°)" (11)

where o° = (o

m-21

0,10, 0 On,,) are subelement parameters and element matrices have an
integral representation:
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1 1 1
A® :jQindg, B® :jQindg, ce :jQindg,
0 0 0
1 1 1
- [QQid¢é E°=[QQjds, F°=[QQds
0 0 0

m? m+1

where i, j=m-2,m-1,m,m+1 m+ 2 for the element [ ] Assembling all contributions from

all elements yields the global system of equations:
[4A+2B(B" +B)-20(C" +C)+ p°D- BO(E" +E)+6°Flo"
=[4A+2B(B" —B)-26(C" -C)- *D+ BO(E" +E)-0°F]o" (12)

. T
where a vector of all nodal parameters is o = (afz,afl, Oy Oy ,O',T‘H) , and A B,B",C,

D,E,E",CT and F are derived from the element matrices A°,B®,(B%)",C®,(C*)",D®, E® (E®)’
and F°, respectively.

The set of equations consist of (N +1) equations with (N +4) unknown parameters. Using the BCs
(3) in system (12) leads to an (N +1)x (N +1) matrix system. After eliminating parameters

n+1 n+l n+l

o', o, and oy, matrix system at every time step is solved with Matlab packet program.

To start evolution of the vector of parameters 6", initial parameters ¢° must be determined by
using the following IC and BCs:

u(@,0) = o, + a0 + a,o0 ™ + a0 =0,
u(a,0)=a,0% +a,0" —a,00" — a0 =0,
u(x,0) = a0 + a0 + a0t +aoly =0,i=1...,N =1,

u(b,0) = o7, + 00 + a0t +aont: =0,
This gives a matrix equation and its solution is also obtained with Matlab packet program.
3. TEST PROBLEMS
Results of computational error is expressed using L, error norm:
L, =[u-U|, =maxu,-U,| (13)

Problem 1: In the first example, the pure advection problem, (x=0) in the AD equation which has
analytical solution in the form
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u(x,t) =10 exp(—w) (14)
2p

is dealt with. This is the propogation of the Gausssian initial pulse with constant height, advanced to
the right along the x-axis. IC is set up with the selection of t =0 in analytical solution (14). BCs are
U (0,t)=U,(0,t)=U(9000,t) =0. The parameters p =264 m, «=0.5 m/s and X, =2000 m are
used for all run of program on the interval [0,9000]. The movement of IC, which keeps its height of
10 up to time t =9600 is shown by drawing solutions at some times in Figure 1. L_ error norms

are presented in Table 2 together with those of the cubic Galerkin method, extended cubic B-spline
collocation method, space-time least squares method. Numerical solutions at various t and L, error

norm are depicted in Figure 1 (a)-(b), respectively for h = At =10.

Table 2: Error norms for the Problem 1 at t =9600

h = At LSM 4] [13] [7]
50 1.89 x 107! 1.90 x 107! 1.98 x 107! 3.73 x 1071
5 1.87 x 1072 1.88 x 1073 — —
2 3.00 x 107* 3.00 x 107* — —
1 7.50 x 107 7.50 x 107 7.50 x 107° —
ol ll."hll ;:",!: |" I'| —— o 7_ i
of ATREATE — ||
. AER = . : Il
[ =S ; il
Sj, I| .;.ll ;.'I ||:'||-','.'I‘ -I ot |H‘
R Anian st
T |II | Il: I'|I :.\II II|:. III'I .‘I | I" 2r |“| H |f\
i i bilbihy 1 | | |‘|I|"‘x 7

X X

(a) (b)

Figure 1: Computational results of problem 1 for h=At =10 (a) Numerical solutions (b) L_ error
norm.

Problem 2: The diffusion dominant representative solution of AD equation is:

_(x—xo—at)z)

Hix )= L(4t+1)

1
Jat+1 X (15)

modeling fade out of an initial bell shaped concentration. IC is u(x,0) =exp(—(x—x,)*/ u) for

x> 0. This solution represents a wave of magnitude 1/~/4t+1, initially centered on position x, =1
propagating towards the right across the interval [0,9] over the up to the time t with a steady
velocity «. During simulation process, the velocity and the diffusion coefficient are chosen as
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a=0.8 m/s and x£=0.005 m?/s respectively. The suggested algorithm is run up to the
terminating time t =5 s with BCs U (0,t) =U,(0,t) =U(9,t) =0 for various time. Numerical results

are documented in Table 3. Numerical solutions at various t and L, error norm at t=>5 are
depicted in Figure 2 (a)-(b), respectively for h = At =0.005.

Table 3: Error norms for the Problem 2 at t =5

h=At LSM ] (5]
0.1 5.36 x 1072 5.36 x 1072 6.96 x 1073
0.05 1.40 x 1072 1.41 x 1072 1.25 x 107!
0.02 217 x 1073 2.17 x 1073 —
0.01 5.38 x 10~ 5.38 x 107* —
0.005 1.34 x 107* 1.34 x 107* —
0.002 2.14 x 107° 2.15 x 107 —
0.001 5.36 x 107° 5.37 x 1076 —

06 rapf

. Y
———-t1
05 H ] 12r || ||
t=2
———-t25
! =3 r ‘
041 I': 1=35
‘ e —— |
= I R Y] L oar
203 Nl -5 g
=1 I 0 it
A I 06l
I I
02 |
| ||I i oar
i f ll".I
L b \I|
0.1 I| J[ Pf el /| \
i | \
/ \
I iy ‘ |
ARV | 0 JAREAN
0 1 2 3 4 5 [ 7 8 a 0 1 2 3 4 5 8 7 8 9
x x

Figure 2: Computational results of problem 2 for h = At =0.005 (a) Numerical solutions

(b) L, error norm

Problem 3: The analytical solution for AD equation is:

X+ at

\/—)+ ~ exp(X \/t—,u)

where flow of velocity and diffusion coefficient are considered as & =0.01 m/s and x =0.002

u(x,t)= —erfc( )erfc( (16)

m? /s. Problem domain [0,200] is divided into uniformly sized 200 element. IC is u(x,0)=0 for

x>0 and BCs are U(a,t)=1 and U, (a,t) =U(b,t) =0 for t >0. In Table 4, solutions at some x
in the interval are given to compare results of some previous methods together with analytical
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solutions. The parameters are chosen as h=1t=300,At=60 for «=0.01 and x=0.002.
Numerical solutions and L_ error norm at t =3000,6000 are depicted in Figure 3 (a)-(c). Steep
wave front is modelled smoothly seen in Figure 3.

Table 4: Comparison between the exact solution and numerical solutions for the Problem 3 at
t =3000

x  LSM Bl 9] [7] Method I [7] Method 1T [10] Method I [10] Method I Exact
0 1000  1.000  1.000  L.000 1.000 1.000 1.000 1.000
18 1000  1.000  1.000  1.000 1.000 1.000 1.000 1.000
19 0999 0999  1.000  1.000 1.000 0.999 0.999 0.999
20 0998 0998 0999  0.999 1.000 0.999 0.998 0.998
21 0996 0996 0996  0.997 0.999 0.999 0.996 0.995
22 0990 0990 0991  0.993 0.996 0.998 0.991 0.990
23 0979 0978 0981 0985 0.989 0.994 0.980 0.978
24 0058 0957 0961 0970 0.974 0.987 0.960 0.958
25 0922 0922 0927 0943 0.946 0.972 0.926 0.926
26 0866 0870 0874  0.902 0.900 0.945 0.874 0.876
27 0790 0799 0800  0.842 0.832 0.902 0.800 0.807
28 0692 0708 0706  0.763 0.743 0.838 0.705 0.718
20 0582 0602 0596  0.666 0.638 0.755 0.595 0.614
30 0465 0488 0479 0.556 0.524 0.653 0.479 0.500
31 0353 0375 0366  0.442 0.411 0.541 0.366 0.386
32 0253 0272 0265  0.332 0.306 0.427 0.264 0.282
33 0172 0185 0181 0235 0.218 0.320 0.181 0.193
34 0111 0118 0118  0.156 0.147 0.227 0.117 0.124
35 0068 0070 0072  0.096 0.095 0.152 0.072 0.074
3 0039 0038 0042 0055 0.058 0.096 0.041 0.042
37 0021 0020 0023  0.030 0.034 0.057 0.023 0.022
38 0011 0009 0012 0015 0.019 0.032 0.012 0.010
30 0005 0004 0006  0.007 0.010 0.017 0.006 0.005
40 0002 0002 0003  0.003 0.005 0.008 0.002 0.002
41 0001 0001 0001  0.001 0.003 0.004 0.001 0.001
42 0000 0000 0001  0.000 0.001 0.001 0.000 0.000
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Figure 3: Computational results of problem 3 for h=1 and At =60 (a) Numerical solutions (b) L,
at t=3000 (c) L, at t=6000.

4. CONCLUSION

A variant of LSM based on QTT B-splines is set up for getting numerical solution of the AD
equation. LSM to AD equation turns into the Galerkin method with weighting function coming out
the application of the LSM. Utility of QTT B-splines in Least square aproach is explored. Graphical
results of three test problem show fairly smooth solutions of the AD equation even if sharp steep
behaviour of solutions is obtained smootly seen in Figure 3 (a). Results of both pure advection
problem and diffusion dominated problem are found to be almost same with those of the cubic
Galerkin method [4]. A hybrid of the Crank-Nicolson and least squares tecniques is suggested for
integrating AD equation into a system of algebraic equations on getting solutions of AD equation.
In latter studies, the scheme will be applied to other partial differential equations to have more
detailed discussion about the achievement of the QTT B-splines for numerical methos.
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OZET

Bu arastirma ile bitki biiytimesi i¢in etkili bir yapay 1sik kullanma yontemi incelenmistir. Kiiresel
niifus artis1 ve devam eden iklim krizi gibi problemler, istikrarli gida tedariki i¢in verimli
yontemlere olan ihtiyact artirmaktadir. Bu ¢alismada 400W MH degerlerine sahip gelisim donemi
lambalarin, 1m, 1.5 m ve 2.5 m’lik farkli mesafeler i¢in arpa (H. vulgare L.) ve bugday (T. aestivum
L.) lizerindeki etkileri incelenmistir. Yetistirme, giin 15181 olmaksizin tek 1s1k kaynagi olarak 400W
MH degerine sahip 151kla aydinlatilan biiylitme odalarinda ger¢eklesmistir. Giinliik 13-14 saat 1518a
maruz kalan bitkiler 15 giiniin sonunda hasat edilmistir. Yapilan 6n ¢aligmalarda farkli mesafelerde
400W MH lambasinin bugday ve arpada hasat sonrasi agirlik ve elektrolit sizint1 miktar1 tespit
edilmigtir. Elde edilen veriler incelendiginde bugday ve arpa varyetelerinin 400W MH degerine
sahip gelisim donemi lambasi ile farkli mesafelere gore tolerans durumlarmin karsilastiriimasi
yapilmistir.

Anahtar Kelimeler: Gelisim Doénemi Lambasi, Metal Halojen Lamba, T. aestivum L., H. vulgare
L.

ABSTRACT

With this research, an effective method of using artificial light for plant growth has been
investigated. Problems such as global population growth and the ongoing climate crisis increase the
need for efficient methods for stable food supply. In this study, the effects of grow lamps with
400W MH values on barley (H. vulgare L.) and wheat (T. aestivum L.) for different distances of
Im, 1.5 m and 2.5 m were examined. Growing took place without daylight, within light
magnification rooms with a value of 400W MH as the only light source. Plants exposed to light for
13-14 hours daily were harvested after 15 days. During preliminary work, a number of weights and
electrolyte leaks of the 400W MH lamp after harvest were determined at different distances. While
examining the obtained data, a comparison between 400W MH growth period lamp of wheat and
barley varieties and tolerance conditions according to different distances was made.
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1.GIRiS
Isik, aydinlatmanin en énemli ve en temel unsurudur. Eski ¢aglardan beri biitiin canlilar i¢in ¢ok
onemli gereksinimlerden biri olmustur. En biiyiik enerji kaynagi giinesin battig1 veya dogmadan
onceki zamanlarda, kisacasi giines 1sinlarinin yeterli olmadig alanlarda da aydinlatma yapabilmek
icin cesitli yapay 1s1k kaynagi arastirmalari s6z konusu olmustur. Aydinlatmanin siirekliligini
saglamak amaciyla insanlar yapay aydinlatma kaynaklar1 bulmaya yonelmis ve yeni teknolojik
gelismeler sayesinde ¢esitli trlinler ortaya cikarmiglardir. Isigin her canli {izerinde bir etki
olusturdugu yadsinamaz bir gercektir. Bitkiler farkli ¢evresel parametrelerin yaninda biiylk Olcude
1518a ihtiya¢ duymaktadirlar. Isik, bitkilerin fizyolojik gelismelerinin yani sira biyolojik olarak
ciceklenme ve ¢igek organlarinin olusmasina ve morfolojik olarak da organlarin sekline etki
etmektedir. Kisacasi bitkilerim biiyiime, gelisme ve ¢esitli metabolik olaylarina 1s1k etki etmektedir.
Isik miktarin az olmasi gibi fazla olmasi da bitki lizerinde bazi olumsuz etkiler yaratmaktadir [1].
Isik; ¢imlenme siirecinden itibaren, bitkinin tiim gelisim asamalarinda 6nemli ve farkli diizeylerde
etkili olmustur[2].

Bitki gelisimi i¢in sadece 1s1k yeterli olmamakla beraber 151831 kalitesi de olduk¢a Onemlidir.
Bitkiler verimli bir gelisim gostermek icin belirli dalga boylarinda 1s18a ihtiya¢ duyarlar. Isik
siddetinin belli bir noktaya kadar artmasi fotosentez hizini artirirken belli bir degerden sonra bu
artigin diisiise gegirdigi goriilmiistiir. Yani 1518 az olmasi gibi ¢ok fazla olmasi da bitkiye zarar
verebilmektedir [3].

Son yillarda kullanimi artan LED lambalar ile birlikte yiliksek basingli sodyum buharli desarj
lambalar1, akkor telli lambalar, floresan lambalar ve metal halojen lambalar bitki tretimde oldukca
fazla kullanilan 1s1k kaynaklaridir [4,5,6]. Bitki yetistiriciliginde yapay 1sik kaynaklart hem giines
151811 desteklemek amaciyla hem de giines 15181 olmayan yerlerde alternatif bir ¢6zim olarak
kullanilmaktadir. Bu aragtirma ile bitki biiyimesi igin etkili bir yapay 1sik kullanma yontemi
incelenmistir. Kiiresel niifus artig1 ve devam eden iklim krizi gibi problemler, istikrarlt gida tedariki
icin verimli yontemlere olan ihtiyact artirmaktadir.

Bu calismada 400W MH degerlerine sahip gelisim donemi lambalarin, 1m, 1.5 m ve 2.5 m’lik farkl
mesafeler icin arpa (H. vulgare L.) ve bugday (T. aestivum L.) iizerindeki etkileri incelenmistir.

2.MATERYAL VE METOT

Bu calismada tercih edilen General 400W Metal Halide lamba, 40.000 liimen ¢ikis degerine sahip
ve tek spektrumlu bir lambadir. General 400W MH lamba, verimli bir gelisim igin bitkinin ihtiyag
duyacagi kaliteli 15181 {iretir. Metal halide lambalar civa buharli lambalarla benzer 6zellikler
gostermektedir. Desarj tiipiiniin icerisine civayla beraber talyum, indiyum, sodyum ve lityum gibi
metal halojen katkilar1 bulunur. Bu gazlar desarj tiipiinde kendi spektrumunu yayarlar. Bu katki
maddeleriyle beraber civa buharinin spektrumunda bulunmayan bdlgelerde de 1s1ma saglanir. Renk
sicakliklar1 4000-6000 ‘K arasindadir. Desarj tiipleri saf kuartz cam ve polikristalize aliimina (PCA)
seramik maddelerden olusur. Enerji kesintisi durumunda tekrar ateslemenin yapilabilmesi i¢in 10 -
20 dakika arasinda bir siirenin gegmesi ve lambanin sogumasi gerekir. Ortalama dmiirleri 15.000 ile
20.000 saat arasinda degismektedir [7].
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Yapilan ¢alismada, 1m, 1.5 m ve 2.5 m’lik mesafelerde 400W MH lambasi, 1 bugday ve 1 arpa
varyetesi kullanilmistir. Calisma i¢in yetistirme saksilarina 750 g hayvan giibresi ile karistirilan
tarla topragi hazirlanmig, bugday ve arpa varyetesinden 5 g, ii¢c tekerriir olacak sekilde ekim
yapilmistir. Cimlenme sonrasi1 bugday ve arpalar yaklasik 13-14 saat 400W MH lambalar1 altinda
farkli mesafelerde 1518a maruz birakilmis olup tarla kapasitesine uygun olarak sulanmistir. Ortalama
15 giiniin sonunda hasati yapilan arpa ve bugdaylarda agirlik ve elektrolit sizinti miktar
belirlenmistir. Oncelikle her saksida yetisen bugday ve arpalar tartilarak agirliklari tespit edilmistir.
Sonrasinda, 10 cam tiip saf sudan gecirildikten sonra 0.1 g taze bitki yapragi cam tiiplere
konulmustur. Bu tiiplerin i¢cine 4 mL saf su eklenerek bitki 6rnekleri 4 °C’de 24 saat boyunca
bekletilmistir. Bir giiniin sonunda tiiplerdeki saf suya gecen iyon miktari, elektriksel

kondiiktivimetre ile olglilmistiir [8,9].
3.SONUCLAR

Yapilan ¢aligmada, farkli mesafelerde 400W MH lambalarinin altinda yetistirilen bugday ve arpada
hasat sonras1 agirlik ve elektrolit sizint1 miktar: tespit edilmistir. Mesafeye bagl olarak arpalarda
ciddi bir degisiklik goriilmezken, bugdaylarda agirligin 2,5 m lik mesafede daha fazla oldugu tespit
edilmistir (Sekil 1,2). Elde edilen elektrolit sizint1 verileri incelendiginde mesafenin artmasina bagh
olarak elektrolit sizint1 miktarinin arpa ve bugdaylarda azaldig: tespit edilmistir (Sekil 1,2). Isik
siddeti ile birlikte lambalarin mesafesi yaklastikca ortam sicakliginin derecesi de artmaktadir. Bu
sicaklik artigindan bitkilerin olumsuz etkilenebilecegi agiktir.
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Sekil 1. Farkli mesafelerde 400W MH lambasinin altinda yetistirilen arpalarda agirlik ve elektrolit

s1zint1 konsantrasyonu.
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Sekil 2. Farkli mesafelerde 400W MH lambasinin altinda yetistirilen bugdaylarda agirlik ve
elektrolit s1zint1 konsantrasyonu.

Yapilan literatiir taramasi neticesinde konu ile ilgili sinirli sayida ¢aligmanin oldugu goriilmiistiir.
Bu ¢alismada elde edilen veriler, diger ¢alismalar ile karsilagtiritlmistir [10] arastirmalarinda akkor
telli lamba ve sodyum buharli lamba kullanarak altinbasak fidesinin verim, salkim uzunlugu, sap
uzunlugu, gévde cap1 ve cicekli siirgiin yas agirligi degerleri tizerinde en iyi sonucu aldiklarin
belirtmislerdir [11], farkli mevsimlerde (sonbahar ve ilkbahar) sera ortaminda yetistirilen patlican
fidelerinin fide kalitesi ve biiylimesini, ti¢ farkli 151k kaynagi (yliksek basingli sodyum buharh
lamba, akkor lamba ve 151k yayan diyot lambas1) ve bu 1s1k kaynaklarinin iki farkli rengini (kirmizi

ve mavi) kullanarak incelemislerdir.

Bu aragtirmalari ile, yapay 1s1k kaynagi kullaniminin patlican fidelerinde gévde capi, yapraklanma
sayisi, oransal yaprak agirligi ve oransal govde agirligi gibi veriler iizerine olumlu etkisinin
oldugunu tespit etmislerdir. Bu calismada elde edilen veriler, daha once yapilan c¢aligmalar ile
paralel oldugu goriilmektedir.

Yapay 151k kaynaklarinin bitki biiylimesi ve gelisimi iizerindeki etkileri aragtirilmasi gereken dnemli
konulardandir. Ozellikle giiniimiizde gelisen teknoloji ile birlikte yapay 1s1k kaynaklarinda meydana
gelen yenilikler, yapilacak caligmalarin O6nemini daha da artirmistir. Bitki yetistiriciliginde
kullanilan yapay aydinlatma yontemleri ile bitkiler i¢in uygun nitelikte bir aydinlatma
saglanmalidir. Tarimsal liretimde 6zellikle seracilikta verimliligi artirmak icin 151k kalitesi ve siddeti
ile diger ¢evresel faktorlerin etkilesimi arastirilmalidir. Sonug olarak, yapilan bu calisma ileride
yapilacak ¢alismalara yon vermesi bakimindan oldukca dnemlidir.
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OZET

Bu arastirmanin amaci Park ve rekreasyon alani kullanicilarinin profillerinin incelenmesidir. Bu
amacla veri toplamak icin bir¢ok farkli rekreasyonel etkinlige olanak saglayan Altinpark rekreasyon
alan1 secilmistir. Arastirmaya 2018 yilinda 18-59 yas araliginda 302 birey goniillii olarak
katilmistir. Veri toplama araci olarak Stanis Schneider, Chavez ve Shinew (2009) tarafindan
gelistirilen ve Tirkce gegerlik ve giivenirligi Giimiis, Alay ve Karakili¢ (2015) tarafindan yapilan
Fiziksel Aktivite Mekam Degerlendirme Olgegi kullanilmistir. Ayrica, katilimeilarin viicut kitle
indeksi, katilim sikligi, ulasim tercihi, oncelikli gelis sebepleri gibi bircok demografik soruyu iceren
demografik bilgi formu kullanilmistir. Elde edilen veriler betimsel istatistikler, Normallik testleri, t-
testi ve . ANOVA Analizi testleri ile degerlendirilmistir. Aragtirma bulgularina gore park ve
rekreasyon alanlarina fiziksel aktivite amach gelen bireylerin %55’i ulasimi yiiriiyerek
gerceklestirirken, alanda en ¢ok tercih edilen etkinlik %482lik oranla yiiriiylis aktivitesine aittir.
Katilimcilarin %431 alanda 61-120 dk. sire gegirmektedir. Fiziksel aktivite mekani seciminde
engelleyici unsurlar alt boyutunda kadinlarin erkeklere oranla daha fazla engelle karsilastigi
soylenebilir. Katilimcilarin park ve rekreasyon alanlarinda fiziksel aktiviteye katilim sikliklar
mekan secimini etkilerken viicut kitle indekslerinin mekan se¢imlerinde etkili olmadig1 sdylenebilir.

Anahtar Kelimeler: Fiziksel aktivite, Rekreasyon alani, Bos zaman, Vicut kitle indeksi

ABSTRACT

This study focused on examining profiles of park and recreation users. Therefore; Altinpark
recreation place that offers many different recreational activities was chosen in order to collect data.
302 individuals aged 18 and 59 years participated in the study voluntarily in 2018. As data
collection tool; Physical Activity Venue Evaluation Scale (PAVES) which was designed by Stanis,
Schneider, Chavez and Shinew (2009) and Turkish validity and reliability tests of which were
performed by Giimiis, Alay and Karakili¢ (2015) was used. Besides, a demographic information
form that included many questions like participants’ body mass index, participation frequency,
transportation preference, main participation reasons was used, too. The findings were assessed
using descriptive statistics, Normality tests, t-test and ANOVA. According to study findings; 55%
of those who came to parks and recreation places for physical activity reasons preferred walking as
a transportation mode while the most preferred activity in these places was walking (48%). 43% of
the participants spent 61-120 minutes in these places. In the subdimension of Choice of Physical
Activity Space; it may be argued that women had more barriers than men. It may be suggested that
participants’ frequency of joining physical activities in parks and recreation areas affected choosing
places whereas body mass index did not have an effect upon affect choosing places.

Keywords: Physical activity, Recreation area, Leisure, Body mass index.
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1.GIRIS

Rekreasyon, profesyonel is disi, insanin kendisinin karar verip sectigi ve katildig1 faaliyetlerle
yasaminin zenginlesmesi, mutlu olmasi ve bu yonlerde ilerlemesini saglamaktadir. Bu yonleriyle
rekreasyon etkinlikleriyle gergeklestirmek istenen amaclara, giderek daha ¢cok dnem verilmektedir
(Karakuguk, 2008). Farkli gruplardaki insanlarin bos zaman etkinlikleriyle gidermek geregini
duyduklar1 ihtiyaglar igin fiziksel aktivite, birgok etkinlik ¢esidi ve ozelligiyle onemli bir arag
durumundadir. Fiziksel aktivite, rekreasyonel bir arag olarak insanlarin endiistrilesmesiyle beraber
acikca hayat ve is bicimlerini degistirmeleri sonucu, sehir ve endiistriyel ortamlara taginmalari, bir
taraftan uygarlasma ve hayat standartlarinin yikselmesi diger taraftan da negatif olarak fiziksel ve
zihinsel eksikliklerin ortaya c¢ikardiklar1 olumsuzluklarini gidermek icin 6nemli fonksiyonlar
istlenmistir (Karakiiclik, 2008). Bir fiziksel aktivite olarak egzersiz ve spor, bos zamanlari
degerlendirme faaliyetleri icerisinde en c¢ok tercih edilendir. Ciinkii spor her yastan ve cinsten
insanlarin her tiirli rekreatif ihtiyaglarina cevap verebilecek giice ve ozellige sahip sosyal bir
olgudur. Spor; acik veya kapali alanlarda, arach ve ya aragsiz, hafif veya sert, ferdi veya gurup
olarak, zamana kars1 veya zaman kavrami olmadan, milli veya milletler aras1 yapilabilen ve daha
birgok 6zelligini, ¢esidi, degiskenligi ve sosyalligi ile insanlara birgok alternatif sunabilmektedir
(Yetim, 2011). Toplumun biiyiik bir ¢ogunlugunda fiziksel aktivite spor kelimesiyle es anlamli
olarak algilanmaktadir. Oysa fiziksel aktivite, giinlilkk yasam icerisinde kas ve eklemlerin
kullanilarak enerji harcanmasi ile gergeklesen, kalp ve solunum hizini arttiran ve farkl siddetlerde
yorgunlukla sonuglanan aktiviteler olarak tanimlanmaktadir. Bu kapsamda spor aktivitelerinin yani
sira egzersiz, oyun ve giin icinde yapilan cesitli aktiviteler de fiziksel aktivite olarak kabul
edilmektedir (Bek, 2008). Fiziksel aktivite iskelet kaslarmin kasilmasi sonucunda iiretilen, bazal
diizeyin iizerinde enerji harcamay:1 gerektiren bedensel hareketler olarak tanimlanabilir (Ozer,
2010). Teknolojik ilerlemelerle birlikte, fiziksel aktivitelerde azalma meydana gelmis ve fiziksel
aktivite ile ifade edilen etkinlikler degisime ugramistir. Giiniimiizde fiziksel inaktivite buyik bir
halk saglig1 sorunudur (Vaizoglu ve ark.,2004). Insanoglu asirlardir yaptig1 buluslarla her giin yeni
ufuklara yelken ac¢maktadir. Bunlarin ¢ogu teknoloji alaninda insanin hizmetine sunulan
gelismelerdir. Her gegen gilin, yasam Kkalitesinin arttirilmasi adina giinliilk yasam icerisinde
kullandigimiz pek c¢ok is ve aktivitenin daha zahmetsiz ve daha az enerji kullanarak yapilmasini
saglayacak araglar gelistirilmektedir. Ancak bireylerin aklini, yaraticihigini, zaman zaman fiziksel
gucunii, enerjisini ve reflekslerini kullanarak ortaya ¢ikardigi davranig modellerinin teknolojik
araclar yardimiyla {stlenilmesi yasam kalitesini arttirtyor gibi goriinse de genellikle yaratilan bos
zaman ve enerji yine yasam kalitesinin arttirilmasina yonelik olarak degerlendirilememektedir (Bek,
2008). Toplumun yasaminda serbest zamanin giderek artmasi, yetiskin egitiminin Gnem ve
kapsamina yeni bir boyut getirmis, bos zamanin dinlenme ve eglenmenin yani sira dgrenme
amaglar1 i¢in de kullanilmasi imkan1 dogmustur (Zorba ve ark., 2006). Genellikle toplumun
dogasinda serbest zamandan daha ¢ok kosturmaca ile gegen nitelikli is yasantis1 hakimdir, ancak
bilim bize her 6devimizi yerine getirecek araclar sunarak sagladigi serbest zaman, yasamimizin
kalitesini arttirir, ya da tahribine neden olur (Ozbey ve Celebi, 2011). Yasam kalitesini arttirma
noktasinda fiziksel aktivite onemli bir yer tutmaktadir. Fiziksel aktivite hayatin tiim donemlerinde
psikolojik ve fiziksel saglig1 etkilemektedir. Teknolojinin siirekli ve sinsi gelismesi ¢evrede daha az
fiziksel aktiviteyi gerektirmektedir. 1970’lerde bilgisayar oyunlarinin gelismesiyle ¢ocuk, geng ve
yetiskinler i¢in rekreasyonel aktivitelerde yenicaga girilmistir (Brady, 1988). Rekreasyon
aktiviteleri icinde temeli fiziksel egzersize veya ¢esitli spor branglarimin rekreatif amaglh
uygulanmasina dayanan ve rekreasyon aktivitelerinin biiylik bir boliimiinii olusturan tiirline sportif
rekreasyon denmektedir. Sportif rekreasyonun temeli fiziksel egzersizdir (Zorba ve Bakir, 2004).
Bos zamanlar1 degerlendirmenin temel amaci, bireye saglik, mutluluk, dinlenme, eglenme ve kisilik
biitiinliigli kazandirmak ve bdylece toplumun gelismesine olumlu katkida bulunmaktadir. Bos
zamanlarin degerlendirilmesi, kisiye ve topluma insanca yasama anlayisin1 ve katkisini yaptigi
Olclide olumludur. Bos zamanlarin bilingli ve faydali bir bigimde degerlendirilmesinde kamuoyu
olusturmak i¢in, basta medya olmak iizere tiim araglar kullanilarak, konunun tiim toplum bireylerine
anlatilmasi, 6gretilmesi ve uygulamaya konulmasi saglanmalidir (Yetim, 2011). Ekonomik ve
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endistriyel anlamda ilerlememiz her ne kadar ¢alismamiza bagli olsa da kiiltiirel, ahlaki ve ruhsal
kalkinmamiz biiyiik dl¢iide serbest zamandan verimli ve aktif bir sekilde yararlanmamiza baghdir
(Ozbey ve Celebi, 2011). Dolayisiyla insanlarin serbest zamanlarini fiziksel olarak aktif ve verimli
bir sekilde degerlendirmelerini saglayan park ve rekreasyon alanlar1 6nemli bir misyon {istlenmistir.
Bu alanlar1 kullanan insanlarin profillerini inceleyerek bir durum tespiti yapilabilir. Elde edilen
veriler yerel yonetim ve 6zel girisimler tarafindan uygun sekilde degerlendirilse park ve rekreasyon

alanlarindan daha fazla bireyin yararlanmasi saglanabilir. Bu nedenle bu arastirmanin amaci park ve
rekreasyon alani kullanicilarinin profillerinin incelenmesidir.

2. MATERYAL VE YONTEM

Arastirmada veri toplama araci olarak arastirmacilar tarafindan gelistirilen ve katilimcilarin yas,
cinsiyet, medeni durum, park ve rekreasyon alanina gelis amaci, ulasim sekli ve alanda gegirilen
stire gibi sorulari igeren “Demografik Bilgi Formu™ kullanilmigtir. Demografik bilgi formunun yani
sira katilimcilara Giimiis ve ark., (2015) tarafindan gelistirilen “Fiziksel aktivite mekani
degerlendirme 6lcegi” (FAMDO) uygulanmustir. Fiziksel aktivite mekan1 6lgegi “mekan secimi” ve
“katihm engeli” olmak iizere 2 alt Olcekten olugmaktadir ve bireylerin fiziksel aktivite amacli
gidecekleri park ve rekreasyon alanlarini se¢melerinde etkili olan unsurlar ile bu alanlara
katilimlarin1 engelleyen unsurlari dlgmektedir. FAMDO toplam 22 maddeden olusmaktadir.
Toplam varyans agiklama orani  %42°dir. Olgegin alt boyutlara iliskin C.Alfa degerleri mekan
secimi alt boyutu i¢in .864 ve katilim engelleri alt boyu icin .795 olarak hesaplanmustir.

3. BULGULAR

Tablo 1. Arastirmaya katilan bireylerin 6l¢gme araglarindan aldiklari puanlara ait ortalamalar ve
normallik testi sonuglari

Olcek Alt Boyutlar: n Min- Max X SS  Skewness  Kurtosis
Mekan secimi 289 1-5 2.04 481 -.135 -.269
Katilhm engeli 289 1-5 289 .750 .046 -.390

Tablo 1.’de verilen Skewness ve Kurtosis degerleri incelendiginde, degerlerin kabul edilebilirlik
sinirlart igerisinde kaldigi goriilmektedir.

Tablo 2. Fiziksel aktivite mekani1 degerlendirme 6l¢ek puanlarinin cinsiyete gore t-testi sonuglari

Degisken Cinsiyet N X SS Sd t P
. o Erkek 156 2,03 46
Mekén secimi Kadimn 133 2,07 51 287 -,370 , 7102
e Erkek 156 2,92 79
SMEE e 287 2388 ,020*
Unsurlar Kadin 133 3,17 97
*p<0.05

Fiziksel aktivite amacgli park ve rekreasyon alanlarina gelen kisilerin fiziksel aktivite mekam
degerlendirme Olgegi puanlarinda mekan segiminde cinsiyete gore anlamli bir farklilik
bulunmamaktadir [tps7)=,702, p>.05].
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Tablo 3. Fiziksel aktivite mekani degerlendirme Ol¢ek puanlarinin viicut kitle indeksine gore
ANOVA sonuglar1

Varyansin Kareler s Kareler p
kayna@ toplam ortalamasi
Gruplararasi 2,737 3 912
Engelleyici  Grypici 222,391 285 780 1169 322
Unsurlar ’ ’
Toplam 225,128 288
Gruplararasi ,886 3 ,295
g"e‘féh Grupici 65,801 285 231 1279 282
ecimi
¢ Toplam 66,686 288

Analiz sonuglari bireylerin fiziksel aktivite mekanin1 segmelerinde viicut kitle indeksi bakimindan
anlamli fark olmadigini gostermektedir F 3 285=1,169 ve F3265=1,179.

Tablo 4. Fiziksel aktivite mekan1 degerlendirme 6l¢ek puanlarinin katilim sikligina géore ANOVA
sonugclari

Varyansin  Kareler Kareler p Anlamh
kaynagi toplamm ortalamasi Fark
Gruplararas1 10,406 2 5,203
Engelleyici - Grypici 261,865 286 916 5682 004  c-a c-b*
unsurlar ' ’ ’
Toplam 272,271 288
Gruplararasi 11,830 2 5,915
g/'e@f.‘ Grupigi 164,908 286 577 10258 001  c-ac-b*
ecimi
¢ Toplam 176,738 288

*a:haftada 1 ve daha az; b:haftada 2-4 giin; c:haftada 5 ve fazlasi.

Analiz sonuglar bireylerin park ve rekreasyon alanlarinda fiziksel aktiviteye katilim sikliklarinin
mekan secimlerinde ve engelleyici unsurlar boyutunda anlamli farkliliga yol agtigini
gostermektedir.

4.TARTISMA ve SONUC

Bu calismada Ankara altin Park Rekreasyon alanini kullanan bireylerin profillerinin incelenmesi
hedeflenmistir. Arastirmadan elde edilen bulgular kadin ve erkek katilimcilarin gidecekleri fiziksel
aktivite mekanii secerken benzer Ozellikleri aradigini gostermistir. Fakat sectikleri rekreasyon
alanlarinda fiziksel aktiviteyi katilimlarin1 engelleyen oOzelliklerin cinsiyete gore farklilastig
sOylenebilir. Arastirma bulgularina gore kadin katilimcilar fiziksel aktivite amagh park ve
rekreasyon alanlarina katilim noktasinda erkeklere oranla ¢ok daha fazla engelle karsilasmaktadir.
Gegmis yillarda yapilan birgok c¢alisma (Ardahan ve Lapa, 2010; Demirel ve Harmandar, 2009;
Gursel ve ark., 2019; Giimiis ve ark., 2017) bu bulguyu destekler niteliktedir. Gelisen teknolojinin
yani sira toplumda meydana gelen sosyolojik gelismeler ve sorumluluk paylasimi her ne kadar
giinden giine iyilesme gosterse de heniiz yeterli diizeyde olmadig1 sdylenebilir. Park ve rekreasyon
alanlarinda fiziksel aktiviteye katilimi engelleyen unsurlarda kadinlar lehine daha yiiksek puan elde
edilmesi toplumda kadina yiiklenen degerle degisebilir. Bir¢ok calisma kadinlarin agik alanlarda
fiziksel aktivite katilamamasina iligkin anne olma, es olma, as¢1 olma, temizlik¢i olma gibi ailevi
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sorumluluklar1 6ne stirmektedir. Bu nedenle kadinlarin is hayatina katilmasiyla toplumsal
sorumluluk paylagimi daha iist seviyeye c¢ikabilir ve kadin-erkek arasindaki sosyal esitlik seviyesi

daha iyi seviyelere ulagabilir. Kadinlarin is yasamina katilimi1 her ne kadar ge¢mise oranla artmis
olsa da oldukga yetersiz seviyede oldugu sdylenebilir (TISK, 2019).

Arastirmanin bir baska bulgusunda ise katilimcilarin mekan degerlendirmeleri vki degiskeni
acisindan incelenmis ve anlamli bir fark bulunamamistir. Bu bulgu bireylerin sisman ya da zayif,
obez ya da kilolu olmalar1 park ve rekreasyon alanlarin1 segmede anlamli bir fark yaratmadigi
seklinde yorumlanabilir. Bunun yansira vki nin park ve rekreasyon alani tercihinde etkili bir
degisken oldugunu gosteren ¢alismalar da bulunmaktadir (Atici, 2018; Bebek, 2020; Cvetkovic¢ ve
ark., 2018; Myers ve ark. 2016; Ellaway ve ark., 2016). Bu arastirmada fark bulunmamasi
orneklemin sadece bir rekreasyon alanindan alinmasindan kaynaklaniyor olabilir. Fark bulun
calismalarin ¢ogunda farkliliga gerekce olarak gosterilen konu obez bireylerin agirlikli olarak
sportif cesitlilige dnem vermelerinden kaynaklandigi vurgulanmigtir. Altin park rekreasyon alanin
bu ac¢idan oldukg¢a zengin bir lokasyon olmasi bu sonuca gerekce olarak gosterilebilir.

Altin park rekreasyon alaninin fiziksel aktivite mekani olarak degerlendirilmesi katilim sikliklar
acisindan da incelenmis ve haftanin 5 giinii gelen bireyler lehine anlaml farkliliga rastlanmistir. Bu
bulguya gore park ve rekreasyon alanlarina haftada 5 giin giden bireylerin 6l¢ek puanlar haftada 1
ve daha az giden bireylerle haftada 2-4 gun giden bireylerden anlamli olarak farklilasmaktadir. Bu
bulgunun olugmasinda rekreasyon alanlarimi daha fazla kullanan bireylerin alani sahiplenme
duygusuyla daha hassas ve duygusal tutumlar i¢inde bulunmasi etkili olmus olabilir

KAYNAKLAR

[1] Ardahan, F, Lapa, T. (2010). Universite Ogrencilerinin Serbest Zaman Tatmin Diizeylerinin
Cinsiyete Ve Gelire Gore Incelenmesj. Spor Bilimleri Dergisi, 21 (4), 129-136. Retrieved From
Https://Dergipark.Org. Tr/En/Pub/Sbd/Issue/16387/171397

[2] Atici, A. R. (2018). Universite Ogrencilerinin Fiziksel Aktivite Seviyeleri ile Motorik ve
Antropometrik Ozellikleri Arasindaki Iliskinin Incelenmesi (Doctoral Dissertation, Selguk
Universitesi Saglik Bilimleri Enstitiisii).

[3] Bebek, S. (2020). Kadinlarin Bedeni Begenme Tutumlari, Rekreasyon Farkindalik Diizeyleri
ve Arasindaki Iliskinin Incelenmesi (Master's Thesis, Erzincan Binali Yildirim Universitesi, Saglik
Bilimler Enstitisu).

[4] Bek N. (2008) Fiziksel Aktivite ve Sagligimiz. Saglik Bakanligi. Yayin no:730.

[5] Brady F. (1988) The Role of Physical Activities Througout The Lifespan: Implications For
Counselors And Teachers, Journal of Humanistic Education & Development. 36 (4): 19.

[6] Cvetkovié, N., Stojanovi¢, E., Stojiljkovi¢, N., Nikoli¢, D., Scanlan, A. T., & Milanovi¢, Z.
(2018). Exercise Training in Overweight And Obese Children: Recreational Football And High-
Intensity Interval Training Provide Similar Benefits To Physical Fitness. Scandinavian Journal Of
Medicine & Science in Sports, 28, 18-32.

[7] Demirel, M., ve Harmandar, D. (2009). Universite Ogrencilerinin Rekreasyonel Etkinliklere
Katilmlarinda Engel Olusturabilecek Faktorlerin Belirlenmesi. Uluslararas1 Insan Bilimleri
Dergisi, 6(1), 838-846.

[8] Ellaway, A., Lamb, K. E., Ferguson, N. S. ve Ogilvie, D. (2016). Associations Between
Access To Recreational Physical Activity Facilities And Body Mass Index In Scottish Adults. Bmc
Public Health, 16(1), 756.

[9] Giimiis, H, Alay, O. S, Karakili, M. (2015). Fiziksel Aktivite Mekam Degerlendirme
Olgegi (FAMDO): Gegerlik ve Giivenirlik Calismasi. Spor Bilimleri Dergisi, 26 (1), 1-8. DOI:
10.17644/sbd.237568.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 271


https://dergipark.org.tr/en/pub/sbd/issue/16387/171397

MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
[10]Giimiis, H., Alay, O. S., & Karakilig, M. (2017). Fiziksel Aktivite i¢in Park ve Rekreasyon

Alanlarina Gelen Kullanicilarin Mekan Seg¢imini Ve Fiziksel Aktiviteye Katilimini Etkileyen
Faktorler. Spormetre Beden Egitimi Ve Spor Bilimleri Dergisi, 15(1), 31-38.

[11] Giirsel, N., Giizel, P., & Yildiz, K. (2019). Kadnlarin Rekreasyonel Faaliyetlere
Katiliminda Motivasyon ve Engelleri ile Ilgili Durum Tespiti; Manisa Ili Ornegi. Spor Ve
Performans Arastirmalar1 Dergisi, 10(2), 164-174.

[12] Karakiguk S. (2008) Rekreasyon Bos Zamanlar1 Degerlendirme. 6. Baski. Ankara: Gazi
Kitabevi.

[13]Myers, C. A., Slack, T., Martin, C. K., Broyles, S. T., & Heymsfield, S. B. (2016). Change
In Obesity Prevalence Across The United States Is Influenced By Recreational And Healthcare
Contexts, Food Environments, And Hispanic Populations. Plos One, 11(2), E0148394.

[14]0zbey S. ve Celebi M. (2011) Rekreasyon Temelleri. I¢inde: Mirzeoglu, N. Edt., Spor
Bilimlerine Giris. Ankara: Spor Yayinevi. 241-270.

[15] Ozer K. (2010). Fiziksel Uygunluk. 3. Baski. Ankara: Nobel Yaym Dagitim.
[16] Tiirkiye Isveren Sendikalar1 Federasyonu (2019), Isveren, Cilt:57, Say1:2, Mart/Nisan.

[17] Vaizoglu S.A., Akca O., Akdag A., Aykut A., Omar A. H., Coskun O. ve Giler C. (2004).
Geng Erigkinlerde Fiziksel Aktivite Diizeyinin Belirlenmesi. TSK Koruyucu ekimlik Biilteni, 3 (4).

[18] Yetim A. (2011) Sosyoloji ve Spor. Ankara: Berikan Yayinevi.

[19] Zorba E, Ikizler H. C., Tekin A., Migogullar O., Zorba E. (2006) Herkes I¢in Spor. Istanbul:
Morpa Kiiltiir Yayinlari.

[20]Zorba E. ve Bakir M. (2004) Serbest Zaman Kavrami, Sporda Sosyal Alanlar Se¢me
Konular I. Ankara: Bigaklar Kitabevi. s, 106.

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 272



MAS 13th INTERNATIONAL EUROPEAN CONFERENCE ON MATHEMATICS, ENGINEERING,
NATURAL & MEDICAL SCIENCES
ENGELLILER iCIN BOS ZAMAN VE REKREASYON UYGULAMALARI
LEISURE AND RECREATION ACTIVITIES FOR THE DISABLE PEOPLE

*Ulfet ERBAS, **Hiiseyin GUMUS, ***Talaghir Laurentiu-Gabriel

*Sirnak Universitesi, Beden Egitimi ve Spor Yiiksekokulu, Beden Egitimi ve Spor Boliimii
ORCID ID: 0000-0002-6507-3046

**Mersin Universitesi, Spor Bilimleri Fakltesi Fakultesi, Spor Yéneticiligi Anabilim Dali

ORCID ID: 0000-0003-4059-3640
***Universitatea Dunarea de Jos din Galati, Bireysel Sporlar ve Kinetoterapi Bolumu

ORCID ID: 0000-0002-3133-9192
OZET

Cevremizde insan ihtiyaglarina yonelik olarak yapilan diizenlemeler biitiin insanlar1 kapsayarak yas,
bedensel durum gibi Ozelliklerinden kaynaklanan, genel ve 0Ozel duyarlihik gerektiren
gereksinimlerinin tiimiinii igererek iyi bir tasarim, uygulama biitiinliigii ile miimkiin olmaktadir. Bu
dogrultuda rekreasyonel agik alanlarin yasanilabilir mekanlara doniistiiriilebilmesinde erisilebilirlik
en onemli konulardan biridir. Bu ¢aligmada amag; oncelikle engelli bireylerin kentsel mekanlarda
rekreasyonel faaliyetlere erisilebilirligini engelleyen kisitlayicilar iizerine yapilan g¢aligmalarin
incelenmesidir. Bu dogrultuda rekreasyon, bos zaman, engelli, fiziksel aktivite gibi anahtar
kelimelerle aramalar yapilmigtir ve ilgili ¢alismalar detayli bir sekilde incelenmistir. Yapilan
incelemeler sonucunda engelleri kisitlayan en 6nemli faktorler belirlenmistir. Elde edilen bulgular
1s51g¢inda cevresel ve yapisal, psikolojik ve duygusal, ekonomik ve yasa/prosediir faktorleri gibi
siniflandirmalarin olustugu tespit edilmistir. Sonug¢ olarak ¢evresel ve yapisal faktorlerin engelli
bireyleri en fazla kisitlayan faktér oldugu goriilmiistiir. Belirlenen bu kisitlayicilar1 ortadan
kaldirmak i¢in fiziksel mekan ¢ozlimleri 6nerileri getirilmeye ¢alisiimistir.

Anahtar Kelimeler: Rekreasyon, Bos zaman, Engelli, Fiziksel Aktivite.
ABSTRACT

All regulations around us that are made for human needs are possible only through a good design
and practice-integrity by covering all people and by considering all needs that emerge from such
factors as age and physical conditions and that require a general and special sensitivity. In this
sense, one of the most important issues in the transformation of recreational open areas into livable
environment is the accessibility. This study basically aims at reviewing those studies that discussed
restrictors that prevented the disabled people from accessing to recreational activities in urban areas.
Therefore; a search was made by using such key words as recreation, leisure, disabled, physical
activity and the relevant studies were studied in detail. As a result of the review, the most important
factor that restricted the disabled people was identified. In light of the findings, such classifications
as environmental and structural, psychological and emotional, economical and legal/procedural
factors were explored. In sum, it was concluded that environmental and structural factors were the
most restrictive factor for the disabled people. In order to eliminate these restrictors identified,
recommendations were made with physical environment solutions.

Keywords: Recreation, Leisure, Disability, Physical Activity.
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GIRIS

Diinya niifusunun yaklagik %15°1 yani 1 milyar1 engelli bireylerden olugmaktadir. Tiiik tarafindan
gerceklestirilen arastirmada Tiirkiye niifusunun yaklasik %13’iine denk gelen 9 milyon civarinda
engelli birey bulundugu tespit edilmistir. Tespit edilen bu sayiya gore engellilik; gérme, duyma,
konusma, yasitlarina gore 6grenme/basit dort islem yapma, hatirlama/dikkatini toplama alanlariyla
hareket giicliigii (yiiriime, tasima, tutma ve merdiven inip ¢ikma) alanlarinda tanimlanmustir.
Arastirma kapsaminda bu alanlardan en az birinde ¢ok zorlandigini veya hi¢ yapamadigini belirten
kisiler en az bir engeli olan niifus kapsamina alinmistir (EYHGM, 2020).

Engellilik kavraminin tanimina baktigimizda ise; bireylerde esit kosullar altinda topluma tam ve
etkin bir sekilde katilimlarinin 6niinde engel teskil eden uzun siireli fiziksel, zihinsel, diislinsel ya
da algisal bozuklugu bulunan Kisileri igerdigi goriilmektedir (EKHIS). Diinya Saglik Orgiitii
(WHO)’ne gore engellilik; kisiden ya da bir biitiin olarak viicuttan beklenilen davranislar,
yetenekler ve gorevler olarak ifade edilen normal aktivitelerin yerine getirilmesindeki eksiklik ya
da sinirlilik™, “bir yetersizlik veya 6ziir nedeni ile cinsiyete, yasa, sosyal ve kiiltiirel faktorlere bagh
olarak kisiden beklenen hareketlerin kisitlanmasi veya yerine getirilememesi” olarak
tanimlamaktadir (WHO 1980).

Bedensel ve gorme engelli bireyler iizerinde yapilan bir ¢alismada; spor yapanlarin ve
yapmayanlarin oranlari incelendiginde spor yapmayanlarin oraninin daha fazla oldugu ve spor
yapan engelli bireylerin bos zaman aktivitelerine kars1t tutumlarinin daha olumlu oldugu
goriilmistir (Kaya ve Sari, 2018). Bunun yani sira; Tirkiye’de ve diinyada otizm spektrum
bozuklugu (OSB) olan bireylerin fiziksel aktivitelerine iliskin 2004-2014 yillar1 arasinda yapilan tez
ve makaleler incelenmis olup, yiiriiyiis, ylizme, bisiklete binme ve dag yiiriiyiisiiniin en ¢ok tercih
edilen fiziksel aktiviteler oldugu belirtilmistir (GOrgun ve Melekoglu, 2016).

Engelli bireylerin rekreasyon alanlarinda karsilastiklar1 problemler, engellilerin sosyal hayattan
uzaklagsmalarina ve kendilerine olan giivenlerini kaybetmelerine neden olmaktadir. (Kaya ve Sari,
2018) Fiziksel aktiviteye katilimi zorlastiran unsurlar ise; bilgisayar oyunlari, TV izlemek, miizik
dinlemek, yorgun hissetmek, aktivite esinin olmayisi ve ebeveynlerin zaman bulamayisi olarak
belirtilmistir. Kolaylastiran unsurlar ise bireysel ya da tenis gibi ikili sporlar1 tercih etmek, Wii
sporlari, sevdigi figiirler ve ilgi alanlari, 6diil alma hissi ve arkadas ve ebeveynlerin destekgi olmasi
olarak belirtilmistir (Gorgiin ve Melekoglu, 2016)

Engelli bireylerin fiziksel aktiviteye katilimlarinin 6niindeki engelleri belirlemek amaciyla yapilmis
olduklar1 ¢alisma sonucunda; engellilerin fiziksel aktiviteye katilmalarinin ontindeki engeller iki
ana temaya ayrilmigtir. Birinci tema olarak gevresel etkenler: Sosyal etkenler; arkadas, aile, toplum,
refakatgilerin destek eksikligi ya da kisitlayic1 davraniglarini kapsar. Fiziki etkenler; ulagim, tesis ve
materyallerin uygunsuzlugu ve yetersizligi olarak bildirilmistir. Ikinci tema bireysel etkenlerdir. Bu
etkenler; ekonomik nedenler, engel durumu ve psikolojik etkenlerdir (Esatbeyoglu ve Karahan,
2014).

SONUC

Fiziksel aktivitenin yararlari, engelli olanlar dahil, tiim ¢ocuklar i¢in evrenseldir. Engelli cocuklarin
spor ve rekreasyonel etkinliklere katilimi dahil edilmeyi tesvik eder, kosullandirmay1 aza indirir,
fiziksel islevi optimize eder ve genel refahi arttirir. Bu faydalara ragmen, engelli ¢ocuklar katilimda

October 23-25, 2020 Afghanistan, Faryab University https://www.masjournal.co.uk/ 274



NATURAL & MEDICAL SCIENCES

daha siirhidir, uygunluk seviyelerine sahip degildir ve engelli olmayanlara gére daha yiiksek
obezite seviyelerine sahiptir (Toptas Demirci, 2019). Buna benzer sayabilecegimiz daha bir¢ok
durum engellilerin rekreasyon olanaklarina erismesinde bir kisitlama olarak karsimiza ¢ikmaktadir.
Engelli bireylerin fiziksel olarak aktif olacagi mekanlar onlarin sagliklart i¢in biiyilk dnem arz
etmektedir. Bu mekanlarin baginda gelen park ve rekreasyon alanlarinin engelli bireylerin de erigim
kosullarina uygun dizayn edilmesi fiziksel aktivite diizeyini biiylik 6l¢lide arttiracaktir. Rekreasyon
alanlan fiziksel aktivitenin yani sira engelli bireylerin sosyalizasyonu agisindan baska bir misyon
iistlenmektedir. Disartya kapali bir tutum sergileyen engellilerin entegrasyonunda rekreasyon
alanlar toplumsal katilimi desteklemektedir. Bulgulara gore engelli bireyler giinde 4 saatten fazla
TV izlemektedir ve bu oran engelli olmayanlarin iki katidir. Engellilerin sosyal etkilesimleri i¢in
rekreasyon alanlarin1 daha aktif kullanmalar1 gerekmektedir.
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Ozet

Isletmeler, rekabet ortaminin artmasi ile birlikte kuruluslarmin varliklarin1 devam ettirebilmesi igin;
maliyetlerini diisiirmek, kapasitelerini/liretim miktarlarini arttirmak, verimliliklerini yiikseltmek ve
kaynaklarii en etkili bigimde kullanmak i¢in bir takim onlemler almak ve/veya farkli yontemler
uygulamak zorundadirlar. Montaj hatti dengeleme ¢alismalari da bu 6nlemlerden biridir. Montaj
hatti dengeleme ¢alismalarinda amag, islemin istenen zamanda tamamlanabilmesi igin Uretim
faaliyetlerinin amaclarinin-oncelik siralarinin-is istasyonu yogunluklarinin dikkate alinmasi ile
iiretim faaliyetlerinin is istasyonlarina uygun sekilde atanmasinin saglanmasidir.

Bu calisma otomotiv yan sanayi kurulusu olan bir isletmede yapilmistir. Isletmeye ait fabrikalardan
birinde, ana miisterilerinden birinin yeni bir {irlinii i¢in liretim yapilmaktadir. Ana miisterideki
iretimin artirmasindan dolay1 isletmede de kapasite artisina gidilmek istenmektedir. Miisterinin
iirliniin iiretildigi 6n montaj istasyonlarinda hat dengesizligi gézlemlenmistir. Miisterinin talebini
karsilayabilmek icin istenen iiretim miktarini yakalayabilmenin yolu olarak én montaj hatlarinin
tyilestirilmesi olarak belirlenmistir. Ciinkii 6n montaj istasyonlarindan birinin is yiikii diger 6n
montaj istasyonlarinin is ylikiinden daha yiiksektir. Bu durum bazi alt montaj istasyonlarinda ara
stoklarin olusmasina ve bazi alt montaj istasyonlarinda da beklemeler olmasina neden olmaktadir.
Bu caligmada bu problemin ¢6ziilmesi amaglanmigtir. Bunun i¢in 6ncelikle “konum agirlikli montaj
hatt1 dengeleme yontemi” kullanilarak montaj hatti dengelemesi yapilmistir. Yontemi uygulamak
icin oncelik matrisi olusturulmustur. ilk durumdaki en yogun olan istasyon, is etiidii ¢alismasi ile
ayrintili bir sekilde ele alinmistir. Optimum istasyon yerlesimi bulunduktan sonra, istasyonlarin
toplam iscilik siirelerini gosteren bir grafik olusturulmustur. Uygulanan yOntem sonucunda;
istasyonlar arasindaki stoklar minimuma indirilerek isgiiciinden yararlanma seviyesinin daha
yiiksek oldugu bir montaj hatt1 elde edilmistir. Montaj hattindaki iyilesme ile iscilik siiresi de
disiiriildiiginden isgiicii maliyeti de azaltilmastir.

Anahtar kelimeler: Montaj Hatt1 Dengeleme, Is Istasyonu, Ara Stok Miktar1

Abstract

Businesses, in order for their organizations to continue their existence with the increase of the
competitive environment; They have to take some measures and / or apply different methods in
order to reduce their costs, increase their capacity / production amount, increase their productivity
and use their resources in the most effective way. Assembly line balancing is one of these measures.
The purpose of assembly line balancing works is to ensure that the production activities are
properly assigned to the workstations by taking into account the objectives-priority order-
workstation densities of the production activities in order to complete the process at the desired
time.

This study was conducted in an automotive supplier industry enterprise. One of the factories
belonging to the enterprise produces a new product for one of its main customers. Due to the
increase in production in the main customer, it is desired to increase the capacity of the enterprise.
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Line imbalance has been observed at the customer's pre-assembly stations where the product is
produced. It has been determined as the improvement of pre-assembly lines as the way to achieve
the desired production amount in order to meet the customer's demand. Because the workload of
one of the pre-assembly stations is higher than that of the other pre-assembly stations. This situation
causes intermediate stocks to be formed at some sub-assembly stations and to wait at some sub-
assembly stations. This study aims to solve this problem. For this, firstly, assembly line balancing
has been made by using the "position weighted assembly line balancing method". A priority matrix
has been created to implement the method. In the first case, the busiest station was discussed in
detail with the work study. After finding the optimum station layout, a graphic showing the total
workmanship times of the stations was created. As a result of the method applied, by minimizing
the stocks between the stations, an assembly line with higher labor utilization level has been
obtained. With the improvement in the assembly line, labor cost has also been reduced, thus
reducing the labor cost.

Keywords: Assembly Line Balancing, Workstation, Buffer Stock

1. GIRIS

Isletmeler, rekabet ortamiin artmasi ile birlikte kuruluslarinin varliklarini devam ettirebilmesi icin;
maliyetlerini diisiirmek, kapasitelerini/tiretim miktarlarin1 arttirmak, verimliliklerini yiikseltmek ve
kaynaklarini en etkili bicimde kullanmak i¢in bir takim dnlemler almak ve/veya farkli yontemler
uygulamak zorundadirlar. Montaj hatt1 dengeleme c¢aligmalar1 da bu 6nlemlerden biridir. Montaj
hatt1 dengeleme c¢alismalarinda amag, islemin istenen zamanda tamamlanabilmesi i¢in iiretim
faaliyetlerinin amaglarinin-dncelik siralarinin-is istasyonu yogunluklarinin dikkate alinmasi ile
iiretim faaliyetlerinin is istasyonlarina uygun sekilde atanmasinin saglanmasidir.

Literatiirde montaj hatti dengeleme konusunda yapilan pek ¢ok arastirma bulmak mimkUndur.
Agpak ve Gokcen (2002), calismalarinda basit U tipi montaj hattt dengeleme problemi
calismiglardir. Uygulamada yontem olarak bulanik tamsayili programlama kullanmislardir. Yakup
(2004), otomotiv sanayiinde yaptigi c¢alismasinda u-tipi montaj hatlarin1 dengelemek igin farkli
modellerden bahsetmistir. Kalender ve ark. (2008), bulanik operasyon zamanli geleneksel montaj
hatti dengeleme problemlerinin ¢oziimii i¢in Java programlama dilinde bir algoritma
gelistirmiglerdir.  Gelistirdikleri algoritmay1r bir fabrikanin yeni hattinin dengelenmesinde
denemislerdir. Eryiiriikk (2005) calismasinda, dncelikle montaj hatti dengeleme ile ilgili bir literatiir
caligmas1 yapmis, daha sonra “konum agirlikli montaj hatti dengeleme” ve ‘“probabilistik hat
dengeleme” tekniklerini kullanarak bir konfeksiyon isletmesinde ¢ok modelli bir montaj hatti
dengelemesi yapmustir.

2. YONTEM

Montaj hatti dengeleme: birbirini takip eden faaliyetlerin miimkiin oldugunca esit siirelerde is
istasyonlart seklinde gruplandirilmas: ve boylece daha fazla isgilicii ve makine kullaniminin
saglanmas1 ayn1 zamanda da atil zamanlar1 en azlanmasi i¢in uygulanan bir yontemdir (Akin, 2015).

Montaj hatt1 dengeleme problemlerinin ¢oziimiinde oncelikle, faaliyetler arasindaki oncelik iliskileri
belirlenir ve bu iligkilere uygun olarak istasyonlardaki toplam islem siirelerini dengeleyecek sekilde
1 istasyonlarina atama yapilir (Baykasoglu ve Demirkol Akyol, 2014).
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3. UYGULAMA

Otomotiv yan sanayi imalat firmasi olan isletmenin en 6nemli miisterilerinden biri olan bir Japon
otomotiv firmasi yeni bir {irlin liretmeye baslamigtir. Dolayisiyla igletmenin iiretimini ve hatlarini
buna gore revize etmesi gerekmektedir. Bu nedenle Ocak 2017°de yeni bir hat kurulmustur. Bu
hatta Japon otomotiv firmasinin yeni iriinii i¢in iiretim yapilmaktadir. Bu hat Gzerinde yapilan
iyilestirme g¢aligmalar1 verimli sonuglar verdigi i¢in, Japon otomotiv firmasi i¢in iiretim yapilan
diger hatlarda da bu iyilestirme ¢aligmalar1 uygulanmak {izere standartlagtirmaya gidilmistir. Bu
hatta kablo tiretimi sirasiyla on montaj, altset, airbag 6n montaj, airbag elektrik test, mcm, serim,
bantlama, mandal kontrolu, elektrik test, son montaj, son gézlem proseslerinden olugmaktadir.
Hattin asamalarindan olan 6n montaj kismi sliding-1 ve sliding-2 masalarindan olusmaktadir. Sekil
1’de sliding-1 masasinin yapisi gosterilmektedir.

0y ]

dagga Ao

v HEEEEEE
e e '

SLIDING1 MASASI
Sekil 1: Sliding-1 Masas1 yapist

Sliding-1 masasinda yer alan On montaj 7 istasyonunun is yiikii diger istasyonlara gore daha
fazladir. On montaj istasyonlar1 arasinda is yiikii esit bir sekilde dagilmamistir. Bu durum, bazi
istasyonlarda ara stoklarin (buffer stock) dolmasina sebep olurken bazi istasyonlarda da iirliniin
beklenmesine yol agmistir.

Grafik 1°de is yiikiiniin esit dagilmamis halini gérmek miimkiindjir.

200
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l] .
Sliding1

Grafik 1: Yeni Urln Gretimi i¢in 6n montaj istasyonundaki toplam iscilik siireleri

Grafik 1’den de goriilecegi ilizere, diger {i¢ 6n montaj istasyonunun is yiikleri asag1 yukar1 ayni iken,
6n montaj-7 istasyonunun is yiikii daha fazladir.
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On montaj hattina ait olan istasyonlar, operasyonlarm onciil is 6geleri ve operasyonlarin siireleri
tablo 1’de verilmistir.

Tablo 1: Yeni Uriin icin Sliding-1 6n montaj masasinin gerekli bilgileri

Is Ogesi Onciil Is Ogesi | Siire(sn)

1 521,36,37,38,64,809 nolu konnektérleri yuvaya takmak - 13,05

2 301,11,523,704,22 nolu konnektorleri yuvaya takmak - 9,86

3 8 adet kablo alip,521'e 8 kablo takip diger uglarint 36,37,38'e birer kablo,64'e 2 1 36,79

kablo,809'a 3 kablo takmak

4 2 adet kablo alip,301'e 2 kablo takip diger uclarini 11 ve 523'e takmak 2 20,14

5 4 adet kablo alip,704'e 4 kablo takip diger uclarini 301'e 3 kablo,22'ye 1 kablo 3,4 28,43
takmak

6 112,513,551,303 nolu konnektorleri yuvaya takmak - 9,49

7 3 adet kablo alip,112'ye 3 kablo takip diger uclarin1 513'e 2 kablo,521'e 1 kablo 6 22,73
takmak

8 7 adet kablo alip,551'e 7 kablo takip diger uglarin1 521'e 5 kablo,523'e 2 kablo 7 33,01
takmak

9 6 adet kablo alip,551'e 6 kablo takip diger uglarin1 704'e 3 kablo,303'e 3 kablo 8 37,37
takmak

10 3 adet kablo alip,809'a 3 kablo takip diger uclarin1 704,513,301'e birer kablo 9 20,85
takmak

11 113,24,512,611 nolu konnektdrleri yuvaya takmak - 5,22

12 9 adet kablo alip,113'e 9 kablo takip diger uclarint 521'e 8 kablo,301'e 1 kablo 11 62,8
takmak

13 8 adet kablo alip,24'e 8 kablo takip diger uglarini 523'e 4 kablo,611'e 3 12 37,55

kablo,301'e 1 kablo takmak

14 1 adet kablo alip,512'e 1 kablo takip diger ucunu 64'e takmak 13 7,39

15 8 ve 563 nolu konnektérleri yuvaya takmak - 5,26

16 | 5 adet kablo alip, 8'e 5 kablo takip diger uglarini 521'e 3 kablo,704'e 1 kablo,611'e 15 32,42
1 kablo

17 3 adet kablo alip,809'a 3 kablo takip diger uclarini 301,521,704'e birer kablo 16 18,26
takmak

18 2 adet kablo alip, 301'e 2 kablo takip diger uglarini 521 ve 809'a takmak 17 12,23

19 2 adet kablo alip, 809'a 2 kablo takip diger uglarin1 521 ve 301'e takmak 18 12,51

20 2 adet kablo alip, 512'ye 2 kablo takip diger uglarini 563 ve 301'e takmak 19 12,46

21 Kirmizi bonder almak - 8,82

22 Kirmizi bonder1 takmak 21 19,74

23 Siyah bonder1 almak - 8,76

24 Siyah bonder1 takmak 23 15,49

25 Kablo serimi yapmak 5-9-14-20-22-24 19,21

Tablo 1, On montaj masasmin gerekli bilgileri belirlenen istasyonlarin islem adimlarini, surelerini
ve bagli olduklar1 6nciil is 6gelerini igermektedir.

3.1. Oncelik Matrisinin Olusturulmasi

Oncelik matrisi, bir montaj isleminde bulunan gorevler arasindaki &ncelik iliskilerinin ifade
edildigi, boyutu montaj islemindeki gorev sayisina esit olan ve aj; elemanlarindan meydana gelen
ikili bir kare matristir (Tanriverdiyev, 2014). Eger oncelik diyagramindaki j gorevi i gorevinin
onciil is 6gesiyse, oncelik matrisinin aj; eleman: “1” degerini, j gorevi 1 gorevini takip ediyorsa™”,
aksi durumda “0” degerini alacaktir.

Tablo 2’de Oncelik Matrisi yer almaktadir.
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Tablo 2: Oncelik matrisi

C_'gc f.ﬁ]r.l:l:l 43| 6|78 9 (10)00({L2)15(14)05(06(07(18 lDNJlHEEHESKM Sira

Mo sitresiisn) Agrrlin
1 13,05 1 + +| 97,48 A
2 4.50 1|+ T 774 | 11
3 36,79 1 +| 43 | 1n
= 20,14 1 +| 67,78 | 13
5 2843 L 4784 | 17
& &9 L{+|+]+ 4268 1
7 1173 1|+]+ +| 133,17 2
g EER L[~ 11044 | &
g 37,37 1 +| 7743 | 12
Lo 20,85 L] 4006 | 20
11 522 1) +[+ +1 13217 3
12 624 L[+ 12605 a
13 3735 1 | 64,15 | 14
14 739 L] 2646
15 5 26 t+|+]=]+ | 1z3s| s
LG 32142 1[+|+ [+ | 107,05
17 18,26 1=+ +| 84,67
12 1221 1|+ +| ssa1 | 18
19 12.51 | 44,18 | 12
20 12,46 1| 3177 | 2a
2l 5,82 1 +| 4377 | 18
2 15,74 L 3855 | 1
23 E.76 1[+] 4346 | 19
24 1549 L] 347 2
25 1221 1921 | 25

Toplam | 310,25

3.2. Teknolojik Oncelik Diyagraminin olusturulmasi

Montaj hattinin yapisindan dolay1 bu tiir hatlarda yapilan iiriine ait is 6gelerinden birinin baglamasi
icin bir baska isin dnceden tamamlanmasi gerekir. Bu tiir Oncelik ihtiyaglarinin gosteriminin
yapildig1 diyagrama “teknolojik oncelik diyagrami” adi verilmektedir. Montaj hatlar1 konusunda,
teknolojik 6ncelik diyagramlarinda faaliyetler diigiimde gosterilmektedir ve her bir faaliyet birbirine
bir ok ile baglanmaktadir.

Sekil 2’de is 6gelerinin Teknolojik Oncelik Diyagrami yer almaktadir.

1} » 3L

[ X T /> 8 —>» ¢ —>

e s v {8 [ S

Sekil 2: Teknolojik Oncelik Diyagrami
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Sekil 2’de daire i¢indeki sayilar gorev numaralarini ifade etmektedir.1 ve 3 numarali gérevleri ele
alirsak,1 numarali gorev, 3 numarali gérevden 6nce tamamlanmak zorundadir.l numarali gorev
3’in Onciilii;3 numarali gérev ise 1’in ardilidir.

Montaj hattinin ilk durumunun analiz edilmesi igin ilk olarak mevcut durumdaki ¢evrim siresi ile
teorik istasyon sayisinin bulunmasi gereklidir.

Isletmede bir operatdr giinde 8 saat calismaktadir. 30 dakika yemek molas1, 10 dakika ¢ay molasi
yapmaktadir. Dolayistyla bir giinde: ((8x60)-(30+10))=440 dakika net olarak ¢alismaktadir.

Cevrim zamani(tc): (Montaj hattinda iiriiniin bir is istasyonunda kalabilecegi en biiyiik siiredir)
Uretim zamany/istenen iiretim adedi:
Tc= [(440/205) X 60]=128,78 sn

Teorik istasyon sayist (Nensz): (Gerekli en az is istasyonu sayist (Nensz): Montaj hattindaki islemleri
her istasyona cevrim siiresini dolduracak sekilde atanmasi durumunda gerekli olan is istasyonu
sayisidir)

Bir adet Uretilmesi icin gereken toplam zaman/tc

N=510,25/127,78=3,99=4 tane istasyon

Tablo 3’de operasyonlarin istasyonlara yerlestirilmesi yer almaktadir.

Tablo 3: Operasyonlarin istasyonlara yerlestirilmesi

istasyon | Oge No Konum Agirhg Blliscl):lﬁekl islem Siiresi
6 142,66 X 9,49
11 132,17 X 5,22
1 12 126,95 11 62,8
15 112,35 X 5,26
8 110,44 7 33,01
1 97,48 X 13,05
7 13,17 6 22,73
16 107,09 15 32,42
2 17 84,67 16 18,26
3 84,43 1 36,79
2 77,64 X 9,86
9 77,43 8 37,37
4 67,78 2 20,14
3 13 64,15 12 37,55
21 47,77 X 8,82
5 47,64 3-4 28,43
18 56,41 17 12,23
19 44,18 18 12,51
23 43,46 X 8,76
10 40,06 9 20,85
4 22 38,95 21 19,74
24 34,7 23 15,49
20 31,77 19 12,46
14 26,6 13 7,39
25 19,21 22-24-20-14-9-5 19,21

Operasyonlarin istasyonlara yerlestirilme islemi, konum agirliklar1 baz alinarak biiyiikten kiiciige
seklinde siralanir fakat bazi istisnai durumlarda siralamada degisiklik olabilir. Bunun sebebi istenen
¢evrim siiresini elde edebilmek i¢in bazi iglerin yerlerinin degistirilmesi gerekebilmektedir.
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Sistemin Verimliligi:
a=Xti/(N*tc)

a=510,25/(4*128,78)=

Sistemin Kaybu:
1-a
1-a=1-0,99=0,01

0,99

NATURAL & MEDICAL SCIENCES

Denge Kaybi: (Islerin, istasyonlara dagitimmin ne dl¢iide oldugunu gdsteren bir olgiittiir. Denge
kaybinin sifir olmasi ideal bir durumdur)

D=[(N*C-ti)/(N*C)]*100
[(4*128,78-510,25)/(4*128,78)]*100= 0,94

3.3.1s Etiidii

Is akis semasi, 6n montaj 7 istasyonunda gerceklesen; islem, muayene, tasima, depolama ve
gecikme unsurlarini, ger¢eklesme siralarina gore ve sembollerle gosteren semadir.

Tablo 4: On montaj-7 istasyonu is akis semasi

IS AKIS SEMASI  |iSCI/ MALZEME ) DONATI TiPi

Yapilan is: On Moataj7 istasyenu is etidi cabsmas

Uzaldlke| Zaman .
TANMW
| = DV
1.3 we 363 nolo komnektirlend -
0, 5,36
alak o
2.5 adet kablo ahp,8'e 5 kablof
tabp  difer uglarmm 521 3 3342
leakls T04's 1 leahlafll's 1 ’
kabln
33 adet kablo ahp 8092 3
kablo takip diger uglanm 1826 L
301,521,704 baer  kabloj .
takmak
4.2 adet kablo abp301'= 2
kablo talep diger uclasm | 9
£21 ve B0 tabomale
5.2 adet kablo akp 2093 2
keahlo takap diger wglarmi 1251 ¢
521 ve 301'e takenak
6.2 adet kablo alp $12've 2
kablo rakap diger nglanm 1246 .\
563 ve 301'e tabomak L
7. Kirmezt bonder almak 082 | 882 >
P
8 Kurmim bonders talemaie 1974 (
[
9. 5ivah boaden almak 085 | £7a )
=
10.Sivah bonden takmak 1548 :’
11.Kable serir vapmak 921
4. SONUC

Montaj hatt1 dengeleme problemi, iiretim hizinin belirlenmesi ve kaynaklarin verimli kullanilmasina
yonelik bir problemdir. Oncelikle isletmenin 6n montaj-7 liretim hattinda ‘Konum Agirlikli Montaj
Hatt1 Dengeleme Yontemi’ kullanilarak optimum istasyon yerlesimi olusturulmustur. lyilesen
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montaj hatt1 sayesinde kapasite kullamm orami artacaktir. Istasyonlar arasindaki stok sayisi
azalacaktir.

Grafik 2’de montaj hatt1 dengelemesi yapilan 6n montaj istasyonlarinin ilk ve son durumdaki is¢ilik
sureleri yer almaktadir.
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Grafik 2: On montaj istasyonundaki ilk ve son durumdaki toplam is¢ilik siireleri
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Ozet

Isletmeler karliliklarin1 ve Pazar paylarim siirdiirebilmek istiyorlarsa, miisteri memnuniyetine ¢ok
fazla 6nem vermelidirler. Misteri tarafindan tercih edilmek Pazar payi i¢in oldukga onemlidir.
Miisteri tarafindan tercih edilebilmenin yolu da zamaninda iiretim ve teslimattan, bunun yolu ise
dogru tedarikgi ile caligmaktan gegmektedir. Tedarik¢i se¢imi isletmelerin hedeflerine ulagsmasinda
oldukga Onemlidir. Tedarikgiden kaynaklanan herhangi bir malzeme gecikmesi ve/veya
yanlig/kusurlu malzeme gelmesi sadece iiretimi geciktirmekle kalmayacak tiim isletme siire¢lerini
de etkileyecektir. Kiiresellesmenin artmasi beraberinde ¢ok fazla tedarikgi alternatifi de getirmistir.
Cok fazla alternatifin oldugu tedarikei listesinden en dogruyu secebilmek i¢in ¢ok fazla kriterin
dikkate alinmasi gerekir. Kriterler isletmelerin amaglarina goére degismekle beraber genellikle
tedarikci seciminde; teslimat, maliyet, kalite vb kriterler ve bazen de bunlarin alt kriterleri dikkate
alinir. Cok fazla kriter ve cok fazla alternatifin oldugu problemlerin ¢6ziimii i¢in ¢ok kriterli karar
verme tekniklerinden faydalanilmaktadir.

Bu ¢alismada, gida ambalaji iireten bir firma igin tedarik¢i se¢imi yapilacaktir. Hammadde olarak
kullanilan malzemeler yurtdisindan temin edilmektedir. Kullanilacak malzemeler gida ambalajinda
kullanilacag: i¢in direkt olarak gida iiriiniine temas edecektir. Ve de ¢esitli kimyasallar da ihtiva
etmektedir. Bu nedenle stokta fazla bekletilmemesi gerekmektedir. Fakat tedarik siiresi uzun oldugu
icin firma stoksuz kalmak da istememektedir. Bu ikilem firmada problem olusturmaktadir. Bu
calismada bu problemin ¢o6ziimii icin Oncelikle cok kriterli karar verme yontemlerinden olan
Analitik Hiyerarsi Prosesi — AHP ile tedarik¢i secimi yapilarak en dogru tedarik¢i bulunmaya
caligilacaktir. Sonrasinda hammadde stok optimizasyonu yapilarak uygun stok miktarlart
bulunacaktir. Tedarik¢i se¢imi igin, dort adet tedarik¢i arasindan belirlenen dort adet ana kriter ile
tercih yapilacaktir

Anahtar kelimeler: Tedarikci Secimi, Cok Kriterli Karar Verme, Stok Optimizasyonu

Abstract

If businesses want to maintain their profitability and market share, they must attach great
importance to customer satisfaction. Being preferred by the customer is very important for market
share. The way to be preferred by the customer is through on-time production and delivery, and the
way to do this is to work with the right supplier. Supplier selection is very important for businesses
to achieve their goals. Any material delay caused by the supplier and / or the arrival of wrong /
defective materials will not only delay production but also affect all operating processes. The
increase in globalization has brought along many supplier alternatives. Too many criteria must be
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taken into account in order to choose the best one from the list of suppliers with many alternatives.
Although the criteria vary according to the objectives of the enterprises, generally in the selection of
suppliers, Delivery, cost, quality etc. criteria and sometimes their sub-criteria are taken into account.
Multi-criteria decision making techniques are used to solve problems with too many criteria and too
many alternatives.

In this study, supplier selection will be made for a company that produces food packaging. The
materials used as raw materials are procured from abroad. Since the materials to be used will be
used in food packaging, they will directly contact the food product. And it also contains various
chemicals. For this reason, it should not be kept in stock too much. However, the company does not
want to be without stock, as the supply period is long. This dilemma creates a problem in the
company. In this study, supplier selection will be made with the Analytical Hierarchy Process -
AHP, which is one of the multi-criteria decision making methods, to find the right supplier for the
solution of this problem. Afterwards, suitable stock amounts will be found by optimizing the raw
material stock. For supplier selection, a selection will be made based on four main criteria
determined among four suppliers.

Keywords: Supplier Selection, Multi Criteria Decision Making, Stock Optimization

1. GIRIS
Isletmeler karliliklarin1 ve Pazar paylarini siirdiirebilmek istiyorlarsa, miisteri memnuniyetine ¢ok
fazla 6nem vermelidirler. Miisteri tarafindan tercih edilmek Pazar payi i¢in olduk¢a Onemlidir.
Miisteri tarafindan tercih edilebilmenin yolu da zamaninda Uretim ve teslimattan, bunun yolu ise
dogru tedarikei ile caligmaktan ge¢mektedir. Tedarik¢i secimi isletmelerin hedeflerine ulagmasinda
oldukca oOnemlidir. Tedarik¢iden kaynaklanan herhangi bir malzeme gecikmesi ve/veya
yanlis/kusurlu malzeme gelmesi sadece iiretimi geciktirmekle kalmayacak tiim isletme siireclerini
de etkileyecektir. Kiiresellesmenin artmasi beraberinde ¢ok fazla tedarikei alternatifi de getirmistir.
Cok fazla alternatifin oldugu tedarikgi listesinden en dogruyu segebilmek igin ¢ok fazla kriterin
dikkate alinmasi gerekir. Kriterler igletmelerin amaglarina gore degismekle beraber genellikle
tedarik¢i seciminde; teslimat, maliyet, kalite vb kriterler ve bazen de bunlarin alt kriterleri dikkate
almir. Cok fazla kriter ve ¢ok fazla alternatifin oldugu problemlerin ¢6ziimii i¢in ¢ok kriterli karar

verme tekniklerinden faydalanilmaktadir.

Literatiirde ¢ok kriterli karar verme yontemlerinin kullanildigi pek cok tedarik¢i se¢im problemi
bulmak miimkiindiir. Giiner (2005) ¢alismasinda Denizli’de faaliyet gosteren bir mermer —traverten
isletmesi i¢in tedarik¢i degerlendirme problemi galismistir. Calismasinda yontem olarak bulanik
AHP kullanmigtir. Dagdeviren ve Eren (2001) c¢alismalarinda AHP ve 0-1 Hedef Programlama
yontemlerini entegre sekilde kullanarak tedarik¢i secimi yapmislardir. Kaplan (2010) perakende
sektorlinde yaptig1 ¢alismasinda AHP kullanarak en uygun tedarik¢i se¢imini yapmaya calismistir.
Akman ve Alkan (2006) calismalarinda otomotiv yan sanayi icin tedarikci performans 6lctimi
yapmiglardir, uygulamada yontem olarak bulanik AHP kullanmuslardir.
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2. YONTEM

Cok kriterli karar verme yontemlerinden olan Analitik Hiyerarsi Prosesi (Analytical Hierarchy
Process — AHP) 1970’lerde Saaty tarafindan gelistirilmistir (Manap Davras ve Karaatl, 2014).

AHP yontemi, 6zellikle ¢ok kisinin birlikte karar vermesi gereken durumlarda uzmanlarin farkl
onceliklerini dikkate alan, nicel degiskenlerin yani sira nitel degiskenleri de hesaba katarak problem

¢Ozlimiinii matematiksel olarak yapan bir yontemdir (Senkayas ve ark., 2010).

Yontemin asamalar1 asagidaki gibi siralanabilir (Supgiller ve Capraz (2011); Ozyoérik ve Ozcan
(2008); Tayyar ve Arslan (2013); Kapar (2013)) :

e Cozllecek problemin tanimlanmasi ve hiyerarsik modelinin olusturulmast,

e ikili karsilastirmalarin yapilarak ikili karsilastirma matrislerinin hazirlanmast,

e Matrislerin normalize edilmesi,

e Satir agirliklarindan kriterlerin ve alternatiflerin goreli 6nemlerinin belirlenmesi,

¢ Birlesik matristen hiyerarsik yapinin genel sonucunun bulunmasi.

3. UYGULAMA

A ambalaj firmasi, esnek ambalaj denilen gida ambalaj1 tiretmektedir. Hammadde olarak OPP, CPP,
PET gibi malzemeler kullanmaktadir. Bu hammaddeleri de yurtdisindan temin etmekte ve stoguna
almaktadir. Temin edilen hammaddeler direkt gida {irliniine temas ettigi ve gesitli kimyasallar
icerdigi icin stokta uzun siire bekletilmesi firma acisindan problem olusturmaktadir. Fakat tedarik
slireci uzun siirdiigii i¢in firma stoksuz kalmak da istememektedir. Bu nedenle de firma yeni bir

tedarikgi arayisina gitmistir.
3.1. AHP ile Tedarikci Secimi

AHP ile tedarik¢i se¢imi yapilirken oncelikle firma g¢alisanlari ile kriterler belirlenmistir. Kriterler:
kalite, fiyat, teslimat ve hizmet olmak tlizere dort adet olarak belirlenmistir. Bu kriterler kullanilarak
dort tedarikci (A, B, C, D) arasindan en uygun tedarik¢i se¢imi yapilacaktir.

Belirlenen kriterler igin ikili karsilastirma matrisleri hazirlanmigtir. Tablo 1 de kriter-Kriter
karsilastirmasi icin ikili karsilagtirma matrisi ve kriter agirliklarinin belirlenmesi gosterilmektedir.

Tablo 1: kriter-kriter karsilagtirmasi

Baslangic degerleri Normalize degerler
Fiyat | Kalite | Teslimat | Hizmet \ Fiyat | Kalite | Teslimat | Hizmet | Toplam | w
Fiyat 1 3 5 7 2,29 | 0,598 | 0,67 0,5 0,438 2,206 | 0,55
Kalite 1/3 1 3 7 1,16 | 0,197 | 0,224 0,3 0,438 1,159 | 0,29
Teslimat | 1/5 1/3 1 1 0,35 | 0,12 | 0,074 0,1 0,062 0,356 | 0,09
Hizmet 17 17 1 1 0,26 | 0,085 | 0,032 0,1 0,062 0,244 | 0,06
Toplam | 1,673 | 4,473 10 16 1 1 1 1
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Tablo 1’de yapilan islemlere gore dort kriter iginden en Onemlisi 0,55 Onem agirligr ile fiyat
kriteridir.

Alternatiflerin belirlenen dort kritere gore karsilagtirilmalart ve agirliklarinin bulunmasi ise tablo
2’de gosterilmektedir.

Tablo 2: kriterlere gore alternatiflerin karsilagtirilmasi

Baslangi¢c Degerleri Normalize Degerler Satir Agirhg:
A B C D A B C D
A 1 3 2 5 049 | 0,32 | 0,19 | 0,54 0,385
. B 1/3 1 1/5 3 066 | 01 | 0,01 | 0,32 0,272
2
v C Yo 5 1 17 | 0,24 | 0,53 | 0,09 | 0,01 0,217
D 1/5 1/3 7 1 0,09 | 0,03 | 068 | 01 0,225
Toplam | 2,03 | 9,33 | 10,2 | 9,14
A B C D A B C D
A 1 1/3 Yo 3 0,15 | 0,15 | 0,05 | 0,47 0,205
@ B 3 1 4 2 0,47 | 0,48 | 0,47 | 0,31 0,432
E C 2 Ya 1 /3 | 031 | 0,12 | 0,21 | 0,05 0,147
o
b D 1/3 Y2 3 1 0,05 | 0,24 | 0,35 | 0,15 0,197
.§
Toplam | 6,33 2 85 | 6,33
A B C D A B C D
A 1 6 1/3 3 022 | 028 | 0,2 | 0,32 0,255
g B 1/6 1 1/9 15 | 0,03 | 0,04 | 0,06 | 0,02 0,037
E C 3 9 1 5 0,66 | 0,42 | 06 | 0,54 0,555
D 1/3 5 1/5 1 007 | 028 | 0,22 | 01 0,142
Toplam 45 21 164 | 9.2
A B C D A B C D
E A 1 1/3 1 3 0,18 | 0,19 | 0,07 | 0,32 0,19
"]::‘ B 3 1 7 5 056 | 059 | 05 | 0,54 0,547
C 1 17 1 15 | 0,18 | 0,08 | 0,07 | 0,02 0,08
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D 1/3 1/5 5 1 0,06 | 011 | 035 | 01 0,155

Toplam | 533 | 1,67 14 9,2

Tablo 2’de gosterilen hesaplamalara gore; Fiyat kriterine gore A tedarik¢isinin agirligr (0,385),
Kalite kriterine gore B tedarik¢isinin agirligr (0,432), Teslimat kriterine gore C tedarikgisinin
agirlig1 (0,555) ve Hizmet kriterine gore ise B tedarikgisinin agirligi (0,547) en yiiksek ¢cikmustir.
Kriterlerin ve tedarikgilerin agirliklart belirlendikten sonra yapilacak islem birlesik agirliklarin
belirlenmesidir. Tablo 3’de birlesik agirliklar gosterilmektedir.

Tablo 3: Birlesik agirliklar

Kriter
. 0,55 0,29 0,09 0,06
Agirhiklar:
Tedarikgiler Fiyat Kalite Teslimat Hizmet

A 0,385 0,205 0,255 0,19
B 0,272 0,432 0,037 0,547
C 0,217 0,147 0,555 0,08
D 0,225 0,197 0,142 0,155

Matris ¢arpimi sonucunda (her bir tedarik¢inin her bir kriterden aldigir puan ile ilgili kriterin
agirliginin carpilmast ve toplanmasi ile elde edilen puan) A tedarikgisinin puani: 0,305, B
tedarik¢inin puani: 0,311, C tedarikgisinin puani: 0,216 ve D tedarikgisinin puani ise: 0,202 olarak
bulunmugstur. Buna gore bundan sonra ¢aligilmasi gereken tedarik¢i B tedarikeisidir.

3.2. Siparis Noktas1 Bulma

Tedarik¢i secimi yapildiktan sonra, ne zaman siparis verilmesi gerektiginin belirlenmesi i¢in siparis
noktas1 bulma hesab1 yapilacaktir. Bunun i¢in oncelikle firmanin son 12 aylik siparis miktarlar1 ve
bu siparislere ait tedarik siireleri analiz edilmistir. Bu veriler tablo 4’de gosterilmektedir.

Tablo 4: firmanin son 12 aylik siparis verileri

! 2 3 4 5 6 7 8 9 0 | 11 | 12
Siparis
talebi 400 360 280 260 330 190 170 220 320 160 400 250
Tedarik
R 12 14 12 10 14 12 10 15 12 10 12 11
siiresi

Aritmetik ortalama ile ortalama siparis talebi hesaplandiginda, ortalama talep: 278,33 birim olarak

bulunmustur. Benzer sekilde;
Talebe ait standart sapma: 84,62 dir
Ortalama tedarik suresi: 12 gundr

Tedarik siiresinin standart sapmasi: 1,65 dir.
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Tedarikginin servis diizeyi %95’tir ve normal dagilima uydugu kabul edilmistir.

0,95 i¢in tablodaki Z degeri 1,65 olmaktadir.

O zaman;

R=p.L+ZL.oD2+u2.0LT2 = (278,33).(12)+1,65V(278.,33).(84,62)+(278,332).1,652 = 4238,4/12
Aylik bazda siparis verme noktamiz = 353,2 ton olmaktadir.

Stok miktarinin 353,2ye diistiigii noktada tekrar siparig verilmelidir.

4. SONUC

Bu calismada, gida ambalaj1 lireten bir firma icin tedarik¢i se¢imi yapilacaktir. Hammadde olarak
kullanilan malzemeler yurtdisindan temin edilmektedir. Kullanilacak malzemeler gida ambalajinda
kullanilacag i¢in direkt olarak gida {iriiniine temas edecektir. Ve de ¢esitli kimyasallar da ihtiva
etmektedir. Bu nedenle stokta fazla bekletilmemesi gerekmektedir. Fakat tedarik siiresi uzun oldugu
icin firma stoksuz kalmak da istememektedir. Bu ikilem firmada problem olusturmaktadir. Bu
calismada bu problemin ¢6ziimii igin 6ncelikle ¢cok kriterli karar verme yontemlerinden olan AHP
ile tedarik¢i secimi yapilarak en dogru tedarik¢i bulunmaya calisilacaktir. Sonrasinda hammadde
stok optimizasyonu yapilarak uygun stok miktarlari bulunacaktir.

Tedarikci secimi icin, dort adet tedarikg¢i arasindan belirlenen dort adet ana kriter ile tercih
yapilmistir. AHP yonteminin kullanildig1 se¢im islemi sonucunda B tedarikgisi en uygun tedarikei
olarak belirlenmistir. Firmanin mevcut tedarik¢iden son 12 aylik yaptig: siparisler incelendiginde
ise firmanin ilgili malzemeden stok miktar1 353,2 tona diistiiglinde yeniden siparis vermesi gerektigi
belirlemistir.
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INPOEKTUPOBAHUA U UCCJIEJOBAHUME ITPOYHOCTHU
HEHTPOBEKHOI'O KOJIECA KOMIIPECCOPA B CAIIP
DESIGN AND RESEARCH OF THE STRENGTH OF
A CENTRIFUGAL COMPRESSOR WHEEL IN CAD

2.5. PEUIMOBA
enara.reyimowa@mail.ru
KazaHckuil HaMOHAJIBHBIN UCCIEA0BATEIBCKUN TEXHUYECKUN YHUBEPCUTET
umenu A. H. Tynonesa - KAU, Kazanp
3.M. 'M3ATYJIUIUH, n.1.1H., npodeccop
Ka3zaHnckuii HamoHaJIbHBIN UCCIEA0BATENIbCKUN TEXHUUECKUN YHUBEPCUTET
nmenu A. H. Tynonesa - KA, Ka3anb

B cmamve uccxzedyemc;i B6O03MONHCHOCMb npoeKkmupoeanusl ueHmpo6emcH020 KoJjeca
Komnpeccopa 3Hep2emuqea<oﬁ YCMAaHOBKU. HpoeKmupoeaHue I’lpOLL?GO()uJZOCb C ucnojvloearHuem
naxkema npoepamm KOMIIAC — 3D. [lpounocmuvie pacuemvl yenmpobexcHo2o Koaeca
Komnpeccopa Obvliu 8bINOIHEHbL C UCNONb308aHUuem nakema npoepamm ANSYS.

The article examines the possibility of designing a centrifugal compressor wheel for a power
plant. The design was carried out using the KOMPAS - 3D software package. The strength
calculations of the centrifugal compressor wheel were carried out using the ANSYS software
package.

Kmouesvie cnosa: yenmpooeosicnoe koneco, ANSYS, xomnpeccop, SOLID187.

Keywords: centrifugal wheel, ANSYS, compressor, SOLID187.

B Hacrosimiee BpeMsi KOMIIPECCOPHI HCIOIB3YIOTCS B PA3JIMYHBIX 00JIACTIX TEXHUKH, HAIPUMED,
B aBUHAJIBUTATCICCTPOCHHUHN W  JaJIbHECM razocHa0Oxenun. Ha KOMITPECCOPHBIX  CTAaHLUAX
MaruCTpajJbHbIX Ta30IIpOBOAOB MCIIOJIB3YIOTCA B Kady€CTBEC IIPHBOJA Ta30ICPECKAUYUBAIOINX
arperaros.

I[J'IH MMPOCKTUPOBAHUA U I THTPOYHOCTHBIX PACUCTOB ObLIM Ha3HAYEHBI CJIeayromue
rnapaMeTpsbl:

e yacrtoTa Bpamenus - 14000 06/m;

® CTCICHB IMOBBIIICHUS JABJICHUS B KOMITpeccope — 3;

e JMaMeTp HeHTPOOEKHOro Koieca — 658,6 MM;

e pamunyc — 329,3 MmmMm;

e MaTepuan MEeHTpPoOekHOro koiieca — DOU698-BJl (crutaB kapompodHBI HAa HUKEIEBOU
OCHOBE);

e IOTHOCTH MaTeprana — 4800 kr/m>.
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Puc. 1. 3D mooenv yenmpobesicnozo xoneca

B 1moysHOM COOTBETCTBHHM C METOJMKOW, ommcaHHOW B [1; 2; 3], ¢ ucnoib30BaHUEM ITaKeTa
nporpamMM ANSY'S ObUTH TIPOBEACHBI IIPOYHOCTHBIE PACUCTHI.

B knure [3] yka3biBaeTcs, 4TO IEHTPOOEIKHBIE KOJIECa KOMIPECCOPOB SIBJISIIOTCS OJHUMH M3
HanboJee OTBETCTBEHHBIX JAETajieil, TaKk Kak MpU UX pa3pyLIEHUU MOXKET NMPUBECTU K OMACHBIM
MOCIIEZICTBHSIM.

HanpsokeHns B L@HTPOOEXKHBIX KoJecaX BO3HUKAIOT OT CHJI HMHEPIHMH CaMOro Kolieca U
MIPUCOEIMHEHHBIX K HEMY JIONATOK, OT HEPAaBHOMEPHOTO HarpeBa KoJjieca Mo paguycy, OT HaTsra,
CO3/1aBa€MOI0 INPECCOBOM IMOCAIKOI KoJieca Ha Bajl, €CIM IEHTPOOEKHOE KOJECO COECITUHEHO C
BaJIOM TaKHM CITOCOOOM.

HampspkeHHOCTh  TICHTPOOEKHOTO KoJIeca OMpeessieTcss 3KBHUBAJCHTHBIM HAINPSHKCHHEM B
COOTBETCTBUU C KpuTepreM npodHoctn Muzeca-I'yoepa-I'enku:

O} = Omax =%\/(0'x —ay)z i(cry —0; )2 +(07 —o-X)2 +o-(2x2y+2y22+222x)

MeCTHBIfI KOB(l)(l)I/H_[I/IeHT 3ariaca HpO‘-IHOCTI/I 10 HaprDKeHI/IﬂM:
% (T,7)
'y =—2—
O max

rne 0, (T,r) - npemen UIMTENLHOM MPOYHOCTH MaTepualia LEHTPOOESIKHOro KoJjeca,
3aBUCSIIUN OT TeMeparypbl T U JTUTEIBHOCTH PabOTHI T,
0,.=0,,Ha JAaHHOM paauyce Koseca. 3amac K, BbluuciseTcs Mg BCeX paJnyCoB

I.IeHTp06C)KHOI‘O KoJIcCa.
B kadecTBe 3amaca IMPOYHOCTHU I_IeHTpO6€)KHOFO KOJICCa MPUHHUMACTCA

K, :min(KMi);KM >1,45,
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Puc. 2. 3D mooenv yenmpobesicnozo xoneca

VY KaXI0ro THIIA 3JEMEHTOB OOBIYHO HEOOXOIUMO 3a4aTh OMIMH. DTH ONIMU TTO3BOJISIOT
yHOpaBJIATh DPA3JIMYHBIMM IapaMeTpaMu »jeMeHTa. {1 1eHTpoOexHoro koisieca ObUT BbIOpaH
anemeHT SOLID187. Dnement SOLID187 (puc. 3) npeacrasiseT coboit TpexMmepHbIi, 10-y3moBoit
KOHEUHBIH 3JeMEeHT. B KaxaoMm y3ie HuMeloTcs TpU CTEHNeHH CBOOOJbI: IepeMelleHHs B
HamnpaBJlICHUAX Ocel X, y W z. DneMeHT o0jajaeT IIaCTUYHOCTHIO, THIEPAIIaCTUYHOCTBIO,
MOJI3yYeCThiO, OOJBIIMM NPOTHOOM M pa3nuyHbIMH BHIamMHu Jedopmaruu. SOLID187 umeer
KBaJPaTUYHYIO alMpPOKCUMAIIMIO TOJIe TIEPEMEICHUH U XOPOIIO MOAXOAUT AN MOACITHUPOBAHHUS
HEPETYJSIPHBIX CETOK (Hampumep, u3 pa3nudabix cucreM CAD / CAM).

Puc. 3. I'eomempus snemenma SOLID187

LleHTpOOEKHOE KOJIECO PACCUNUTHIBACTCS B IMHEHHO-YIPYTOi MOJICTAHOBKE, UCIIONIb3YS MOJIENb
UJCAIBHOTO YIIPYrOro MaTepuaia.
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Puc. 4. Pazbuenue na xouneunvie snemenmol SOLID187

MecTHbIi K03 PHIIMEHT 3amaca MPOYHOCTH MO HATPSIKCHUSIM:
0,,(T:7)  110.107

K B 9
O max 0.236-10

=4.66

M=

VYciioBHsS TPOYHOCTHOM HAZAEHKHOCTH:

Ky

YcnoBus HpO‘IHOCTHOﬁ HaACKHOCTH 1O MECTHBIM HAIIPSKCHUSAM BBIIIOJIHACTCA.

= 466 > 1,45

Puc. 5. Dreusanenmuvle nanpscenus no meopuu npounocmu Muzeca-Iyoepa-I enku
Cnucok JurepaTypbl

1. bupeep U.A. Pacuer Ha mpouHocTh netaneit mamue: CnpaBounuk / M.A. buprep, b.O.
lopp, I'.b. Mocunesuu / 3-¢ uzn., nepepad. u gom. — M: MamuHoctpoenue, 1979. — 702 c.
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2. bonoapuyk I1.B. TlpoyHOCTHOE TPOEKTHPOBAaHHME JIomaTok W jguckoB ['TJ/[ B KOHEYHO—
anemeHTHOM Komiutekce ANSYS / I1.B. bonmapuyk, C.B. ®dananees / yue6. mocooue. -Camapa:
N3n-Bo Camap. roc. aspokocM. yH-Ta, 2006. — 42 c.
3. Benuxanosa H.II. Pacuer Ha mnpouHocTh ocHOBHBIX Jetaneit I'TJl (JIabopaTopHblit
MIPaKTUKyM 10 JUCHUIUIMHE «JlMHAMMKa ¥ IPOYHOCTh AaBHALIMOHHBIX JBHUraTeled M

sHepretuueckux ycraHoBok») / H.II. BenukanoBa, ®.K. 3akues, IL.I. BenukanoB / y4eOHOe
nocobwue. - Kazanb: M3n-Bo KI'TY um. A.H. Tymosnesa, 2008. - 83 c.
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