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Onemli, Dikkatle Okuyunuz Liitfen
Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gecen bildiriler icin online (video
konferans sistemi iizerinden) sunum imkani saglanmistir.

Online sunum yapabilmek i¢in https://zoom.us/join sitesi iizerinden giris yaparak “Meeting ID or Personal
Link Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi ticretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde calisiyor.

Her oturumdaki sunucular, sunum saatinden 5 dk éncesinde oturuma baglanmis olmalar1 gerekmektedir.
Tiim kongre katihmeilari canli baglanarak tiim oturumlari dinleyebilir.

Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BiLGILER
Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.
Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID
numarasi gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir
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IMPORTANT, PLEASE READ CAREFULLY

To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “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.

The participant must be connected to the session 5 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

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.
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ile sabitlenir ve kanadin cevresine havayl temsil
edecek sekilde bir kontrol hacmi gizilir.

«  Olusturulan bu geometri Fluid Flow (Akis Analizi)
bakiimiine aktarihr ve iizerine mesh atamasi yamhr.
Kanat cizgilerine yakm yerlerde daha yogun mesh
atamast yapacak sekilde tiim hacime mesh atanir.
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? Introduction
Power = electronics  converters  are
increasingly used In Industrial and
domestic fields. At present, the design of
these devices is becoming an important
issue in companies, because the
profotypes are expensive and the design
phase, which is becoming more and more
complicated with the increase in -—:-"-/
constraints, is mainly based on
oxperionce. Thus, the need for a design !
approach by optimization will become a -
primary concern of the industrial world. It
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Abstract

We introduce in this paper the meaning of neutro in mathematics, specially according to the
perspective of algebra with a simplified and quick historical review of the development of
mathematical logic rules and tools over time.

1. Introduction

Since Aristo built logic rules and named it Analytiques — Analytic in English — the scientists
and researchers who works in this field tried to develop rules or devise new logical rules.
Researchers have tried to find mechanisms and rules for logic through which scientific and
cosmic phenomena can be explained. Therefore, mathematical logic has gone through many

stages. According to Charles Ashbacher [1], mathematical logic passed by four main phases.

1. Aristotle logic, and in math its name became Classical logic: As we know,
Aristo putted three important rules\Laws as an axiom for the human mind

a. Identity law: x is X

b. Un contradiction law: if A is one issue, and its opposite is B then, if x is
one event, it has to hold either A or B and it is impossible hold both

c. The excluded middle law: It means, for any issue there are two
Prospects for one statement, either holds it or hold its opposite. That
last rule is the cornerstone of Aristotelian logic, and follows that logical
propositions are either totally true or totally false. Although, as a
mathematicians can note these rules aligns with discreet mathematics.

2. Three-valued logic of the scientists Lukasiewicz and Bochvar: This phase can
be considered as the first step in violating the principle of excluded middle.

3. Fuzzy logic: It is considered a transition from logics that uses discrete values to
logic that uses continuous mathematics, and this logic is the bedrock of the
types of logics that use continuous values. It has two main branches of it,
intuitionistic logic, and paraconsistent logic.

4. Neutrosophic logic: Fuzzy logic that employs an indeterminate value is
combined or extended in Neutrosophic Logic, which was developed by
Florentin Smarandache in 1995. Every logical variable x in neutrosophic logic
is simply described by an ordered triple. Therefore, [2] defines this logic as a

Proceeding Books Page 1 www.inbak.org



4th INTERNATIONAL 5 OCAK CONGRESS"ON :APPLIED SCIENCES
January 5-6, 2023/ Adana, TURKIYE

set of rules where each statement is projected to have a certain proportion of
truth in a subset T, a certain percentage of indeterminacy in a subset I, and a
certain percentage of falsity in a subset F, where T, I, and F are specified
above. We can also express and clarify the previous information by looking at
the following figure which show the extension each logic from other.

FIGURE1. EVOLVING LOGIC

Neutrosophic Logic
Smarandache

Fuzzy Logic
Zadeh

Three-valued Logic
Lukasiewiczdache

Classical Logic
Aristotle

2. Fuzzy Logic

Between 1965-1969, at the University of California, Lotfi A. Zadeh [3], a professor in
the Department of EE/CS, devised an expansion of the classical and multivalued
logics known as fuzzy logic. The scheme used one idea which is consider a basic idea
in probability where an event can have a value as its happened probability between 0
and 1. Gradations of truth are produced by applying this likelihood grading to this
logic. Fuzzy logic was initially developed to help with knowledge representation
issues and is a more rational method of forecasting future events. For instance, we will
be able to give the statement "It will rain tomorrow" a value of T or F the day after
tomorrow. Today, we lack this confidence, but we can still make predictions based on
past events and our understanding of weather patterns, such as "There is an 80%
likelihood that it will rain tomorrow."

3. Neutrosophic Logic
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It was created for each element of intuitionistic fuzzy logic to be an element of
neutrosophic logic. In the Neutrosophy, which is a generalization of both dialectics
and yin-yang philosophy [1], the dynamics of opposites as well as their neutrals are
studied. For example, the triple (A, NeutA, AntiA) is regarded as studying item "A" in
neutrosophic logic, where "A" is an item, "AntiA" is its opposite, and "NeutA" is their
neutral (indeterminacy between them). It is important to remember that neutro is a
component of one neutrosophic system. So, if we ask ourselves, what is the concept
which added from the neutro? In fact, before we can respond to the issue, we must
point out that the Laws of Composition on a given set are well-defined in all classical
algebraic structures. However, this is a limited example because there are many more
instances in science and in any field of knowledge where a law of composition defined
on a set may only be partially defined (or partially true) and partially undefined (or
partially false). For this reason, Smarandache coined the terms neutro-defined and
antidefined, respectively, and took into account the significance of neutro coming
from the fact that it accurately reflects our reality. He originally described them in
2019 however. He later merged various algebraic structures and the neutro idea in
2020.

4. Definition of Neutrosophic Triplet Axioms

Consider W is universe of our studying, and consider some of well-defined laws

defined over W, S is a nonempty set of ¥ over « is an issue. Then

e q is classical issue if all S’s elements verify it

e ¢ is anti-axiom if all S’s elements do not verify it

e ¢ is neutro issue if some of S’s elements verify it, and the others do not verify
it.

5. Comparing between classical, anti and neutro

Firstly, we will compare operation’s law. Consider ® is an operation between two

elements belong to one nonempty seti.e., S,V x,y € S,and 3 a, b, ¢, d € S then.

Law Classical Anti Neutro
x ® 'y either ) )
X ® y # 2 answers ¢ ® d is classical,
Well Defined undefined, or = at ) )
XRy=x®y and a ® b is anti
least 2 answer
c®deSand
Closed x®y€ES x®y¢&S
a®bé&sS

Tablel. comparing operation’s law
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If the operation holds two previous axiom it called binary operation, so there is binary
classical operation, it also can write as binary operation. There is binary-anti operation

and there is binary neutro operation.

Example 4.1 Look at the following tables:

+ X c v @ b n m # r t y
X © v X b q w e R t y u
c A\ X c n q q w T r t y
\4 X c \4 m w w w Y t r y

Table2. Different three operations

The operation + is binary operation ‘classical’ because it holds both Well-defined and
closed, and it’s important to note if it was hold just one of them then it isn’t binary
classical operation. While the operation @ is binary antioperation because it isn’t
closed. It’s important to note that any operation to being binary antioperation must be
neither well defined nor closed. The last # is binary neutro operation because it is
neutro closed. We can note if the operation either neutro Well-defined or neutro closed
it will be binary neutro operation. In general, we can say, A NeutroAlgebra is an
algebra which has at least one Neutro-operation or one Neutro-Axiom (axiom that is
true for some elements, indeterminate for other elements, and false for the other
elements). While an AntiAlgebraic Structure is an algebraic structure that has at least
one Antiaxiom

Now, we will compare relation’s law, consider ® is an operation between two

elements belong to one nonempty seti.e., S,V Xx,y,z€ S,and 3 a, b, c, v,n,m € S,

then.
Law Classical Anti Neutro
Commutativi Ry=y® ®y+£y® mm = m e
X = X
ommutativity Yy FEYFYER and, a®b#b®a
v® (n®m) = (v ®
Xx® (yRz) = (x ® | x ® (y®z) # (x ® |n) ® m and, a ®
Associativity
y)®z y)® z (b®c) # (a®b) ®
c

Either 3e€ S: x ® | Je€E S:a®e=¢ =
e¥e#*e®x,orle®a,and {{b®e

JeeES:x®e=x . .
[Je,i€S:a®e=|or ¢ ® y] is

Identity element

=e® X . .
a=e¢ ®aanda ® i | indeterminate or b
=a=i®a ®e#e®b+#b}
IXES: x®Xx =¢|eitherAXES: x®|Ja€ES:a®a =¢
Invers element ~ N N N
=X ®x X =e=Xx ®x,0or|= a ® a and,
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1y,z€S:x®y | {[either Ab ES: b
=e=y ®xandx [ ®b =e=b ®b],
®z =e=z ®x |ordy,zES:c®
y =e=y ®cand
vVR®Rz =e=z ®
v}

Table3. comparing relation’s law

For more examples or definitions for those concepts, we refer to [4].
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OZET

Insansiz muharebe vasitalarinin siniflandirilarak muharebe sahasinda amaca uygun olarak
nasil segilebilecegi muharebe sahasinda karsilasacagi olumlu ve olumsuz etkileri belirleyerek
olumsuz etkileri varsa nasil giderilebilecegi olumlu etkilerini ise nasil gelistirecegi bu
araglarin kullanim ile elde edilen siyasi ve askeri kazanimlarin askeri harp tlizerine etkilerinin
tarihsel degisimi incelenerek stratejik bir analiz ortaya koymayr amaglamaktadir.
Konunun tarihgesinin ¢ikartilmasi i¢in literatiir ve okuma yapilarak ge¢mis ve giiniimiizdeki
durum ortaya konulmustur. Uygulama ornekleri iizerinden vaka analizi yapilarak gegmisten
glinimilize ag¢iga c¢ikan insansiz muharebe araglarinin siniflandirilmast ve nitelikleri
incelenmistir. Bu yonle diinyada devam eden gelismeler incelenecek ve bu araglarin
kullaniminin meydana getirecegi avantaj ve dezavantajlari tizerinden iilkemiz, NATO ve diger
tilkeler adma bir analiz yapilmistir.
Insansiz muharebe araclarin kullanilmas1 sonucu muharebe ortaminda kullanilan personel
sayisinin azalmasi ile zirhli araclarin sahada yavas ilerlemesi, sabit duran savunma sistemleri
ve bunlarin etkili bir hedef haline gelmesi yakin gelecekte muharebe ortaminin yeniden
sekillenmesinin kagimilmaz bir gercek olarak karsimiza cikmustir.
Insansiz muharebe araglarmin tasarlanmasi ve gelistirilmesi ile birlikte askeri birlikler
gorevlerinin icrasi kapsaminda farkli bir yetenek kazanmis, daha zorlu tip gorevleri yapmak
icin de firsat sahibi olmustur. Gelisen durumlar {ilkelerin bu araglar stirekli bir gelistirme
cabasi icerisinde olmasini zorunlu kilmaktadir.

Anahtar Kelime: Muharebe, IMA, Savunma Sanayi
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THE STRATEGIC ANALYSIS OF THE HISTORY
AND CLASSIFICATION OF UNMANNED COMBAT VEHICLES AND THEIR IMP
ACT ON THE BATTLEFIELD

ABSTRACT

The aim of this study is how to classify unmanned combat vehicles and select them for the
purpose on the battlefield by determining the positive and negative sides which will face on
the battlefield.In addition,in this study we also discuss if there are any negative effects how to
eliminate them and how to improve the positive effects.It also aims to present a strategic
analysis by examining the effects of the political and military gains obtained by the use of
these tools on military warfare.

In order to make the chronology of the subject, research has been carried out,and it
shows past and present situations.By making case analysis through application examples, the
classification and qualifications of unmanned combat vehicles that have emerged from past to
present will be examined. In this direction, the ongoing developments in the world will be
examined and an analysis of the the advantages and disadvantages of the use of these tools,
will be made on behalf of our country, NATO and other countries.

As a result of the use of unmanned vehicles the number of the personnel used in the battle
environment decreased.Therefore,because of this, the slow progress of armored vehicles in
the field, fixed defense systems and their becoming an effective target have emerged as an
inevitable reality of the reshaping of the combat environment in the near future.

Military units have gained a different ability within the scope of the fulfilling their duties and
have also had the opportunity to perform more challenging type tasks with the design and
development of unmanned combat vehicles. Developing situations oblige countries to be in a
continuous effort to develop these tools.

Keywords: Combat, IMA, Defense Industry
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ANA BARATI', AYAN HUSEYNZADE?
' MICROBIOLOGY DEPARTMENT, KHAZAR UNIVERSITY, BAKU, AZERBAIJAN

 MOLECULAR BIOLOGY DEPARTMENT, ISTANBUL UNIVERSITY, ISTANBUL,
TURKEY

Objective: According to the research of the World Health Organization (WHO), more than 3
million people die from malaria every year. According to the latest report of Malaria, 245 million
cases of malaria were detected in 2020, and 247 million cases in 2021. The reason for the rise is
assumed to be linked to the COVID-19 pandemic. The main reasons for this widespread disease
in the world are the formation of resistance to antimalarial drugs, malaria parasites especially
P.falciparum, and vectors to insecticides. Today, developments in nanotechnology lead
development to new approaches in parasitology by including malaria as in other fields. This
paper aims to examine the literature on nanotechnology applications in the fight against malaria
and to determine future strategies.

Method: For this purpose, more than 150 articles were reviewed. These include various
nanoparticles such as metallic, polymeric nanocarrier systems, solid lipid nanoparticles,
nanostructured lipid carriers, nanoemulsions, and containing antimalarial drugs. We had chosen
green chemistry and utilization of green routes for the production of metal NPs, and polymeric
nanoparticles as antimalarial agents which we judge capable of being more easily adapted to
malaria pathophysiology.

Result: Nanotechnology could solution against malaria drug resistance by introducing the
control of drug release at the nanoscale or building active nanoparticles to be used against the
parasite also Nano vector-mediated delivery systems of vaccines offer an opportunity to augment
the antibody and cell-mediated immune responses. Nanoparticles make a vaccine more efficient
in selectively targeting cell surface receptors to induce protective immunity. In addition, among
all the nanoparticles, silver nanoparticles (AgNPs) by use of green synthesis are more effective
because of their broad-spectrum antimalarial activities, this effect may be attributed to the
presence of phytochemicals conferring protective and anti-oxidative activity against oxidative
stress induced in the host parasitized red blood cells by the malarial parasites.

Conclusion: The scrutinization of records by us has proven the success of nanoparticles and the
future need for new and efficient therapeutic and prophylactic strategies against malaria.
However, despite their advantages and affordability nanoparticles in treating malaria, needs a
long-term study.

Keywords: Malaria, metallic nanoparticles, polymeric nanoparticle, green chemistry

Proceeding Books Page 8 www.inbak.org



4th INTERNATIONAL 5 OCAK CONGRESS ON APPLIED SCIENCES
January 5-6, 2023/ Adana, TURKIYE

PHYTOCHEMICAL AND ANTIBACTERIAL ANALYSIS OF LEAVES EXTRACT OF
PISTIA STRATIOTES
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Medicinal plants serve as important source of natural products or chemical substances which are
produced by living organisms. In this research phytochemical analysis of leaves extracts of Pistia
Stratiotes for antibacterial activity against four selected bacterial isolates: Staphyloccus Aureus;
Salmonella Typhi; Escherichia coli; Klebsiella pneumonia were carried out. It was discovered
that ethanolic extract of Pistia stratiotes plant shows positive reaction for secondary metabolites
like alkaloids, flavonoid, Steroids. While compounds like Carbohydrates, Saponins, and Tannins
shows negative response. The results from all the extracts possess anti-bacterial activity against
three (3) isolates of bacteria Staphylococcus Aureus, Salmonella typhi and E. coli. The methanol
and ethanol extract are more active on Staphylococcus Aureus and Salmonella typhi. But
chloroform extract are more active on Escherichia coli followed by Staphylococcus Aureus.
However, Methanol and Ethanol extract used in this study did not demonstrate any inhibitory
activity on Klebsiella pneumonia. This shows that the plant is broad-spectrum antibacterial agent.
Hence, the plant can be utilized to augment the service of Primary Health Care.

Proceeding Books Page 9 www.inbak.org



4th INTERNATIONAL 5 OCAK CONGRESS ON APPLIED SCIENCES
January 5-6, 2023/ Adana, TURKIYE

A RETROSPECTIVE STUDY OF THE EFFECTIVENESS OF VACCINATION AGAINST
SARS-COV-2 IN AZERBAIJAN

THE V.Y. AKHUNDOYV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
BAKU, AZERBAIJAN R.

BAGIROVA MALAHAT
THE V.Y. AKHUNDOV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0002-6018-832X
MAMMADOVA VUQARA
THE V.Y. AKHUNDOYV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0001-8388-9383
ISMAYILOVA SABINA
THE V.Y. AKHUNDOV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0002-0788-2080
PASHAYEVA XAYALA
THE V.Y. AKHUNDOV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0001-7133-2350
ALAZOVA KONUL
THE V.Y. AKHUNDOV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0003-2329-370X
MIKAYILOVA VUSALA
THE V.Y. AKHUNDOYV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0002-9779-6852
HAMZAYEVA MEHRAN
THE V.Y. AKHUNDOV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0002-9564-5738
MAMMADOVA CAHAN
THE V.Y. AKHUNDOYV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0003-4472-3115
MAMMADOYV PARVIN
THE V.Y. AKHUNDOV SCIENTIFIC RESEARCH MEDICAL PREVENTIVE INSTITUTE
ORCID: 0000-0002-3210-5400

Abstract.

The novel coronavirus SARS-CoV-2, a severe acute respiratory syndrome that emerged in China in
December 2019, has become a pandemic as a result of epidemic outbreaks. The main reasons for
the rapid spread of Covid-19 in the world are the lack of specific medicines against this disease, the
lack of vaccines in the first period of the pandemic, and the insufficient effectiveness of the
vaccines used against the virus in later periods. The main fight against the SARS-CoV-2 virus
began after the introduction of vaccines in different countries of the world. There are different

information about the effectiveness of vaccines applied in different countries of the world. Various
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vaccines against SARS-CoV-2 virus such as AstraZeneca, Moderna, Pfizer Biontec, Sputnik V have
been applied in Azerbaijan for the purpose of immunoprophylaxis.Therefore, the aim of this study
is to retrospectively study the efficacy of vaccination against SARS-CoV-2 in individuals
vaccinated with Sinovac and Pfizer.

Keywords: SARS-CoV-2, retrospective, Covid 19, infection, research

Material and method.

In the research, the medical histories of 172 patients who were treated in the intensive care unit of
the New Clinic (Azerbaijan, Baku) in 2022 were retrospectively reviewed. Information about the
effectiveness of the vaccine in patients was collected according to various parameters (the course of
the disease, the dose of the vaccine, concomitant diseases).

Results.

As a result of the researches, among the patients receiving treatment in the intensive care unit, the
most observed symptoms were weakness, fever, cough, hard breathing, and in some of them,
"ground-glass" was found in the lungs. 84 of the patients were women (48.84%), 88 were men
(51.16%). 66 women (78.57%) were vaccinated, 42 women (21.43%) were not. 56 men (63.64%)
were vaccinated, 32 men (36.36%) were not. It was also investigated how many doses of vaccine
the vaccinated received. Research shows that 52 (78.79%) of the vaccinated women received 2
doses, 10 (15.15%) received 1 dose, and 4 (6.06%) received 3 doses. The results obtained by the
retrospective method show that the clinical course of the disease in patients infected with SARS-

CoV 2 is milder in vaccinated individuals than in non-vaccinated ones.
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ABSTRACT

This study investigates the fitting performance of a reparameterization of the Geometric
regression, namely, Poisson-Exponential (PE) regression, with a set of different estimation
techniques. The PE regression model better deals with outliers in count data compared to the
usual Poisson regression model which may suffer from distorted standard errors and
unreliable test statistics when the data contain outliers. In the study, we first introduce the
distributional features of the PE distribution such as its probability and mass functions, the
values of mean and variances, moment generating and survival functions etc. Then, we use
the PE distribution to formulate our proposed PE regression model in the context of
generalized linear models. The log link function is used to relate a count outcome with linear
predictors in the design matrix. Subsequently, the model is used to deal with outliers in the
count data with different estimation techniques. The estimation techniques used in this sense
are the methods of maximum likelihood (ML), least square (LS), weighted least square
(WLS), least absolute deviation (LAD), weighted least absolute deviation (WLAD), Cramer-
von Mises (CVM), and expectation-maximization (EM) algorithm. A simulation study is
carried out to compare the fitting performance of the PE regression with the estimation
techniques with and without outliers. It has been shown that the ML estimation is often
superior than other estimation methods when the count data do not contain outliers. However,
obtaining the maximum likelihood estimates using the EM algorithm outperforms other
estimation methods in the presence of outliers in the count data. A real-life application is used
to exemplify our solutions to the count data with outliers.

Keywords: Poisson-Exponential model, count data, outliers, maximum likelihood estimation,
expectation-maximization algorithm
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ABSTRACT

In this study, a new probability distribution that can be used in modeling skewed data is
introduced. One tail of a skewed probability distribution is longer than the other. In a
symmetrical distribution, on the other hand, the two halves of the probability distribution are
mirror images of each other around the expected value. Data observed in real life often
follows a skewed distribution. In this regard, it is important that probability distributions used
in modeling skewed observations contain a skewness parameter.

Skew-symmetric distributions are a class of probability density functions that contain
skewness parameters. Combining a symmetrical probability density function with a skewing
function yields the probability models in this family. This approach is based on constructing a
new probability density function with f(x)¥(g(x)), where f is a symmetrical probability
density function around zero, g is an odd and continuous function, and V¥ is a function that
satisfies W(x) + P(—x) =1 and 0 < W(x) < 1. In this study, we take f is the pdf of
Hyperbolic Secant distribution and W(g(x)) = ®(Ax) and obtain a new skewed distribution
called skew-symmetric hyperbolic secant normal distribution (SSSN), where @ is the cdf of
standard normal distribution . The skewness of the SSSN distribution can be adjusted by the
parameter AER. The characteristic functions and moments of the SSSN(A) distribution have
been studied. Although explicit analytical expressions cannot be obtained, mathematical forms
that can be easily calculated by computer algorithms have been obtained. Our numerical
analysis has shown that the even moments of the distribution are related to the secant (Zig)
numbers. According to the results obtained, the skewness of the distribution varies between -
1.8 and 1.8, and the kurtosis varies between 4.7 and 7.98. The maximum likelihood function
of the parameter A is reduced to an equation that numerical methods will maximize. Thus,
parameter estimation can be made by numerical methods such as Newton's method. In the
study, the location-scale extension of the SSSN distribution was also studied, so a flexible
three-parameter (4 € R: location, o > 0: scale, AER: shape/skewness) distribution that could
be used in real life was obtained. With the Monte-Carlo simulation study, it was observed that
the maximum likelihood estimates of the parameters of the SSSN(u, g,A) distribution were
asymptotic unbiased, and consistent. In the last section, SSSN(y, g, A) distribution was applied
to two real-life data sets. The first one is the 100 athletes' data, which is frequently used to

demonstrate modeling performance in studies on skewed distributions. For comparison, the
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Skew Normal (SN) distribution given by Azzalini was used. Kolmogorov-Smirnov (KS) test
statistics were obtained as 0.0455 for SSSN distribution, 0.0748 for SN distribution, AIC
values as 702.055 for SSSN, and 706.607 for SN. Accordingly, the goodness of fit of both
distributions cannot be rejected (p>0.05). However, when the KS and AIC values are
considered, it is understood that the success of modeling this data set of SSSN distribution is
better than the SN distribution. In the second application, we used the average wind speed data
recorded by the Istanbul Biiyiikada Meteorology Station in January 2020. As a result of the
analysis, the KS statistic and p-value were obtained as 0.029 and 0.53, respectively. It is also
obtained as log-likelihood 1798.64, AIC=3603.39, and BIC=3617.21. The results obtained
from this study showed that the obtained SSSN distribution is a suitable probability model for
modeling skewed data, especially with the help of computer programs.

Keywords: Skew distribution, Symmetric distribution, Hyperbolic secant, Wind speed.
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MODEL SELECTION USING BAYES FACTOR IN THE PRESENCE OF OUTLIERS
FOR COUNT DATA

DR. YASIN ALTINISIK
SINOP UNIVERSITY, FACULTY OF ARTS AND SCIENCES, 0000-0001-9375-2276

ABSTRACT

The Bayes factor is an approximation method that can be used to evaluate a set of models
formulated based on theories in the literature. In this study, we applied the Bayes factor in the
context of count data. The Poisson regression is the most commonly used statistical technique
in the literature that can be used to predict a count outcome. This technique assumes that the
mean and variance of the outcome in the data are equal to each other. However,
overdispersion problem may arise due to outliers in the count data where the difference
between variance and mean adds an extra variation to the data. The problem of overdispersion
in count data can cause an incorrect model to be selected as the best model in a set of
candidate models because this problem distorts the standard errors of parameter estimates.
This study uses another technique in conjunction with the Bayes factor to better cope with
outliers in count data, namely, the Poisson Exponential (PE) regression model. With this way,
we aim to obtain a better evaluation of the models under consideration compared to the use of
the usual Poisson regression with the Bayes factor. The Bayes factor requires the estimates of
model parameters and their covariance matrix for model selection. In this study, parameter
estimation in the Poisson and PE regression techniques is performed using the method of
maximum likelithood. A comprehensive simulation study is conducted on the comparison of
the usual Poisson regression and PE regression techniques with the Bayes factor in the
presence of overdispersion due to outliers. A real data example illustrates the model selection
using the Bayes factor in the context of count data with outliers.

Keywords: Model selection, Bayes factor, Poisson Exponential model, count data, outliers
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INVESTIGATING OF HEAT STRESS ON HSP70 LEVELS iN POULTRY: IN-
SILICO ANALYSIS OF HSP70 GENES
E.D. YEGENOGLU' G. BILGEN?
" MANISA CELAL BAYAR UNIiVERSITY, ALASEHIR VOCATIONAL SCHOOL,
ALASEHIR-MANISA;
2EGE UNIVERSITY, AGRICULTURE FACULTY, DEPT. OF ANIMAL SCIENCE,
BIOMETRY-GENETICS, IZMIR-BORNOVA

ABSTRACT
The synthesis of specific proteins, called heat shock proteins, is rapidly increased in the cell
when environmental conditions change. These proteins are referred to as heat shock proteins.
Although they are named as heat shock proteins, their expression increases under all stress
conditions. Their DNA sequences are highly conserved in organisms, which also describes
their protective and important role in the process of cell survival. Heat shock proteins are
classified into families according to their molecular weight, e.g., Hsp110, hsp90, hsp70, and
small molecular weight Hsps. Members of the hsp70 family contribute to processes involved
in normal cellular functions during cell stress. Therefore, hsp70 is also involved in the
mechanism of thermotolerance. Since ambient temperature is one of the key factors for
homeostasis of chickens in hot climates, determining the effects of heat stress on hsp70 and
the relationship between thermotolerance and gene expressions could be an important factor
in breeding studies.
The aim of this study was to investigate the effect of heat stress on heat shock protein 70
(Hsp70) levels in broiler chickens from old breeders and to evaluate in silico analysis of
Hsp70 genes using bioinformatics tools.

Keywords: broilers, heat conditioning, hsp70 protein, hsp70 genes, thermotolerance,
bioinformatic analysis

INTRODUCTION
When cells are exposed to altered environmental conditions, the synthesis of specific proteins
called heat shock proteins is rapidly increased in the cell. Although these proteins are usually
referred to as heat shock proteins, their expression increases in response to all types of
stressors such as high or low ambient temperatures, hypoxia, irradiation, chemical agents,
heavy metals, alcohol, or feed restriction (Hahn et al., 1991; Givisiez et al., 1999; Zulkifli et
al., 2002; Ozer et al., 2002; Saydam et al., 2003).
Heat shock proteins are classified into families according to their molecular weight, e.g.,
Hsp110, hsp90, hsp70, and small molecular weight Hsps. Heat shock proteins have highly
conserved DNA sequences among living organisms. Members of the hsp70 family not only
play a key role in cell survival during stress but are also involved in processes that are part of
normal cellular functions (Hightower, 1993; Feder and Hofmann, 1999).

I This study included data from pH.D thesis of the first author.
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In the presence of environmental stressors, cells either cease or reduce their normal functions.
Transport, DNA transcription, and RNA translation are postponed, and synthesis of heat
shock proteins is increased under these restrictive cellular conditions. The cellular stress
response is one of the most conserved genetic systems in organisms (Lindquist and Craig,
1988; Csermely and Yahara, 2002). The cellular stress response in cells was first noted or
termed the "heat shock response" by Ritossa (1962) because it was exhibited after cells were
subjected to heat treatment. After the discovery of the heat shock response, the resulting
proteins of increasing gene expression were identified as heat shock proteins (Tissieres et al.,
1974).

The heat shock proteins help prevent protein aggregation or misfolding when cells are
exposed to stress and interact with the other cellular proteins by fulfilling their role as
molecular chaperones. Depending on their expression, heat shock proteins can be divided into
two groups: constitutive hsps and inducible hsps. The constitutive hsps were constant in cells
before stress, but their expressions increased by the stressor; however, the expressions of
inducible hsps were increased only after the stress conditions and were transient (Yahav,
1997).

The protective role of heat shock proteins is due to their ability to prevent injury. In both
prokaryotes and eukaryotes, various environmental stress factors cause increased expression
of one or more hsps in cells. This increased expression protects cells from damage and
apoptosis (Jolly and Morimoto, 2000).

The thermal neutral zone or comfort zone is the range of ambient temperature in which living
organisms can perform their normal physiological functions with minimal effort. If the
ambient temperature exceeds the upper limit of the thermal neutral zone, the balance between
heat loss and current body heat is disturbed. This situation leads to heat stress in organisms,
including broilers. Adaptation to changes in ambient temperature in living organisms is
referred to as thermotolerance (Hightower, 1993; Feder and Hoffman, 1999)

Several factors can affect body temperature in chickens, including age, sex, breed, and
activity. Because of the absence of sweat glands and a higher body temperature than other
livestock, broilers are sensitive to elevated ambient temperatures. In addition, fast-growing
broiler chickens used in the industry have rapid metabolism and produce more heat. In broiler
chickens, increased ambient temperature results in a reduction in performance traits such as
growth rate, feed efficiency and live weight gain. Broiler chickens currently used in the
poultry industry are derived from breeds that have been subjected to selection for rapid
growth, lower feed consumption, and higher yields. Breeding programs developed under
optimal environmental conditions and genotype X environment interactions are not
considered by broiler producers, leaving modern breeders with only intended production
performance under optimal environmental conditions. Stress factors such as high
environmental temperatures negatively affected broiler production (Etches et al., 1995;
Yaman, 1995; Yal¢in et al., 1997; Deeb and Cahaner, 2000; Yegenoglu, 2007).
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With the rapid growth of the poultry industry, standard breeders which are sensitive to
changes in environmental conditions have been introduced worldwide. Because these
genotypes were developed for rearing under optimal environmental conditions, they are
limited in hot climates such as the tropics and subtropics. Fast-growing broilers in hot
climates may not produce the expected yield performance (Yalgin et al., 1997; Deeb and
Cahaner, 2000).

However, heat tolerance can be improved by thermal manipulation at early ages in the life of
broilers, and broilers have physiological mechanisms to adapt to high ambient temperatures
(Arjona et al., 1990; Yahav and Hurwitz, 1996; Yahav et al., 1997). Previous studies have
shown that exposing broiler chickens at an early age to mild heat stress induces future
thermotolerance and increases survival (Arjona et al., 1988, Arjona et al., 1990; Yahav and
Hurwitz, 1996). Yal¢in et al. (2005) investigated the effects of conditioning during incubation
and growth on heat tolerance, live weight, physiological response, and asymmetry in broiler
chickens from young and old breeder ages. They found that conditioning treatment can help
manage heat stress during the growth period and that breeder age is an important factor.
Arjona et al. (1988), Arjona et al. (1990), and Yahav and Hurwitz (1996) showed that thermal
conditioning on day 5 (36 °C, 24 h) increased broiler survival at lethal ambient temperature on
day 42.

Thermotolerance and the correlation of hsp, particularly hsp70, with this mechanism were
investigated in early studies. When exposed to nonlethal heat shock in an in vitro environment
or in cell cultures, cells acquire resistance to severe heat stress to which they may be exposed
in the future. Even if the organism is exposed to a slightly elevated ambient temperature in the
first place, it is much more resistant to higher temperatures later on, and the protective
mechanism may have to do with heat shock proteins and their functions (Feder and
Hoffmann, 1999; Hightower, 1993; Lindquist, 1986).

Based on the demonstrated relationship between high ambient temperatures and increased
expression of heat shock proteins in cells, the role of hsps in the mechanism of
thermotolerance was studied. It was found that cells lacking heat shock protein genes exhibit
lower stress tolerance, and it was mentioned that the induced thermotolerance might be
related to the expression of hsps (Solomon et al., 1991; Krebs and Bettencourt 1999). The
expression of heat shock proteins has been studied in detail at the protein and mRNA levels
and their role in thermotolerance in prokaryotes and eukaryotes.

The correlation between environmental temperature and hsp levels was determined in
different tissues and ages in broiler chickens under different temperature conditions. (Einat et
al, 1996; Yahav et al, 1997; Givisiez et al, 1999; Leandro et al, 2004).

Guerriero and Raynes (1990) reported that an increase in ambient temperature also increased
Hsp70 protein levels in lymphocytes from chickens, sheep, horses, and cows. Wang and
Edens (1993) and Wang and Edens (1998) found that heat conditioning chickens and turkeys
increased Hsp mRNA expression. Gabriel et al. (1996) discovered that Hsp70 mRNA
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expression increased over time at 35 °C for 5 h in liver tissue of broilers exposed to acute heat
stress.

Einat et al (1996) studied the effects of high environmental temperature (37.2 °C) on broilers
for 4 h on day 42 Hsp70, Hsp90, and Hsp27 mRNA synthesis in lung and heart tissues after
heat stress. Synthesis of Hsps increased and a small new heat shock protein of 29 kDa was
found. Yahav et al (1997) investigated the relationship between heat shock proteins and
thermal conditioning practices. Acute heat stress was applied to broilers divided into a control
group and a heat conditioned group. Hsp70 mRNA synthesis in heart and lung was examined.
Hsp70 gene expression was found to correlate with hyperthermia, but no correlation was
found between thermotolerance and enhanced Hsp70 response.

Mazzi et al. (2002) examined the effects of increased ambient temperature from 28°C to 36°C
on cloacal temperature, weight loss, and Hsp70 protein in three genotypes of bare neck
broilers (Na/Na, Na/na, and na/na). The study reported that the change in cloacal temperature
and weight loss were significantly lower in naked-necked heterozygous animals (Na/na), but
there was no association between genotype and Hsp70.

To investigate the structure of the Hsp70 gene in chickens, Mazzi et al. (2003) studied the
polymorphism in the Hsp70 gene. They examined the promoter and coding regions of the
Hsp70 gene using PCR-SSCP analysis and discovered two polymorphic regions in the coding
region of the Hsp70 gene. They reported that the polymorphic regions did not cause any
change in the amino acid sequence of the Hsp70 protein and that the promoter region was
identical in all broiler lines. As a result of the study, the chicken Hsp70 gene was found to
have three alleles (Hsp70-1, Hsp70-2, Hsp70-3).

Zhen et al (2006) evaluated the Hsp70 gene expression in chicken tissues under normal
growth and acute heat stress conditions. They stated that the relationship between Hsp70 gene
expression in haplotypes, genotypes, and thermal conditions resulted in differences. The
highest level in brain tissue was found to be present during acute heat stress, and Hsp70
mRNA synthesis was expressed in a tissue- and allele-dependent manner.

The bioinformatic analysis of chicken hsp70 genes was performed by Ginting and Basyuni
(2019) and evaluated 8 hsp70 genes downloaded from the NCBI database. The study
characterized the downloaded genes and determined their roles and subcellular localizations.
Kennedy et al. (2022) examined the polymorphism of Hsp70 in chickens raised in different
climates in Kenya. Their analysis revealed the polymorphism in indigenous chickens in
Kenya, the study found three haplotypes (GC, AC, and AG), and the dendrogram presented
the ancestral dominant haplotype of GC in the Turkana type.

The objectives of the study were twofold: First, to determine Hsp70 protein levels in broiler
chickens exposed to heat stress and heat conditioning during the incubation period and growth
period and then exposed to elevated ambient temperature during the growth period. Eggs for
incubation were from old breeders (58 weeks old). The second objective of the study was to
describe the Hsp70 genes in chickens using bioinformatics tools.

Proceeding Books Page 19 www.inbak.org



4th INTERNATIONAL 5 OCAK CONGRESS ON APPLIED SCIENCES
January 5-6, 2023/ Adana, TURKIYE

The aim of this study was to investigate the effects of heat stress on heat shock protein 70
(Hsp70) levels in broiler chickens from old breeders and to evaluate the in silico analysis of
Hsp70 genes using bioinformatics tools.

RESEARCH and FINDINGS
Material and Method
A. Description of Hsp70 genes in chickens
Hsp70 genes in Gallus gallus were downloaded from the NCBI database and uploaded to
CLC Genomic Workbench. PFAM domain searches and BLAST (using zebrafish as a model
organism) were performed with the same software (NCBI, 2022; CLC Genomic Workbench
20 (Qiagen), 2022). Multiple Sequence Alignment (Clustal W) was performed using MEGAT11
(Tamura, Stecher, and Kumar 2021). Maximum likelihood tree constructed using MEGAI1.
Motifs were found using MEMESuite (Bailey et al., 2015).
B. Determination of Hsp70 protein levels in broilers
B.1. Animal Material
Eggs from old breeders (58 weeks) were divided into two incubation groups: Standard
incubation (37.8 °C) and High incubation (eggs were heated to 39.6 °C for 6 hours between 10
and 18 days of incubation). Chick/incubation temperature/breeder age were divided into 3
groups for rearing temperature treatments. These were divided as follows:

(a) Control; in this group, the standard incubation temperature was used.

(b) Heat conditioned; chicks were conditioned at 34 °C for 24 h on day 5 and then
subjected to daily heat stress between 10:00 and 17:00 from day 21 to 49.

(c) Heat stress; broilers were subjected to daily heat stress from day 21 to 49 at 34 °C
between 10:00 am and 5:00 pm. (Yalgin et al., 2003, Yal¢in et al. 2005; Yegenoglu, 2007)
B.2 Homogenization of samples, spectrophotometry and SDS -PAGE
After brain samples were collected, they were immediately placed in liquid nitrogen and
frozen at -80 °C until laboratory study. Homogenization was performed according to Givisiez
et al (1999), and total protein levels were determined with Lowry et al. (1951) method. A
calibration curve was constructed using the concentrations of 0.1%, 0.08%, 0.06%, 0.04%,
0.02%, and 0.01% bovine serum albumin as standards. Spectrophotometric analysis of both
standards and samples was performed with two replicates. After determination of total protein
amounts by spectrophotometer, electrophoresis was performed according to the method of
Laemmli (1970) under denaturing conditions for detection and separation of proteins. Pre-
stained protein marker (BioRad) were loaded in the first lane of each gel to determine the
molecular weight of the bands.
B.3. Western Blotting
Transfer of proteins from the SDS -polyacrylamide gel to a nitrocellulose membrane was
carried out using the method described byTowbin et al. (1979) (66 V, +4 °C, overnight). (The
monoclonal anti-heat shock protein 70 clone BRM-22 (H-5147, SIGMA) was used as the
primary antibody and the anti-mouse IgG whole-molecule alkaline phosphatase conjugate (A-
3562, SIGMA) as the secondary antibody.
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After incubation with the antibodies, the membranes were washed four times for 5 minutes in
cold 1 X TBST. Membranes were stained with 10 ml of ready BCIP/NBT solution (premixed,
SIGMA). Color reaction was stopped with 10% trichloroacetic acid. Membranes were dried,
scanned with scanner and recorded for later determination of hsp70 amount.

B.4. Evaluation of the Hsp70 protein level

Pure Hsp70 protein (recombinant rat Hsp70 protein, SPP -758, Stressgen, 0.85 mg/ml) was
used to determine the amount of Hsp70 in brain samples. Hsp70 concentrations were diluted
with 4X sample loading buffer and the final concentration was 100 nanograms per pl.
Western blotting analysis was performed for pure Hsp70 samples. To determine the amount
of Hsp70 in the samples of the material, prepared dilutions of pure Hsp70 were used and a
standard curve was constructed. Hsp70 amounts were calculated from this curve in ng/pg total
protein using BioOne D++ (Vilber Lourmat, France).

Statistical analyzes of the obtained data were performed using the package program JMP (Ver
6.0, JIMP User's Guide, 2005). Tukey's test was used for the comparisons (p < 0.05).

FINDINGS
A. Description of Hsp70 Genes in Chicken
A total of 13 Hsp70 genes in Gallus gallus were described using CLC Genomics Workbench
20 (Qiagen). Chromosomal position identification revealed that Hsp70 genes are located on
chromosomes 1, 4, 5, 13, and 24, respectively. Table 2 shows the NCBI identification, Hsp70
genes, and chromosomal positions.

Table 2. NCBI ID’s, Hsp70 Genes and Chromosome locations

NCBI ID Hsp70 Gene Chromosome
1 NP _001383360.1 GgHsp70-1 1
2 NP _001153170.1 GgHsp70-2 1
3 NP _001025964.3 GgHsp70-3 1
4 XP _015133410.2 GgHsp70-4 1
5 NP 001012594.2 GgHsp70-5 4
6 NP_001006686.1 GgHsp70-6 5
7 NP_001006147.2 GgHsp70-7 13
8 XP_046756373.1 GgHsp70-8 13
9 XP 414655.2 GgHsp70-9 13
10 NP 990822.1 GgHsp70-10 17
11 XP_040504914.1 GgHsp70-11 17
12 NP 990334.2 GgHsp70-12 24
13 NP _001382913.1 GgHsp70-13 24

The maximum likelihood dendrogram of the described Hsp70 genes shows two main clusters
(Figure 1). Cluster A included GgHsp70-2, GgHsp70-4, GgHsp70-5, GgHsp70-8, GgHsp70-
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9, GgHsp70-13, and GgHsp70-1. In cluster A, GgHsp70-2 and GgHsp70-4 were similar with
GgHsp70-8 and GgHsp70-9, whereas GgHsp70-2 and GgHsp70-1 formed a single branch.
Cluster B consisted of two smaller groups, including GgHsp70-7, GgHsp70-10, GgHsp70-11,
GgHsp70-3, GgHsp70-6, and GgHsp70-12. In cluster B, GgHsp70-10 and GgHsp70-11,
GgHsp70-6, and GgHsp70-12 formed a single cluster similar to GgHsp70-7.

Figure 1. Maximum Likelihood Dendrogram
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The results of motifs search with MemeSuite determined that there were 3 conserved motifs
in Hsp70 genes. Figure 2 shows the motifs and these motifs’s aminoacid sequences.
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B. Evaluation of Hsp70 protein levels in broiler brains
The mean squares and standard errors of the effects of incubation temperature and rearing
period temperatures on Hsp70 levels in broiler chickens obtained from old breeders on day 49
are shown in Table 3.

Table 3. Mean squares and standard errors of the effects of incubation temperature and
rearing period temperatures on Hsp70 level in broiler chickens obtained from old breeders on
day 49.

Hsp70
Rearing Temperature2 Incubation Temperature1

Normal Heat
Control 61.95+4.50" 75.67 +£4.50
Heat Conditioning 61.63+4.50° 55.16 £4.50°
Heat Stress 73.98 £4.50° 51.23+4.50°

Significancy Level (P<0.05)

Incubation Temperature 0.1766
Rearing Temperature 0.0936
Incubation Temp X Rearing Temp 0.0029"

1 Incubation temperature; control (37,8 °C), high (eggs were heated at 39.6 °C for 6 h between 10 and 18 days of incubation).
2 Rearing temperature; C (standard rearing temperature), HC&HS (36 °C for 24 hours on day 5 and then exposed 34 °C between 10.00-17.00

h daily from day 21 to 49), HS (34 °C between 10.00-17.00 h daily from day 21 to 49).

When the effects of incubation temperature and rearing temperature on the amount of Hsp70
in the samples were examined, it has been found to be insignificant for broilers originating
from old breeders; however, the interaction between these effects (incubation temperature X
rearing temperature) was significant (p< 0.05).The effect of interaction between incubation
temperature and rearing temperature on Hsp70 amount for the individuals coming from old
breeders at day 49 and heat conditioning at day 5 for the control incubation group made no
difference on Hsp70 content by control and heat conditioning groups for growth temperature,
whereas it increased in heat stressed group.

For the samples from heat incubation, heat conditioning on day 5 and heat stress during the
rearing period did not result in any visible change in the individuals compared to the control
group; however, for the individuals from high incubation, the Hsp70 content in the brain was
decreased by both heat conditioning and heat stress during the rearing period compared to the
control individuals.

When the mean values of Hsp70 protein levels in individuals from normal incubation
temperature and heat incubation temperature were compared, it was found that the amount of
Hsp70 protein was higher in the control groups during heat incubation, but lower in the heat
acclimation and heat stress groups than in the same groups at normal incubation temperature.
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Gabriel et al. (1996) reported that the increase in Hsp70 mRNA synthesis in chicken liver
tissue was time-dependent, as in mammals. They reported that Hsp70 transcription rate
peaked within 1 hour after thermal shock, whereas Hsp70 mRNA rate continued to increase
for a while and then remained constant throughout the heat treatment.

Yahav et al. (1997), in their study examining the relationship between heat acclimation
practices on the fifth day and acute heat stress on the 42nd day, reported that no stimulation of
Hsp70 mRNA synthesis was observed in cardiac tissue samples collected during the first,
second, fourth, and 24th days of heat acclimation. Rectal temperatures fluctuated within their
normal ranges during heat acclimation and was no increase in the amount of Hsp70 with
mRNA synthesis. They reported that this resistance to high temperatures on day 6 may be
related to the fact that the mechanism of temperature regulation (thermoregulation) is not yet
fully developed and may be related to the higher housing temperature requirements of chicks
at this age.

Zulkifli (2002) noted that neonatal stress may have stimulated Hsp70 mRNA expression, but
the transcripts may not have been translated until the stress effect occurred in the future. Some
researchers suggest that there is a relationship between heat resistance and Hsp70 synthesis
rate and that this relationship may not be related to the actual Hsp70 concentration in the cell
(Lee and Dewey, 1987; Lazlo, 1988).

Nagao et al. (1990) found that Hsp70 synthesis was not stimulated when cells exposed to
severe heat stress were subjected to a recovery period at normal temperature for a period of
time and when they were exposed to a milder stress. However, they reported that a stress
response occurred when the second heat shock after the recovery period was more severe than
the first heat stress, and they determined that a cell could respond to heat stress only when it
exceeded the temperature level at which it had previously shown a stress response and the cell
was attuned to that response (Zulkifli, 2002). Yalcin et al. (2005) stated the adaptation to heat
in broiler chickens derived from young breeders occurred on day 49.

It was found that the control and conditioning groups had a similar effect on the amount of
Hsp70 in individuals from old breeders and normal incubation, while it was higher in the
stress group in the study. It was reported that the live weights of animals derived from old
breeders and normal hatching and exposed to heat during the chick period were higher than
those of the stress group (Yalgin et al., 2005). Heat acclimation on the fifth day has a positive
effect on the more heat-sensitive individuals of older breeders, who do not perceive heat
stress as a stress factor during the rearing period, so there is no increase in the amount of
Hsp70.

It can be concluded that exposure to high temperatures during incubation also reduces
sensitivity to heat during the breeding period in heat-incubated individuals, and because the
amount of Hsp70 did not increase, individuals did not show a stress response when
confronted with heat stress.

Ginting and Basyuni (2019) studied the bioinformatic analysis of chicken hsp70 genes. They
evaluated 8 hsp70 genes downloaded from NCBI database. In the present study, 13 Hsp70
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genes in Gallus gallus were described using CLC Genomic Workbench and compared with
the model organism zebrafish. The Hsp70 gene polymorphism studies examined the
relationship between these polymorphisms and thermotolerance. They also pointed out the
conserved nature of Hsp70 genes; in this study, 3 motifs were identified in Hsp70 genes.
Various heat acclimation practices to reduce the effects of heat stress due to high ambient
temperatures in broiler chickens are expected to increase survival at lethal ambient
temperatures in the future and positively influence thermotolerance. The results of the studies
that investigated the relationship between Hsp70, heat resistance, and heat stress were
conducted in many different tissues (liver, brain, lung, heart muscle, etc.), at different ages
(incubation period, chicks, slaughter age, etc.), and at different heat stress applications and
durations. Results have varied from study to study.

The fact that Hsp70 levels in the heat acclimation group have a similar effect as in the control
group in old breeders and individuals from standard incubation suggests that individuals have
gained experience with the effects of high ambient temperatures through heat acclimation on
the fifth day and do not perceive it as a stressor in future heat stress, at the cellular level. This
may indicate that they are not responding. On the other hand, it can be concluded that the
application of heat acclimation on the fifth day may have positive effects in chicks derived
from old breeders.

CONCLUSION

Heat stress is an important issue in the poultry industry, especially in hot climates during the
summer season. Because of the physiological structure of broilers, they are very sensitive to
high ambient temperatures. Heat stress leads to death of the birds and loss of productivity.
Global climate change also affects regional average temperatures and the length of seasons in
each zone. This poses an additional challenge to agricultural production, as the negative
effects of abiotic stressors (heat stress) lead to low yields, physiological and metabolic
problems, and disease. This presents a new difficulty for food security and agricultural
sustainability.

Members of the hsp70 family contribute to processes involved in normal cellular functions
during cell stress. Therefore, the studies suggest that hsp70 may also be involved in the
mechanism of thermotolerance.

Since ambient temperature is one of the key factors for homeostasis in chickens in hot
climates, determining the effects of heat stress on hsp70 and the relationship between
thermotolerance and gene expressions may be an important factor in breeding studies using
bioinformatics.
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Abstract

In this experimental study, the effect of high temperature on the dry-sliding wear behavior of
AISI O2 tool steel was investigated. Wear tests were carried out on a 25x25x10 mm
workpiece material at three different temperatures (room temperature, 100 and 300 °C) and
two different loads (5N and 10N) under dry sliding conditions using a pin-on disc type wear
device. A 3D-optical microscope was used to determine the surface profiles of the wear marks
obtained from the wear tests and to determine the volume losses. The morphology of the wear
surfaces of the materials on the machined surface of the workpiece and the wear mechanisms
were determined by taking images with a scanning electron microscope (SEM-Scanning
Electron Microscopy). As a result of the experimental studies, an increase in volume losses
was obtained in the samples due to the effect of increasing load. In the wear tests carried out
at 100 °C, the volume loss rates were lower compared to all other samples. The highest
volume losses were obtained by using experiments carried out at 300 °C. As a result of the
dry-sliding process, the predominant wear mechanisms on the surfaces of AISI O2 tool steel
were observed to be delamination and oxidation-type wear mechanisms.

Keywords: AISI O2, Dry sliding wear, High temperature wear behavior

1. INTRODUCTION

Steel material groups; They are metal materials that are used in industrial areas such as
construction, automotive, medicine, and aviation due to their developable mechanical
properties. Changing their chemical composition or changing their structure by applying heat
treatment; causes the expansion of the usage areas of steel material. Tool steels are steel
groups containing high alloys and high strength. Tool steels with high wear resistance and
hardness are used for shaping metallic and non-metallic materials. They are subjected to heat
treatment to ensure that their properties are suitable for their areas of use and to provide the

expected performance [1,2].

Cold work tool steels constitute a special class of materials used in the manufacture of various

mold components and tools. These materials exhibit the desired high strength, impact
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resistance, good hardenability, and high wear resistance properties with their special alloys
[3]. The AISI O2 tool steel used in the study was produced for general use with its high wear
resistance, high toughness, high compressive strength, high dimensional stability in heat
treatment, weldability, and easy workability. AISI O2, whose hardness is between 63-65
HRC, is a high-quality and general-purpose tool steel that is frequently preferred due to the
percentage of carbon it contains. This steel performs well when machined with light to
medium cutting tools. This highly machinable steel is used in the manufacture of precision
measuring tools, plastic breaking knives, gauges, and shear blades [4].

In the manufacturing sector, heat-treated and hardened materials are preferred due to their
high strength [5]. Generally, tool steels are used to shape other steel and metal materials.
Fulfilling the requirements of working conditions and meeting these features for a long time is
one of the greatest features of these materials [4]. Tool steels, which are frequently
encountered in the industry, are high-alloy steels used in machining and chipless production,
which can form hot or cold workpieces with one or more of the forging, cutting, and
compression methods [6].

Wear at the interface between the tool steel and the workpiece is one of the most important
factors limiting the service life of the tool steel. The factors affecting wear in a tribological
system are; properties of the main material (microstructure, surface hardness, heat treatment,
etc.), properties of the opposite material, and ambient atmosphere such as temperature-
humidity. In addition to all these, some properties of the materials depending on the service
conditions (the type of loading exposed, etc.) have a great effect on the wear mechanism [7].
Wear, which affects tool life, occurs through a variety of mechanisms. The most important of
these are abrasive and adhesive wear. Some ways to prevent wear; using lubricants, increasing
the surface hardness by various processes such as coatings, purifying the microstructure from
inclusions, and refining its various properties [8].

In this study, material losses of AISI O2 tool steel at high temperatures are discussed. The
material losses, the formation mechanisms, and the type of wear mechanisms that occur with
the increase in temperature have been revealed as the high-temperature wear behavior of AISI
02 tool steel.

2. EXPERIMENTAL MATERIAL AND METHOD

In this study, dry-slip wear tests of AISI O2 tool steel were carried out at room conditions, at
100 °C and 300 °C, using a 6 mm diameter wolfram carbide (WC) ball using a pin on-disc
tribometer device. 25x25x10 mm samples prepared from AISI O2 tool steel were placed on
the turntable of the test device and fixed. Wear tests were carried out at 200 rpm under 5N and
10N loads. In order to obtain accurate and valid results from the experiments, each
experiment was performed 3 times and the average value was taken in order to increase its

validity. A 3D-optical microscope was used to determine the surface profiles of the wear

Proceeding Books Page 32 www.inbak.org



4th INTERNATIONAL 5 OCAK CONGRESS ON APPLIED SCIENCES
January 5-6, 2023/ Adana, TURKIYE

marks obtained from the wear tests and to determine the volume losses. In determining the
morphology of the wear surfaces of the materials on the machined surface of the workpiece,
the wear mechanisms were determined by taking images with a scanning electron microscope
(SEM-Scanning Electron Microscopy). The cross-sectional surface of 4 regions in total at 90
degree angles was taken from the circular cross-section trace formed by the abrasive ball on

the sample, and their average value was used in the volume loss calculation

3. EXPERIMENT RESULTS AND DISCUSSION

When the volume loss values obtained as a result of the experiments carried out at room
temperature were examined (Fig. 1), it was observed that the volume losses in the samples
increased with the increase in the load. If this situation is evaluated depending on the load, it
is thought that the increase in the normal force on the abrasive ball will cause the abrasive to
sink into the sample more. The actual contact area of materials is always much less in the
visible contact area. In this case, the surface area that the abrasive ball contacts will decrease,
but the pressure applied per unit area will increase. Accordingly, since the abrasive will
plastically deform more material, the volume loss will be greater. In addition, the formation of
the oxide layer on the surface of the abraded material at low temperatures is more difficult
and late, which will cause the formation of the layer, which acts as a protective and load

carrier, to take longer. The results obtained are similar to the literatiire [9,10].

When the dry-slip wear test results performed at 100 °C in Figure 1 are examined, it can be
said that this temperature is at a transition temperature for AISI O2 material. This results in a
decrease in volume losses compared to the previous samples. In other words, it was observed
that the samples treated at 100 °C exhibited lower volume loss compared to 23 °C. The
volume loss was observed in the sample subjected to the etching process at the lowest 100 °C.
While it is expected that the volume loss will increase with the increase in temperature, the
opposite situation occurs, according to the related author Pauschitz et al.[11] stated in their
studies as follows. They stated that a "Glazed layer" is formed on the surface of the materials
at high temperatures, depending on the temperature, load, and shear rate. The researcher also
suggested that the nature of this layer may vary depending on different characteristics. For
example, wear conditions, and abrasive and abrasive material pairs have indicated that they
play an important role in the formation of this layer. These layers also stated that they play a
decisive role in determining the coefficient of friction and wear rates.

In the abrasion tests carried out at 300 °C, it is seen that there is a sudden increase in the
volume losses again. It is thought that this is due to either the rapid shedding of the oxide
layer formed or the inability of this layer to adhere sufficiently to the substrate. In addition,
since the yield strength of the materials will decrease at this temperature and some carbides
will dissolve and cause a change in the microstructure of the material, this situation is thought

to cause a decrease in the wear resistance of the material.
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Figure 1. Notation of volume loss values of samples at different loads and temperatures

In Figure 2a, the SEM wear trace image of the sample subjected to dry-slip abrasion treatment
under 5N load and room temperature is given. Especially in dry-slip wear tests performed at
high temperatures, it is thought that abrasive-type wear is in question, while some of the wear
particles are removed overtime on the contact surfaces, some of them are stuck in the wear
track channels on the surface with the effect of fracture and plastic deformation. The
superimposed debris is also oxidized. The oxidized debris is sintered by the effect of high
temperature, and as a result, the hardness and density increase on the contact surface, resulting
in a thin layer with low surface roughness called the “glaze layer”. A similar situation was
observed on the surface as a result of dry-slip wear tests performed at room temperature.

SEM wear trace image of the samples subjected to dry-slip wear tests under 10N load at room
temperature Fig. 2b is given. It was determined that the formation of an oxide layer on the
surface decreased due to the increase in the load, and accordingly, no oxide layer was found
on the sample surface after the experiments carried out under a load of 10 N (Fig. 2b). It is
observed that deep pits are formed as a result of micro-cuts in these regions where oxides do not form
or form and break off and act as an abrasive. At high loads (10N- Figure 2b), however, as mentioned
before, oxides form and break very quickly, an oxide layer to protect the surface cannot be formed,
and the oxides formed in a short period have a much higher hardness in the volume hardness of the
material and become abrasive by being trapped between the abrasive WC ball and the surface. As a
result of its effect, pits due to micro-cutting are seen on the surface. When the wear mechanisms
occurring on the wear surfaces after the etching process applied to the samples are examined,
it is understood from the SEM wear trace images that the oxidation and delamination

mechanisms are dominant at low loads (5N) at room temperature (Fig.2 ).
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a) b)

Figure 2. SEM images of AISI O2 tool steel surface subjected to the abrasion test at room
temperature a) at SN load (mag.250x) b) at 10N load (mag. 250x).

When Fig. 3 is examined, the mechanism of the formation of submicron-sized wear particle
wastes is seen. First of all, it is the ruptures that occur due to the stresses and the
transformation of these ruptures into wastes. However, it is thought that the increase in the
wear resistance of this sample and some of these abrasion particle wastes stay in the system
and form a protective layer by sinking to the surface due to the load on them, which is softer
than itself. This is thought to be a material transfer from the W Abrasive ball to the AISI O2
tool steel surface (Fig.3).

Figure 3. SEM surface image of the sample subjected to abrasion test at 300 °C and 10N load
(mag.250x).

4. CONCLUSIONS

In this study, the high temperature wear behavior of AISI O2 tool steel was investigated. The

wear tests were carried out at three different temperatures (room temperature, 100 and 300
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°C) and under two different loads (SN and 10N) in a dry environment, overcoming the effects

of high temperature on wear, and the following results were found

e An increase was observed in the volumetric losses of the samples depending on the
increasing load.

e In experiments performed at 100 °C, the volumetric loss rates were lower compared to
all other samples.

e The maximum volume losses were obtained in experiments performed at 300 °C.

e The change in temperature caused the wear mechanism to change.

e As a result of the dry-sliding process, it has been observed that the dominant wear
mechanisms on the surfaces of AISI O2 tool steel are delamination and oxidation-type
wear mechanisms
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Ozet

Termoplastik polimerlerin icerisine ¢esitli odun unlari, lignoseliilozik ve tarimsal atiklarin
ilavesi edilmesi malzemeye yenilenebilirlik, diisiik maliyet, hafiflik, yiiksek asinma direnci
gibi cesitli 6zellikler kazandirmakta ve odun plastik kompozit olarak adlandirilmaktadir.
Giliniimiizde odun plastik kompozitlermimari uygulamalar dis mekan zemin kaplamalari
,mobilyalar gibi bircok c¢esitli alanlarda tercih edilmektedir. Endiistrinin biiylimesine bagli
olarak kullanim yerleri de artmaktadir. Uretilen kompozitler mekanik ve fiziksel
ozelliklerinden otiirii peyzaj alanlarinda ¢igek parselasyonlarinin siirlandirilmasinda ve
cocuk oyun alanlarinda olusturulan kum havuzlarimin smirlandirict kompozit kullanimina
olanak saglayacaktir. Bu durum odun plastik kompozitlerin daha fazla 6zelligi biinyesinde
bulundurmasi ile kolaylasabilir. Yapilan caligmalarda farkli oranlarda lignoseliilozik dolgu
maddesi oranlar1 kullanilarak c¢esitli odun plastik kompozitler iiretilmistir. Odun plastik
kompozitlerde farkli yapilara sahip olan polimer malzeme ile lignoseliilozik malzeme
arasindaki uyumu saglamak i¢in bir¢ok calisma yapilmistir. Bu calismada odun plastik
kompozitlerin 6zellikleri {izerine uyumlastirici malzemenin etkisi incelenmistir. Matris
eleman1 olarak polipropilen lignoselillozik dolgu maddesi olarak ise mese odun unu
kullanilarak odun plastik kompozitler pres kaliplama yontemi ile iiretilmistir. Mese odun
unlar1 Wiley degirmeni yardimiyla un haline getirilerek lignoseliilozik dolgu maddeleri
iiretilmistir. Uretilen malzemelerin performanslari {izerinde dolgu maddelerinin boyutlarinin
etkili olmas1 sebebiyle un halindeki lignoseliilozik dolgu maddeleri sarsak elek yardimiyla
siniflandirmaya tabi tutulmustur. Siniflandirilacak olan lignoseliilozik dolgu maddeleri daha
sonra etiivde 103+2°C olacak sekilde 24 saatlik kurutma islemine tabi tutulmustur. Mese odun
unu ve polimer orani agirlik¢a esit olacak sekilde (1:1) kullanilmistir. Hidrofobik polimer
malzeme ile hidrofilik odun unu arasindaki uyumu iyilestirmek amaci ile maleik anhidrit
graftlanmis polipropilen kullanilmistir. Uretilen odun plastik kompozitlerin fiziksel
ozelliklerinden yogunluk, mekanik 6zelliklerinden ise ¢ekme direnci, ¢ekmede elastikiyet
modiilii, kopmada uzama, egilme direnci, egilmede elastikiyet modiilii ve darbe direnci
belirlenmistir. Elde edilen sonuglara goére PP kompozitlere maleik anhidrit graftlanmis
polipropilen ilave edilmesi kompozit malzemelerin ¢ekme direnci, ¢ekmede elastikiyet
modiilii, kopmada uzama, egilme direnci ve egilmede elastikiyet modiili degerlerini
artirmistir. Ancak kompozit malzemelerin yogunluk ve darbe direnci degerlerinde 6nemli bir
degisiklik meydana gelmemistir.

Anahtar Kelimeler: Polipropilen (PP), mekanik o6zellikleri, fiziksel ozellikler, termal
ozellikler, taramali1 elektron mikroskobu (SEM).
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THE EFFECT OF COMPATIBILTY ANHANCING MATERIAL ON THE
PROPERTIES OF WOOD PLASTIC COMPOSITES

Abstract

Wood-plastic composites (WPCs) are materials made by combining wood fibers or wood
flour, lignocellulosic fillers, and thermoplastic polymers. Mixing these materials to the
polymer gives the material several useful properties, such as renewable source, low cost, light
weight, and high wear resistance. WPCs are often used in a variety of usage such as
architechtural and outdoor floor applications and outdoor furniture. As the growth of the
industry increases, the use of composites in landscaping and children's play areas increases.
The composites produced have mechanical and physical properties that allow for the use of
composite materials around flower beds and sand pools in children's play areas. This can be
facilitated by wood-plastic composites having more features. In studies, various wood-plastic
composites were produced using different proportions of lignocellulosic filler material. Many
studies have been carried out to ensure the compatibility between the different polymer
materials and lignocellulosic materials in wood-plastic composites. In this study, the effect of
compatibility-enhancing material on the properties of wood-plastic composites was
investigated. Wood-plastic composites were produced using a press molding method with
polypropylene as the matrix element and oak wood particles as the lignocellulosic filler
material. The oak wood flour was grounded into wood flour using a Wiley mill to produce the
lignocellulosic filler materials. The performance of the produced materials was affected by the
size of the filler materials, given that the lignocellulosic filler materials were classified by
using sieve. The lignocellulosic filler materials to be classified were then subjected to a 24-
hour drying process at 103 + 2°C in an oven. Oak wood flour and polymer were used in a 1:1
ratio by weight. Maleic anhydride grafted polypropylene was used to improve the
compatibility between the hydrophobic polymer material and the hydrophilic wood flour. The
physical properties of the produced wood-plastic composites were determined by density test
and the mechanical properties were determined by tensile strength, tensile modulus,
elongation at break, flexural strength, flexural modulus, and impact resistance tests.
According to the results, the addition of maleic anhydride grafted polypropylene to PP
composites improved the tensile strength, tensile modulus, elongation at break, flexural
strength, and flexural modulus of the composite materials.

Keywords: Polypropylene, Flexural strength, Mechanical properties, Tensile strength,
Physical properties
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OZET:

Son yillarda, tlilkemizde yikici deprem riskinin artmasi, mevcut yapt stokumuzun deprem
giivenirliginin irdelenmesi gerekliligini gostermektedir. Meydana gelen depremlerde
yasadigimiz kayiplar g6z oniine alindiginda, olmast muhtemel bir deprem 6ncesinde ne gibi
onlemler almmasi gerektigi yoniinde yapilan c¢aligmalar, ozellikle son yillarda, ivme
kazanmistir. Mevcut yap1 stokumuzun biiyiik bir kisminin olas1 yikici bir deprem sonucunda
yeterli kapasiteye sahip olmadig bir gergektir. Genellikle az- ve orta-kath yapilardan olusan
stokumuzun biiyiik bir ¢ogunlugu tasarim ve imalat asamasinda miihendislik hizmeti
gormemis veya insa edildikleri tarihte yiriirliikte bulunan deprem yonetmeligi kurallari
cergevesinde tasarlanmamistir. Bu sebeple oOzellikle deprem riski yiiksek olan mevcut
yapilarin deprem giivenirliginin hizli bir sekilde belirlenmesi, yasanabilecek hem maddi hem
manevi kayiplarin Oniine gec¢ilmesi agisindan olduk¢a Onemlidir. Fakat {ilkemiz yap1
stokunun, mevcut deprem yonetmeligi cercevesinde degerlendirilebilmesi icin ne maddi
kaynak ne de yeterli zaman bulunmamaktadir. Dolayisiyla oncelikle, oncelikli alanlarin
belirlenmesi, sonrasinda detayli inceleme yapilmasi gerekmektedir. Oncelikli alanlarmn
belirlenebilmesi i¢in sokaktan gozlem ile oldukca hizli bir sekilde sonug alinabilen yontemler
mevceuttur.

Bu calismada, Sakarya ili, Adapazari ilgesinde mevcut yap1 stokumuzun genel 6zelliklerini
yansittig1 diisiiniilen, az- katli betonarme yapilardan olusan bir yap1 grubu se¢ilmistir. Bu yap1
grubu oncelikle Sucuoglu — Yazgan Yontemi, Aydinoglu Yontemi ve Riskli Yapilarin Tespit
Edilmesine Iliskin Esaslar-2019 Ek-2’de tanimlanan birinci derece yontem ile incelenmistir.

Calismanin son béliimiinde mevcut yapilardan projesi bulunanlar, ikinci derece degerlendirme
yontemi olan P25 Yontemi ile degerlendirilmis ve elde edilen yap1 skorlar1 karsilastirilmistir.
Yapilan bu calismayla birinci derece degerlendirme yontemlerinin birbirleriyle tutarh
sonuclar verip vermedigi ve lilkemizde kullanilabilirligi arastirilmistir.

ANAHTAR KELIMELER: Mevcut Betonarme Binalar, P25 Yéntemi, Birinci Derece Hizli
Degerlendirme Yéntemleri, RYTEIE-2019, Aydinoglu Yéntemi, Sucuoglu-Yazgan Yontemi

DETERMINATION OF EARTHQUAKE RISKS OF EXISTING
REINFORCED BUILDINGS WITH FIRST DEGREE METHODS AND
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SUMMARY:

The increase in the risk of destructive earthquakes in our country in recent years shows the
necessity of examining the earthquake reliability of our existing building stock. Considering
the losses we have experienced in the earthquakes that occurred, studies on what precautions
to take before a possible earthquake have accelerated, especially in recent years. It is a fact
that a large part of our existing building stock does not have sufficient capacity as a result of a
possible destructive earthquake. Most of our stock, which consists of low- and mid-rise
buildings, did not receive engineering services during the design and manifacturing phase or
were not designed within the framework of the earthquake code rules in force at the time of
the their construction. For this reason, it is very important to quickly determine the earthquake
reliability of existing structures with high earthquake risk, in order to prevent both material
and moral losses that may occur. However, there is neither financial resources nor sufficient
time to evaluate the building stock of our country within the framework of the current
earthquake regulation. Therefore, first of all, it is necessary to determine the priority areas and
then make a detailed examination. In order to determine the priority areas, there are methods
that can be obtained very quickly by observation from the street.

In this study, a building group consisting of low-rise reinforced concrete structures, which is
thought to reflect the general characteristics of our existing building stock in the Adapazari
district of Sakarya province, was selected. This building group was primarily examined with
the first-degree method defined in the Sucuoglu-Yazgan Method, Aydioglu Method and
RYTEIE 2019.

In the last part of the study, the existing buildings with a project were evaluated with the P25
Method, which is a second-degree evaluation method, and the building scores obtained were
compared. With this study, it was investigated whether the first degree evaluation methods
give consistent results with each other and their usability in our country.

KEY WORDS: Existing Reinforced Concrete Buildings, P25 Method, First Degree Rapid
Evaluation Methods, RYTEIE-2019, Aydinoglu Method, Sucuoglu-Yazgan Method
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Abstract

The calculation of wave overtopping is critical when designing coastal structures. Since wave
overtopping is one of the most important criteria for both the functional efficiency of coastal and port
structures and the safety of their structural design. The performance of coastal structures is measured
by the amount of overtopped wave the structure. However, it is an extremely complex process as there
are many parameters that affect the overtopping. Various parameters such as the geometry of the
structure, the properties of the material used in the protective layer, its permeability, the porosity of the
structure, the crest freeboard, the wave breaking properties, the water depth at which the structure is
located affect the overtopping. For this reason, a lot of work has been done on wave overtopping in the
world and is still being done. The wind waves to which these structures are exposed are stochastic and
irregular. It has not yet been investigated whether the energy distributions of these irregular storms also
have an effect on wave overtopping. Therefore, the effect of the storm type on overtopping on the
breakwater was carried out with a series of tests made in the model established in Yildiz Technical
University, Civil Engineering Department, Coastal and Hydraulic Engineering Laboratory. The model
used to determine the overtopping effect of the wave with different energy distribution on the structure
is a 1/1.5 slope rubble mound breakwater consisting of cube blocks arranged in double rows in the
armour layer and was established at 65 cm water depth with a 15 cm crest freeboard. The effect of
different energy distributions with the same significant wave height and mean wave period on the
overtopping was investigated in this study. Irregular waves were produced in the form of JONSWAP
spectrum, but the effect of wave energy variation with frequency was investigated by changing the
spectrum peak enhancement factor, gamma(y).

Keywords: Wave overtopping, Breakwater, Wave Spectrum, Peak Enhancement Factor
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OZET

Kiy1 yapilart tasarlanirken dalga asmasinin hesabi kritik 6neme sahiptir. Ciinkii dalga asmasi kiy1 ve
liman yapilarinin hem fonksiyonel verimliligi hem de yapisal tasariminin emniyeti i¢in en 6nemli
kriterlerden birisidir. Kiy1 yapilarimin performans: yapidan asan dalga miktar ile 6lgiilmektedir.
Bununla birlikte dalga asmasina ¢ok sayida parametre etkili oldugundan son derece de karmasik bir
islemdir. Yapmin geometrisi, koruyucu tabakada kullanilan malzemenin o6zellikleri, gecirimliligi,
yapiin porozitesi, kret hava payi, dalga kirilma 6zellikleri yapinin bulundugu su derinligi gibi cesitli
parametreler dalga asmasini etkilemektedir. Bu nedenle diinyada dalga asmasi ile ilgili ¢cok fazla
calisma yapilmis ve halen yapilmaktadir. Bu yapilarin maruz kaldig: riizgar dalgalar stokastik ve
diizensizlerdir. Bu diizensiz firtina dalgalarinin enerjilerinin dagilimlarinin da dalga asmas1 {izerine
etkisi olup olmadig1 heniiz arastirilmamistir. Bu nedenle firtina tipinin dalgakiranda asma tizerine etkisi
Yildiz Teknik Universitesi, Insaat Miihendisligi Hidrolik ve Kiy1 Liman Mmiihendisligi
laboratuvarinda kurulan dalgakiran modelinde yapilan bir seri deney ile gerceklestirilmistir. Farkl
enerji dagilimina sahip firtinanin yap: lizerindeki agma etkisinin belirlenmesi i¢in kullanilan model
koruma tabakasinda ¢ift sira diizenli dizilmis kiip bloklardan olusan 1/1.5 egimli tas dolgu dalgakiran
olup 65 cm su derinliginde 15 cm kret hava payina sahip olacak sekilde kurulmustur. Ayni belirgin
dalga yiiksekligi ve ortalama dalga periyoduna sahip ancak farkli enerji dagilimlarinin asma iizerindeki
etkisi bu ¢alismada arastirilmistir. Diizensiz dalgalar JONSWAP spektrumu formunda iiretilmis ancak
spektrum diklik parametresi gama (y), degistirilerek dalga enerjisinin frekansa gore farkh
yayilimlarinin etkisi incelenmistir.

Anahtar Kelimeler: Dalga Asmasi, Dalgakiran, Dalga Spektrumu, Diklik Parametresi
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Abstract

Electromagnetic compatibility (EMC), as well as electric, thermal, and mechanical considerations,
should be taken into account while designing electronic energy systems. This work provides a strategy
for detecting electromagnetic interference (EMI) in a power supply switching mode. This study
provides a characterization technique. However, when these devices are ill-planned and/or poorly built,
substantial electromagnetic interference arises, causing difficulties both within and beyond the grid.
Because of advancements in computer-aided software and device design, exact waveform mimicking in
switched-mode power supplies is now attainable. As a result, modeling approaches may be used to
predict the realized levels of forwarding interference. Thus, EMI tests were performed utilizing the two
separate switching topologies, and mitigation measures are now in place to reduce these
electromagnetic emissions and the sensitivity of Switch-Mode Power Supplies (SMPs).

This study offers a viable method for predicting the EMI of a forward converter using a
microelectronics switch. This research outlines a mechanism for anticipating both components (CM
and DM noise). Although it is commonly understood that EMI is an issue that must be addressed, it is
not often evident why EMI is a problem. Two distinct switching topologies were employed in EMI
testing; parasite components have a key influence in the creation of EMI noise. This simulation
approach might help designers with filter design, external SMPS filter optimization, and filter
suppression quantification.

Keywords: common-mode (CM), differential-mode (DM), electromagnetic compatibility (EMC),
electromagnetic interference (EMI), converter.
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OZET

Beton agrega, ¢imento, su ve gerektiginde katki malzemeleri kullanilarak meydana
gelmektedir. Sahip oldugu ozellikler bakimindan en ¢ok kullanilan yapt malzemesi
grubundadir. Bu ¢alismada misir sap1 kiilii, bugday sapi kiilii, ¢inar yaprag: kiilii ve aycicegi
sap1 kiilli (organik kiil) ile kolemanit, diatomit, yliksek firin ciirufu, zeolit, bazaltik pomza ve
ucucu kiil (inorganik mineral) katkilar1 kullanilarak beton iiretimi amaclanmstir. Uretilen
beton numunelerinde organik katkilar ¢imento yerine %10-30-50 oranlarinda, inorganik
katkilarin da agrega yerine %10-20-30 oranlarinda ikame edilerek betonlarin siilfat etkisine
kars1 dayanimlari incelenmistir. Calisma sonucunda organik kiillerin ¢imento yerine alternatif
olarak kullanilabilecegini ve inorganik katkilarinda agrega yerine kullanilmasi ile betonun
dayanim-dayaniklilik 6zelliklerine katki sagladigi belirlenmistir.

Anahtar Kelimeler: Tarimsal atik, Organik katki, inorganik mineral, Dayaniklilik
ABSTRACT

Concrete is formed by using aggregate, cement, water and additives when necessary. It
is in the most used building material group in terms of its properties. In this study, it was
aimed to produce concrete using corn stalk ash, wheat stalk ash, sycamore leaf ash and
sunflower stalk ash (organic ash) and additives of colemanite, diatomite, blast furnace slag,
zeolite, basaltic pumice and fly ash (inorganic mineral). In the produced concrete samples, 10-
30-50% of organic additives were substituted for cement and 10-20-30% of inorganic
additives were substituted instead of aggregates, and the resistance of concretes to sulfate
effect was investigated. As a result of the study, it was determined that organic ash can be
used as an alternative to cement and that it contributes to the strength-durability properties of
concrete by using it instead of aggregate in inorganic additives.

Keywords: Agricultural waste, Organic additive, Inorganic mineral, Durability
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1.GIRIS

Beton, ¢imento, ince-iri agrega, su ve gerektiginde katki malzemelerinin eklenmesiyle
meydana gelen kompozit bir yapt malzemesidir [1-2]. Uretim kolaylig1, dayanim-dayaniklilik
ozellikleri, ekonomikligi ve hizmet 6mriiniin uzun olmasi gibi avantajlar1 barindirdig i¢in en
cok kullanilan yap1 malzemesidir [3]. Yapilar fiziksel, kimyasal, biyolojik kdkenli hasarlara
ugramaktadir. Bu etkilere kars1 betonun dayanim ve durabilite 6zelliklerinin yiiksek olmasi
beklenmektedir.

Betonun dayanim ve durabilite 6zelliklerini agresif sulardan siilfat etkisi onemli
derecede etkilemektedir. Siilfat etkisinin siddetini i¢ ve dis faktdrler belirlemektedir. Ig
faktorleri; S/C orani, ¢imento tipi, katk: tiirii, kiirlenme stiresi ve gegirgenlik olarak saymak
mimkiindiir [4]. Dis faktorleri ise; tuzun bolgesel gocii, kuru ¢cevrim olarak sayilmaktadir [5].

Beton siilfat etkisine kars1 daha yiiksek performans gdsterebilmesi i¢in ¢imento yerine
ya da karisima puzolanik kokenli mineral katkilarin eklenmesi miimkiin gériinmektedir.
Karisima eklenen katkilarin arasinda atik malzemelerin bulunmasi ve degerlendirilmesi hem
cevre kirliliginin Oniine gecebilir hem de ekonomik olarak degerlendirilmesine olanak
saglamaktadir [6-11].

Bu calismada da laboratuvar ortaminda iiretilen organik kiillerle (misir sapt1 kiili,
bugday sap1 kiilli, ¢inar yaprag: kiilii ve aygicegi sapi kiilii) ve inorganik mineral katkilarla
(kolemanit, diatomit, yiiksek firin cilirufu, zeolit, bazaltik pomza ve ugucu kiil) iiretilen

betonlarda siilfat dayanimina kars1 performanslarinin incelenmistir.
2.MATERYAL
2.1.Bugday Sapi Kiilii

Bugday, 1slah islemleri yapilmis tek yillik otsu bir bitkidir. Bugday hasat islemlerinin
ardindan tarlada kalan ve aniz olarak adlandirilan atik malzemedir. Bugday saplar1 uygun bir
sekilde toplanarak laboratuvar sartlarinda 600°C’de ii¢ saat yakilmstir. Iki giin siire boyunca
sogumaya birakilan kiil tane boyutu 1 mm’nin altinda olacak sekilde 6giitiilmiis ve eleklerle
elenerek ¢cimento boyutunda kullanilmistir. Kullanilan bugday sapi kiilii Sekil 1°de, kimyasal
analizi Cizelge 1’de verilmistir.

Sekil 1. Bugday Sap1 Kiili
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2.2.Masir Sapi Kiilii

Misir, nemli bolgelerde yetisen tek yillik tarim bitkisi olarak adlandirilmaktadir. Misir
hasati sonunda geriye kalan geriye kalan misir saplarinin igerdigi yiiksek silis oran1 nedeniyle
cimento ve beton katki numunesi olarak degerlendirilmesi ve ekonomiye kazandirilmasi
biiyiilk 6nem icermektedir. Misir saplart kuralina uygun toplanarak laboratuvar sartlarinda
600°C’de ii¢ saat yakilmistir. iki giin siire boyunca sogumaya birakilan kiil tane boyutu 1
mm’nin altinda olacak sekilde ogiitiilmiis ve eleklerle elenerek ¢imento boyutunda
kullanilmistir. Kullanilan misir sap1 kiilii Sekil 2°de, kimyasal analizi Cizelge 1°de verilmistir.

Sekil 2. Misir Sapi Kiilii
2.3.Aycicegi Sapi Kiilii

Aycicegi, cekirdek ve yag iiretimi icin ekimi yapilan tarim bitkisidir. Diinya ve
Tirkiye i¢in 6nemli bir yag bitkisidir. Aycicegi saplar1 kuralina uygun toplanarak laboratuvar
sartlarinda 600°C’de ii¢ saat yakilmistir. Iki giin siire boyunca sogumaya birakilan kiil tane
boyutu 1 mm’nin altinda olacak sekilde 6giitiilmiis ve eleklerle elenerek ¢imento boyutunda
kullanilmistir. Kullanilan aygicegi sap1 kiili Sekil 3’te, kimyasal analizi Cizelge 1°de

verilmistir.

Sekil 3. Aycicegi Sap1 Kiilii
2.4.Cimar Yaprag Kiilu

Cmar yapragi, cok yillik aga¢ yapraklar1 olarak tanimlanmaktadir. Sonbaharda
yapraklarin dokiilmesiyle cadde ve sokaklarda ¢ok miktarda bulunmaktadir. Cinar yapraklari
kuralia uygun toplanarak laboratuvar sartlarinda 600°C’de ii¢ saat yakilmistir. Iki giin siire

boyunca sogumaya birakilan kiil tane boyutu 1 mm’nin altinda olacak sekilde 6giitiilmis ve
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eleklerle elenerek ¢imento boyutunda kullanilmistir. Kullanilan ¢inar yaprag kiilii Sekil 4°te,

kimyasal analizi Cizelge 1’de verilmistir.

Sekil 4. Cinar Yaprag: Kiili

2.5.Kolemanit

Bor mineralleri igerisinde en yaygin olani kolemanittir. Tiirkiye’de 6zellikle Emet,
Bigadi¢ ve Kestelek yataklarinda bulunmaktadir. Sertligi 4-4.5, 6zgiil agirhg 2.42 g/em’ tiir.
Kolemanit genellikle beyaz, seffaf camsi parlaklikta ve renksizdir. Caligmada kullanilan
kolemanit Sekil 5’te, kimyasal analizi Cizelge 2’de verilmistir.

KOLEMANIT
o

Sekil 5. Kolemanit

2.6.Pomza

Pomza volkanik kokenli silikat esasli camsi bir 6zellige ve gdzenekli bir yapiya sahip
olan hafif yap1 elemandir. Genelde agik renkli olup beyazdan, kreme, mavi, griye kadar
degisen renklerde olur, ancak yesil, kahverengi ve siyah da olabilir. Calismada kullanilan
pomza Sekil 6’da, kimyasal analizi Cizelge 2’de verilmistir.

Sekil 6. Pomza
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2.7.Zeolit

Zeolit eski zamanlardan beri insaatta katki malzemesi olarak kullanilan aluminasilikat
kristal ailesi iginde yer alir. Zeolitler, silikon-oksijen (SiO4) ve aliiminyum-oksijen (AlOy) ti¢
boyutlu bir ag1 iceren genis i¢ ve dis yiizey alanlara sahip iyi tanimlanmis mikro gozenekli
yapida katilardir. Calismada kullanilan zeolit Sekil 7°de, kimyasal analizi Cizelge 2’de

verilmistir.

ZEOLIT

Sekil 7. Zeolit
2.8.Diatomit

Diatomit yiiksek seviyede natural amorf silika (silikondioksit SiO,) igeren puzolonik
malzemedir. Caligmada kullanilan diatomit Sekil 8’de, kimyasal analizi Cizelge 2’de
verilmistir.

DIATOMIT

Sekil 8. Diatomit
2.9.Yiiksek Firin Ciirufu

Yiiksek firmn ciirufu (YFC), demir-gelik tesislerindeki yiiksek firinlarda demir iiretimi
esnasinda aciga c¢ikan bir yan {iriindiir. Calismada kullanilan yiiksek firin ciirufu Sekil 9°da,
kimyasal analizi Cizelge 2’de verilmigtir.

Sekil 9. Yiiksek firin clirufu
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Komiirle ¢alisan termik santrallerde baca gazlar ile tasinan ve mekanik-elektrostatik

yontemlerle biriktirilerek ¢evreye yayilmasi engellenen atik malzemelere ugucu kiil denir.

Calismada kullanilan ugucu kiil

Cizelge 2’de verilmistir.

Sekil 10. Ugucu kiil

Sekil 10’da, kimyasal analizi

Cizelge 1. Kullanilan Organik Kiillerin Kimyasal Igerikleri

Bilesenler | Misir Sapt Kili | Bugday Sap1 Kiili | Cinar Yaprag Kiild | Avcicegi Sap Kiilid
5102 35.60 4353 20,65 498
AO3 9.58 0.26 5,62 1,23
Feals 3.67 0,58 34 0,63
CaO 19.66 5,19 38.15 1954
MgO 223 0,99 1,72 4122
MnO 0,09 0,05 0,07 0,03
K20 1,62 14,82 1,05 34.68
Ti0; 0.81 013 047 0.38
Cra03 0,02 0,002 0.02 0,003
503 0.04 0,39 013 092
Nax0 0.25 097 0.3 0.26
Kk
Diger
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Cizelge 2. Kullanilan Mineral Katkilarm Kimyasal Igerikleri

Bilesenler | Zeolit Yiiksek F. Ciirufu | Kolemanit Ucucu Diatomit | Pomza
(o) (%) (%) Kal (%) (%0) (%)

5102 62,17 4235 4.0 36,8 79.56 41.41
Al2Os 0.76 11,26 0.4 241 6,54 12,97
Fea0s 2.02 1.0 0,08 6.8 2,76 11,41
CaO 1.43 33,09 26,00 1,04 245 13,73
MgO 0.75 7.99 3,00 24 0,79 7.76
MnO 1.99 -
K20 3.72 1.44 0.17 0 0.69
T10z 0,66 1.2
Crz203 1,92 1,92
503 0.07 0,39 29 0.48
NayO 0.46 0,18 2,63
B203 40
Kk 24
Diger 4,04

2.11.Agrega

Beton agregasi; beton veya har¢ yapiminda kullanilan ve taneli durumda olan

inorganik malzemelerdir. Kum, ¢akil ve kirmatas, beton yapiminda kullanilan en c¢ok

kullanilan agrega tiirleridir. Calismada kullanilan agrega Sekil 11°de, agrega fiziksel

ozellikleri Cizelge 3’te

Sekil 11. Agrega
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Cizelge 3. Agrega fiziksel 6zellikleri

Ozellik Ince Agrega Iri Agrega
Su emme kapasites: (%) 1,19 0.64
Ozgiil Agirlik 2,67 27N
Sikisik Birim Agirhik 2,03 1.93
Gevsek Birim Agirhik 1.85 1.68
Incelik Modiili 441 2,99
Asinma 100 Devir - 3.32
Asinma 500 Devir - 1292

2.12.Cimento

Deneysel caligmalarda, Cimsa Cimento Sanayi A.S. Mersin Cimento fabrikasinda
iretilen CEM 1 42,5 R Portland Cimento kullanilmistir. Calismada kullanilan ¢imentonun
kimyasal 6zellikleri Cizelge 4’te verilmistir.

Cizelge 4. Cimento kimyasal 6zellikleri

Bilesenler (%5) Cimento
5102 20,03
AlOs 484
Fex0s 242
CaO 6245
MgO 261
Na:0+K:0 1,14
503 3.55
Serbest CAO 091
Kizdirma Kayb 298

3.METOT
3.1. Beton Karisimlarin Hazirlanmasi

TS 802'ye uygun olarak yapilan beton karistminda kum yerine mineral katkilardan
(Pomza, Zeolit, Kolemanit, Diatomit ve Yiiksek firin ciirufu) % 10, %20 ve % 30 oranlarinda,
organik kiillerden (Misir sap1 kiilii, Bugday sap1 kiilii, Ay¢icegi sap1 kiilii ve ¢inar yapragi
kiilii) ise kiitlece %10, %30 ve %50 oranlarinda ¢imentodan ikame edilmistir. Cimento iginde
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% 2 veya daha fazla kolemanit katilmasi1 halinde ¢imento fiziksel 6zelliklerinde istenilmeyen

bozukluklar meydana geldigi literatiirdede belirtilmistir. % 2 kolemanit katkili betonlar1 priz

stiresi gecikmekte, basing dayaniminda %28’e varan azalmalar olmaktadir. % 5°ten daha fazla

kolemanit iceren c¢imentolar ise hem priz siiresi hem de dayanim degerleri bakimindan

standart dis1 kalmaktadir. Kolemanit ikamesi digerlerinden farkli olarak % 1 ve % 3 olarak

secilmistir. Karigim tasarimi Cizelge 5°te verilmistir.

Cizelge 5. Karsim tasarimi
+
Beton Bilesenleri (C30)
Mineral ) )
Ornek | Cimento | Su Kum |Cakl |Kiil Katk !;1[;2;;; m
Adt  |(kg/m’) | (kg/m?) | (kg/m”) | (kg/m”) | (kg/m?) | (kg/m?)
R 397 200 671 1006 - - - -
M10 397 200 6039 | 1006 67,1 -
M20 397 200 536,8 | 1006 134.2 Mm Si%m
M30 397 200 469.7 | 1006 2013 Kala
Ulo 397 200 6039 | 1006 - 67,1
U20 397 200 536,8 | 1006 - 1342 Ucucu Kiil
T30 397 200 469.7 | 1006 - 201,3
4. ARASTIRMA BULGULARI

4.1. Beton Numunelerin Siilfat Dayanim

Organik kiillerle iiretilen tekli karisimlarin % 10 Na,SO4 ¢ozeltisinde bekletilen beton

numunelerden 180 ve 360 giinliikk veriler alinmistir. Sekil 12°de 180 ve 360 giinliik siilfat

cozeltisinde bekletilen beton numunelerin basing dayanimlari verilmistir.

Basing Dayamimi {Mpa)

B3

Numuneler

B5

Al

A5

[ox}

c3

W 180gln
m360gun

Sekil 12. Farkli yaslarda organik kiillerle iiretilen numunelerin siilfat ¢ézeltisindeki basing

dayanimlari
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Organik kiillerle iiretilen tekli karisimlar 180 ve 360 giinliik siire boyunca siilfat
etkisine maruz birakilmis ve bu siire sonunda betonlarin basing dayanim degerleri
incelenmistir. 180 giinliik basing dayanimlar dikkate alindiginda en diisiik basing dayanimini
referans numune verirken organik kiillerle iiretilen tiim numunelerin siilfat ortamindaki basing
dayanimi referans numunesinden yiiksek ¢ikmistir. 180 giinliik en yiliksek basing dayanimini
ise M1(misir sap1 kiilii) ve B1 (bugday sap1 kiilii) kodlu numuneler vermistir. 360 giinliik
basing dayanimlari incelendiginde ise, siilfat ortaminda en diisiik basing dayanimi referans
numunesi gostermistir. Diger organik kiillerle iiretilen numunelere bakildiginda tim
numunelerin basing dayanimlari refarans numunesinden yiliksek ¢ikmistir. 360 giinliik siilfat
ortaminda en yiiksek basin¢ dayanimi M1 (musir sap1 kiilii) katkili numune vermistir. Siilfat
ortaminda basing dayanimi yiiksek ¢ikan numunelerin normal ortamda da basing dayanimlari
yiiksek c¢ikmasi dayanimi yiiksek olan numunelerin siilfat ortamindan daha az etkilendigini
desteklemektedir.

Minerallerle iiretilen tekli karisimlarin % 10 Na,SO,4 ¢ozeltisinde bekletilen beton
numunelerden 180 ve 360 giinliikk veriler alinmistir. Sekil 13’te 180 ve 360 giinliik siilfat

cozeltisinde bekletilen beton numunelerin basing dayanimlari verilmistir.

70,00

60,00

50,00

m180gin
W 360glin

Basing dayamim (Mpa)
= M w B
\o \D \D \O
o o o (@]
© © o© &

0,00

Numuneler

Sekil 13. Farkli yasglarda minerallerle iiretilen karisimlarin siilfat ¢ozeltisindeki basing
dayanimlari

Minerallerle tiretilen tekli karisimlar 180 ve 360 giinliik slire boyunca siilfat etkisine
maruz birakilmig ve bu siire sonunda betonlarin basing dayanim degerleri incelenmistir.
Yiiksek firin ciirufu katkisi siilfat etkisine karst dayanikli olmasiyla bilinir. Numunenin stilfat
etkisine kars1 diren¢li olmas1 ayn1 zamanda basing dayanimi direkt olarak etkilemistir. Siilfat
ortamindan daha az etkilenen numunelerin basing dayanimlar1 daha yiiksek bulunmustur. Bu
durum Onceki calismalarla paralellik gostermistir [12-14]. 180 ve 360 giinliik siilfat
ortamindaki basing dayanimlar1 dikkate alindiginda Y10 numunesinin siilfat etkisi sonrasi
basing dayanimi degeri secilen numuneler arasinda en yiiksektir. Minerallerle iiretilen tekli
karigmalarin  hepsinin 180 ve 360 giinliikk siilfat sonrast basing dayanimi referans
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numunesinden yiiksek ¢ikmistir. Pomza, Ucucu kiil, Zeolit, Kolemanit ve Diatomit katkili
numuneler de stilfat etkisine karsi puzolanik olmasi sebebiyle bir miktar direng gdstermistir

ancak bu direng yliksek firin ciirufu katkisinin direnci kadar etkili olmamaistir.
5.S0NUC
Karigimlarin sodyum siilfat direnci;

Organik kiil katkili ve minerallerle iiretilen tekli karigimlarin tiim oranlarinda sodyum
siilfata kars1 direngleri referans numunesine oranla yliksek ¢ikmistir. Siilfata karsi direngte
reaksiyonun gelisimini, siilfatli ortamin siddeti, betonun gecirimliligi, betonda kullanilan
¢imentonun kimyasal yapisi ve suyun varlig1 etkilemektedir.

Organik kiil ve minerallerle iiretilen tiim karigimlarda sodyum siilfat saldiris1 sonucu
basing kayb1 az olan numunelerde pH degerinin 6,5 in lizerinde oldugu ya da gecirimliliginin
az olmasindan kaynaklandigi i¢in basing kaybi diisiik oldugu 6ngoriilmektedir.

ACIKLAMA

Organik Kiiller ve Inorganik Minerallerle Uretilen Betonlarmn Durabilite Ozelliklerinin

Arastirilmasi baslikli doktora tezinden tiiretilmistir.
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Abstract

Exchange bias (Hg) is a shift of the magnetic hysteresis loop that occurs when a ferromagnetic
(F) layer is grown in contact with an anti-ferromagnetic (AF) layer. The structure and
magnetic properties of CoFe (F) and MnN (AF) films with Ta seed layer and capping layer
(Ta(10nmyMnN4x/CoFe( snmy/ Taionm)) through annealing at 250 °C temperatures were studied.
Various thicknesses (5nm, 10nm, 15nm, 20nm, 30nm and 40nm) of MnN were grown to
investigate such properties. It has been observed from the XRD analyses that, excepting 5 nm
MnN, the structure of all other samples mainly consists of distinct 0-MnN(002) phases around
43° 20-degree, and also the structure of Ta consists of two different Ta and TaN phases. The
phase compositions of Ta and MnN layers are related to the diffusion of N from the MnN
layer to the Ta layer and the compounding of Ta with N. The increase of Hg with increasing
MnN layer thicknesses is related to the promoted crystallinity and stress relaxation of the 0-
MnN phase, but there was no any Hg obtained for the 5 nm MnN sample because there is no
0-MnN phase observed for this sample. Although it is difficult to determine magnetisation
values due to the two different phases of the hysteresis loops for higher than 15 nm thichness
of AF layer, the highest coercivity (Hc) and exchange bias field (Hg) were obtained for the 30
nm MnN sample with values of 584 Oe and 218 Oe, respectively. Also, the squareness
(Mr/Mg) is highest for the 10 nm MnN sample with a value of 78%, and it gradually
decreases as the thickness of the AF layer increases. The findings in this study provide
valuable information for fabricating an exchange bias system using 0-MnN layer as an
alternative AF material.

Keywords: Exchange bias, Magnetic, CoFe, MnN, Ferromagnetic (F), Anti-ferromagnetic
(AF)
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ANTi-FERROMAGl\{ETiK MnN  TABAKASI BUYUTME KALINLI(';IN_IN
Ta/MnN/CoFe DEGIS-TOKUS ETKILESIMLI SISTEMLERIN MANYETIK
OZELLIKLERI UZERINDEKI ETKIiSi

Ozet

Degis-tokus etkilesimi (Hg), bir ferromanyetik (F) katmanin bir anti-ferromanyetik (AF)
katmanla temas halinde biiylidiigii zaman meydana gelen manyetik histerezis dongiisiiniin bir
kaymasidir. 250°C sicaklikta tavlanan CoFe (F), MnN (AF), ve Ta cekirdek ve yiizey
kaplama tabakasindan olusan (Taonmy/MnNax/CoFex samy/Taonm) filmlerin yapisi ve
manyetik Ozellikleri incelenmistir. Bu 6zellikleri arastirmak i¢in c¢esitli kalinliklarda MnN
(5nm, 10nm, 15 nm, 20 nm, 30 nm ve 40nm) biiyiitiilmistiir. XRD analiz sonuglari, 5 nm
MnN harig, diger tiim numunelerin yapisinin agirlikli olarak 43° 26-derece civarinda iki farkli
0-MnN(002) fazlarindan olustugu, ve ayrica Ta'nin yapisinin iki farkli Ta ve TaN fazlarindan
olustugu goriilmistiir. Ta ve MnN katmanlariin faz bilesenleri, N'nin MnN katmanindan Ta
katmanina difiizyonu ve Ta'nin N ile birlesmesinden kaynaklanmaktadir. Artan MnN katman
kalinliklari ile Hg degerinin artmasi, 6-MnN fazinin kristalliginin artmasi ve stres gevsemesi
ile ilgilidir, ancak 5 nm MnN numunesi i¢in Hg elde edilmemistir ¢linkii bu numune igin 0-
MnN fazi gozlenmemistir. AF tabakasinin 15 nm'den daha kalin oldugu degerler ig¢in
histerezis dongiilerinin iki farkli fazindan dolayr manyetizasyon degerlerini belirlemek zor
olsa da, en yliksek koersivite (Hc) ve degis-tokus etkilesimi alan1 (Hg), sirasiyla 584 Oe ve
218 Oe degerleri ile, 30 nm MnN numunesi i¢in elde edilmistir. Ayrica, karelik (Mgr/Ms) %78
degeri 10 nm MnN numunesi i¢in en yiiksektir ve AF tabakasinin kalinlig arttikca kademeli
olarak azalmaktadir. Bu c¢aligmadaki bulgular, alternatif bir AF malzemesi olarak 6-MnN
katmani kullanilarak degis-tokus etkilesimli sistemler iiretmek i¢in degerli bilgiler
saglamaktadir.

Anahtar Kelimeler: Degisim egilimi, Manyetik, CoFe, MnN, Ferromanyetik (F), Anti-
ferromanyetik (AF)
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SAGLIK REKREASYONU KAPSAMINDATERAPOTIK REKREASYON
CALISMALARI

NESE GENC' GULSUM YILMAZ?

1. MILLI EGITIM BAKANLIGI, ZIYAPASA ORTAOKULU, ADANA,
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2. ISTANBUL TOPKAPI UNIVERSITESI, SPOR BILIMLERI FAKULTESI, ISTANBUL,
TURKIYE, 0000-0003-1707-5204,

Ozet

Rekreasyon kavraminin sinirlart ¢ok genistir ve saglik alani dahil bir¢ok alanla baglantilidir.
Yapilan bu calisma ile saglik rekreasyonu kapsaminda 6zel bir uygulama alanina sahip
terapotik rekreasyon kavrami hakkinda uluslararasi yazinda yapilan yayimlarin ne durumda
oldugunun tespit edilmesi amaglanmistir. Bu amag¢ dogrultusunda 5 Eyliil 2022 tarihinde Web
of Science (WoS) veri tabaninda yer alan ve baslhiginda, 6zetinde veya anahtar kelimelerinde
“therapeutic recreation” ifadesi igeren 435 calisma incelenmistir. Bibliyometrik analizi
gerceklestirmek ve verileri gorsellestirmek amaciyla “VOSviewer” yaziliminda “ortak
yazarlilik” ve “birlikte bulunma” analizleri yapilmistir. Gergeklestirilen bibliyografik analiz
sonucunda, Wos veri tabaninda terapotik rekreasyon konusunda en fazla ¢aligmanin 2019
yilinda elde edildigi, “Therapeutic Recreation Journal” adli derginin 203 yaymnla en fazla
caligmaya yer veren kaynak oldugu, ¢alismalarin %62.52’sinin Amerika Birlesik Devletleri
tarafindan yaymlandigi ve Tirkiye’nin listede yer almadigi saptanmistir. Konu ile ilgili
yapilan ¢aligmalarin %56.32’sinin rehabilitasyon alaninda oldugu ve Lorna Moxham isimli
yazarin en fazla calismaya (22 yayin) sahip oldugu bulunmustur. Ag haritas1 incelendiginde
“therapeutic recreation” kelimesinin en fazla kullanilan anahtar kelime oldugu, “leisure”
kelimesinin ikinci sirada yer aldig1, goriilmiistiir. Ulke ve kurum is birliginde baglant1 giicii en
yiiksek tilkenin Amerika Birlesik Devletleri ve kurumun ise “University of New Hampshire”
oldugu belirlenmistir. Calisma sonucunda elde edilen verilerin, terapdtik rekreasyon
kavramina yonelik arastirmalarin mevcut durumunun belirlenmesi ve bu alanda g¢alisma
yapmak isteyen arastirmacilar i¢in 6nemli bilgiler saglamas1 hedeflenmistir.

Anahtar Kelimeler: Terapotik Rekreasyon, Bibliyometri, Web of Science

THERAPEUTIC RECREATION STUDIES WITHIN THE SCOPE OF HEALTH
RECREATION

Abstract

The concept of recreation has very broad boundaries and is related to many fields, including
health. The purpose of this study is to ascertain the status of publications in the international
literature concerning the concept of therapeutic recreation, which has a specific application
area within the scope of health recreation. 435 studies with the phrase "therapeutic recreation"
in their titles, abstracts, or keywords that were included in the Web of Science (WoS)
database on September 5, 2022, were examined for this purpose. "Co-authorship" and "co-
existence" analyses were performed in the "VOSviewer" software to perform the bibliometric
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analysis and visualize the data. According to the bibliographic analysis, the most studies on
therapeutic recreation in the Wos database were obtained in 2019, the "Therapeutic
Recreation Journal" was the source that included the most studies with 203 publications,
62.52% of the studies were published by the United States, and Turkey was found to be
excluded from the list. It was discovered that 56.32% of the studies on the subject were in the
field of rehabilitation, and the author Lorna Moxham had the most studies (22 publications).
When the network map was examined, it was discovered that the word "therapeutic
recreation" was the most frequently used keyword, with the word "leisure" coming in second.
The country with the highest connectivity in country and institution cooperation has been
determined to be the United States of America, and the institution is the "University of New
Hampshire." It is desired that the study's findings will determine the current state of research
on the concept of therapeutic recreation and provide important information for researchers
interested in working in this field.

Key Words: Therapeutic Recreation, Bibliometrics, Web of Science
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SICANLARDA CSA-131 ICEREN HIDROJELLE KAPLANMIS SIiLIKON IMPLANT
KULLANIMININ BIYOFILM VE KAPSUL KONTRAKTURU GELISiMi
UZERINDE ETKILERININ DEGERLENDIRILMESI

EVALUATION OF THE EFFECTS OF CSA-131 - HYDROGEL COATED SILICONE
IMPLANTS ON THE DEVELOPMENT OF BIOFILM AND CAPSULAR
CONTRACTURE IN RATS

OP. DR. CENGIZ ERTEKIN'

1. SAKARYA UNIVERSITESI EGITIM VE ARASTIRMA HASTANESI, PLASTIK
REKONSTRUKTIF VE ESTETIK CERRAHI UZMANI.

OZET

Kapsiil kontraktiirii, estetik ve rekonstruktif meme cerrahisi sonrasit sik goriilen
komplikasyonlarin basinda gelmekte ve tedavisi icin siklikla sekonder operasyonlar
gerekmektedir. Glinlimiizde, birgok teori one siiriilmiis olmasina ragmen kapsiil kontraktiirii
etiyolojisi heniiz tamamen anlasilamamistir. One siiriilen teoriler arasinda biyofilm
tabakasinin olusumuna bagli subklinik enflamatuvar siireg literatiirde 6ne ¢ikmaktadir.

Bu calismada bir ceragenin alt tipi olan ve in vivo ¢alismalarda gili¢lii antimikrobiyal etki
gosteren CSA-131’in implant cevresinde biyofilm ve subklinik enflamasyon gelisimi
iizerindeki etkilerini ortaya koyulmasi ve dolayli olarak kapsiil kontraktiiriinii onlemede
etkinliginin gdsterilmesi amaglanmigtir. Bakteriyel kontaminasyonun biyofilm olusumuna
etkileri ek olarak arastirilmistir.

Calismada 34 adet Sprague Dawley tiirii disi sicanlar kullanildi. Sigcanlar 5 farkli grupta
deneye tabi tutuldu. Her bir siganin sirt bolgesinde olusturulan iki subkutan6z pakete 1.2 ml
hacimli hidrojel ile kaplanmis implantlardan yerlestirildi. 1. grupta paketlere steril implantlar
yerlestirildi. 2. grupta steril ve hidrojel kaplamasinda CSA-131 igeren implantlar kullanildi. 3.
grupta 106 cfu/ml Stafilokokus epidermidis ile inokiilasyonu sonrasi steril ve CSA-131 igeren
implantlar paketlere yerlesirildi. 4. grupta bakteri inokiilasyonu sonrasi steril implantlar
kullanildi. 5. grupta bakteri inokiilasyonu sonrasi, antibiyotikli soliisyon (sefazolin,
gentamisin ve betadin )f ile paket irrigasyonu yapildi ve ardindan steril implantlar
yerlestirildi. Tiim gruplardaki sicanlar 12. haftanin sonunda sakrifiye edildi. Makroskopik
degerlendirme Baker evrelemesi ile, biyofilm olusumlart sonikasyon ve koloni sayim yontemi
ile, kapsiil histolojisi Hematoksilen Eozin boyama sonrasi kapsiil kalinligi ve Jansen
evrelemesi ile degerlendirildi.
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Sonikasyon ve koloni sayimi ile elde edilen verilere gore steril sartlarda yerlestirilen ve CSA-
131 igeren hidrojelle kaplanan 2. grupta 12 hafta sonunda hi¢gbir numunede koloni
saptanmamustir. Inokiile edilmeyen gruplar karsilastirildiginda CSA-131 biyofilme karsi
istatiksel anlamli etkinlik gostermistir (p<0,001). Kapsiil kalinliklar1 karsilagtirilmasinda
biyofilm sonuglariyla paralel olarak Grup 1 ve Grup 2 karsilastirildiginda, CSA-131 igeren
implantlarin kapsiillerinin anlamli olarak daha ince oldugu saptanmistir. Biyofilm ve kapsiil
kalinhig iliskisi degerlendirildiginde iki parametre arasinda kuvvetli iligski tespit edilmistir.
S.epidermidis ile inokiile edilen gruplar arasinda kapsiil kalinligi, biyofilm degerleri ve Jansen
total skorlar1 karsilastirildiginda anlamli farklilik goriillmemistir. Baker evrelemesine gore
alinan skorlar degerlendirildiginde Grup 2’deki implantlarin anlamli olarak daha diislik
kontraktiir evrelemesine sahip oldugu tespit edilmistir. Bakteri inokiilasyonu uygulanan
gruplarda erken donemde goriilen implant kayiplarinin, bu gruplar arasi yapilan
karsilagtirmalarin istatistiksel verilerini etkiledigi diisiintiilmiistiir.

Sonu¢ olarak CSA-131 igeren hidrojel kombinasyonu planli bakteri inokiilasyonu
yapilmadiginda biyofilm olusumunu engellemis ve daha ince kapsiil olusumu ile
sonuclanmistir. Kapsiil kontraktiiriiniin 6nlenmesinde CSA-131 hidrojel kombinasyonu umut
vadedici olup, ileri ¢alismalarla bu veriler desteklenerek klinik ¢alismalarin 6nii agilabillir.

ABSTRACT

Capsular contracture is one of the most common complications after aesthetic and
reconstructive breast surgery and secondary operations are often required for its treatment.
Today, although many theories have been proposed, the etiology of capsular contracture is not
yet fully understood. Among the proposed theories, the subclinical inflammatory process
related to the formation of the biofilm layer stands out in the literature.

In this study, it was aimed to reveal the effects of CSA-131, a subtype of antimicrobial
ceragenin, on the development of biofilm and subclinical inflammation around the implant.
Another purpose of the study is to show CSA-131’s effectiveness in preventing capsular
contracture. The effects of bacterial contamination on biofilm formation were additionally
investigated.

34 female Sprague Dawley rats were used in the study. The rats were divided into 5 different
groups. Hydrogel-coated 1.2 ml implants were placed in two subcutaneous pockets formed in
the dorsal region of each rat. In the 1st group, sterile implants were placed in the pockets
without any antimicrobial. In group 2, sterile implants containing CSA-131 with hydrogel
coating were used. In group 3, pockets were inoculated with 106 cfu/ml Staphylococcus
epidermidis and subsequently CSA-131 coated implants were placed in pockets. In group 4,
sterile implants were used after bacterial inoculation. In group 5, after bacterial inoculation,
package irrigation was performed with antibiotic solution (cefazolin, gentamicin and
betadine) and then sterile implants were placed. Rats in all groups were sacrified at the end of
the 12th week. Macroscopic evaluation was evaluated with Baker scores. Biofilm formations
were evaluated by sonication and culturing . Capsule histology was evaluated by Hematoxylin
Eosin staining, capsule thickness and Jansen staging.
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According to the data obtained by sonication and colony counting, after 12 weeks, no colonies
were detected in any sample of the second group, which includes sterile implants coated with
hydrogel containing CSA-131. In comparison of Group 1 and 2, CSA-131 (Group 2) showed
statistically significant activity against biofilm (p<0.001) . Capsule thicknesses of Group 1
and Group 2 showed correlation with biofilm results. The capsules of the implants containing
CSA-131 were found to be significantly thinner. When the relationship between biofilm and
capsule thickness was evaluated, a strong relationship was found between the two parameters.
There was no significant difference between the groups inoculated with S.epidermidis when
the capsule thickness, biofilm values and Jansen total scores were compared. Baker scores
were evaluated and it was found that the prostheses in Group 2 had a significantly lower
contracture grades. It was thought that the early implant losses in the inoculated groups
affected the statistical data of the comparisons between these groups.

As a result, the combination of hydrogel containing CSA-131 prevented biofilm formation
under sterile conditions and resulted in thinner capsule formation. The combination of CSA-
131 hydrogel is promising in the prevention of capsular contracture and further studies can
support these data and lead to clinical trials.
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ISTATISTIKSEL YONTEMLER ILE CALISANIN iSTEN AYRILMASININ
TAHMINLENMESI VE UCRET BELIRLENMESI ILE iISTEN AYRILMANIN
OPTIMIiZASYONU

PROF. SAIT ERDAL DiNCER', KADIR YILDIZ>
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OZET

Ticari nitelikli sirketler siireclerini kolaylastirmak, kayiplarin1 en az seviyeye indirmek ve
kazanglarin1 da yiikseltmek i¢in veri toplama, veriyi kullanilabilir hale getirme, veriden fayda
yaratma amaciyla calismalara yillar dnce baslamislardir. Ozellikle de bankacilik, finans,
fintech, telekomiinikasyon, e-ticaret gibi verinin yogun ve miisteri portfoyiiniin biiyiik oldugu
sektorlerde bu calisma sekli goriilmektedir. Bunun yaninda, yillar igerisinde kullanilan
verilerin ¢esitliligi ve teknolojiler de gelismektedir. Ilk yillarda, veri sadece gergeklesmis
olaylar izlemek ve raporlamak icin kullanilirken artik gelecegi tahminlemek, buna gore
aksiyonlar belirlemek ve hatta gelecekte verilecek kararlari optimize etmek i¢in de veriden
faydalanilmaktadir.

Insan kaynaklar1 yonetimi sirketler icerisinde calisanlarm ise alinmasi, iicret seviyelerinin
belirlenmesi, calisanlarin  egitilmesi, kariyer gelisim planlarmin  yapilmasi, c¢alisan
memnuniyetinin yonetilmesi, performanslarinin degerlendirilmesi, isten ayrilma siire¢lerinin
yonetilmesi gibi ¢esitli fonksiyonlar1 kapsami igerisine almaktadir. Bu alan, hem diizenli veri
tutulmasindaki zorluklar hem de analitik bakis acisinin eksikligi gibi sebeplerle veri
caligmalarini diger is birimlerine gore daha geriden takip eden birimlerden biridir. Ancak son
yillarda yine de literatiirde ve de uygulamada insan kaynaklar1 alaninda analitik ¢aligsmalar
yapildigr gozlemlenmektedir. Yapilan bu calismada, Ozellikle insan kaynaklari alaninin
secilme sebebi bu alandaki uygulama sayisini artirmak ve daha énce yapilmamis bir sekilde
kestirimci analitigin yam1 sira insan kaynaklart i¢in bir optimizasyon uygulamasi
gerceklestirmektir. Calisma i¢in global ve ¢ok uluslu bir sirketin internette yaymlanmis halka
acik calisan verisi kullanilmistir ve veri icerisinde ¢alisanlarin hem demografik hem de sirket
ici bilgileri yer almaktadir. Bu veri kullanilarak oncelikle en yliksek performansli makine
ogrenmesi algoritmalar1 kullanilarak c¢aliganlarin bir sene igerisinde isten ayrilma olasiliklar
hesaplanmaktadir. ikinci adim olarak en yiiksek performans gosteren algoritmanin sonuglari
baz almarak bir optimizasyon modeli olusturulmaktadir. Bu optimizasyon modelinde
calisanlarin maas seviyeleri bir karar noktasi olarak degerlendirilerek hangi maas seviyesinde
caligsanin isten ayrilma ihtimalinin daha az olacagi hesaplanmaktadir. Bu modelde, sirketin
toplam maas biitce kisitin1 agsmayacak sekilde en yliksek performansh c¢alisanlarin isten

ayrilmasinin oniine gegmek amaglanmaktadir. Calisma sonucunda, maasin isten ayrilma
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durumunu belirleyen en oOnemli faktorlerden biri oldugu ve dogru bir maas belirleme
politikas1 ile yiiksek performanshh ¢alisanlarin sirket igerisinde tutundurulabilecegi

gozlemlenmistir.

Anahtar Kelimeler: Insan Kaynaklar1, Optimizasyon, Analitik, Makine Ogrenmesi

PREDICTION OF EMPLOYEE ATTRITION WITH STATISTICAL METHODS
AND ATTRITION OPTIMIZATION WITH SALARY ADJUSTMENTS

ABSTRACT

In companies, the use of data collection, making data available, and creating benefits from
data have started years ago in order to reduce their expenditures, minimize their losses and
remove their gains. Especially in most of the companies in banking, finance, fintech,
telecommunications and e-commerce industries, the data is dense and customer portfolio is
large which made these data operations useful. In addition, data sources and technologies used
over the years are also developing. In the first years, the data was used only for results
monitoring and reporting purposes, but now it is also used to predict the future, determine the
actions accordingly and even optimize the decisions.

Human resources management encompasses various functions within companies such as
hiring employees, determining wage levels, training, preparing career development plans,
managing employee satisfaction, evaluating performance, and managing turnover processes.
This field is one of the units that lag behind data studies compared to other units due to both
the difficulties in keeping regular data and lack of an analytical perspective. However, in
recent years, it has been observed that analytical studies have been applied in the field of
human resources both in the literature and in practice. In this study, reason for choosing the
field of human resources is to increase the number of applications in this field and to perform
an optimization application for human resources in addition to predictive analytics in a way
that has not been done before. For the study, publicly available employee data of a global and
multinational company was used, and the data includes both demographic and internal
information of the employees. Using this data, probability of leaving the job within a year is
calculated by the optimal machine learning algorithms. Secondly, an optimization model is
developed based on the results of the algorithm with the highest performance. In this
optimization model, salary levels of the employees are evaluated and the optimal salary level
the employee will be less likely to leave the job is defined. In this model, prevention of the
highest-performing employees from leaving the job is aimed so that the total salary of the
company does not exceed the budget constraint. As a result, it was observed that salary is a
key factor that determines the decision of leaving the job and high-performing employees can
be kept within the company with a correct salary determination policy.

Keywords: Human Resources, Optimization, Analytics, Machine Learning
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KANATLARDAKiI KAMBURLUK ORANININ AERODINAMIK
PARAMETRELERE ETKIiSi

RAMAZAN SELVER', YUSUF CAN AKAR?, MUSTAFA BASEKIN®

' SULEYMAN DEMIREL UNiVERSITESI MUHENDISLIK FAKULTESI MAKINE
MUHENDISLIGI BOLUMU
2 SULEYMAN DEMIREL UNIVERSITESI FEN BILIMLERI ENSTITUSU MAKINE
MUHENDISLIGI ANABILIM DALI
3 SULEYMAN DEMIREL UNIVERSITESI FEN BILIMLERI ENSTITUSU MAKINE
MUHENDISLIGI ANABILIM DALI

OZET

Bu calismada farkli kamburluk oranlarina sahip 3 kanadin 500 km/h ve 700km/h hiz
degerlerinde analizleri yapilmistir. Analizler Ansys programindan yararlanilarak yapilmistir.
Kanatlarin sehim, kesme gerilmeleri, kaldirma katsayilari, siiriiklenme katsayilari, moment
katsayilar1 ve kanat verimleri kiyaslanmistir. Diisiik hizlarda kanatlarda olusan gerilmelerin
fark1 yiiksek hizlarda olusan gerilme farkindan daha diisiik oldugu goriilmiistiir. Yapilan
caligmada; diisliik hiicum acilarinda kamburluk degeri diisiik olan, yiiksek hiicum acilarinda
ise kamburluk degeri yiiksek olan kanadin daha verimli ve giivenli ¢alistig1 gézlemlenmistir.
Anahtar kelimeler: Kanat profili, Kamburluk orani, Hiicum agis1, Niimerik analiz, Yiiksek
akis hizi, Aerodinamik performans.

ABSTRACT

In this study, three wings with different hump ratios were analyzed at 500 km/h and 700km/h
speeds. Analyzes were made using the Ansys program. Deflection, shear stresses, lift
coefficients, drag coefficients, moment coefficients and airfoil efficiency of the wings were
compared. It has been observed that the difference in stresses occurring in the blades at low
speeds is lower than the stress difference occurring at high speeds. In the study; It has been
observed that the wing with low hump value at low angles of attack and high hump value at
high angles of attack operates more efficiently and safely.

Key words: Airfoil, Hump ratio, Angle of attack, Numerical analysis, High flow rate,
Aerodynamic performance.

GIRIS

Kanatlar, tasima kuvveti iiretmek i¢in kullanilan farkli profil yapilarina sahip sistemlerdir. IL
Diinya Savasi’nin beraberinde gelen askeri ihtiyaglarin arttirdigi aerodinamik ¢alismalardan
biri de Amerikan Ulusal Havacilik Danisma Komitesi NACA (National Advisory Committee
for Aeronautics — sonrasinda NASA admni alacaktir)’nin sistemli bir sekilde kanat profilleri
gelistirmeye ve test etmeye baslamasidir. NACA sirasiyla 6-digit, 5-digit ve 4-digit Serisi
dedigimiz kanat profilleri gelistirmistir.

NACA 4-digit Serisi profillerin adlandirilmasinda 4 tane rakam kullanilir (6rnegin: NACA
4415 gibi). Bu sayilardan ilki veter dogrusunun maksimum kamburluk yiizdesini verir. Ikinci
rakam ise olusan en yiliksek kambur konumunu veter uzunlugunun yiizdesi cinsinden belirtir.
Kalan iki rakam ise veter uzunlugunun yiizdesi cinsinden en biiyiik kalinlik degerini gosterir.
NACA 4415 profilimiz i¢in ilk iki rakamimiz 4 oldugundan olusan maksimum kamburluk
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degeri %4 olup, maksimum kamburun konumu hiicum kenarinin en u¢ noktasindan %40 veter
uzunlugu kadar mesafede olur. Yani profilimiz kambur kanat profili olur. Sondaki 2 sayinin
15 olmasi maksimum kalinligin, veter uzunlugunun %15°1 kadar uzunlukta oldugunu belirtir

[1].

Kalinhik _
Ortalama kamburiuk egrisi

icum kenan__ | irar k
vacum weran_|___ N7 Firar kenan
-~

S i -
Kamburluk Veter cizgisi
| Veter, c !

Sekil 1. Kanat profili terminolojisi [2]

Bir kanat yapisinda, hava akiminin ilk karsilastigi noktaya hiicum kenar1 (leading edge), hava
akiminin ayrildigr noktaya firar kenari (trailing edge) adi verilmektedir. Bu iki noktay:
birlestiren ¢izgi hattina kanat kesiti kiris hatt1 (veter) denir. Ust ve alt yiizeylerin ortasindan
gecip On kenar ile arka kenari birlestiren egriye ise kamburluk egrisi denir [3].

Akiskanlar mekanigi ile ilgili neredeyse tiim alanlarda oldugu gibi, aerodinamikte de fiziksel
biiyilikliiklerin boyutsuzlastirilmasindan faydalanilir. Kanat profilleri i¢in bazi kuvvetlerin
boyutsuz ve birimsiz halleri bizim i¢in daha ¢ok anlam ifade edebilir. Siiriiklenme kuvveti,
siirtinme kuvveti (kayma gerilmesi), kaldirma kuvveti, basing ve yunuslama momentlerinin
birimsizlestirilmis halleri Tablo 1’deki gibidir [1].

Tablo 1. Aerodinamik parametrelerin boyutlu ve boyutsuz temel biiyiikliikleri [1]

Fiziksel Bityiikliikler Birimi | Boyutsuz Hali
D
Siiriiklenme Kuvveti (D) | N Cp =7
? pVo§S
P—P,
Basing (P) Pa Cp =7 5
2PV
C w
K Gerilmesi N f=
ayma Gerilmesi (7) % pV2S
M
Yunuslama Momenti (M) | Nm Cm =1 )
EpVooSc
L
Kaldirma Kuvveti (L) N CL=1
2
7 pVooS

Tablo 1°de; Cp siriiklenme katsayisini, Cp basing katsayisini, Cr siirtiinme katsayisini, Gy,
moment katsayisini, C; kaldirma katsayisini gosterir. p yogunlugu, V' hizi, S projeksiyon
alaninini gosterir.

Proceeding Books Page 67 www.inbak.org



4th INTERNATIONAL 5 OCAK CONGRESS"ON APPLIED SCIENCES
January 5-6, 2023/ Adana, TURKIYE

MATERYAL VE METOT

Bu caligmada akis analizinin sayisal ¢6ziim i¢cin ANSYS 19.2 programi ‘Fluent’ paketi, analiz
sonuclarinin  gorsellestirilmesi i¢in ‘CFD-Post’ paketi, statik analizler i¢in de ‘Static
Structural’ paketi kullanilmastir.

[k olarak kullanilacak olan NACA 4415 kodlu kanat profilinin koordinat degerleri internet
sitesi tlizerinden alinir [4]. Ardindan bu koordinat degerleri kullanilarak Ansys programindan
geometri olusturulur. Kanat profili 6n, orta ve arka taraf olmak {izere ii¢ bolgeye ayrilir. Kanat
profilinin veter uzunlugu 1 metre (m) olup, bolgeler arasinda ‘I’ profilli kirisler yerlestirilir.
Kirigler ‘extrude’ komutu kullanilarak 4 m uzunluga getirilir. Kanat boyunca her biri 10
milimetre (mm) kalinliginda ara profiller olusturulur. Bu ara profiller, kanadin ucaga ana
baglantis1 oldugu kisimda baslamak iizere ve bu bolgeden itibaren daha sik olmak iizere
uclara gidildikge seyrek araliklarla olusturulur. ilk profilden sonra sirasiyla 0.4 m, 0.8 m, 1.3
m, 1.9 m, 2.5 m, 3.2 m ve 3.99 m otelenerek diger profiller olusturulur. Kanadin iskeleti
olusturulduktan sonra dis kaplamasi yapilir. Profilin kenarlar segilerek disariya dogru 10 mm
kalinlik verilir. Kanadin son hali Sekil 2°deki gibidir

i \_\ ane arse
Sekil 2. NACA 4415 kanat profili

Kanadin ugak baglant1 kismin1 orijin almak kosulu ile sabitlenir ve kanadin ¢evresine havayi
temsil edecek sekilde bir kontrol hacmi ¢izilir. Cizilen dikddrtgenler prizmasi seklindeki
hacimden kanadin bulundugu hacim c¢ikarilir ve geriye sadece hava akisinin oldugu bolge
kalir. Kontrol hacminin goriintiisii Sekil 3’teki gibidir.

Sekil 3. Havanin kontrol hacmi
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Olusturulan bu geometri Fluid Flow (Akis Analizi) bdliimiine aktarilir. ilk yapilacak analizde
akis analizi yapilacagi i¢in kanat geometrisi ‘suppress body’ komutu ile saklanip akiskan
lizerine mesh atamasi yapilir. Kanat cizgilerine yakin yerlerde daha yogun mesh atamasi
yapacak sekilde tiim hacime mesh atanir. Bu mesh goriintiisii Sekil 4’te gosterilmistir.

Sekil 4. Akis kontrol hacmin mesh goriintiisii

Kanat malzemesi segilirken havacilikta kullanim oranlari arastirilip buna gore malzeme
se¢imi yapilmistir. Yiiksek dayanimli ve hafif malzeme secilmesi tercih edilmektedir. Buna
gore, maliyetler de goz onlinde bulundurularak kanat malzemesi olarak Al 7075-T6 secilmis
olup, mekanik 6zellikleri Tablo 2’de verilmistir.

Tablo 2. Al 7075-T6 malzemesinin mekanik ozellikleri [5]

Yosunluk Yiizde Kesme Akma Kopma
Malzeme ( /fm3) uzama Gerilmesi | Gerilimi | Gerilimi

g miktani | (MPa) | (MPa) | (MPa)
Al 7075-T6 | 2.81 %11 331 503 572

Olusturulan bu kanat 0° ile 33° hiicum agilart arasinda 500 km/h ve 700 km/h degerlerinde
analize sokulmustur. Ardindan tamamen ayni 6l¢li ve malzemeden yapilmis NACA 2415 ve
NACA 6412 kanatlar1 kiyaslama yapilmasi icin ayni deger ve sartlarda analiz edilmistir.
Kullanilan 3 kanadin profilleri Sekil 5’te verilmistir.

Sekil 5. Yukaridan asagiya sirastyla NACA 2415, NACA 4415 ve NACA 6412 [3]
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ARASTIRMA VE BULGULAR

Yapilan analizler sonucunda elde edilen veriler grafik haline getirildi. Sekil 6’da kaldirma
katsayilarinin hiicum agisina gore degisimleri verilmistir. Soldaki grafik 500 km/h, sagdaki

grafik ise 700 km/h hizdaki degerleri gostermektedir.

Cr (500km/h)

Kaldmma katsayis

Hilcum agisi

—8—NACA 2415 —8—NACA415] —8—NACAG4I2

Sekil 6. Kaldirma katsayilar1 grafikleri

Cw (700km/h)

Hiicum acist

—8—NACA 2415 —8—NACA 4415 —8—NACAG6412

Sekil 6 incelendiginde, kamburluk degeri yiiksek olan kanadin hiicum agis1 0° iken daha fazla
kaldirma katsayist irettigi goriilmiistiir. Maksimum kaldirma katsayist degerlerine
bakildiginda en diisiik kaldirma katsayisini, en yiiksek kamburluk degeri olan NACA 6412’de
goriilmistiir. Kamburluk degeri yiiksek olan kanadin hiicum agisina gore kaldirma katsayisi
degisimi diger kanatlara gore daha diistiktiir.

Sekil 7’de stiriiklenme katsayilarinin hiicum agisina gore degisimleri verilmistir. Soldaki
grafik 500 km/h, sagdaki grafik ise 700 km/h hizdaki degerleri gostermektedir.

Cp (500km/h)

= 0,25

Hiicum agist

—8—NACA 2415 —8—NACA 4415 —8—NACAG412

Sekil 7. Siiriiklenme katsayilar grafikleri

Cp (700km/h)
0.50
0,45

tiriiklenme katsayisi
© o 9o o o
[} 1] T e -
(=N N = T I~

=
-
A

“ 010
0,05
0,00

Hiicum agis1

—8—NACA 2415 —@—NACA 4415 —8—NACAG412

Sekil 7 incelendiginde 3 kanadin da 0° hiicum acisinda neredeyse ayni degerlerde oldugu
goriilmektedir. NACA 6412 kanadinin hiicum agisina gore stiriiklenme katsayisindaki artist
diger kanatlardan daha diistiktir.
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Sekil 8’de C/ Cp degerlerinin hiicum agisina gore degisimleri verilmistir. Soldaki grafik 500
km/h, sagdaki grafik ise 700 km/h hizdaki degerleri gostermektedir.

Ct / Co (500km/h) Ct / Co (700km/h)

- 220 |

g gl

5 O

= ~ 1S

a 18 &)

= =

o) T 10 |
5
0

o L ]
0 3 6 9 12 15 18 21 24 27 30 33 Hi
Hileum ag1s1 UG
—8—NACA 2415 —8—NACA 415 —8—NACA 6412 —8—NACA 2415 —8—NACA 4415 —8—NACAG412

Sekil 8. Kanat verimliligi grafikleri

Sekil 8’de baslangic konumuna bakarsak; NACA 6412’nin diististe oldugunu, NACA 4415’in
heniiz maksimum degere ulasmis oldugunu, NACA 2415’in ise halen maksimum degere
ulagmadigr goriilmiistiir. Kamburluk oraninin ¢ok fazla olmasinin kanat verimliligini
diistirdiigii gozlemlenmistir.

Sekil 9°da moment katsayilarinin hiicum agisina gore degisimleri verilmistir. Soldaki grafik
500 km/h, sagdaki grafik ise 700 km/h hizdaki degerleri gostermektedir.

C (500km/h) Ca (700km/h)
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-0,05

Hilcum agis Hitcum agisi

—8—NACA 2415 —®—NACAMIS —8—NACAH&ILI —8—NACA 2415 —8—NACA 4415 —8—NACAG6412

Sekil 9. Yunuslama katsayis1 grafikleri

Sekil 9 incelendiginde yunuslama momentlerinin hiz degerlerine bagl olmadig goriilmiistiir.
Kamburluk degeri yiliksek olan kanadin yunuslama katsayist diisiiktiir. Kanatlar maksimum
yunuslama katsayisina kaldirma katsayisinin maksimum oldugu degerde ulasmustir.
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Sekil 10’da sehim degerlerinin hiicum acilarina gore degisimleri gosterilmistir. Soldaki grafik
500 km/h, sagdaki grafik ise 700 km/h hizdaki degerleri gostermektedir.

Sehim (500 km/h) Sehim (700km/h)
400 900
350 300
556 700
~— 600
= 250 E
E g s00
£ 200 et
= -8 400
2 150 | 3
2 300
100 | 200
50 ¢ 100
: §
0 0 (NS VN SN CUNN VIS — ) PN S—
0 3 6 9 12 15 18 21 24 27 30 33 0 3 6 9 12 15 18 21 24 27 30 33
Hiicum agist Hiicum agist
—8—NACA 2415 —8—NACA 4415 —8—NACA 6412 —8—NACA 2415 —@—NACA 4415 —8—NACA G412

Sekil 10. Sehim grafikleri

Sekil 10°da sehim degerleri incelendiginde kamburluk degeri arttikca sehim degerlerinin
azaldig1 goriilmektedir. Ayrica hiz degerinin yiikselmesi, sehim miktarlarindaki degisimi
arttirmigtir. Maksimum sehim degerlerine maksimum kaldirma katsayisinin oldugu degerlerde
ulasilmistir.

Sekil 11°de kesme gerilmelerinin hiicum acisina gore degisimleri gosterilmistir. Soldaki
grafik 500 km/h, sagdaki grafik ise 700 km/h hizdaki degerleri gostermektedir.

Kesme Gerilmesi (500km/h) Kesme Gerilmesi (700km/h)
350 700
300 600
=
g =
E 250 g 500
E 200 ‘g 400
= =
™= =
=) =
g 150 = 300
) ::’
g 100 2 200
M L
50 100
0 3 6 9 12 15 18 21 24 27 30 33 0 3 6 9 12 15 18 21 24 27 30 33
Hiicum agisi Hiicum agisi
—8—NACA 2415 —8—NACA 4415 —8—NACA 6412 —8—NACA 2415 —8—NACA 4415 —8—NACA G412

Sekil 11. Kesme gerilmesi grafikleri

Sekil 11°deki grafikler sehim degerlerindeki grafikler ile benzerlik gostermektedir.
Kamburluk degeri yiiksek olan kanat sehim grafiklerinde oldugu gibi diisiik degerlere sahiptir.
Hiicum agisinin degisiminin NACA 6412’nin mekanik degerlerinde dnemli bir degisime yol
acmadig1 goriilmektedir.
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SONUC

Bu calismada, Ansys Fluent programi ile ii¢ farkli kanat profili modellenip, kanatlarin farkl
hizlardaki aerodinamik parametreleri incelenmistir. Ug kanat i¢in de 139 m/s (=500 km/h) ve
194 m/s (=700 km/h) hava akis hizlar1 uygulanmistir. NACA 6412 0° ile 20° araliginda, diger
kanatlar 0° ile 33° araliginda tek tek analize sokulmustur.

Kanatlarin 0° hiicum agisinda kaldirma katsayilar1 incelendiginde kamburluk oranmin en
yiiksek oldugu NACA 6412’nin en yiiksek kaldirma katsayisina sahip oldugunu goriiriiz.
Fakat hiicum agis1 yiikseldikge NACA 4415’in, hatta 10°°den sonra NACA 2415’in bile daha
fazla kaldirma katsayisi Uirettigini goriiriiz. Buradan yola ¢ikarak; kamburluk oranmin belirli
bir yere kadar artmasinin kaldirma katsayisini arttiracagini, o noktadan sonra kamburlugu
arttirirsak kaldirma katsayisinin diisecegini sdyleyebiliriz.

Stiriiklenme katsayilarina bakildiginda kamburluk oraninin artmasi siiriiklenme katsayisini
arttirsa da, kamburluk oram1 ¢ok olan kanadin yiiksek hiicum agilarinda daha diisiik
stiriiklenme katsayisi tirettigi goriilmiistiir.

Kaldirma ve siiriiklenme katsayilarinin daha iyi karsilastirilmasi i¢in kanatlarin verimlilik
ifadeleri incelenir. Kanatlarin 0° ile 6° arasindaki durumlarina bakinca NACA 4415’in en
verimli kanat oldugunu goriirliz. Kamburluk oram1 biraz daha arttirildiginda kanadin
verimliliginin diistiglini NACA 6412’den gormekteyiz. Hiicum agis1 artinca grafik daha
diizenli bir hal almistir ve ag1 arttik¢a kanatlarin verimliliginin diistiiglinii gérilmiistir.

Moment katsayilar1 incelendiginde kamburluk orani ile moment katsayisinin ters orantili
oldugunu goriiriiz. Yiksek kamburluk oranina sahip NACA 6412 en diisik moment
katsayisina, diisiik kamburluk oranina sahip NACA 2415 en yiiksek moment katsayisina
sahiptir.

Kaldirma, siirtiklenme, moment katsayilart ve verimlilik ifadelerine baktigimizda hem 500
km/h hem de 700 km/h hiz degerlerinde yaklasik ayni sonuglarin ¢iktigin1 gérmekteyiz. Bu
grafiklere bakarak kanadin seklinden dolayr aciga cikan kuvvetlerden iiretilen katsayilarin
hava akis hizindan bagimsiz oldugunu sdyleyebiliriz.

Kanatlarin sehim ve kesme gerilmelerine baktigimizda artan kamburluk oraninin kanada
mukavemet kazandirdigini gérmekteyiz. Ozellikle yiiksek hiicum agilarinda kamburluk degeri
yiiksek olan NACA 6412 nin NACA 2415’ten yaklasik 6 kat daha dayanikli oldugu deneyle
kanitlanmustir.
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ABSTRACT

Background: Spontaneous reporting of Adverse Drug Reaction (ADR) is one of the ways of
ensuring safety of drugs. Primary Health Care (PHC) acts as a gateway for individuals into
the Nigerian Health System. Identifying and addressing challenges to adverse drug reaction
reporting among health care practitioners at this level of health care will help to improve
quality of care and patient safety. Purpose: The goal of this study was to evaluate the factors
affecting Adverse Drug Reaction reporting among health care practitioners in Primary Health
Care Centres in Kano Metropolis, Kano State. Methods: A cross-sectional study was carried
out using a structured modified adapted questionnaire from previous related studies. Two-
hundred and ninety-seven healthcare practitioners from selected Primary Health Care Centres
participated in the study. Multistage sampling technique was employed for this study. At the
first stage, four Local Governments were randomly selected from the eight Local
Governments in Kano Metropolis. At the second stage, twenty Primary Health Care Centres
were selected from the total of ninety Primary Health Care Centres in the four selected Local
Governments using a systematic random sampling technique. At the selected health Centres,
a simple random sampling was done based on the population of the health workers in the
Centres to meet up with the sample size. Selected health care practitioners include those who
are involved in prescribing, dispensing and administering drugs and these include
Nurse/Midwives, Community Health Officers, Community Health Extension Workers, Junior
Community Health Extension Workers and Pharmacy Technicians. Data obtained was sorted
and analyzed using IBM-SPSS version 28. Descriptive statistics of frequency counts and
percentage was used to summarise the data obtained. Results: Major factors cited by the
health workers as affecting Adverse Drug Reaction reporting include: difficulty in reporting
ADR (155;52.2%), inadequate knowledge of ADR (150;50.5%), ADRs seen are not severe
(146;49.2%), importance not attached to ADR reporting (140;47.1%) and no experience
filling the form (131;44.1%). Conclusion: The guideline for Adverse Drug Reaction
Reporting should be simplified and made known to health care practitioners at the Primary
Health Centres. Also, Primary Health Care workers should be properly trained on Adverse
Drug Reaction and how to fill Adverse Drug Reaction form.

Keywords: Adverse drug reaction reporting, Primary Health Care, Health Care Practitioners,
Kano, Nigeria
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BACKGROUND. Vascular endothelial dysfunction resulting from impaired nitric oxide
synthase (NOS) activity in the endothelial cells of blood vessels has been suggested as playing
an important role in the pathogenesis of Diabetic nephropathy (DN). It regulates endothelial
function and maintains endothelial-dependent vasodilation in multiple organs, including the
kidney. The study was carried out to investigate the association of T-786C single nucleotide
polymorphisms with the flow mediated dilation (FMD) in DN among type 2 diabetic subjects.

METHODS. 50 patients (25 male and 25 female) with diabetic nephropathy were recruited from
Nephrology and Endocrinology departments of the Azerbaijan Medical University hospital. As a
control group the results were compared with the findings in 30 healthy Azerbaijani individuals
(25 males and 15 females). The study was approved by ethics committee and informed consent
was obtained from all patients in written form. Brachial endothelial function was determined by
brachial artery vasodilator response or brachial FMD in the dominant arm according to
previously validated techniques. T'*°C polymorphism was detected using polymerase chain
reaction-restriction fragment length polymorphism analysis.

RESULTS The results showed significant differences between DN group and control group
regarding the genotype and allele distributions of the T7*¢C single nucleotide polymorphisms.
The CC genotype was significantly more frequent in diabetics nephropathy patients than in
control group (42% vs. 8%, p = 0.01). EMD in allele homozygote T"*°C(TT), T"*C(CC) and
heterozygote T'*°C(CT) were respectively 13.5 £0.16%, 12.3+0.19%,13.9 +0,28%. In the study
groups, Azerbaijani patients showed dominance of the C allele and a mutant homozygous
genotype CC of the T™*°C gene of eNOS. Subjects with the "*°C(CC) (n=21) showed
significantly reduced FMD with those with T"*°C(TT) (n=3) and T"*°C(CT) (n=15) (p=0.001),
whereas there was no significant difference in endothelial-independent vasodilation between
these groups. Although subjects with homozygote T'*°C(TT), did not show significantly reduced
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levels of FMD. Who were carriers of the T'*°C allele demonstrated markedly reduced levels of
FMD compared with noncarriers (p=0.01).

CONCLUSION The data suggest that in diabetic nephropathy, the eNOS T'*C allele may be
involved in endothelial dysfunction. Azerbaijani patients showed dominance of the C allele and a
mutant homozygous genotype CC of the T"*°C gene of eNOS.
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R290 SOGUTUCU AKISKANININ TiCARi DOLAPLARDAKI SOGUTMA
PERFORMANSI

TURHAN SARAC, SELCUK UNIVERSITESI FEN BILIMLERI ENSTITUSU,
ORCID: 0000-0001-7827-7980.
DR. OGR. UYESi MAHMUT UNALDI, SELCUK UNIVERSITESI CIHANBEYLI
ORCID: 0000-0003-2144-8085.

Sogutucu akigkanlarin ¢evreye olan etkisi GWP (Kiiresel Isinma Potansiyeli) degerinin
biiyiikliigline baglidir. Bu nedenden dolay1t GWP degeri diisiik akiskanlar ¢evreye etkileri
dikkate alindiginda sogutma sektoriinde sik¢a kullanilmaktadir. F gaz yonetmeligine gore
GWP degeri 150°den biiyiik sogutucu akiskanlarin kullanimi1 hermetik uygulamalar i¢in 1
Ocak 2022 tarihinden itibaren kullanimi Avrupa’da yasaklanmistir. R404A sogutucu
akiskan stipermarket dolaplarinda en sik kullanilan gazdir. Bu ¢aligmada kiiresel 1sinmay1
olumsuz yonde etkileyen R404A sogutucu akiskani yerine ¢evre dostu R290 sogutucu
akiskanin teshir amacli kullanilan sogutma dolabindaki performansina etkisi aragtirilmistir.
Sogutma ¢evrimindeki sinir sartlar1 -10 °C buharlastirma ve +45 °C yogunlastirma olacak
sekilde tasarlanmistir. Testler TS EN ISO 23953-2 standardi referans alinarak sistemin
performansi her iki sogutucu akiskan icin karsilastirmali bir sekilde yapilmistir. M paket
sicakliklari, enerji tiiketimleri, dolabin sogutma performanslarina gore karsilagtirmalar
yapilmistir. Yapilan deneyler sonucunda R290 kullanilan sistemin R404A’ya gore
kondenserde 1s1 atma performansi daha iyi sonuglar sergilemistir. R290 kullanilan sistemin
enerji tikketimleri ilgili standarda gore C ve D sinifindadir.

Anahtar Kelimeler: Kiiresel Isinma, R290, Sogutucu Akiskan, Siipermarket, Ticari Tip
Dolap.

COOLING PERFORMANCE OF R290 REFRIGERANT IN COMMERCIAL
CABINETS

The impact of refrigerants on the environment depends on the magnitude of the GWP
(Global Warming Potential) value. For this reason, fluids with low GWP values are
frequently used in the refrigeration industry, considering their environmental impact.
According to the F gas regulation, the use of refrigerants with a GWP greater than 150 is
prohibited in Europe for hermetic applications as of January 1, 2022. R404A refrigerant is
the most commonly used gas in supermarket cabinets. In this study, the effect of
environmentally friendly R290 refrigerant instead of R404A refrigerant, which adversely
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affects global warming, on the performance of the refrigerator used for display purposes
was investigated.

The boundary conditions in the refrigeration cycle are designed to be -10 °C evaporation
and +45 °C condensation. The tests were carried out comparatively for both refrigerants
with reference to the TS EN ISO 23953-2 standard. Comparisons were made according to
M package temperatures, energy consumption, and cooling performances of the cabinet.
As a result of the experiments, the heat removal performance of the system using R290 in
the condenser showed better results than R404A. The energy consumption of the system
using R290 is in C and D classes according to the relevant standard.

Keywords: Global warming, R290, Cooler liquid, Supermarket, Commercial Type
Cabinet.
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I'PUBHBIE 3ABOJIEBAHUS, BBISIBJIEHHBIE HA PACTEHUAX INITEHUIIBI U
AYMEHA HA ITOJISIX TOPOJA HIUMPBAH.

ABJYJIVTAEBA IITAXJIA

A3EPBAMI)KAHCKUMN T'OCYJAPCTBEHHBIN INEJATOIr MYECKUIA
YHUBEPCHUTET

ORCHID ID: 0000-0003-4869-1835

KJIIOUEBBIE CJIOBA: [TIIIEHULIA, 3JTAKOBBIE PACTEHU A, 'PUBKOBBIE
3ABOJIEBAHM .

PE3IOME

UccnenoBanue mnpoBoamwnock B ropoxae lllupsan. B xome wucciemoBarenbckolr paOOThI
HaOMoIan0Cch OONbIIOe KOJMMYECTBO YBSJAAHWNM W 3arHUBaHUN 3€PHOBBIX pPACTEHUIL.
@uronaroreHHble TPHUOBI OBUTM OOHAPYKEHBI B OCHOBHOM B PAaCTEHUSIX MIIEHHUIIBI U STIMEHSI.
Kak u3BecTHO, y BCceX pacTeHU €CTh CBOU OOJIE3HU U BPEIUTENU. 3MaKOBbIE PACTCHUSI TAKKe
MIOJIBEPKEHBl pa3IMYHbIM 3a0ojeBaHusAM. [lepBbIMH cuMnTOMamMu OOJIE3HU  SIBJISIOTCS
MOSIBJICHUE HA JKUIIKAX JUCThEB MEJKUX, HEMPAaBUIHHOU (OPMBI KPACHO-KOPUYHEBBIX IMSATEH.
3abosneBaHne pa3BUBAETCS U3 IIEHTPA MATEH METMeNbHOro BeTa. B pe3ynbprare pa3pactanus u
CIIMSIHUSL ATUX IATEH BECh JIUCT MOKPBIBAECTCS MSATHAMHU. 3aT€M Ha HTUX MATHAX MOSBISIOTCS
MaJIeHbKUE YEPHbIE TOUKH, TIOITOMY 0O0JIE3Hb TaKkKe M3BECTHA KaK «I10J0caTasi MSITHUCTOCTb
TUCTHhEeBY. IHOTIa Ha OHOM M TOM K€ PACTeHHH MOKHO YBHJIETh JIpyrue OOJE3HU JTUCTHEB.
[To »TOlf mpuumMHE HE CleAyeT MyTarh OONe3HH. XOTS TEpBbIe CHMITOMBI OOJIE3HU
MOSIBIISIFOTCS. HA JIMCThsIX depe3 14-21 neHp mocne 3apakeHusl, B MECTax € MOBBILIEHHOMN
OTHOCHUTEIIFHOW BIIXXHOCTHIO OHM MOTYT MpPOSIBUTBCS W uepe3 5-6 nHeil. 3aboreBaHue
CHayaJia MpOsIBIISIETCS HA HUKHUX JUCThAX. CTeNeHb pacpOCTPaHEHUsI HA BEPXHUX JINCThAX
BapbUPYETCSI B 3aBUCUMOCTH OT YCJIOBHMH OKpYXArOLIeW cpeabl U 4yBCTBUTEIBHOCTH COpTA.
Korna pactenue co3peBaer, TshKecTh 3a00J€BaHUSl OTHOCUTEIbHO HU3Kad. [Ipu xoan0e 1Bet
MeHseTcss ¢ ao Ha BepOnrokui, 3a0ojeBaHME TPOTEKAeT C pacllelUieHHeM |
pactpeckuBaHueM snujepmuca. OTKpbITas M MONyoTKpbiTas pkaBumHa (Ustilago nigra)
SYMEHs HaOJI0AaeTCsl BO BCeX pallOHAX BBIPAIUBAHMSA MIICHUIBI U STUMEHs. Y MIISHULBI U
SYMEHSI CEMEHa, B35Thle M3 OOJIbHBIX KOJIOCHEB B MEPHUOJ LBETEHUS, UMEIOT HOPMAaJbHbII
BUJ, HO HecyT Oone3nb. Korma 5Tu cemeHa moOcakeHbl, OOJIE3Hb CHUCTEMATHUECKU
MpOrpeccupyeT Mo pacTeHHto. Bo Bpems IBeTEeHHsS I[BETOYHBIE OpraHbl KoJyioca
IpeBpalalTcss B 4yepHble OONbHBIE ceMeHa. JTa OoJie3Hb 3aTeM IO BeTpy. Y sUMEHs
3akpeiTass Pactutmdueckass Oonesnp (Ustilagi hordei) (cm. pucynok 1) oTauuaercss oT
OTKpbITOW PacToBOi OoJe3HM TeM, YTO OOJbHBIE KOJOChS HE COpachIBAalOTCS BETPOM, a
3apakeHHEe MIPOUCXOIUT HE Yepe3 LIBETKH, a uepe3 cemeHa. [Ipu cozpeBaHuM KEATOro SYMEHs
00J1e3Hb HAYMHAET TMPOSIBIATHCS CEPOCTHIO Ha Kojoce. 3apakKeHHbIE HIMIMBI MPUOOPETAIOT
YEepHO-CEPbIH 1[BET MPU MOKEITEHUHU U MOJTHOCTHI0 OTMUPAIOT.

Pucynox 1
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BBEJIEHUE

I'puOkoBoe 3a0ojeBaHME SBISETCS OJHUM W3 IIUPOKO PACIPOCTPAHEHHBIX
3aboseBaHud. MBI 4acTO HaXOAMM €ro MOYTH Ha KaKIOM BO3/EIBIBAEMOM I10JI€, B IIBETAX U
B JINCTHSIX JIepeBbEeB. Mup TrpuboB xapakTepusyeTcs pazHoobOpaszuem obOpasa >ku3Hu. OHH
[apa3uTUPYIOT B OpraHax pacTeHUs M CHMXKAIOT €ro MPOJYKTUBHOCTh M KadeCTBEHHbBIE
nokaszarenu. Iluraercs rortoBoil opraHukoil. OCHOBHblIE BHUIbl TPUOOB  HMMEIOT
MHUKPOCKONUYECKHE pa3Mepbl. IMEIOT BEereTaTUBHOE TEJO0, COCTOSIIEE U3 MULIENHUS, U Yepe3
HETr0 THTAIOTCS, Pa3MHOXKAIOTCSI M pPa3BHBAIOTCS. boyie3HETBOpHBIE TPUOBI JAETATCS Ha
9K30T€HHbIC (BHEIIHHWE) W OHHJOTCHHble (BHYTPEHHHE) BUABI B 3aBHCHUMOCTH OT HX
pacrpocTpaHeHHs B OpraHax pacTeHHi. B mepBom ciydae OCHOBHBIE OpTaHbl Pa3MHOKECHUS
U pa3BUTHUS PACIPOCTPAHSOTCS Ha BepxHUe cion jucra. Ilpumepamu Takux rpuboB
SBIISIIOTCSL  BO3OYIUTENN MYYHHUCTOH pocbl. OHU 00pa3yroT MOKPHITHS W IUIECEHb Ha
pacteHur. Munenuit U ru@sl SHAOTEHHBIX I'PHOOB PACHPOCTPAHIIOTCS MEXKAY KIETKaMH,
BHYTPHU KIJIETOK, B BOJONPOBOAAX, B IOIVIOLIAIONIECH M NEPENAIIIEed CUCTEMax KOPHEBOU
CHCTEMBI, BO BHYTPEHHUX TKaHSIX IJIOJIOB M CeMsH. JIMCThs, BETKH, IUIO/BI U CTBOJIBI UMEIOT
MIPU3HAKY TSITE€H, THWIW U TOTeMHEHUS. [4]

I'puObI pa3nnyaroTcs Mo NpOJOKUTENBHOCTH *)u3HU. Eciu rpubkoBoe 3aboneBaHue
KpaTKOBPEMEHHOE, OHO 3aBEpIIAET CBOE Pa3BUTHE 3a HECKOJbKO AHEH. OHM Ha3bIBAIOTCS
ademepuaamu. OHOJETHUKH 3aBEPIIAIOT CBOE pa3BuUTHE 3a 1 Ton. B 3Ty rpymnmy BXOasT
Tilletia (cm. pucynok 2), Urocystis u apyrue rpu0sbl, BBI3BIBAIOIINE PIKABYMHY Y 3€PHOBBIX
pacrenuii. CyiiecTByeT MHOI'O BUJIOB JBYJETHUX IPUOOB, NAPA3UTUPYIOIIHUX HA KYJIbTYPHBIX
pacrenusix. OHM HAuMHAIOT CBOE pA3BUTHE B IEPHUOJ BEreTAallMM pACTEHUs, BEIYyT
canpouTHBI 00pa3 KU3HM Ha JIMCTBAX W OCTATKaX PACTEHUH W BHOBb Pa3MHOXKAIOTCS
BECHOH BTOpOro rojia, oOpasys CHOpbl Ha PAacCTUTENbHBIX OcTaTKax. MHOTrosieTHHE TpuObI
MOJTYYJIH OOJIBIIIEE pacipoCcTpaHeHUe Onarojaps CBOeMYy BUIY W pa3HooOpaszuio. K Hum
OTHOCATCS. MHUKOPHU3bl, TPYTOBUKU (IApa3UTHUPYIOIIME Ha CTEONAX pacTeHuil), rpuodsl,
NapasuTUPYIOIINE BHYTPH BOAOIPOBOAHBIX TPYOOK JIYKOBHII, KOPHEBHUIL, KIyOHEH, cTelei,
MHOTOJIETHUX JIEPEBbEB U KYCTAPHUKOB, COPHSIKOB.

Pucynoxk 2
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Cpenu 3€pHOBBIX KyJIbTYp OOJIbILIE BCErO BO3/ENBIBAIOTCS IMIICHHUIIA U SYMEHb.
MHuorue 00J€3HH BIMSIOT HAa MPOIYKTHBHOCTH ITHX 3JIAKOB, KOTOPBIC SIBISIOTCS Ba)KHBIM
paIIOHOM MHUTAHUS YeJIOBEKa U JKUBOTHBIX.

3a0oneBaHre dYalle BO3HUKACT HA THKEIBIX M Cla0bIX IMOYBaX C HEJOCTaTKOM
Kucioposa. Ha HMKHUX JIMCTOBBIX BJaraiuilax, cTeOIsX W CycTaBaX pacTCHHM MOSBISETCS
MEJIOBBIN HajeT. B HeKOoTophle MepuoNbl, B CEpeIUHE BETETAIIMOHHOTO IUKIA PACTCHHS,
MIPOUCXOTUT MOKEATEHHEe M OTMHUpPAHHE MOPaKEHHBIX pacTeHH W Bokpyr HUX. Komochs
00JBHOTO PACTeHUS WCKPUBIIEHBI, HEKOTOPBIE KOJIOChS HE HecyT 3epHa. Korma ycrmoBus
MOAXOAAT Jjisi OOJIE3HM, OHA BBI3BIBACT MOTEpr0 ypoxkas Ha 50% wu Oozee. 3aboneBaHue
MOJKET BO3HHKATh HAa BCEX CTAJMSIX Pa3BUTHs W BO BCEX OpraHax pacreHuil. B cuiy 3Tux
MPUYMH pa3pylieHUue 3epeH, OOl BCXOJOB, 3arHWBaHWE KOPHS W KOPHEBOTO 3€Ba,
HEKPOTHYECKHE IISITHA B BHJAE TOYEK HA JHCTHAX BBI3BIBAIOT CHUMITOMBI TOYEPHEHUS
3apojiplllia B KoJioce M B 3epHocMmecH. [IstHa Ha crebie u KopHe OOJIE3HH TEMHOTO WM
ONleTHO-KOPUYHEBOTO I[BeTa. B pesynpTaTe 3aMeisieTcss pPOCT pAcTeHUU. 3apaKeHHbBbIC
pacTeHHs CTAHOBSTCS (PUOJICTOBBIMH, JIMJIOBBIMHU HIIM TeMHO-3elIeHbIMH. KopHeBasi cucrema
pacTeHuii yKopauuBaeTcs, a KOPHU KaxyTcs KopuuHeBbIMH. [1o kpasm ctebneil pacTeHwmit
TMTOSIBJISIFOTCS] OBAJILHBIC TISATHA.

Bonesnr sdhdexTrBHA B pasHble MepHOAbl pocTa miieHUIpl. [loaToMy y pacreHuit
TaKk)Ke BCTPEUYAIOTCS OKOTH paccajibl, KOPHEBbIC M CTEOJICBbIE THHUJIU. biieHbIC OBaJBHBIC
TMSTHA, SBISIONIUECS TUITHYHBIMU CUMIITOMAMH OOJIE3HU, MOSBISIOTCS MO KpasM TOJIBKO YTO
CO3pEBIIUX JIUCTHEB, a MO3KE M Ha cTeOne pacteHus. M3 3THX THWIBIX YacTed pacTeHUs
CKpPYYHMBAIOTCSI M M3THOAIOTCS B pa3HbIe CTOPOHBI M3-3a cinaboctu ctebnsi. Kpome Toro, npu
yOOpKe BBIJICISIFOT KOJIOChS, B KOTOPBIX 00pa3yroTcs TOHKHE U JpoOieHbie 3epHa. Kpome
TOTO, MpU YyOOpKE BBIACIAIOT KOJOCHS, Tle OOpa3yroTcs TOHKHE M JpOOJiIeHBIE 3epHa.
Bone3neTBOpHBIC areHTHI MOTYT BBI3BIBATH 3a00JICBaHHE OOJIBITMHCTBA 3EPHOBBIX KYIBTYD.
Cpenu HUX MIIIEHUIA, SYMEHb, OBEC U POXKb. [1]

Mepst  6oprObI: [Ipeamodrenne cremayeT OTHaBaTh BBIPANIUBAHUIO YCTOWYMBBIX
coptoB. PanHue copra Gonee BOCIpUUMYMBBEI K 00Je3HsM, yeMm mo3nHue. [louBa momxHa
ObITh XOpomio oOpaboTaHa, TOyOMHA MOCAJAKU ¥ TEMIIEpaTypa MOYBHI JIOJDKHBI OBITH
cooTBeTcTBytomuMu. [lepen mocankod mouBy ciexyer oOpaboTaTh [Uisl YHHUUTOKEHUS
3€NIEHBIX HACAXK/ICHUH M PACTUTEILHBIX OCTATKOB WJIM YIAIUTh UX C MOMOIIBIO TePOUIIUIOB.
Xoportee u cOaTaHCHPOBAHHOE yIOOPEHUE JTOHKHO O0ECIEYUTh JIOJTOBEYHOCTh PACTECHUS.
B paifonax, rie 0one3Hb pacrnpoCTpaHEHa, OBEC MOXKHO CaXKaTh PAIOM C PACTEHUSMH, HE
MIPOTUBOCTOSAIIUME 3THUM (hakTopam. OBec MOJIBEPKEH MOPAKEHUIO ITHMH (DaKTOpaMH, HO
TaK KaKk OH O4Y€Hb MEJIEHHO PAacTeT B OBCE, ITH IPUOBI OBICTPO UCUE3AIOT.

MATEPUAJIBI U METO/bI

Jis  ToNMydeHHus YUCTBIX KyIbTyp TpuOoB ((pakylbTaTUBHBIX CanpoTpodoB U
(haKyTbTaTUBHBIX MApa3uTOB), MOAJEPKAHUS WX KU3HECTIOCOOHOCTH B IENISIX MabHEUIIIEro
M3YYCHUS TPUMEHSIOT DPA3IMYHbIe MUTATEeNbHbIE cpeabl. 110 KOHCHUCTEHIIMH pPa3luvyaroT
KHUJKUE W TUIOTHBIC IMUTATENIbHBIC Cpelbl. BBHIOOp TOr0 WJIM HMHOTO THIA MUTATEILHOTO
cyOcTpaTta 3aBHCHT OT NOTpPEOHOCTEl TPHUOHOrO oOpraHu3Ma U IeNeld MPOBOJUMOTO
sKcriepuMenTa. [LTOTHBIE cpebl TOTOBST, JO0ABIISISI K pacTBOpaM CoJiel U oTBapam arap (2-
2,5%) umm xenatun (10-15 %), a, B coyyae HEOOXOAMMOCTH, YBIAXHSIOT MOBEPXHOCTD
TBEPABIX MPEIMETOB (OMMIKH H T.1.) pPACTBOPAMHU MUTATEIBHBIX BemlecTB. [ITOTHBIE cpembl
WCIONIB3YIOT JJIsl BbIEJICHHS TPHOOB U3 €CTECTBEHHBIX CYOCTPaTOB, MOJYYEHHS KYIbTYp U3
OTJIEBHBIX CTIOP (MOHOCTIOPOBBIE U30JISATHI), ONPEACIICHUS] PEIPOAYKTUBHON CITIOCOOHOCTH U
0coOeHHOCTeH crmopooOpa3oBanus, AuddepeHnranuu TpuOOB MO XapakTepy pocTa Ha
IUIOTHBIX Cpelax, M3Y4YCHHs BIHMSHHUS (PAKTOPOB CpeIbl W PA3IMUYHBIX BEHICCTB HAa POCT
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rpuboB. Ceimy4yne cpenpl (3epHO, OTPYOHM) HCHIOJB3YIOT IS TPUTOTOBJICHHSI OOJBITUX
KOJINYECTB CIIOPOBOTO MTOCEBHOTO MaTepHara.

[Tocne BbIENEHUS KyJIbTYp M CBOEBPEMEHHOW HMX OYUCTKH OT TOCTOPOHHHX
OpPTraHU3MOB CIIEAYET MOAJACPKHUBATH YUCTBIE KYJIbTYPbl B KH3HECIIOCOOHOM COCTOSIHUH.
[Ipocreiimmii crocod moaaepkaHus — NepeceB UX Yepe3 ONpeAesIeHHOE BpeMsl B IPOOUPKH
Ha KOCSAKHU CBEXEH arapu3oBaHHOU cpeabl. lleprnoauyHOCTH IepeceBOB 3aBUCUT OT BHUAA
rpuba u ompenenseTcss BpeMeHeM ero BehKuBaeMocTH. [Ipu mepeceBax mepeHOCST, TJIaBHBIM
o0pa3om, CIOpbI, a y HecropooOpasyomux GopM — MHULETUN U3 KpaeBOW 30HBI KOJIOHUU.
Crnenyer y4uTbhIBaTh, YTO JJIMTEIbHOE BBIpAIlMBAaHHE T'PUOOB HA MCKYCCTBEHHBIX Cpelax
MOJKET MPUBECTH K U3MEHEHUIO CBOMCTB KYJIbTYphl, B YaCTHOCTH, K MOTEpPE MaTOr€HHOCTH,
CHIDKEHHIO AarpeCCHBHOCTH W BUPYJIEHTHOCTH. J[Is1 XpaHEHHs] BBIOMPAIOT JyYIIUE W3
UMEIONXCA  KyabTyp. KyInbTypbl COXpaHSIOT TpU KOMHATHOM TeMIlepaType WU B
xonmoawnbHuke mpu Temmeparype 4 °C. IlepeceBnl (ecnmm KyjiabTypa XpaHHTCS B
XOJIOAWJIBHUKE) JIeTAloT pexe. [2]

BbIBO/IbI

B xone uccnemoBanus ObulM cAeNaHbl CIEAYyIOIIHE BBIBOABL. B mepuox pa3Butus
00JIBIIMHCTBA TPUOOB MMHUMAJILHBIA TEMIEpAaTypHBI npezaen konediercs B npeaenax 15°C.
OnTuUManbHbIN Auana3oH OOJBIIMHCTBA BHIOB HaxomuTcs mexay 15-30C. HccnemoBanus
MOKa3aJIv, 4TO maroreH mmeHuI] Alternaria Sp. Jlydine pa3BuBaeTcs B COKE SYMEHS C arapom
npu 25-30°C, obpa3zyer MakCHMajbHYIO Maccy MHUIENHS U OBICTPO CO3PEBAET B MEPHO]
CIIOPOHOIICHHS. Y HEKOTOPBIX IPUOOB ONTUMAJIbHBIA TEMMEPATYPHBIA MpEen HUXKE HIN
MoxeT ObITh BhIe. Hampumep, Tilletia caries Tul. MakcuManbHOE pa3BUTHE TEIHOCIIOP
HaOmroaeTcs npu Temmeparype moussl 8-10°C. [Ipeaen oTHOCUTENBHOMN BIIaXKHOCTH MPU UX
pazButun konebnercs B mpenenax 20-100%. OTorT mokazaTenb MO3BOJSET Tpudam
pacmpoCTpaHsATbCS U Pa3BUBATLCA BO BCEX cpefax Ha 3emiie. BoJbIIMHCTBO BHIOB T'PUOOB,
MIaTOT€HHBIX HA PACTEHUSIX, JyYllle pacTyT Ha Bo3ayxe U npu ypoHe 40-95% npenenbHo
BJIQKHOCTH MUTATENbHOM cpeabl. I'puObl camposjerHuu HOpMaiabHO pactyT aaxe B 100%
Boze. I'pubbl, oTHOcsmuecs k mopsiakam Erysiphe m Uncinula, Bo30yauTenn My4YHHCTOU
POCBHI, UHTEHCUBHO Pa3BUBAIOTCS MPU MOHUKEHHOM OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa.

Kak wu3BecTHO, OOJIe3HW pACTEHHMH MAENATCS Ha 2 TPYNNbl, HEMHPEKIIMOHHBIE W
uHpekonnble. Henndekunonneie 3a0601eBaHus BBI3BIBAIOTCS A0MOTHUECKUMHE (haKTOpaMH,
KOTOPBIE UMEIOT HECKOJIBKO MPUYHH:

1. HebnaronpusiTHast METEOpOJIOTHYECKas

2. [1IouBEHHO-IIOTO/IHBIE YCIIOBHUS

3. Huzkast u BblcOKas TeMIriepaTypa, HeIOCTaTOK BOJbI U MUTATEIbHBIX BEUIECTB WU
Ype3MEpHOE HUCI0JIb30BAHMUE.

4. KucnoTHOCTb MTOYBBI HUKE U BBIIIE HOPMBI

5. Hayimume BpeaHBIX BEUIECTB B BO3IYXE U AP.

[Ipn BO3HUKHOBEHHHM HEWH(EKIIMOHHBIX 3a00JeBaHUN HEOOXOAMMO OOpalaTh
BHUMaHUE Ha abWoThyeckue (aKTOPhl, BBI3BIBAIOIIME O3TH 3a00JE€BaHMs, W CTApaThCA
ajantupoBath uUX K HopMme. MH(peknuoHHbIe 3a00NeBaHUS BBI3BIBAIOTCS MATOTCHHBIMHU
OpraHu3MaMH, K KOTOPBIM OTHOCSATCS BUPYChI, OaKTepuu, rpudbl 1 MUKOILIa3Mbl. B 60pnoe ¢
STUMH  OONE3HSAMU HEOOXOAMMO HCIOJNb30BaTh arpoTEXHUYECKHE, MeXaHWYeCKUe,
OMoJIOTHYEeCKHEe M XUMHUUYECKHe MeTozpl. Depmeprl, paboTaromue B cepe MpOU3BOJICTBA
0710k B A3zepOaiikaHe, HYy)KJIal0TCs B JIOTIOJTHUTEIBHOM TEXHUUECKOU moaepkke. [1o aToi
MIPUYUHE BaYKHO 3HATh O HIUPOKO PACIIPOCTPAHEHHBIX B CTPAHE BUPYCHBIX U OaKTEpUATbHBIX
3a001eBaHUAX AOJIOK, TaXKe €ClId OHU HeOobIue. [3]
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bakTepuanbHblil pak UM O0akTepUaIbHBIN HEKPO3 MOpakaeT BCe Ha/I3eMHbIE OPTaHbI
pacTCHU. Ha MOJIOABIX mooerax MosIBIISIFOTCS BOJAHBIC IIsITHA, 4 HA JIUCThAX — IIITHA IIBETaA
ny6a. 3apaskeHHbIe BETKH BBITTIAIAT TaK, KaKk OyATO UX 000krio orueM. bose3Hb HaunHaeTcs
paHHEl BeCHOW ¢ MOOypeHHs M MOTEMHEHHsI T€HEpaTHBHBIX OPraHOB, Pa3BUTHE KOTOPBIX
MpPEeKpaIaeTcs.

Mepsl 60pBOBI - B 11e51X arpoTeXHUYeCcKOro KOHTPOJIS He JOMyCKaTh MOCEeBa 3€pHA B
TeueHue 2-3 JIeT Ha MOCEBHOM IIJIONIA/IN, 3aCEICHHOW BO30yauTensIMu Oosie3Hel. 3epHO Ha
3apaK€HHBIX MOJISAX clenyeT yOuparh B KoHIE ce30Ha. Iloms, koTopele OyayT 3acesiHbl B
TEKYIIeM TOJly, JIOJDKHBI OBITH yAaneHsl He MeHee 4eM Ha 500 M OT 3epHOBBIX IMOJEH,
KOTOpbI€ OBUIM CHIJILHO 3apakeHbl BUPYCaMHU B MPOIIIOM TOJY, U JOJDKHBI OBITh BBIOPAHBI
BHPYCOYCTOMYMBBIC MpeaiecTBeHHUKHU. [locie yoopku ypoxkasi caeayeT OYUCTUTH T0JIe OT
pPaCTUTENBHBIX OCTATKOB, NMPOBECTHU TIYyOOKYIO BCIAMIKY, MEpPe]] MOCEBOM BHECTH TOJ YT
MUHEpaJIbHbIC YA00pEHUs, coepxaliue Kanuii u pocdop. [5]
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