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MAXWELL NANOFLUID WITH INDUCED MAGNETIC STRETCHING REGIME
FOR BIOTECHNOLOGY AND ENGINEERING APPLICATIONS

Fateh Mebarek-Oudina

Department of Physics, Faculty of Sciences, University of 20 aoiit 1955 - Skikda, B.P 26 Road El-Hadaiek,
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Abstract

In this work, the Maxwell nano flow phenomena across a stretched regime, taking into
consideration the existence of slip conditions is carried out. The consideration of Newtonian
fluids and Maxwell fluids with the application of magnetic field are characterized by a unique
set of rheological characteristics [1-2]. The incorporation of nanoparticle into slip nano flows
exhibits an opportunity to realize potentially large improvements in the heat transport
performance of the system [3-7]. Adequate numerical determinations of the problem are
developed for fine precision. Most significantly, the present study is focused on the
application of two-phase nanoparticles to enhance weak frictions of machines, poor powering,
lower lubrications [8-10].

Keywords: Nanoparticles, Magnetic Field, Microorganisms, Maxwell Fluid, Bio-Convectio.,
Heat Transfer.
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MALONDIALDEHYDE LEVELS IN TREATED CHICKEN MEAT SAMPLES
PURCHASED AT MARKETS IN BAGHDAD, IRAQ

Manal Hadi Ghaffoori Kanaan ! *, Sura Saad Abdullah 2
1 Nursing Department/ Technical Institute of Suwaria, Middle Technical University, Baghdad, Iraq.
1ORCID ID: 0000-0002-9409-4778, manalkanaan94@gmail.com
2 College of Pharmacy, Ajou University, Suwon 16499, Republic of Korea.

2 ORCID ID: 0000-0001-5730-9410, surasaad@ajou.ac.kr

* Corresponding Author

Abstract

Background and Aim: Malondialdehyde (MDA, a secondary product of oxidation) is the
primary and perhaps the best studied harmful by-product of peroxidation of polyunsaturated
fatty acids (PUFA) and has been used as a measure of oxidative rancidity. MDA in animal
tissues can be measured using the sensitive thiobarbituric acid reactive substance (TBARS)
assay, which is quantified as mg of MDA per kilogram of meat. Poultry is more likely to
become contaminated with hazardous microorganisms and spoil quickly than other types of
meat because of its high levels of polyunsaturated fatty acids (PUFA). Due to the potential
health risks posed by chlorine residues in poultry meat, scientists in the food industry have
been looking for disinfecting agents that are just as effective against spoilage and pathogenic
bacteria as chlorine and its compounds, but are safer for humans and the environment. Ozone
fits the bill. The purpose of this research was to calculate the percentage reduction in MDA
(ppm) in broiler meat samples after being exposed to ozonated water (0.5 ppm/30 minutes).

Materials and Methods: Twenty-five samples of chicken flesh were taken from different
areas of the province of Baghdad. High performance liquid chromatography (HPLC) was
used to determine MDA concentrations. Ozone was produced with an ozone generator
(A2Z/AQUA-6, USA), and its concentration in water was measured in parts per million
(ppm) with a CHE-Mets®-Kit from the same country.

Results: Prior to treatment, the HPLC results showed that all samples had elevated MDA
concentrations (between 1.25 and 2.11 ppm). All samples showed a drop in MDA (ppm) after
being treated with ozonated water, with the largest decrease (85%) and the smallest decrease
(22%) occurring in the same range. Average MDA levels were 1.69 + 0.34 before treatment

and 0.62 £0.30 after, representing a 63% drop on average. These differences were statistically
significant (P 0.05).

Conclusion: From a public health perspective, this MDA decline is crucial. According to
these results, ozone treatment has the potential to form the basis of a new, safe technology for
sanitizing meat and meat products before they are consumed.

Keywords: Aqueous Ozone, Chicken Meat, MDA, Baghdad Markets.
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Abstract

Peanuts is known usage in making foods and generation of oil in Brazil like peanut candies
and potential contaminated with several mycotoxigenic fungi as Aspergillus flavus.
Therefore, it is possible A. flavus secreting some mycotoxins into contamination peanuts.
This study is aimed to determine effects of gamma radiation and electron beam in reduction
peanut candies contaminated with A. flavus. The samples of peanut candies were included two
types of peanut candy, (A) Diet Peanut Candies, (B) Organic Peanuts Candies that divided
treatments divided into two groups First: contaminated groups with A. flavus, and Second:
control without contaminated which receive radiation of 0, 5 and 10 kGy dosage of electron
beam EB and gamma radiation GR. Some samples of No inoculation were illuminated with a
similar dosage to evaluate the sensors. The results indicated that 0.80 of the samples had an
average water capacity. Illumination or irradiation of gamma radiation and electron beam at a
dosage of 5 and 10 kGy were able to eliminate the A. flavus in the samples of Brazil peanuts.
Analyzes of Aflatoxin indicated that electron beam doses of 5 and 10 kGy lowers aflatoxins
levels by 53.32 and 65.66% correspondingly. Moreover this same dosage of gamma radiation
lowered the levels of toxins by 70.61 and 84.15% respectively as compared to the control
groups. The irradiation energy could affect A. flavus without change in characterize tastes of
peanut candy and potential reduction mycotoxins in this candy.

Keywords: Peanut, Mycotoxins, Aspergillus, Aflatoxin
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Abstract

The purpose of this research is to investigate the effect of gate opening and the presence of
parallel and non-parallel thresholds on the discharge coefficient. For this purpose, rectangular
thresholds with different widths and locations were investigated. In the non-threshold mode,
the discharge coefficient decreases with the increase of the gate opening. Non-linear
polynomial regression relationships were prepared to calculate Cq in the condition with
threshold and without threshold. Results indicated that the RMSE and KGE statistical indices
are 0.014 and 0.951 respectively for the condition with threshold and 0.0067 and 0.987 for the
condition without threshold.

Keywords: Sill, Gate, Free Flow, Discharge Coefficient
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Abstract

Sports clubs in Turkey experience difficulties in financial sustainability. Expenditures in
foreign currencies, player costs, difficulty in accessing financial resources, the relationship
between sports and financial performance, and macro-level problems negatively affect the
financial balance of clubs. It is very difficult to establish sustainable financial foundations for
sports clubs, which are quite different from companies in the market in terms of their financial
and legal structures. Although they diversify their resources in order to reduce and distribute
the risk and operate in different areas (e-sports, licensed product sales, infrastructures, facility
and real estate investments, etc.), all other activities cannot create as much impact as football.

Investors, sponsors, and advertisers, on the other hand, set goals that are more fan-oriented or
fan-oriented. This situation narrows the investor and supporter profile and prevents
diversification. In the study, suggestions will be developed regarding the concept of
"synthetic fandom", which will spread the fan spirit of football clubs to the financial markets
and expand their appearance as supporters, investors and even fans, and the possible effects of
the digital-based model will be discussed. The main purpose of the study is to explain the
"synthetic fandom™ model in sports clubs and to contribute to income diversification
strategies.

The concept of synthetic fans will be defined as stakeholders who provide support to the club
through digital assets and receive special benefits in return. Thus, partnership will be
established through various digital assets that will be created “even if you are not a team fan”,
through a return beyond team fandom. Built on blockchain technology, synthetic fandom
represents ownership rights and the advantages associated with these rights. While the
synthetic fandom model encourages fans to be more interactive with the club, it also aims to
generate income by increasing the interaction of fans with the club on social media and other
digital platforms. Cryptocurrencies and tokens to be created; It will be used in the purchase of
club products, in obtaining a share of possible future sales by supporting the contracts of
athletes trained especially in the infrastructure, and in investing in possible returns related to
success and participation bonuses. Proceeds from the sale of digital assets will help clubs
achieve financial stability. Synthetic fandom will go beyond the emotional ties of fans and
enable individual investors unrelated to the team to invest in diversified instruments. In
addition to their possible benefits, systems that are not well planned, lack transparency, and
lack infrastructure and data security also pose serious risks.

As a result, investing in digital assets will attract the support of non-fan investors and create
“synthetic fandom” by combining traditional fandom with the return relationship. While the
model will ensure that risk is distributed and returns increased with diversified investment
options, systems that are not meticulously established by professionals may pose risks, like all
digital assets.

Keywords: Sports Clubs, Financial Sustainability, Synthetic Fandom
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SENTETIK TARAFTARLIK: TURK SPOR KULUPLERINDE FINANSAL
SURDURULEBILIRLIK iCIN DIJITAL TABANLI BiR MODEL ONERISI

Ozet

Tiirkiye'deki spor kuliipleri finansal siirdiiriilebilirlik  konusunda birgok zorlukla
karsilagmaktadir. Harcamalarin yabanci para cinsinden yapilmasi, oyuncu maliyetleri,
finansman kaynaklarina erisim zorlugu, sportif ve finansal performans iligkisi ve makro
diizeydeki sorunlar kuliiplerin mali dengelerini olumsuz etkilemektedir. Finansal ve hukuki
yapilart bakimindan piyasadaki sirketlerden oldukca farkli olan spor kuliipleri igin
stirdiiriilebilir finansal temeller olusturmak oldukca zordur. Riski azaltmak ve dagitmak igin
kaynak cesitlendirme yoluna giderek farkli alanlarda da faaliyet gosterseler de (e-spor, lisansh
iirlin satis, alt yapilar, tesis ve gayri menkul yatirimlar1 vb.) diger tiim faaliyetler futbol kadar
etki yaratamamaktadir.

Yatirimcilar, sponsorlar, reklam verenler ise daha ¢ok taraftar ruhu ile ya da taraftara odaklh
hedefler Dbelirlemektedirler. Bu durum yatirimer ve destekgi profilini  daraltarak
cesitlendirmeye gidilmesine engel olmaktadir. Calismada futbol kuliiplerinin taraftar ruhunu
finansal piyasalara yayarak destek¢i, yatirnmci hatta taraftar goriiniimiinde genigleme
saglayacak “sentetik taraftarlik” kavramina dair Oneriler gelistirilecek ve dijital temelli
modelin olas1 etkileri ele alinacaktir. Calismanin temel amaci, spor kuliiplerinde sentetik
taraftarlik modelini agiklamak ve gelir ¢esitlendirme stratejilerine bir katkida bulunmaktir.

Sentetik taraftarlik kavrami, dijital varliklar araciligiyla kuliibe destek saglayan ve
karsiliginda 6zel avantajlar elde eden paydaslar olarak tanimlanacaktir. Boylece takim
taraftarhigindan o6te getiri yoluyla “takimi tutmasa da” olusturulacak cesitli dijital varliklar
yoluyla paydaslik tesis edilecektir. Blockchain teknolojisi {izerine insa edilmis olan sentetik
taraftarlik, sahiplik haklarim1 ve bu haklara bagli avantajlari temsil etmektedir. Sentetik
taraftarlik modeli, taraftarlarin kuliiple daha etkilesimli olmalarini tesvik ederken sosyal
medya ve diger dijital platformlarda taraftarlarin kuliip ile etkilesimini artirarak bu
mecralardan da gelir elde edilmesini hedefler. Olusturulacak kripto paralar ve token’lar
kullanilarak kuliip trlinleri satin alinabilecek, ozellikle alt yapidan yetisen sporcularin
sozlesmelerine destek olunarak ileride ger¢eklesecek olasi satislardan pay alinabilecek ve yine
basar1 ve katilim primleri ile ilgili olas1 getirilere dair yatirnm yapilabilecektir. Dijital
varliklarin satisindan elde edilen gelirler, kuliiplerin finansal stabilite saglamalarina yardimci
olacaktir. Sentetik taraftarlik, taraftarlarin duygusal baglarinin dtesine gegerek takimla ilgisi
olmayan bireysel yatirimeilarin da ¢esitlendirilmis araglara yatirrm yapmasii saglayacaktir.
Muhtemel getirilerinin yaninda 1yi planlanmamus, seffafligi saglanamamis, alt yap1 ve veri
giivenligi saglanmamus sistemler de ciddi riskler olusturmaktadir.

Sonug olarak, dijital varliklara yatirnm yapmak taraftar olmayan yatirimcilarin destegini
cekecek ve geleneksel taraftarlik ile getiri iliskisini birlestirerek “sentetik taraftarlik”
olusturacaktir. Model, ¢esitlendirilmis yatirim segenekleri ile riskin dagitilmasini ve getirinin
artmasin1 saglayacagi gibi profesyoneller tarafindan titizlikle kurulmamig sistemler de tim
dijital varliklar gibi risk olusturabilecektir.

Anahtar Kelimeler: Spor Kuliipleri, Finansal Siirdiiriilebilirlik, Sentetik Taraftarlik
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Abstract

In this work, the Maxwell nano flow phenomena across a stretched regime, taking into
consideration the existence of slip conditions is carried out. The consideration of Newtonian fluids
and Maxwell fluids with the application of magnetic field are characterized by a unique set of
rheological characteristics [1-2]. The incorporation of nanoparticle into slip nano flows exhibits an
opportunity to realize potentially large improvements in the heat transport performance of the
system [3-7]. Adequate numerical determinations of the problem are developed for fine precision.
Most significantly, the present study is focused on the application of two-phase nanoparticles to
enhance weak frictions of machines, poor powering, lower lubrications [8-10].

Keywords: Nanoparticles, Magnetic Field, Microorganisms, Maxwell Fluid, Bio-Convectio., Heat
Transfer.
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Abstract

Background and Aim: Malondialdehyde (MDA, a secondary product of oxidation) is the primary
and perhaps the best studied harmful by-product of peroxidation of polyunsaturated fatty acids
(PUFA) and has been used as a measure of oxidative rancidity. MDA in animal tissues can be
measured using the sensitive thiobarbituric acid reactive substance (TBARS) assay, which is
quantified as mg of MDA per kilogram of meat. Poultry is more likely to become contaminated
with hazardous microorganisms and spoil quickly than other types of meat because of its high levels
of polyunsaturated fatty acids (PUFA). Due to the potential health risks posed by chlorine residues
in poultry meat, scientists in the food industry have been looking for disinfecting agents that are just
as effective against spoilage and pathogenic bacteria as chlorine and its compounds, but are safer
for humans and the environment. Ozone fits the bill. The purpose of this research was to calculate
the percentage reduction in MDA (ppm) in broiler meat samples after being exposed to ozonated
water (0.5 ppm/30 minutes).

Materials and Methods: Twenty-five samples of chicken flesh were taken from different areas of
the province of Baghdad. High performance liquid chromatography (HPLC) was used to determine
MDA concentrations. Ozone was produced with an ozone generator (A2Z/AQUA-6, USA), and its
concentration in water was measured in parts per million (ppm) with a CHE-Mets®-Kit from the
same country.

Results: Prior to treatment, the HPLC results showed that all samples had elevated MDA
concentrations (between 1.25 and 2.11 ppm). All samples showed a drop in MDA (ppm) after being
treated with ozonated water, with the largest decrease (85%) and the smallest decrease (22%)
occurring in the same range. Average MDA levels were 1.69 £+ 0.34 before treatment and 0.62

+0.30 after, representing a 63% drop on average. These differences were statistically significant (P
0.05).

Conclusion: From a public health perspective, this MDA decline is crucial. According to these
results, ozone treatment has the potential to form the basis of a new, safe technology for sanitizing
meat and meat products before they are consumed.

Keywords: Aqueous Ozone, Chicken Meat, MDA, Baghdad Markets.
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Abstract

Sports clubs in Turkey experience difficulties in financial sustainability. Expenditures in foreign
currencies, player costs, difficulty in accessing financial resources, the relationship between sports
and financial performance, and macro-level problems negatively affect the financial balance of
clubs. It is very difficult to establish sustainable financial foundations for sports clubs, which are
quite different from companies in the market in terms of their financial and legal structures.
Although they diversify their resources in order to reduce and distribute the risk and operate in
different areas (e-sports, licensed product sales, infrastructures, facility and real estate investments,
etc.), all other activities cannot create as much impact as football.

Investors, sponsors, and advertisers, on the other hand, set goals that are more fan-oriented or fan-
oriented. This situation narrows the investor and supporter profile and prevents diversification. In
the study, suggestions will be developed regarding the concept of "synthetic fandom", which will
spread the fan spirit of football clubs to the financial markets and expand their appearance as
supporters, investors and even fans, and the possible effects of the digital-based model will be
discussed. The main purpose of the study is to explain the "synthetic fandom" model in sports clubs
and to contribute to income diversification strategies.

The concept of synthetic fans will be defined as stakeholders who provide support to the club
through digital assets and receive special benefits in return. Thus, partnership will be established
through various digital assets that will be created “even if you are not a team fan”, through a return
beyond team fandom. Built on blockchain technology, synthetic fandom represents ownership
rights and the advantages associated with these rights. While the synthetic fandom model
encourages fans to be more interactive with the club, it also aims to generate income by increasing
the interaction of fans with the club on social media and other digital platforms. Cryptocurrencies
and tokens to be created; It will be used in the purchase of club products, in obtaining a share of
possible future sales by supporting the contracts of athletes trained especially in the infrastructure,
and in investing in possible returns related to success and participation bonuses. Proceeds from the
sale of digital assets will help clubs achieve financial stability. Synthetic fandom will go beyond the
emotional ties of fans and enable individual investors unrelated to the team to invest in diversified
instruments. In addition to their possible benefits, systems that are not well planned, lack
transparency, and lack infrastructure and data security also pose serious risks.

As a result, investing in digital assets will attract the support of non-fan investors and create
“synthetic fandom” by combining traditional fandom with the return relationship. While the model
will ensure that risk is distributed and returns increased with diversified investment options,
systems that are not meticulously established by professionals may pose risks, like all digital assets.

Keywords: Sports Clubs, Financial Sustainability, Synthetic Fandom
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SENTETIK TARAFTARLIK: TURK SPOR KULUPLERINDE FiINANSAL
SURDURULEBILIRLIK iCIN DiJITAL TABANLI BiR MODEL ONERISi

Ozet

Tiirkiye'deki spor kuliipleri finansal siirdiiriilebilirlik konusunda bir¢ok zorlukla karsilagmaktadir.
Harcamalarin yabanci para cinsinden yapilmasi, oyuncu maliyetleri, finansman kaynaklarina erisim
zorlugu, sportif ve finansal performans iligkisi ve makro diizeydeki sorunlar kuliiplerin mali
dengelerini olumsuz etkilemektedir. Finansal ve hukuki yapilar1 bakimindan piyasadaki sirketlerden
oldukga farkli olan spor kuliipleri i¢in siirdiiriilebilir finansal temeller olusturmak olduk¢a zordur.
Riski azaltmak ve dagitmak icin kaynak cesitlendirme yoluna giderek farkli alanlarda da faaliyet
gosterseler de (e-spor, lisansh iirlin satisi, alt yapilar, tesis ve gayri menkul yatirimlar: vb.) diger
tiim faaliyetler futbol kadar etki yaratamamaktadir.

Yatirimcilar, sponsorlar, reklam verenler ise daha c¢ok taraftar ruhu ile ya da taraftara odakli
hedefler belirlemektedirler. Bu durum yatirimci ve destekei profilini daraltarak cesitlendirmeye
gidilmesine engel olmaktadir. Calismada futbol kuliiplerinin taraftar ruhunu finansal piyasalara
yayarak desteke¢i, yatirimct hatta taraftar goriinlimiinde genisleme saglayacak “sentetik taraftarlik”
kavramina dair Oneriler gelistirilecek ve dijital temelli modelin olasi etkileri ele alinacaktir.
Calismanin temel amaci, spor kuliiplerinde sentetik taraftarlik modelini ac¢iklamak ve gelir
cesitlendirme stratejilerine bir katkida bulunmaktir.

Sentetik taraftarlik kavramu, dijital varliklar araciligiyla kuliibe destek saglayan ve karsiliginda 6zel
avantajlar elde eden paydaglar olarak tanimlanacaktir. Boylece takim taraftarlifindan ote getiri
yoluyla “takimi tutmasa da” olusturulacak cesitli dijital varliklar yoluyla paydaslik tesis edilecektir.
Blockchain teknolojisi tizerine insa edilmis olan sentetik taraftarlik, sahiplik haklarini ve bu haklara
bagli avantajlar1 temsil etmektedir. Sentetik taraftarlik modeli, taraftarlarin kuliiple daha etkilesimli
olmalarim1 tesvik ederken sosyal medya ve diger dijital platformlarda taraftarlarin kuliip ile
etkilesimini artirarak bu mecralardan da gelir elde edilmesini hedefler. Olusturulacak kripto paralar
ve token’lar kullanilarak kuliip tirinleri satin alinabilecek, 6zellikle alt yapidan yetisen sporcularin
sozlesmelerine destek olunarak ileride gergeklesecek olasi satislardan pay alinabilecek ve yine
basar1 ve katilim primleri ile ilgili olas1 getirilere dair yatirim yapilabilecektir. Dijital varliklarin
satisindan elde edilen gelirler, kuliiplerin finansal stabilite saglamalarma yardimci olacaktir.
Sentetik taraftarlik, taraftarlarin duygusal baglariin 6tesine gegerek takimla ilgisi olmayan bireysel
yatirimeilarin da gesitlendirilmis araclara yatirirm yapmasini saglayacaktir. Muhtemel getirilerinin
yaninda iyi planlanmamis, seffafligi saglanamamis, alt yapt ve veri giivenligi saglanmamis
sistemler de ciddi riskler olusturmaktadir.

Sonug olarak, dijital varliklara yatirnm yapmak taraftar olmayan yatirimeilarin destegini ¢ekecek ve
geleneksel taraftarlik ile getiri iligkisini birlestirerek “sentetik taraftarlik” olusturacaktir. Model,
cesitlendirilmis yatirim segenekleri ile riskin dagitilmasini ve getirinin artmasini saglayacagi gibi
profesyoneller tarafindan titizlikle kurulmamis sistemler de tiim dijital varliklar gibi risk
olusturabilecektir.

Anahtar Kelimeler: Spor Kuliipleri, Finansal Stirdiiriilebilirlik, Sentetik Taraftarlik
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Abstract

Heat exchangers are one of the components used to adjust the ambient temperature in heating-
cooling systems. In split air conditioners, two different heat exchangers are used: the evaporator in
the indoor unit and the condenser in the outdoor unit. As standardization organizations periodically
improve energy consumption regulations, and air conditioners are required to be more efficient. The
development of heat exchanger structures is constantly continuing for this reason. In this direction,
studies are focused on increasing the thermal efficiency on the fins and copper pipes in heat
exchangers. Heat transfer capacity is increased by changing the structure of fin patterns such as slit,
wavy and louver type.

In this study, it is aimed to investigate the effect of the newly designed heat exchangers with slit
geometry on the performance. Within the scope of this work, 30 different slit fins were numerically
modeled and parametrically analyzed using Computational Fluid Dynamics (CFD). According to
the results obtained from CFD analysis, although there is no significant change in terms of pressure
drop compared to the current slit geometry, the design that shows more heat transfer performance
has been produced as a prototype. In addition to the currently used heat exchangers in the slit and
non-slit fin structure, the new prototyped slit fin design was experimentally investigated using the
Particle Image Velocimetry (P1V) method. The distributions of air flow velocities of these three
designs were shown with PIV and the average velocity data of the air passing through the heat
exchanger was obtained. Besides, performance tests such as flow rate, capacity, and energy
consumption of indoor units with current slit, non-slit and new slit geometry fin heat exchangers
were carried out. As a result of the project, a fin structure proposal containing a new slit geometry
was presented to increase the heat transfer performance in heat exchangers used in split air
conditioner indoor units.

Keywords: Slit Fin, Heat Exchanger, Split Air Conditioner, CFD, PIV
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PATLATMALI GEOMETRI KANAT YAPISI iCEREN ISI DEGISTIRICILERIN
SAYISAL VE DENEYSEL OLARAK INCELENMESI

Ozet

Is1 degistiricileri, 1sitma-sogutma sistemlerinde ortam 1sisinin ayarlanmasini saglamak igin sikg¢a
kullanilan komponentlerden bir tanesidir. Split klimalarda ise i¢ iinitede evaporatdér ve dis linitede
kondenser olarak adlandirilan iki farkli 1s1 degistiricisi kullanilmaktadir. Standardizasyon
kuruluslar1 tarafindan enerji tiikketim regiilasyonlarmin belirli araliklarla iyilestirilmesi nedeniyle,
klimalarin daha verimli olmasi istenilmektedir. Bundan dolay1 1s1 degistirici yapilarinin
gelistirilmesine siirekli olarak devam edilmektedir. Bu dogrultuda, 1s1 degistiricisini olusturan kanat
ve boru iizerine termal etkinligi artirici ¢alismalara yogunlasilmaktadir. Is1 transferi kapasitesinin
arttirilmasina yonelik olarak 1s1 degistiricisi kanat yilizeyleri patlatmali, dalgali, panjur tipi gibi
tasarimlarla genigletilmektedir.

Bu calismada, tasarlanan yeni patlatma yapisina sahip 1s1 degistiricilerinin performansa etkisinin
incelenmesi amaglanmigtir. Calisma kapsaminda; 30 farkli patlatmali kanat geometri ve dizilimi
sayisal olarak modellenmis ve parametrik olarak Hesaplamali Akiskanlar Dinamigi (HAD)
kullanilarak analiz edilmistir. HAD analizlerinden elde edilen sonuglara gore mevcut patlatma
yapisina kiyasla basing diisiimii agisindan biiyiik bir degisiklik olmamasina karsin daha fazla 1s1
transferi performansi gosteren tasarim prototip olarak iretilmistir. Mevcut durumda kullanilan
patlatmali ve patlatmasiz kanat yapisindaki 1s1 degistiricilerine ek olarak, prototip iiretilen yeni
patlatmali kanat yapisi tasarimi deneysel olarak Parcacik Goériintiilemeli Hiz Olgiimii (PGHO)
yontemiyle incelenmistir. PGHO ile bu ii¢ tasarrmin hava akis hizlarinin dagilimlar1 gosterilmis ve
1s1 degistiricisinden gegen havanin ortalama hiz verileri elde edilmistir. Ayrica mevcut patlatmali,
patlatmasiz ve yeni patlatmali kanat geometrisi i¢eren 1s1 degistiricilerinin bulundugu i¢ {initelerin
debi, kapasite ve enerji sarfiyati gibi performans testleri gergeklestirilmistir. Proje sonucunda, split
klima i¢ tnitelerinde kullanilan 1s1 degistiricilerinde 1s1 transferi performansini artirmaya yonelik
yeni patlatma geometrisi igeren kanat yap1 dnerisi sunulmustur.

Anahtar Kelimeler: Patlatmali Kanat, Is1 Degistirici, Split Klima, HAD, PGHO
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THE IN SILICO INVESTIGATION OF NEWLY DESIGNED A-AMINONITRILE AND A-
AMINOACIDS FOR CHOLINESTERASE INHIBITORY ACTIVITY
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Abstract

Alzheimer's disease (AD), the most frequent type of dementia, is a neurodegenerative disorder that
begins with a decline in cognitive functions and causes destructive and irreversible changes in the
brain. The fact that there is no definitive treatment for AD and that its population is increasing day
by day emphasizes the importance of innovations in this field. On the otherhand aminonitriles and
amino acids are pharmacologically and biologically active molecules. Inaddition to being involved
in acids through hydrolysis. In this study, in silico studies such as molecular docking and ADMET
were carried out for newly designed aminonitriles and amino acids, targeting the inhibition of
acetylcholinesterase and butyrylcholinesterase enzymes, which are associated with Alzheimer's
disease pathology. Molecular docking studies of the designed compounds and target enzymes were
performed with the AutoDock Vina program, and the docking results were visualized with
Discovery Visualizer. Additionally, the binding affinities of aminonitriles and amino acids to target
enzymes and ADMET properties were compared.

Keywords: a-Aminonitrile, Alzheimer's Disease, Cholinesterase
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DIGITAL CULTURAL STORYTELLING: REVITALIZING TRADITIONS AND MYTHS
THROUGH ILLUSTRATION IN NEW MEDIA

Dilek Aydemir
Tokat Gaziosmanpasa University, Turhal Faculty of Applied Sciences, Depatment of Graphic Design, Turkey

ORCID ID: 0000-0003-4194-6030, dilek.aydemir@gop.edu.tr

Abstract

With the rise of new media, digitalization has spread to all areas of life, and digital cultural
storytelling has taken place as a new form of expression in our digitalized lives. By providing visual
narration of stories through illustration, it is possible to visualize cultural values, traditions and
myths and make them more understandable. The combination of digital storytelling and traditional
storytelling techniques with the digital possibilities of new media is a powerful tool for the
revitalization of stories and digital storytelling brings a new dimension to stories and myths. At this
point, it is important to understand the power of illustrations and digital storytelling in order to
understand how we can revitalize traditional narratives and myths and to comprehend their role in
preserving cultural heritage and passing it on to future generations.

This paper aims to examine how traditions and myths can be revitalized through illustration by
addressing basic concepts such as "The Concept of Illustration” and "Digital Storytelling".
Furthermore, examining sample illustrations from Turkish mythology and legends will provide
concrete examples of this revitalization process.

Keywords: Digital Storytelling, New Media, Illustration

DiJiTAL KULTUREL HiKAYE ANLATICILIGI: YENi MEDYADA GELENEKLERIN
VE MITLERIN iLLUSTRASYON YOLU iLE YENIDEN CANLANDIRILMASI

Ozet

Yeni medyanin yiikselisiyle birlikte dijitallesme hayatin her alanina yayilmis, dijital kiiltiirel hikaye
anlaticihigr da dijitallesen hayatlarimiz iginde yeni bir ifade sekli olarak yer almustir. illiistrasyon ile
hikayelerin gorsel anlatimi saglanarak, kiiltiirel degerlerin, geleneklerin, mitlerin gorsellestirilmesi
ve daha anlagilir hale getirilmesi miimkiindiir. Dijital hikaye anlaticiligi ve geleneksel hikaye
anlatim tekniklerinin yeni medyanin dijital olanaklariyla birlestirilmesi; hikayelerin yeniden
canlandirilmasinda giiclii bir aractir ve dijital hikayeleme ile hikdye ve mitlere yeni bir boyut
kazandirilmaktadir. Bu noktada geleneksel anlatilar1 ve mitleri nasil yeniden canlandirabilecegimizi
anlamak, kiiltiire] mirasin korunmasi ve gelecek nesillere aktarilmasindaki roliinii kavrayabilmek
i¢in illiistrasyonlarin giiciinii ve dijital hikaye anlaticiligini kavramak énemlidir.

Bu bildiri, "[lliistrasyon Kavram1" ve "Dijital Hikdye Anlaticilig1" gibi temel kavramlari ele alarak,
geleneklerin ve mitlerin nasil illiistrasyon yoluyla yeniden canlandirilabilecegini incelemeyi
amaclamaktadir. Ayrica, Tirk mitolojisi ve efsanelerinden 6rnek illiistrasyonlarin incelenmesi, bu
yeniden canlandirma siirecinin somut drneklerini sunacaktir.

Anahtar Kelimeler: Dijital Hikaye Anlatimi, Yeni Medya, Illiistrasyon
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EFFICIENT REMOVAL OF INDIGO CARMINE DYE BY MIL-53 (AL)

Duygu Yanardag Kola ", Serpil Edebali ?
12 Konya Technical University, Chemical Engineering, Tiirkiye
1 ORCID ID: 0000-0003-1396-3925, dyanardag@ktun.edu.tr

2 ORCID ID: 0000-0002-2098-580X, sedebali@ktun.edu.tr

* Corresponding Author

Abstract

Metal organic frameworks (MOFs) have garnered significant attention in the scientific community.
MIL-53 (Al) is a type of metal organic frameworks known for its high surface area, water stability,
and breathing effect. MOFs have been used effectively for many areas, and water treatment is one
of them. This study examines the adsorption of indigo carmine by MIL-53 (Al), synthesized
through a solvothermal method. The materials were characterized using X-ray diffraction (XRD),
scanning electron microscopy (SEM) and Fourier-transform infrared spectroscopy (FTIR). The
adsorption process was investigated by changing parameters such as pH, adsorbent amount, initial
dye concentration, time, and temperature. Additionally, the adsorption isotherm and kinetics models
were examined and seen that Langmuir isotherm model and pseudo-second order kinetic model best
fit the data. Thermodynamic study showed that indigo carmine adsorption by MIL-53 (Al) had
exothermic and spontaneous.

Keywords: MIL-53, Adsorption, Indigo Carmine, Isotherm
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THE PLACE OF ROBOT JOURNALISM IN THE NEWS IN THE TURKISH PRESS: THE
CASE OF INTERNET JOURNALISM

Emre Pank
Ondokuz Mayis University, Communication Sciences/Media and Communication, Turkey

pankemre@gmail.com

Abstract

The rapid development of communication technologies has brought about a major transformation in
the field of journalism. This new era, which breaks away from traditional journalistic practices,
includes news directed by algorithms and automatically served on the internet. This process is
called "robot journalism” and forms the basis of new generation journalism practices. In robot
journalism, routine news stories undertaken by reporters are now carried out by automations.
Especially leading international media organisations use such software effectively. The world's
leading news organisations such as Associated Press, Forbes, Los Angeles Times employ robot
journalists and make use of this technology in areas such as earthquakes, sports, public order and
finance where numerical data is dense. This study analyses the process from traditional journalism
to internet journalism and from there to robot journalists created by algorithms fed by numerical
values. Robot journalists, which are frequently used by media organisations in developed countries
and play an active role in news production, are examined through news on the internet. Robot
journalists, which have made a name for themselves around the world and are used in many fields,
are mostly dealt with as a news topic in Turkey. The local media covers these robot journalists, who
are products of artificial intelligence, in their news, articles, columns and columns. This situation
reveals that robot journalists are in competition with human journalists and how this competition
has an impact on a global scale. This transformation provides important clues about the future of the
media industry and brings about debates on how the journalism profession will evolve. Robot
journalism not only increases productivity but also raises new questions about the ethical and
professional standards of journalism. The advantages and potential ethical problems brought by this
technology are among the important factors that will shape the future of the media sector.

Keywords: Robot journalist, artificial intelligence, news, journalism, internet journalism

ROBOT GAZETECILIiGIN TURKIYE BASININDAKiI HABERLERDE YER EDINMESI:
INTERNET GAZETECILIiGi ORNEGI

Ozet

Iletisim teknolojilerinin hizla gelismesi, gazetecilik alaninda da biiyiik bir doniisiimii beraberinde
getirmistir. Geleneksel gazetecilik pratiklerinden siyrilan bu yeni donem, algoritmalarin
yonlendirdigi ve otomatik olarak internet ortamina servis edilen haberleri kapsar. Bu siireg, "robot
gazetecilik" olarak adlandirilmaktadir ve yeni nesil gazetecilik uygulamalarinin temelini olusturur.
Robot gazetecilikte, muhabirlerin {stlendigi rutin haberler, artik otomasyonlar tarafindan
yapilmaktadir. Ozellikle uluslararasi dncii medya kuruluslari, bu tiir yazilimlar: etkin bir sekilde
kullanmaktadirlar. Associated Press, Forbes, Los Angeles Times gibi diinyanin 6nde gelen haber
kuruluslari, robot gazetecileri istthdam ederek deprem, spor, asayis, finans gibi sayisal verilerin
yogun oldugu alanlarda bu teknolojiden yararlanmaktadirlar. Bu calisma, geleneksel gazetecilikten
internet haberciligine ve oradan da sayisal degerlerle beslenen algoritmalarin yarattigi robot
gazetecilere kadar olan siireci ele almaktadir. Gelismis iilkelerde medya kuruluslarinin siklikla
kullandig1 ve haber iiretiminde etkin rol oynayan robot gazeteciler, internet iizerindeki haberler
aracilifiyla incelenmektedir. Diinya genelinde adindan sikg¢a s6z ettiren ve bir¢ok alanda kullanilan
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robot gazeteciler, Tiirkiye'de daha ¢ok haber konusu olarak ele alinmaktadir. Yerel medya, yapay
zeka tirlinii olan bu robot gazetecileri haberlerinde, yazilarinda, kose yazilarinda ve makalelerinde
konu edinmektedir. Bu durum, robot gazetecilerin insan gazetecilerle rekabet icerisinde oldugunu
ve bu rekabetin kiiresel ¢apta nasil bir etki yarattigin1 ortaya koymaktadir. Bu doniisiim, medya
endiistrisinin gelecegine dair onemli ipuglar1 sunmakta ve gazetecilik mesleginin nasil evrilecegi
konusunda tartigsmalar1 beraberinde getirmektedir. Robot gazetecilik, hem verimliligi artirmakta
hem de gazeteciligin etik ve profesyonel standartlar1 a¢isindan yeni sorular1 glindeme getirmektedir.
Bu teknolojinin getirdigi avantajlar ve olasi etik sorunlar, medya sektdriiniin gelecegini
sekillendirecek onemli faktorler arasinda yer almaktadir.

Anahtar Kelimeler: Robot Gazeteci, Yapay Zeka, Haber, Gazetecilik, Internet Gazeteciligi
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SEISMIC ANALYSIS OF A RC BUILDING IN IZMIR BY RESPONSE SPECTRUM
METHOD
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Abdullah Gul University, Civil Engineering Department, Turkey
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Abstract

Nowadays, it is not possible to determine exactly when and at what magnitude earthquakes will
occur. Among the precautions to be taken before an earthquake, "Buildings must be built to be
resistant to the effects of earthquakes.” (https://www.afad.gov.tr) the substance is contained.
However, it is also important to know how the existing building stock will respond to the
earthquake. Local soil conditions are crucial in determining the seismicity of a region. Structural
analysis takes into account the seismicity of the region through spectrum curves, and uses
earthquake hazard maps to determine the response spectrum directly depending on soil conditions.
The purpose of calculating the response spectrum in structures is to determine the reactions of
structures designed to be earthquake-resistant under horizontal load (Hasgiir and Giindiiz, 1992).
However, the calculation of motion equations using recordings of previous earthquakes is a long
and complicated situation, and the seismic spectrum is used. (Celep and Kumbasar, 2004). It is
mandatory to have information about the earthquake behavior of the existing building stock rather
than the new buildings to be built. Because the vast majority of the existing buildings in our country
were built in accordance with the provisions of the previous regulations, their performance under
earthquake load will directly affect the losses that will be experienced. Based on this point, Izmir
province, where the earthquake risk is quite high, was taken into consideration within the scope of
the study. It was accepted that a building built in 1985 was built in three different soil conditions in
Izmir. Three regions belonging to different soil types, located on the northern shores of 1zmir Bay,
were determined as the study area. In his study, Eskisar (2008) investigated the ground
characteristics of the northern gulf coast of Izmir, which was considered a first-degree earthquake
zone in previous regulations, and prepared a soil type map in accordance with the NEHRP
regulation. Depending on the mapping in question, settlement areas on three different ground types
were determined (Sogukkuyu, Atasehir (Istasyonalt), and Mavisehir). Earthquakes of different
magnitudes were applied to the building in question, a response spectrum analysis was performed,
and the results were shared. As a result of the study, it was seen that the base shear force of the
building in question could not meet the base shear force that would occur due to the earthquake
effect in earthquakes with a magnitude of M,, = 6.7 for all three soil types (ZC, ZD, and ZE).

Keywords: Earthquake, Response Spectrum, Soil Type

iZMIiR'DEKi BETONARME BIiR BiNANIN TEPKi SPEKTRUMU YONTEMI iLE
SISMIK ANALIiZI

Ozet

Glinlimiizde, depremlerin tam olarak ne zaman ve ne siddette meydana gelecegi kesin olarak
belirlenememektedir. Depremden oOnce alinmasi gereken Onlemler arasinda “Yapilar deprem
etkilerine karst dayanikli insa edilmelidir.” (https://www.afad.gov.tr) maddesi yer almaktadir.
Ancak, mevcut yapt stogunun depreme karsi nasil davranacagmin da bilinmesi biiylik 6nem arz
etmektedir. Bir bolgenin depremselliginin belirlenmesinde yerel zemin kosullar1 son derece
onemlidir. Yapisal analizlerde bolgenin depremselligi spektrum egrileri araciligi ile dikkate
alimmakta ve zemin kosullarina dogrudan bagl olarak belirlenen tepki spektrumlar icin deprem
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tehlike haritalar1 kullanilmaktadir. Yapilarda tepki spektrumunun hesaplanmasindaki amag,
depreme dayanikli olarak tasarlanmasi amaglanan yapilarin yatay yiik altindaki tepkilerinin
bulunmasini saglamaktir (Hasgiir ve Giindiiz, 1992). Ancak, daha dnceden meydana gelmis deprem
yer ivme kayitlarindan faydalanilarak hareket denklemlerinin hesaplanmasi uzun ve mesakkatli bir
durum olacagindan deprem spektrumlarindan yararlanilmaktadir (Celep ve Kumbasar, 2004). Yeni
yapilacak binalardan ziyade, mevcut yapi stogunun depreme karsi davranigi hakkinda bilgi sahibi
olmak zorunlu bir durumdur. Ciinkii, iilkemizde var olan yapilarin biiyliik ¢ogunlugu ge¢mis
yonetmeliklerde yer alan hiikiimlere bagli olarak insa edilmis olup deprem yiikii altinda
gosterecekleri performans yasanacak kayiplart dogrudan etkileyecektir. Bu noktadan yola ¢ikilarak,
caligma kapsaminda, deprem riskinin olduk¢a yiiksek oldugu Izmir ili dikkate alinmistir. 1985
yilinda insa edilmis olan bir binanin Izmir’de ii¢ farkli zemin kosulunda insa edildigi kabul
edilmistir. Calisma alani olarak Izmir korfezi kuzey kiyilarinda yer alan, farkli zemin siiflarina ait
ii¢ bolge belirlenmistir. Eskisar (2008) calismasinda, gegmis yonetmeliklerde birinci derece deprem
bolgesi olarak kabul edilen, izmir’in kuzey kérfez kiyilarmin zemin &zelliklerini arastirmis ve
NEHRP yonetmeligine bagli olarak zemin tiirii haritasim1 ¢ikartmistir. S6z konusu haritalamaya
bagli olarak ii¢ farkli zemin tipi lizerindeki yerlesim bolgeleri belirlenmistir (Sogukkuyu, Atasehir
(Istasyonalt1), Mavisehir). Sz konusu binaya farkli magnitiidde depremler etki ettirilerek tepki
spektrumu analizi yapilmis ve sonuglar paylasilmistir. Yapilan ¢aligma neticesinde, s6z konusu
binanin her li¢ zemin tiirii i¢in de (ZC, ZD, ZE) M,, = 6.7 magnitiiddeki depremlerde taban kesme
kuvvetinin deprem etkisiyle olusacak taban kesme kuvvetini karsilayamadigi gortilmiistiir.

Anahtar Kelimeler: Deprem, Tepki Spektrumu, Zemin Sinifi
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Abstract

Furniture elements produced from raw materials such as wood, mdf, suntalam are used as protectors
made of cardboard material for the protection of corners and edges in packaging operations.
Protectors that facilitate both alignment and stacking within the package and provide strength can
be supplied to appropriate costs. Furniture companies provide customer satisfaction by delivering
their products to customers without damage.

Cilek Furniture has adopted the philosophy of lean production since 2008 and carries out studies to
improve production processes in this direction. Process of the angle cardboard used in packaging as
a process development team were examined. About 71 different sizes of angle cardboard are used.
Angle cardboards purchased from the supplier as 1 meter are cut on a horizontal circular saw
machine or band saw machine to the size specified for the packages and stacked to be sent to the
packaging unit. The risk of injury to the operator arises as a minimum size measure up to 2.5 cm cut
is performed. The operator performing the cutting process takes a turn of about 150 meters each
time. For each shift, operators spend 166 minutes on this cutting process. The need for unnecessary
movement and work to completely eliminate or reduce unnecessary transport has arisen, which is
one of the pillars of the philosophy of lean production.

In this study, in order to facilitate the angle cardboard cutting process and to reduce the mud in the
process, the machine designed and assembled by the company's own resources has been adapted to
the Cilek Furniture production system. With this machine developed and started to implement,
possible work accidents have been prevented and processing times have been reduced. Production
efficiency is ensured by shortening the walking distance before and after the cutting process. 5S
work has been done to make the styrofoam material used with angle cardboard easily available in
the production area to ensure the strength in the package. In order to easily find the Styrofoam
material used with angle cardboard to provide strength in the package in the production area, 5S
work has been done to eliminate unnecessary movement.

Keywords: Furniture, Angle Cardboard, Machine, Design.

MOBILYA AMBALAJLAMASINDA KULLANILAN KOSEBENTLERIN KESIMI ICIN
URETIM SURECLERINE UYUMLU MAKINE GELISTIRILMESI

Ozet

Ahsap, mdf, suntalam gibi ham maddelerden {iretilen mobilya elemanlarinin ambalajlama
islemlerinde kose ve kenarlarin korunmasi amaciyla karton malzemesinden fiiretilen kraft
kosebentler kullanilmaktadir. Hem paket icerisinde hizalama ve istiflemeyi kolaylastiran hem de
mukavemeti saglayan kraft kosebentler uygun maliyetlere tedarik edilebilmektedir. Mobilya
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firmalari, tirlinlerini hasarsiz bir sekilde miisterilere teslim etmesiyle birlikte miisteri memnuniyetini
saglamaktadirlar.

Cilek Mobilya 2008 yilindan bu yana Yalin Uretim Felsefesi'ni benimsemis ve bu yonde iiretim
siireglerini 1iyilestirme amagli g¢aligmalar gerceklestirmektedir. Siire¢ gelistirme ekibi olarak
ambalajlamada kullanilan kraft kdsebentlerin iiretimdeki siirecleri incelenmistir. Yaklasik 71 farkli
Ol¢iide kraft kosebent kullanilmaktadir. Tedarik¢iden 1 metre olarak alinan kdsebentler paketler igin
belirtilen Ol¢iide yatar daire testere makinesi veya serit bicki makinesinde kesilerek paketleme
boliimiine gonderilmek iizere istiflenmektedir. Minimum boy 6Sl¢iisii olarak 2,5 cm’e kadar kesim
islem yapildig1 i¢in operatdriin yaralanma riski ortaya ¢ikmaktadir. Kesim islemini gergeklestiren
operatdr her seferinde yaklasik 150 metrelik bir tur atmaktadir. Her vardiyada bu kesim islemi i¢in
operatorler 166 dakika zaman harcamaktadir. Yalin iiretim felsefesinin mudalarindan olan gereksiz
hareket ve gereksiz tagimalarin tamamen ortadan kaldirilmasi veya azaltilmasi i¢in c¢aligma
yapilmasi ihtiyaci ortaya ¢ikmistir.

Bu calismada, kraft kdsebent kesim islemini kolaylastirmak ve siire¢ igerisindeki mudalarin
azaltilmas1 amaciyla firmanin kendi 6z kaynaklarinca tasarimi ve montaji gerceklestirilen makine
Cilek Mobilya iiretim sistemine adapte edilmistir. Gelistirilen ve uygulamaya baslayan bu
makineyle, olasi is kazalarinin 6niine gec¢ilmis, islem siireleri azaltilmistir. Kesim islemi oncesi ve
sonrasindaki ylirime mesafesinin kisalmasiyla tiretim verimliligi saglanmistir. Paket igerisinde
mukavemeti saglama amaciyla kraft kdsebent ile birlikte kullanilan strafor malzemesinin {iretim
alaninda kolay bir sekilde bulunmasi i¢in 5S ¢aligmasi yapilarak gereksiz hareket mudasi ortadan
kaldirilmastir.

Anahtar Kelimeler: Mobilya, Kraft Kosebent, Makine, Tasarim.
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CONSTRUCTION OF NEW CHAOTIC FUNCTIONS ON THE SEQUENCE SPACES
2,22, AND X, X X,
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Abstract

In the theory of discrete dynamical systems, the concept of topological conjugacy is used to denote
both the existence of different functions with the same dynamic properties and the creation of new
dynamical systems. Also, sequence (symbol) spaces and shift maps are used as important tools to
investigate chaotic dynamical systems.

In this study, firstly, we present some chaotic properties related to the one-sided shift map S: %, —
¥, and the two-sided shift map o: 23 — £3. Furthermore, we show that the product map S x S: £, x
¥, = X, X X, also exhibits chaotic behavior by using one-sided sequence space X, and the one-
sided shift map S:X, —» X,. Finally, we show that the spaces %,, %3, and X, X X, are
homeomorphic, and in this way, new chaotic functions in these spaces are produced by topological
conjugacy.

Keywords: Chaotic Dynamical Systems, Sequence Spaces, Shift Maps, Topological Conjugacy

T 8 . »
_,’ P‘ ISBN: 978-605-71214-9-3 19 www.hilmescongress.com ,’ "
. W ~ iW
4w 4w



http://www.bilmescongress.com/

VIII. Uluslararas: Bilimsel ve Mesleki Calismalar Kongresi (BILMES 2023), 22-24 Aralik 2023, TURKIYE
VIII. International Scientific and Vocational Studies Congress (BILMES 2023), 22-24 December 2023, TURKEY

COMPARATIVE EVALUATION OF LRBA PROTEIN EXPRESSION BY WESTERN
BLOT AND FLOW CYTOMETRY IN HEALTHY CONTROLS

Melike Tugba Kabakci Ersoy
Marmara University, Department, Turkey

ORCID ID: 0009-0002-8323-7793, meliketugbakabakci@gmail.com

Abstract

Primary immunodeficiencies (PIs) are genetic disorders of the immune system with heterogeneous
and variable clinical phenotypes. Advances in genetics and molecular biology have enabled
researchers to identify more than 300 genes associated with different PID phenotypes.
Lipopolysaccharide-responsive  beige-like anchor (LRBA) deficiency is a primary
immunodeficiency  characterized by recurrent  sinopulmonary infections  with
hypogammaglobulinemia, lymphoproliferation and immunoregulation and manifested by
enteropathy, cytopenias and autoimmune endocrinopathy. Rapid diagnosis of LRBA protein
deficiency is especially important for the rapid initiation of life-saving medical therapies and
acceleration of hematopoietic stem cell transplantation preparations. Therefore, it is important to
identify an accurate, reliable, sensitive and cost-effective test that allows the diagnosis of LRBA
deficiency. Polyclonal antibodies generally cause non-protein non-specific binding and may reflect
false protein expression. This can lead to missed diagnosis. Other methods should be used to
identify patients more reliably and at a higher rate. Among these methods, Western Blot is the most
classical protein detection method. In this study, we aimed to compare LRBA protein expression in
healthy controls by flow cytometry and western blotting, to determine the weight of the protein by
western blotting and to determine the sensitivity of both methods. The study was conducted at
Marmara University Faculty of Medicine, Department of Pediatric Allergy and Immunology. In the
study, LRBA protein expression was examined by Western Blot and Flow Cytometric Method in 5
healthy controls and it was observed that LRBA protein expression was present in healthy controls.
The amount of protein loaded in healthy controls was 10.43, 16.24, 19.11, 14.09 and 19.37 pg and
the amounts of PBMCs were 18x106, 16x106, 5x106 and 5x106mm3, respectively. Then, LRBA
protein expression was analyzed in 3 healthy controls and 4 patients with primary
immunodeficiency (P1, P2, P3, P4) by both methods. In 3 healthy controls, LRBA protein
expression was detected and no protein expression was observed in patients P1, P2, P3. In patient
P4 with known missense mutation, the protein expression of the mutation was higher than in other
patients. Previous studies have shown that flow cytometry is limited in some cases. We think that
the main problem here is the polyclonal nature of the antibody used. Considering the results
obtained from our study, Western Blot and Flow Cytometry methods were found to be effective in
the determination of LRBA protein deficiency, but more studies on healthy controls and patients are
needed.

Keywords: Primary Immunodeficiency, LRBA Protein, Western Blot, Flow Cytometry

LRBA PROTEIN iFADESININ WESTERN BLOT VE FLOW SIiTOMETRI
YONTEMLERIYLE SAGLIKLI KONTROLLERDE KARSILASTIRMALI OLARAK
DEGERLENDIRILMESI

Ozet

Primer immiin yetmezlikler (PIY), heterojen ve degisken klinik fenotipleri olan bagisiklik
sisteminin genetik bozukluklaridir. Genetik ve molekiiler biyolojideki gelismeler, arastirmacilarin
farkli PIY fenotipleri ile iliskili 300'den fazla geni tanimlamasmna olanak saglamstir.
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Lipopolysaccharide-responsive beige-like anchor (LRBA) eksikligi, hipogamaglobulinemi,
lenfoproliferasyon ve immiinodiizenleme ile tekrarlayan sinopulmoner enfeksiyonlarla karakterize,
enteropati, sitopeniler ve otoimmiin endokrinopati ile kendini goOsteren birincil bir immiin
yetmezliktir. LRBA protein eksikliginde hizli tan1 6zellikle hayat kurtarici medikal tedavilerin hizli
bir sekilde baglatilmasi1 ve hematopoetik kok hiicre nakil hazirliklarinin hizlandirilmasi bakimindan
onem arz etmektedir. Bu nedenle, LRBA eksikliginin teshis edilmesine olanak taniyan dogru,
giivenilir, hassas ve uygun maliyetli bir testin belirlenmesi 6nemlidir. Yapilan ¢aligmalarda flow
sitometrinin bazi olgularda kisitli kaldigi goriilmiistiir. Biz buradaki esas problemin kullanilan
antikorun poliklonal 6zellik tasimasindan kaynakli oldugunu diisiinmekteyiz. Poliklonal antikorlar
genel olarak protein disi non-spesifik baglanmalara neden olarak yanlis protein ifadesini
yansitabilmektedir. Bu durum tani anlaminda hastaligin atlanmasina neden olabilmektedir.
Hastalarin daha giivenilir bir sekilde ve yiiksek oranda taninabilmesi i¢in baska yontemlerin
kullanilmas1 gerekmektedir. Bu yontemler arasinda bilinen en klasik protein tayin yontemi olan
Western Blot bulunmaktadir. Bu c¢alismada, LRBA protein ifadesinin saglikli kontroller iizerinde
flow sitometri ve western blot yontemleriyle karsilagtirilmasi, Western Blot ile proteinin agirliginin
saptanmast ve her iki yoOntemin duyarliliklarinin ortaya ¢ikarilmasi amaclanmistir. Calisma
Marmara Universitesi Tip Fakiiltesi Cocuk Alerjisi ve Immiinolojisi Anabilim Dali’'nda
gergeklestirilmistir. Calismada oncelikli olarak 5 saglikli kontrolde Western Blot ve Flow
Sitometrik Yontem ile LRBA protein ekspresyonuna bakilmis olup saglikli kontrollerde LRBA
protein ekspresyonunun oldugu goriilmistir. Saglikli kontrollerde yiiklenen protein miktar
sirastyla 10.43, 16.24, 19.11, 14.09 ve 19.37 ug olup saptanan PBMC miktarlar1 sirastyla 18x10°,
16x106, 5x10° ve 5x106mm?3 olarak saptanmistir. Daha sonra ise 3 saglikli kontrol ve 4 primer
immiin yetmezlikli hasta (P1, P2, P3, P4) iizerinde her iki yontemle LRBA protein ekspresyonu
incelenmistir. 3 saglikli kontrolde LRBA protein ekspresyonu saptanmis olup P1, P2, P3 numaral
hastalarda protein ifadesinin olmadigi goriildii. P4 numarali missense mutasyon varligi bilinen
hastada ise mutasyonun protein ifadesinin diger hastalara gore yliksek oldugu goézlemlendi.
Calismamizdan elde edilen sonuglar dikkate alindiginda LRBA protein eksikliginin belirlenmesinde
Western Blot ve Flowsitometri yontemlerinin etkili oldugu goriilmiis olmakla beraber konuyla ilgili
daha fazla saglikli kontrol ve hasta iizerinde ¢aligmalar yapilmasina ihtiya¢ vardir.

Anahtar Kelimeler: Primer Immiin Yetmezlik, LRBA Proteini, Western Blot, Flow Sitometri
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AIR CONDITIONER WITH UV SUPPORTED AIR CLEANING FEATURE, 10T
APPLICATION BASED, AIR QUALITY INDICATOR, AMBIENT LIGHT FEATURE
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Abstract

The pandemic conditions, the impact of which we have felt intensely in our world for about 3 years,
played an important role in the emergence of the project idea. In these global epidemic conditions,
one of the most important measures to be taken to prevent the spread of the virus and to remove this
virus from our lives as quickly as possible is undoubtedly air and environmental cleaning. Rairbow
is an extremely important product functionally, but it is also a product that attracts attention
aesthetically. In addition to its air purification function, Rairbow will be designed to provide
ambient lighting at the rear.

The main feature of the Rairbow product to be developed within the scope of the project will be air
purification and ambient light functions. An air conditioner that provides feedback with its air
purification feature and has an ambient light feature will be developed within the scope of this
project. There has never been an air conditioner with this feature before. The Rairbow air cleaning
feature will be developed to provide the user with cleaner ambient air and to show how clean the air
is. With its multiple filter system, it cleans the air of the environment from dust, pollen, pet hair /
dander, etc. from particles of different sizes; formaldehyde, benzene, acetone etc. Volatile Organic
Compounds (VOCs) that can harm health; It is planned to purify it from allergens such as pollen
and dust mites to a certain extent. In addition, the air cleaning function can be used actively in all
modes of the air conditioner. Another important function of the Rairbow product is ambient light.
The Rairbow product, which has a PM2.5 air quality indicator, will be designed with ambient
lighting on the rear wall. With its ambient light feature, the product creates an aesthetic appearance
in the environment by emitting green, turquoise, blue, purple, magenta and red colors, and these
colors will also indicate the air quality level of the environment. Ambient light for fresh air can be
determined according to user preference, and color selection will be made as a result of customer
feedback and trials. The colors to be used at this stage for the air quality indicator are green,
turquoise, blue and purple for clean air notification and can be selected according to user
preference. While the ambient light is considered to be magenta for moderately clean air, the
lighting is planned to be red for polluted air.

The project is also related to the product 10T technologies development leg of digitalization
processes, which continues to be on the agenda of all companies with increasing momentum in the
recent period. Your air conditioner constantly measures the air quality level of the indoor
environment and will inform you both in the form of ambient lighting with the LED lights on it and
through the mobile application. It will allow you to adjust the brightness of the said air quality
indicator light in 3 levels or turn off the indicator light completely. Rairbow air purifier air
conditioner will accurately calculate filter life according to operating time and inform you about
filter change and cleaning requirements via the mobile application.
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It will increase the potential to take part in international projects thanks to the new skills to be
learned in the field of 10T and in the development of electronic card designs within the scope of
digital transformation.

Keywords: Air Purifier Air Conditioner, Air Quality Control Algorithm, Air Quality Feedback
Algorithm

UV DESTEKLI HAVA TEMIZLEME OZELLIGINE SAHIP, IOT UYGULAMA TABANLI,
HAVA KALITESI GOSTERGELI, AMBIYANS OZELLIKLI KLIMA (NEFES)

Ozet

Diinyamizda yaklasik 3 yildir etkisini yogun bir sekilde hissettigimiz pandemi kosullar1 proje
fikrinin ¢ikmasinda 6nemli rol oynamistir. Bu kiiresel salgin kosullarinda viriisiin yayilmasini
onlemek ve en hizli sekilde bu viriisii hayatimizdan ¢ikarmak i¢in alinacak en énemli 6nlemlerden
biri sliphesiz hava ve ortam temizligidir. NEFES islevsel olarak son derece 6nemli bir iiriin olmakla
beraber estetik olarak da dikkat ¢eken bir liriindiir. Hava temizleme islevine ek olarak NEFES, arka
tarafta ambiyans aydinlatmasi yapacak sekilde tasarlanacaktir.

Proje kapsaminda gelistirilecek olan NEFES iirlinlinlin ana 6zelligi hava temizleme ve ambiyans
15181 islevleri olacaktir. Hava temizleme 6zelligi ile geri bildirim saglayan ve ambiyans 15181 6zelligi
olan klima bu proje kapsaminda gelistirilecektir. Daha once bu 0Ozellikte bir klima
bulunmamaktadir. NEFES hava temizleme ozelligi kullaniciya daha temiz bir ortam havasi
sunabilmek ve havanin ne kadar temiz oldugunu gdsterebilmek iizere gelistirilecektir. Coklu filtre
sistemi ile bulundugu ortamin havasini toz, polen, evcil hayvan tiiyli’kepegi vb. boyutlardaki
partikiillerden; formaldehit, benzen, aseton vb. saglifa zarar verebilecek Ucgucu Organik
Bilesiklerden (VOC); polen, toz bodcegi gibi alerjenlerden belirli oranda arindirmasi
planlanmaktadir. Ayrica hava temizleme islevi klimanin tiim modlarinda aktif olarak
kullanilabilecektir. NEFES iirliniiniin bir diger onemli islevi ambiyans 15181dir. PM2.5 hava kalitesi
gostergesine sahip NEFES dirlinii, arka duvarda ambiyans aydinlatmasi olacak sekilde
tasarlanacaktir. Ambiyans 15181 Ozelligiyle iiriin yesil, turkuaz, mavi, mor, magenta ve kirmizi
renkler yayarak ortamda estetik bir goriintii olusturup, ayni zamanda bu renkler ortamin hava
kalitesi diizeyini de gosterecektir. Temiz hava i¢in ambiyans 1s181 kullanici tercihine gore
belirlenebilecek olup miisteri geri doniisleri ve denemeler sonucunda renk se¢imi yapilacaktir. Hava
kalitesi gostergesi i¢in bu asamada calisilacak renkler temiz hava bildirimi i¢in yesil, turkuaz, mavi
ve mor renkler olup kullanici tercihine gore secilebilecektir. Orta diizeydeki temiz hava i¢in
ambiyans 15181 magenta olarak diisiiniiliirken, kirli hava icin ise aydinlatma kirmizi renkte olmasi
planlanmaktadir.

Proje yakin donemde yiikselen bir ivme ile tiim firmalarin giindeminde olmaya devam eden
dijitallesme siireclerinin {irtin IoT teknolojileri gelistirme ayagiyla da alakalidir. Klimaniz ig
ortamin hava kalitesi seviyesini slirekli Olcer ve hem tzerindeki led 1siklariyla ambiyans
aydinlatmasi seklinde hem de mobil uygulama iizerinden sizi bilgilendirecektir. Bahsedilen hava
kalitesi gosterge 1s1gnin parlakligini 3 seviyede ayarlayabilmenize veya gosterge 15181 tamamen
kapatmaniza olanak taniyacaktir. NEFES hava temizleyici klima, ¢alisma siiresine gore filtre
omriinii dogru sekilde hesaplayacak ve filtre degisim ve temizlik gereksinimleri konusunda da
mobil uygulama iizerinden sizi bilgilendirecektir.

IoT alaninda ve elektronik kart tasarimlariin dijital doniisiim kapsaminda gelistirilmesi agsamasinda
ogrenilecek yeni yetenekler sayesinde uluslararasi projelerde yer alma potansiyelini arttiracaktir.

Anahtar Kelimeler: Hava Temizleyici Klima, Hava Kalitesi Kontrol Algoritmasi, Hava Kalitesi
Geri Bildirim Algoritmasi
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FLOOD

Mihrimah Ozmen ! *, Mehlika Eraslan Cehk 2
12 Department of Industrial Engineering, Erciyes University, Kayseri, Turkey
L ORCID ID: 0000-0002-2648-5865, mihrimah@erciyes.edu.tr

2 ORCID ID: 0000-0003-3933-0149, eraslanmehlika97 @gmail.com

* Corresponding Author

Abstract

A flood is defined as the accumulation of large water bodies in a streambed in a short time due to
sudden changes in air temperature, melting snow and ice masses, and the spreading of accumulated
water over a wider area. Floods are the most often happening natural disasters and they result in
losses and important sociological problems. Flood disaster management becomes even more
important when the destructive characteristics of floods are taken into account throughout the
world, especially in Turkey. Flood disaster management includes flood forecasting, detection,
mapping, evacuation, and relief activities. Determining building damage by experts takes a long
time and could be dangerous. To carry out disaster management activities after an unexpected flood,
it is necessary to determine the damage first. In practice, the damage is determined by the experts
through one-to-one examination. Although this method is dangerous for experts, it is a costly
method that takes a lot of time. In this study, machine learning approaches: Decision Table, C4.5
and Random Forest were performed to the 2021 Bozkurt flood damage dataset. The results showed
that damage prediction after a flood disaster could be successfully performed in a shorter time with
high accuracy (=0,979). This study shows the possibility of using ML methods for immediate
damage prediction by using the information about the flood, climate, vegetation characteristics of
the region, and the characteristics of the building (building type, purpose of building usage,
location).

Keywords: Machine-Learning, 2021 Bozkurt Flood, Flood Disaster Management, Building
Damage Prediction
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TASKIN BINA HASAR TESPITi: 2021 BOZKURT TASKINI ORNEK OLAYI

Ozet

Sel, hava sicakligindaki ani degisiklikler, kar ve buz kiitlelerinin erimesi ve biriken suyun daha
genis bir alana yayilmasi nedeniyle biiyiik su kiitlelerinin kisa siirede bir dere yataginda birikmesi
olarak tanimlanmaktadir. Tagkinlar en sik meydana gelen dogal afetlerden olup, kayiplara ve 6nemli
sosyolojik sorunlara yol agmaktadir. Basta Tiirkiye olmak iizere tiim diinyada taskinlarin yikict
ozellikleri dikkate alindiginda sel afet yonetimi daha da 6nem kazanmaktadir. Sel felaketi yonetimi,
sel tahminini, tespitini, haritasini, tahliyesini ve yardim faaliyetlerini igerir. Bina hasarlarinin
uzmanlar tarafindan belirlenmesi uzun zaman alir ve tehlikeli olabilir. Beklenmedik bir su baskini
sonrasinda afet yonetimi faaliyetlerini yliriitebilmek i¢in Oncelikle hasarin tespit edilmesi
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gerekmektedir. Uygulamada hasar bilirkisiler tarafindan birebir inceleme yapilarak tespit
edilmektedir. Bu yontem uzmanlar i¢in tehlikeli olsa da maliyetli ve ¢ok zaman alan bir yontemdir.
Bu c¢alismada, 2021 Bozkurt sel hasar1 veri setine makine 6grenmesi yaklagimlari: Karar Tablosu,
C4.5 ve Rastgele Orman uygulanmistir. Sonuglar, bir sel felaketi sonrasi hasar tahmininin daha kisa
siirede ve yiiksek dogrulukla (=0,979) basaril1 bir sekilde yapilabilecegini gostermistir. Bu ¢alisma,
tagkin, iklim, bolgenin bitki ortiisii 6zellikleri ve binanin 6zellikleri (bina tipi, binanin kullanim
amaci, konumu) hakkindaki bilgilerden yararlanilarak ani hasar tahmini i¢in ML y&ntemlerinin
kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Makine Ogrenmesi, 2021 Bozkurt Sel, Taskin Afet Yonetimi, Bina Hasar
Tahmini
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Abstract

Natural disasters have endangered human existence, costing the lives of millions of people since
ancient times. For Tiirkiye, which is particularly exposed to seismic hazards, the stark reality of the
significant earthquake that occurred in February 2023 underlined the urgent need for a competent
disaster management system. This event left a profound impact, affecting hundreds of thousands
and tragically claiming tens of thousands of lives. Beyond the tragic loss of life, these disasters
affect badly physical, financial, social, and environmental aspects, disrupt societies, daily life, and
human activities. Therefore, researchers are actively engaged in developing systems that not only
save lives but also optimize meeting people's needs during emergencies. Effective post-disaster
strategies become important to decrease these losses. Among these strategies, humanitarian relief
logistics and rapidly delivering aid to disaster-stricken populations play a pivotal role. Addressing
these issues this study introduces the multi-depot vehicle routing problem emerges as a pivotal
challenge within disaster management systems, demanding innovative solutions. Within the realm
of vehicle routing problems, various meta-heuristic models have been explored. This study
introduces a novel approach: multi-mutation clonal selection algorithm designed to enhance the
effectiveness of the standard clonal selection algorithm in tackling multi-depot vehicle routing
problems. To bridge the gap between theory and application, a case study is presented, focusing on
the 06.02.2023 Kahraman Maras Turkiye Earthquake. Through the lens of this real-world scenario,
the research aims to validate the efficacy of the developed model in a practical setting. The
proposed algorithm was able to meet the relief requests of 11 demand points on 06.02.2023 after the
earthquake, with a total route of 7103 km from 8 depots. Therefore, by undertaking this holistic
approach, the study contributes to the evolving discourse on disaster management, offering insights
and solutions that could significantly enhance the responsiveness and efficiency of relief efforts in
the face of unforeseen natural disasters.
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AFET SONRASI INSANI YARDIM LOJISTIGINDE COK DEPOLU ARAC ROTALAMA
SORUNU iCIN COKLU MUTASYON KLONAL SECIM ALGORITMASI: 06.02.2023
KAHRAMAN MARAS TURKIYE DEPREMI ORNEGI

Ozet

Dogal afetler, eski ¢aglardan beri insan varligini tehlikeye atmis, milyonlarca insanin hayatina mal
olmustur. Ozellikle sismik tehlikelere maruz kalan Tiirkiye icin, Subat 2023'te meydana gelen ciddi
depremin carpici gergegi, yetkin bir afet yonetim sistemine acil ihtiya¢ oldugunu ortaya koymustur.
Bu olay, yiiz binlerce kisiyi etkileyen ve trajik bir sekilde on binlerce kisinin hayatina mal olan
derin bir etki birakmistir. Bu afetler trajik can kaybmin oOtesinde fiziksel, finansal, sosyal ve
cevresel acilardan olumsuz etkileyerek toplumlari, giinliikk yasami ve insan faaliyetlerini
aksatmaktadir. Bu nedenle arastirmacilar, yalnizca hayat kurtarmakla kalmayip aym1 zamanda acil
durumlarda insanlarin ihtiyaglarini karsilamay1 optimize eden sistemler gelistirme konusunda aktif
olarak ¢aligmaktadir. Bu kayiplar1 azaltmak i¢in etkili afet sonrasi stratejiler 6nem kazanmaktadir.
ulastirilmasi ¢ok 6nemli bir rol oynuyor. Bu sorunlari ele alan bu ¢alisma, ¢ok depolu ara¢ rotalama
sorununun, afet yonetim sistemleri igerisinde yenilik¢i ¢oziimler gerektiren ¢ok énemli bir zorluk
olarak ortaya ¢iktigini ortaya koymaktadir. Arag rotalama problemleri alaninda ¢esitli meta-sezgisel
modeller arastirilmistir. Bu calisma yeni bir yaklasim sunmaktadir: ¢ok depolu ara¢ rotalama
problemlerinin ¢oziimiinde standart klonal se¢im algoritmasinin etkinligini arttrmak icin
tasarlanmis ¢oklu mutasyonlu klonal se¢im algoritmasi. Teori ve uygulama arasindaki boslugu
kapatmak amaciyla 06.02.2023 Kahraman Maras Tiirkiye Depremi'ne odaklanan bir 6rnek olay
calismast sunulmaktadir. Arastirma, bu ger¢ek diinya senaryosunun merceginden bakarak,
gelistirilen modelin pratik bir ortamda etkinligini dogrulamay1 amaglamaktadir. Onerilen algoritma
deprem sonras1 06.02.2023 tarihinde 11 talep noktasina ait yardim taleplerini 8 depodan toplam
7103 km rota ile karsilayabilmistir. Boylelikle ¢alisma, bu biitlinsel yaklasimi1 benimseyerek, afet
yonetimi konusunda gelisen sdylemlere katkida bulunarak, ongoriilemeyen dogal afetler karsisinda
yardim ¢abalarinin duyarliligim1 ve verimliligini 6nemli 6l¢iide artirabilecek i¢goriiler ve ¢oziimler
sunar.

Anahtar Kelimeler: Klonal Se¢im Algoritmasi, Coklu Mutasyon, Afet Yonetimi, Cok Depolu Arag
Rotalama Problemi
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Abstract

The non-Newtonian calculus, introduced by Grossman and Katz [Non-Newtonian calculus, Lee
Press, Piegon Cove, Massachusetts, 1972], is an alternative to the calculus of Newton and Leibniz.
In this study, we consider the Jacobsthal and Jacobsthal-Lucas numbers in the sense of non-

Newtonian calculus. We examine some properties of non-Newtonian Jacobsthal and non-
Newtonian Jacobsthal-Lucas numbers.

Keywords: Non-Newtonian Calculus, Jacobsthal Number, Jacobsthal-Lucas Number
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Abstract

In contemporary times, our cities and the regions we inhabit constantly face evolving needs.
Moreover, the increasing population brings along challenges that necessitate solutions, making
urban transformation projects inevitable. However, determining which areas and buildings will
undergo urban transformation can be a complex and often subjective process. At this juncture, the
utilization of deep learning methods for identifying urban transformation areas can enhance the
efficiency of planning and project processes, effectively influencing future endeavors. The deep
learning model employed in this study has been trained to predict the probability of urban
transformation by utilizing building attributes such as the number of floors, construction year, and
apartment count. With advanced scaling and layered structures, the model possesses the capability
to accurately determine the suitability of new urban transformation areas. This not only optimizes
the planning process but also enables a more effective utilization of resources. The study's results,
driven by the model's accuracy rate approaching 95%, vividly highlight the impactful potential of
deep learning methods in urban transformation projects.

The solution proposed by this study is not only pertinent for urban planners but also serves as a
crucial informational tool for investors and local governments. Deep learning models can play a
significant role in identifying buildings that will undergo transformation in future urban areas by
utilizing data associated with structures. This not only optimizes the planning process but also
facilitates more informed decision-making in future investments by utilizing resources more
efficiently. In summary, the outcomes of this study can be valuable material for anyone aiming to
manage urban transformation processes more knowledgeably and effectively. The use of new
technologies, such as deep learning, offers a new perspective on the sustainability and success of
urban transformation projects.

Keywords: Deep Learning, Urban Transformation, Prediction Model, Classification
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Abstract

Iteration methods, called successive approximation methods, are used to analyze the fixed points of
certain classes of mappings. These transformations in question can be an integral or differential
equation. Therefore, to reach the fixed point of these mappings, in other words, their solutions,
iteration methods, and determining the appropriate conditions on the structure under study are
among the main targets of fixed-point theory. In this study, some of the fixed-point iteration
methods in the literature are presented and the results of strong convergence and data dependence in
Banach spaces are analyzed. Finally, delay differential equations are considered as an operator and
it is proved that the solution of this operator can be obtained through iteration methods.

Keywords: Fixed Point, Iteration Method, Convergence, Data Dependence

SABIT NOKTA ITERASYON YONTEMLERI UZERINE BiR CALISMA

Ozet

Belirli doniisiim siniflarinin sabit noktalar1 incelenirken ardisik yaklasim metodu olarak adlandirilan
iterasyon yontemleri kullanilir. S6z konusu bu doniistimler bir integral veya diferansiyel denklem
olabilir. Dolayisiyla bu doniisiimlerin sabit noktasina, baska bir deyisle ¢oziimlerine ulasmak i¢in
iterasyon yontemleri ile birlikte calisilan yapi iizerinde uygun kosullar1 belirlemek sabit nokta
toerisinin temel hedefleri arasindadir. Bu c¢alismada literatiirde bulunan sabit nokta iterasyon
yontemlerinin bir kismina yer verilmis ve Banach uzaylarinda kuvvetli yakinsaklik ile veri baglilig
sonucu analiz edilmistir. Son olarak gecikmeli diferansiyel denklemler bir operator olarak goz
Online alinmis ve iterasyon yontemleri araciligiyla bu operatoriin ¢oziimiine ulasilabilecegi
ispatlanmstir.

Anahtar Kelimeler: Sabit Nokta, Iterasyon Yontemi, Yakinsama, Veri Baglhhig
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Abstract

In contemporary society, technological advancements have significantly influenced communication
modalities, rendering social media tools an integral aspect of everyday life. Within this context,
Instagram’'s impact on younger demographics, notably Generation Z, has garnered significance.
Businesses persist in their endeavors to engage Generation Z through this social platform, utilizing
Instagram advertisements accordingly.

The primary objective of this study is to scrutinize the impact of Instagram ads on the purchasing
behavior of Generation Z. With a particular emphasis on the effects of advertising content and user
attitudes on purchasing processes, the literature review encompasses the attitudes of younger
generations toward Instagram ads, Generation Z characteristics, and the influence of social media
on purchasing behavior. Additionally, it elucidates factors influencing the receptivity of younger
generations to advertisements, the sway of influencers, and the credibility attributed to
advertisements and posts.

Grounded in a Generation Z sample, the study conducts a thorough analysis of purchasing behavior,
advertising content, and user attitudes, employing diverse statistical methods to evaluate the
findings. The research divulges the repercussions of Generation Z's attitudes toward Instagram ads
on their impulsive buying behavior. Conclusively, the results indicate the efficacy of Instagram ads
on younger generations. Consequently, businesses are advised to tailor their advertising strategies to
this platform, enhancing content with both emotional and rational elements to exert a persuasive
influence on younger demographics.

Keywords: Instagram, Advertising, Perception, Purchasing Behavior

Z KUSAGININ iINSTAGRAM REKLAMLARINA YONELIK ALGILARININ SATIN
ALMA DAVRANISLARINA ETKISININ INCELENMESI

Ozet

Glinlimiizde teknolojinin ilerlemesi, iletisim sekillerini derinden etkileyerek sosyal medya araglarini
giindelik yasamin vazgecilmez bir pargasi haline getirmistir. Bu baglamda, Instagram'in 6zellikle
geng kusaklar, 6zellikle de Z kusag iizerindeki etkisi onem kazanmustir. Isletmeler, Z kusagina
ulasma ¢abalarin1 bu sosyal platform {zerinden siirdiirmekte ve bu kapsamda Instagram
reklamlarin1 kullanmaktadir.

Calismanin temel amaci, Instagram reklamlarinin Z kusaginin instagram reklamlarina yonelik satin
alma davraniglari iizerindeki etkilerini incelemektir. Reklam igerigi ve kullanici algisinin satin alma
stireclerine olan etkileri ana odak noktasini olustururken, yapilan literatiir taramast geng¢ kusaklarin
Instagram reklamlarina yonelik algilarini, Z kusaginin 6zelliklerini ve sosyal medyanin satin alma
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davraniglar tizerindeki etkilerini icermektedir. Ayrica, gen¢ kusaklarin reklamlara duyarliliklarini,
fenomen etkisini, reklam ve gonderilere giivenilirliklerini etkileyen faktorleri de ortaya
koymaktadir.

Calisma, Z kusagindan olusan bir 6rnekleme dayanmakta olup satin alma davraniglari, reklam
icerigi ve kullanict algillarmmi analiz  ederek, bulgular c¢esitli istatistiksel yoOntemlerle
degerlendirilmistir. Z kusaginin Instagram reklamlarina yonelik algilarinin satin alma davranislarina
olan etkilerini ortaya koymaktadir. Arastirmanin sonuglari, Instagram reklamlarinin geng kusaklar
iizerinde etkili oldugunu gostermektedir. Bu baglamda, isletmelere geng¢ kusaklari etkilemek igin
reklam stratejilerini bu platforma gore diizenlemeleri ve igeriklerini duygusal ve rasyonel 6gelerle
zenginlestirmeleri onerilmektedir.

Anahtar Kelimeler: Instagram, Reklam, Algi, Satin Alma Davranist
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Abstract

Peanuts is known usage in making foods and generation of oil in Brazil like peanut candies and
potential contaminated with several mycotoxigenic fungi as Aspergillus flavus. Therefore, it is
possible A. flavus secreting some mycotoxins into contamination peanuts. This study is aimed to
determine effects of gamma radiation and electron beam in reduction peanut candies contaminated
with A. flavus. The samples of peanut candies were included two types of peanut candy, (A) Diet
Peanut Candies, (B) Organic Peanuts Candies that divided treatments divided into two groups First:
contaminated groups with A. flavus, and Second: control without contaminated which receive
radiation of 0, 5 and 10 kGy dosage of electron beam EB and gamma radiation GR. Some samples
of No inoculation were illuminated with a similar dosage to evaluate the sensors. The results
indicated that 0.80 of the samples had an average water capacity. Illumination or irradiation of
gamma radiation and electron beam at a dosage of 5 and 10 kGy were able to eliminate the A. flavus
in the samples of Brazil peanuts. Analyzes of Aflatoxin indicated that electron beam doses of 5 and
10 kGy lowers aflatoxins levels by 53.32 and 65.66% correspondingly. Moreover this same dosage
of gamma radiation lowered the levels of toxins by 70.61 and 84.15% respectively as compared to
the control groups. The irradiation energy could affect A. flavus without change in characterize
tastes of peanut candy and potential reduction mycotoxins in this candy.

Keywords: Peanut, Mycotoxins, Aspergillus, Aflatoxin
1. Introduction

Peanut (Arachis hypogaea L.) are legume native to South America, and grown in different Tropical
World Regions as Sdo Paulo in Brazil. Peanuts trees in Sao Paulo are yearly herbaceous plants in
the Fabaceae family, whose seeds contain around 25% protein and 45-half of consumable oil
(Sanders et al., 2000). They are grown in different species namely; Diet Peanut Candies, Organic
Peanuts Candies, and eco-labeling Diet Peanut Candies. They are also produced in various nations
around the globe in the north and south side of the equator, both by small family ranchers who use
high mechanical dimension. In some Asian countries, peanuts generation is intended to oil, used in
cooking. Aspergillus as Aspergillus flavus are among the most essential in food spoilage in the
QDoce Sabor industry (Pitt and Hocking, 2009). A. flavus emerges as critical species in the
production of aflatoxins. A. flavus states have green and yellow, olive qualities, perhaps displaying
unadulterated yellow shading, getting to be dim with age. A. flavus is generally circulated in the
soil, air (anemophilous), and natural plant materials. It attacks pre-or post-harvest, and thus causes
contamination and leads to the creation of aflatoxins in the QDoce Sabor industry. The airborne
parasites take an interest in the contamination of grain in the field poisoning tall plants during their
growth. The parasitic contamination in the field begins during harvesting, drying, and storage of the
substrate. The genus Aspergillus spp. is generally dispersed and frequently happens in tropical and
subtropical areas with high humidity. However, it can develop in states of high temperatures and
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low water action, along these lines contaminating a wide range of substrates and is therefore found
during the storage time frame (Pitt and Hocking, 2009)

Aflatoxin is a cancer-causing harmful substance for people and creatures, which might be available
in peanuts and their subsidiaries; It is delivered by organisms of the class Aspergillus and
Penicillium that endure usually in the soil and can taint the peanut and produce the poison, both
when harvest, and storage. Contaminations by these growths, when peanuts are still in the ground,
are mainly supported by times of dry season amid the growth period of the pods. The hindrance of
fungus development, especially, A. flavus, which is aflatoxigenic in peanuts, is essential to diminish
the potential hazard to human wellbeing. In this circumstance, decontamination techniques utilizing
ionizing vitality are being considered as choices. lonizing radiation can lessen A. flavus
contamination in various peanuts (Assuncao et al., 2015). To mycotoxins, irradiation can diminish
aflatoxin content in foods by delivering radicals that follow up on the terminal furan ring of these
poisons. Techniques dependent on high energy production provided by machine sources or gamma
beams from radionuclides, for example, 60Co, convey enough energy to expel electrons from the
circles of atoms, in this method creating ions. This study is aimed to study effects of gamma
radiation and electron beam in inhibition A. flavus contaminated the peanut candies.

2. Materials and Methods
2.1. Samples of Brazil Peanut

Samples of peanuts collected from from the cities of Parana and Sao Paulo in Brazil. Samples of
peanuts were analyzed. The samples were then placed in a sterile glass dish as they were later stored
in sterile plastic boxes (Jager et al., 2013).

2.2. Preparation of Inoculation and Suspension of Spores In Samples of Brazil Peanuts

Toxigenic A. flavus that produces AFB1 and AFB2 strain IMI 190 was used in the production of
spores. This sample was acquired from the International Mycological Institute located in London in
the United Kingdom. Its cultures were cleaned using sterile phosphate buffered saline also known
as PBS as well as Tween 80 solution (Jager et al., 2013). The Brazil peanut samples were then
covered in twenty drops of one milliliter of A. flavus solution.

2.3. Irradiating Peanut In The Qdoce Sabor Industry

The inoculated testers were isolated into three groups namely: Diet Peanut Candies, Organic
Peanuts Candies, and eco-labeling and were each separated into two subsamples. The eco- labeling
and each subsample comprised of 50 tests of Brazil peanuts (50 g every), which were fixed
independently in polyethene bags under vacuum. The control tests were not lighted. The samples of
Diet Peanut Candies and Organic Peanuts Candies were lighted with dosages of 5 and 10 kGy,
separately, utilizing GR or EB. The GR treatment was done at the Institute of Energy and Nuclear
Research Brazil at a temperature of 25 to 28uC utilizing an adjusted 60Co source (Gammacell 220
N, Atomic Energy of Canada Limited).

2.4. Evaluating Sensory In The Qdoce Sabor Industry

Sensory evaluation is the examination of the sensorial qualities of an item that has been exposed to
a treatment like the light procedures (Rodrigues et al. 2012). The study is used to improve the
quality and advancement of foods, just as to decide consumer approval of the item. The sensory test
was performed following EB and GR treatment of noninoculated Brazil peanuts under similar
conditions used for the trial tests; the samples were set in white plastic dishes with 3-digit daze
codes and exhibited to a board of 30 untrained people.

3. Results and Discussion

Irradiation energy eliminated A. flavus in the Brazil peanut tests at all dosages tried. Light
additionally decreased the aflatoxin concentrations in the Brazil peanut tests examined this moment
is urgently necessary analysis the QDoce Sabor industry too. Non irradiated samples (control
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gathering) limited, on average, 4.75 mg/kg AFB1 (100%), while the concentration of this poison in
illuminated samples was specifically corresponding to the radiation portion (Table 1). EB
illumination at dosages of 5 and 10 kGy decreased aflatoxin levels by 53.32% (2.21 mg/kg) and
65.66% (1.63 mg/kg), separately, while GR at similar portions diminished toxin levels by 70.61%
(1.39 mg/kg) and 84.15% (0.75 mg/kg) as compared to sum in the control samples (Reis et al,
2012). The numerical investigation demonstrated that all radiation treatments were successful in
lessening Brazil peanut aflatoxin (P, 0.05). The adequacy of EB and GR light has been exhibited by
Shahbazi et al. (2010) in maize samples. Temcharoen and Thilly watched decreases in aflatoxin
dimensions of 75 and 100% in shelled peanut samples through the use of doses of 1 and 10 kGy,
correspondingly. The radiation can influence cells. These is normally called direct and indirect
impacts. As for its direct impact, radiation executes the cells through ionization and excitation of
nucleic acids, setting off a chain of occasions that lead to organic changes. Then again, the indirect
impact comprises radiation associating with water, creating free radicals that can harm DNA.

TABLE 1. Mean A. flavus counts and aflatoxin levels following treatment of Brazil peanuts with GR or EB

Amt of aflatoxin (mg/kg)c

Dose Mean A. flavus count

Group a Mean SD Min Max
(kGy) (CFU/g | 102)b

Control 0 32.9 0.75A 487 0.77 19.82

GR 5 ND 8.94
1.39B 255 0.86

10 ND 0.75B 171 081 6.75

EB 5 ND 2.21B 15.14
3.33 1.01

10 ND 1.63B 2.87 0.95 14.54

a GR, gamma radiation; EB, electron beam. Each group consisted of 50 samples of Brazil peanuts
(50 g each).

b ND, not detected.

¢ Min, minimum level; Max, maximum level. Means followed by the same letter are not
significantly different by Tukey’s test (P , 0.05).

4. Conclusions

These new technologies how effects of gamma radiation and electron beam on samples of the Diet
Peanut Candies, Organic Peanuts Candies, and eco-labelling in the QDoce Sabor industry are
urgently necessary in the QDoce Sabor industry in the candies samples of peanuts currently in
Brazil. Have are less expensive and do eliminate aflatoxins totals in peanuts for exportation in the
future.
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Abstract

The purpose of this research is to investigate the effect of gate opening and the presence of parallel
and non-parallel thresholds on the discharge coefficient. For this purpose, rectangular thresholds
with different widths and locations were investigated. In the non-threshold mode, the discharge
coefficient decreases with the increase of the gate opening. Non-linear polynomial regression
relationships were prepared to calculate Cq in the condition with threshold and without threshold.
Results indicated that the RMSE and KGE statistical indices are 0.014 and 0.951 respectively for
the condition with threshold and 0.0067 and 0.987 for the condition without threshold.

Keywords: Sill, Gate, Free Flow, Discharge Coefficient
1. Introduction

Controlling water resources is one of the most important responsibilities of hydraulic engineers.
Therefore, the design of this structure must be done with sufficient accuracy. [1-7]. Correct use of
hydraulic structures is important in water distribution in irrigation channels. Nowadays, it is more
important to pay attention to the control of water resources. Therefore, hydraulic structures must be
used correctly. Estimating the discharge coefficient and consequently determining the flow rate
passing beneath a sluice gate are fundamental and crucial issues in hydraulic engineering. In
situations where the gate height deviates from a specific design criterion, double or triple gates are
used. However, the use of double or triple gates incurs significant costs. One fundamental solution
to address this issue is the utilization of a gate-threshold combination [8-15].

Numerous analytical and experimental studies have been conducted on this subject. Henry
presented a graph of the upstream depth ratio against the gate opening for estimating the discharge
coefficient [16]. Rajaratnam investigated free flow in sluice gates and proposed a relationship for
estimating the discharge coefficient [17]. Their experimental results indicated that the flow
contraction coefficient is larger than the theoretically predicted value. Salmasi et al. investigated the
discharge coefficient of inclined sluice gates using experimental data and various intelligent
models, concluding that the discharge coefficient increases with an increase in the gate inclination
angle [18]. Providing relations in the calculation of various hydraulic parameters has made
calculations easier. Therefore, in this research, the flow coefficient of sliding valves has been
investigated by providing an equation.

2. Methodology

In the current study, experiments were conducted using a flume with 5 meters in length, 3.0 meters
in width, and 5.0 meters in height. To reduce input water turbulence from the reservoir into the
flume, several parallel calming plates were used at the beginning of the flume. In this study,
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experiments were performed using thresholds made of polyethylene with a thickness of 5 cm and a

height of 3 cm at different widths of 2.5, 5, 7.5, 10, 15, 20, 25, and 30 cm under the gate, tangential
to the gate upstream, and tangential to the gate downstream.

In the present study, statistical indices including (RE%), (RMSE), and (KGE) were employed to
calculate the relationships.

3. Results and Discussion

In the present study, equations were proposed for predicting the discharge coefficient in both
threshold and non-threshold conditions within the current research range. The determination of
equations involved defining the corresponding values of dimensionless parameters obtained from
dimensional analysis and combining the mentioned data. The equations were calculated according
to the following procedure:

Initially, a nonlinear form for the proposed discharge coefficient equations was determined as a
function of dimensionless parameters derived from dimensional analysis. The general form of the
proposed equations was considered in equations 1 and 2:

Cdzax(%) +c 1)
o) o (3) +e(3) +2(5) @

In the above equations, the coefficients a, b, c, d, e, f, and z were constant values and were initially
set to unity. Using the Solver tool in Excel, the proposed equations were optimized to achieve an
appropriate form with the least error, as per equations 3 and 4:

0.039

C, = 1.226 X (?0> +0.672 3)

—0.7186 0.0391 0.0819

A X
C, = 0.0137 ( “"‘”) +1.1843 (E‘)) — 0.6582 (E) —0.0048 (E) (4)

BZ

Figure la depicts a comparison graph of computed and experimental values of the discharge
coefficient. The results indicate that the trend of discharge coefficient variations obtained from
experimental results closely follows the values derived from Equation 3. Specifically, the maximum
values for relative error percentage, average relative error percentage, and RMSE are 1.95%,
0.90%, and 0.067, respectively. Furthermore, the parameter KGE has a value of 0.987, indicating its
placement in the "very good"” range, reflecting the high accuracy of the proposed relationship. In
Figure 1b, the obtained coefficients from Equation 3 are substituted to compare the discharge rates
resulting from experimental results with theoretical equations. A maximum relative error percentage
or, in other words, a maximum deviation of 1.5% was considered. It is observed that a wide range
of data falls within the 1.5% deviation band, indicating that the proposed formula has very good
accuracy, with over 78% of the data having an error of less than 1.5%.
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Figure 1- Comparison of calculated and experimental values b) Percentage relative error against the
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Equation 4 can be applied for both same-width and non-uniform-width channels in various
positions relative to the sluice gate. Figure 2a illustrates a favorable trend in the comparison of
computed values with experimental ones. The statistical indices for maximum relative error
percentage, average relative error percentage, and root mean square error in comparing results
between experimental data and Equation 4 are 1.7%, 1.45%, and 0.13, respectively. The statistical
indicator KGE for this relationship is 0.972, falling within the "very good" range, indicating high
accuracy. In Figure 2b, the independent parameter Ho/B is plotted against the relative error
percentage. Observing the graph reveals that 94% of the data falls within the 4% deviation band,
indicating the high precision of the proposed relationship, which can be confidently utilized.
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Figure 2- a) Comparison chart of calculated and experimental values of discharge coefficient in openings, width
and different positions of threshold placement b) Scatter plot of the relative error

4. Conclusions

In the current study, on average, the Cq4 for G=1 cm, is 7.75%, 16.51%, and 18.35% higher
compared to gate openings of 2 cm, 4 cm, and 5 cm, respectively. Additionally, the maximum
increases are 16.62%, 28.9%, and 23.51%, respectively. The most significant factor affecting the
sluice gate discharge coefficient in the non-threshold condition is the upstream flow depth, the
degree of gate opening, or, in other words, the area of flow passing under the gate. In cases of
constant discharge, an increase in the degree of gate opening results in a reduction in the upstream
water depth, and the discharge coefficient exhibits a decreasing trend relative to the smaller gate
openings. Comparing the results of Cgq in threshold and non-threshold conditions showed better
performance with the presence of a threshold under the sluice gate and tangents on the upstream and
downstream sides of the gate. By replacing all threshold models under and tangents on the gate
openings of 4 cm and 5 cm, the flow coefficient increases compared to the non-threshold condition.
Furthermore, an increase in the threshold width leads to a reduction in the overall flow area,
resulting in an increase in the discharge coefficient. Applying the threshold across all widths studied
under the gate and tangents on the gate and comparing the increase in the discharge coefficient
suggests that the threshold width parameter has the greatest impact on the discharge coefficient in
this study, and the threshold with the smallest width has the minimum discharge coefficient among
the thresholds. Comparing the results of the discharge coefficients obtained from applying the
threshold under the gate and tangents on the gate indicates that the discharge coefficient is higher in
the tangential condition for all flow rates and threshold widths, with the highest value
corresponding to the tangential model on the upstream side of the gate. In this research, nonlinear
regression equations for calculate the Cq in both threshold and non-threshold conditions were
provided based on dimensionless parameters obtained from dimensional analysis. The equations
were developed for various positions and dimensions of the threshold width, yielding satisfactory
results in terms of statistical indices RE, KGE, and RMSE.
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Abstract

The necessity of controlling and distributing water in irrigation networks and behind dams requires
the utilization of practical and innovative methods. Placing a threshold beneath the slide valve is
among the solutions for controlling the Cq. Therefore, this research investigated the flow rate of a
slide valve. Numerical solution were done by FLOW-3D software and employing the finite volume
method. The results indicate that the gate opening has a significant impact on the discharge
coefficient in both threshold and non-threshold conditions. Results showed that the discharge
coefficient increases with the reduction of the slide valve opening.

Keywords: Slide Valve, Cq, Free Flow Condition.
1. Introduction

One of the key issues concerning slide valve is their discharge, and consequently, their discharge
coefficient. Therefore, through extensive study in this field, effective methods for better sluice gate
performance can be proposed [1-7].

Alhamid experimentally studied the role of threshold geometry on the hydraulic parameters of flow
beneath a slide valve under free-flow conditions [8]. Their results indicated that circular and
triangular thresholds have the most significant impact on the discharge coefficient. Golmohammadi
et al. presented equations based on energy considerations and the concept of pressure increment to
determine the compression coefficient and flow discharge using upstream water depth and gate
opening [9]. They provided semi-empirical equations for both sluice and sector gates. Karami et al.
examined the influence of geometric parameters of the threshold on the discharge coefficient of
sluice gates in free-flow using FLOW-3D software [10]. The results showed that semi-circular and
rectangular thresholds placed beneath the sluice gate increase the discharge coefficient. Salmasi et
al. investigated the inclined sluice gate discharge coefficient using experimental data and employing
intelligent models such as SVM, ANN, GRNN, RF, GP, and RT[11].

Previous studies confirm the role of the threshold on discharge coefficent of slide valve [12-19]
.Since the numerical study of threshold width variations on the discharge coefficient has not been
conducted so far, and this aspect is missing in the literature, this research focuses on examining and
simulating threshold dimensions, including height and width.

2. Materials and Methods

For validation, the data obtained from Alhamid's (1999) laboratory experiments were used under
the condition of a threshold-free state. Alhamid conducted experiments in a flume with a length of
9.45 m and a width of 30.5 cm. The flume contained two gates, one at the beginning and the other at
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the end, for controlling hydraulic jumps and water surface. They conducted a total of 190
experiments on 12 thresholds with various heights, investigating the influence of threshold shape
and height on the flow coefficient. Simulations were conducted with a specified inlet discharge,
outlet boundary condition at the end of the channel, and boundary conditions of symmetry at the
walls and channel bottom.

In total, 85 models were designed in three scenarios for simulations. In the first scenario, by
maintaining the threshold height constant, the effect of different gate openings on the discharge
coefficient was studied. In the second scenario, with a fixed gate opening, thresholds at four
different heights were placed beneath the gate. In the third scenario, the discharge coefficient was
examined by varying the width of the threshold. The discharge range varied from 0.012 to 0.028
mq/s. Each experiment included measuring the upstream water depth below the gate and calculating
the flow coefficient passing through the gate with the threshold.

3. Results and Discussion

To study the effect of gate opening in the threshold-free state, the discharge coefficient was
investigated for four different gate openings, including 2 cm, 3 cm, 4 cm, and 5 cm. Increasing the
gate opening leads to a reduction in the upstream water depth, causing a decrease in the discharge
coefficient with larger gate openings. Therefore, based on the results, the highest discharge
coefficient is associated with a gate opening of 2 cm, and the lowest is observed at a gate opening of
5cm.

In the second scenario, considering a threshold with a thickness of 20 cm, a width of 30.5 cm, and a
height of 5 cm, the effect of gate opening on the flow passing through the threshold was studied.
Gate openings of 2 cm, 3 cm, 4 cm, and 5 cm were considered, and for each model, discharges
ranging from 0.012 to 0.022 m®/s were applied. Figure (1) illustrates the trend of longitudinal
velocity changes upstream and downstream of the threshold.
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Figure 1. Longitudinal velocity changes in upstream and downstream of sill: @) In upstream of sill, b) In
downstream of sill

To examine the discharge coefficient in four threshold models, a graph in Figure (2) was plotted,
where the horizontal axis represents the dimensionless ratio of upstream water depth to gate
opening, and the vertical axis represents the flow coefficient. In this case, the valve opening
consider as 5 cm. The results indicate that the presence of the threshold increases the discharge
coefficient in all scenarios. Furthermore, even the threshold with the lowest height causes an
increase in the discharge coefficient compared to the threshold-free state.
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Figure 2. Comparison of sluice gate discharge coefficient with different sill height

The changes in the discharge coefficient with variations in the threshold width are shown in Figure
(3), where the horizontal axis represents the dimensionless ratio of b/h, and the vertical axis
represents the flow coefficient. By examining pressure and velocity at different widths of the
threshold, it became clear that the width of the threshold is one of the most influential factors on
flow characteristics. The results show that as the width of the threshold decreases, the discharge
coefficient decreases. In a constant discharge scenario, increasing the width of the threshold from
15 cm to 30.5 cm results in a 15% increase in the discharge coefficient.
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Figure 3. Discharge coefficient changes in different sill widths

4. Conclusion

The present study investigates the discharge coefficient in three scenarios, including variations in
gate opening, threshold height, and threshold width. The key findings of the current research can be
summarized as follows:

The analysis of gate opening revealed that the flow coefficient in the threshold-free state increases
with a decrease in gate opening.

Placing a threshold beneath the gate in various gate openings resulted in a higher discharge
coefficient in the presence of the threshold compared to the threshold-free state.

The results demonstrate that a reduction in the width of the threshold affects the pressure, and
consequently, the velocity of the flow. As the threshold width decreases, the flow velocity and
pressure alongside the threshold decrease, particularly in the vicinity of the flume walls.
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This phenomenon influences the discharge coefficient, with the assessment of threshold variations
at different widths indicating that a wider threshold leads to an increased discharge coefficient
compared to a narrower threshold.

The examination of the discharge coefficient for a threshold with the same width as the flume
revealed a 20% increase in the discharge coefficient relative to the threshold-free state. This
hydraulic behavior is explained by the fact that a wider threshold reduces the cross-sectional area
available for flow, resulting in an augmentation of the discharge coefficient.
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Abstract

One of the ways to rebuild the aging face of the city is urban transformation practices. Recently, it
has been seen that geographic information systems (GIS) are used when performing these
applications. Based on this, this study aims to investigate the usability of GIS in urban
transformation applications. In line with this goal, it is aimed to examine recent academic studies on
the use of GIS in urban transformation. The study consists of 4 chapters. The first chapter is the
introduction. In this chapter, the work done is briefly mentioned. The second chapter is the
theoretical framework part. In this chapter, information about urban transformation and GIS is
given. In the third chapter, academic studies on the use of geographic information systems (GIS) in
urban transformation projects were examined. The fourth and final chapter is the results section. In
this chapter, the data obtained as a result of the studies are presented. As a result of the study, it was
seen that there are urban areas in almost all cities that have lost their former functions and,
accordingly, have suffered economic, physical and social collapse. It has been determined that the
use of urban transformation practices is a very good choice to create quality living conditions in
sustainable environments by solving the physical/environmental problems of these areas. In
addition, it has been reported that the use of the GIS system in urban transformation applications is
very effective in the healthy progress of these applications.

Keywords: Urban Transformation, Geographic Information Systems (GIS), Academic Perspective
1. Introduction

“Urban Transformation” has become a popular term among the terms that have been frequently
mentioned recently in the context of planning. In accordance with the understanding of closely
following the developments in the West, which is the most striking feature of Turkish
modernization, and bringing them to our country, all the planning innovations made in the world
since 1980 have immediately found their place on the country's agenda. The clearest indicator of
this is the Habitat Il meeting hosted by Istanbul. With this meeting, capacity development,
governance, sustainability, etc. terms began to be used frequently (Terzi ve Karasahin, 2004).

While the term urban transformation and its examples were first seen in the world after World War
I1, it appeared in our country in the 1980s (Yavuz, 2019). After the 1960s, with the increase in
industrialization in Turkey, there was migration from villages to cities. (Camurdan, 2020). While
developing agricultural tools and techniques and studies carried out for industrialization, it has
reduced the need for labor in rural areas, it has caused this need to increase in urban centres.

The increase in industrial branches has created a need for sheltering in directly proportional to the
need for employees. The overcrowding of city centers has caught cities unprepared. Spontaneous

[ -
» " ISBN: 978-605-71214-9-3 49 www.hilmescongress.com "
> 40 > 0
4 4>



http://www.bilmescongress.com/

VIII. Uluslararas: Bilimsel ve Mesleki Calismalar Kongresi (BILMES 2023), 22-24 Aralik 2023, TURKIYE
VIII. International Scientific and Vocational Studies Congress (BILMES 2023), 22-24 December 2023, TURKEY

settlements (slums, slum areas) with inadequate infrastructure, which are described as poor quality
and risky structures, have emerged around the cities. (Environment and Urban Ministry, 2023).
This situation has caused unplanned urbanization and illegal construction problems without
inspection and control. These structures have become worn out over time and have turned into areas
that cannot respond to user demands. As a result, the concept of urban transformation has gained
importance (Camurdan, 2020).

Urban transformation is important not only for unsafe residential areas, but also for all kinds of
structures that need social, economic, environmental and regional development. Moreover, after the
major earthquakes in Turkey, urban transformation has become more widespread because most of
these settlements are located in earthquake zones and are at risk of earthquake (Camurdan, 2020). In
this context, the concept of "Urban Transformation™ can be defined as all the practices carried out to
improve risky areas that have completed their lifespan, as well as to create new living spaces.

Recently, Geographic Information Systems (GIS) have been actively used in urban transformation
applications. GIS is a computer-based system that helps map and analyze all kinds of data existing
on earth and created subsequently. GIS technology combines common database operations such as
querying, viewing, statistical analysis, and geographic analysis displayed on maps. All these
features distinguish GIS from other information systems. At the same time, it makes it important in
strategy planning, predicting results, explaining events and responding to general and specific
processes (Maguire, 1991).

In this study, it is targeted to investigate the usability of GIS in urban transformation applications.
In line with this target, it is aimed to examine recent academic studies on the use of GIS in urban
transformation.

2. Theoretical Framework
2.1. Urban Transformation

The concept of urban transformation, defined by many disciplines from their own perspectives, is
accepted as improving the transformation that has been damaged over time and transforming it into
a newer and healthier one. In fact, like every concept, the concept of urban transformation is
currently considered equivalent to what action it corresponds to in which areas, rather than what it
means within the framework of principles and purpose. For this reason, although urban
transformation has an etymological or terminological definition, it has become the general
terminology of mostly spatial projects aimed at making cities healthier and more functional in
Turkey and in the world (Erbulak, 2023). Many different definitions of urban transformation have
been made in the literature.

According to Eyidiker (2021), urban transformation is all the work done to bring back into the city
and functionalize the parts of the city that are deteriorated, worn out obsolete and whose use has
reached harmful levels.

In the Cambridge University online dictionary, urban transformation is defined as the process of
improving the current condition of the buildings in a city or reintroducing them to the city by
demolition (Cambridge, 2023).

According to Yilmaz (2019), urban transformation is the solution of the problems of the artifactual
built environment and its reconstruction with a new vision.

Even before the emergence of the concept of urban transformation, cities were rebuilt throughout
the history of civilization, changed over time, and took on forms that represented the period they
passed through (Erbulak, 2023).

In order to make urban transformation in accordance with its purpose, all the building blocks given
in Figure 1 must come together. For this, a common denominator should be determined and all
building blocks should be gathered to this denominator.
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Figure 1. Building blocks of urban transformation

2.1.1. Urban Transformation Methods

Since urban transformation is affected by many factors such as time, place, location, population,
building type, legal structure, there is no definitive format for urban transformation (Egercioglu,
2016; Sisman and Kibaroglu, 2009). Nine different formats are used for urban transformation.
These;

e Renovation; It means the reconstruction of all or a part of the buildings in areas where it is
not possible to improve living and health conditions in terms of the condition of existing
buildings (Hui et al., 2018).

e Improvement; It is the restoration of the existing structure of the old city fabric and the
collapsed areas and making them valuable (Keles, 1998).

e Protection; Because of the changes and developments, It is defined as preventing the
destruction of the physical structure that reflects with social and economic conditions and
cultural values of the society, integrating of urban fabric with contemporary life and
rehabilitating cultural values (Yazar, 2006).

e Animation; It is the elimination of the reasons that cause this situation in the historical and
cultural areas of the city, which is experiencing physical, social and economic collapse. Or,

it is revitalization through physical, social, economic and environmental changes (Ozden,
2008).

e Redevelopment; It is defined as the demolition of houses whose economic and structural
features are damaged (Lai et al., 2017).

e Development; These are projects which is implemented to develop of the urban area within
a certain plan or to prevent uncontrolled developments (Yazgan, 2021).

e Urban clearing; In urban cleaning, the collapsed area is completely cleared and new
structures are built in its place (Lai et al., 2018).

e Gentrification; It is the renewal of the area by changing the social fabric in order to save the
collapsing area (Es, 2012).
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o Infill Development; It is the practice of creating a more valuable and rich environment by
adding new buildings and social facilities next to existing buildings in certain parts of the
city, without displacing the residents (Erbulak, 2023).

2.1.2. Dimensions of Urban Transformation

Urban transformation has sustainable targets with its economic, environmental, social and cultural
dimensions (Figure 2) (Almedia et al., 2018).

I::> Environmental

Figure 2. Dimensions of urban transformation

Economic dimension: Cities need to be productive, a sustainable system and economy, countries
need to make their external debts manageable, and the imbalance created by the sector that harms
industrial production and agricultural production must be eliminated.

Environmental Dimension: Avoiding the use of renewable resources for investment purposes by
keeping the basis of the resources to be used constant is an environmentally sustainable system.

Social Dimension: It should ensure to present adequate provision of social services, including a
sustainable system, political responsibility, gender equality, health and education and participation.

Cultural Dimension: It can be defined as a concept that includes many dimensions of inter-societal
diversity (Nijkamp and Pepping, 1998; Bayram, 2001).

2.2. Geographic Information Systems (GIS)

There are two different approaches to defining Geographic Information System (GIS). The first of
these is the technical approach. Geographic Information Science is defined as a field of information
science that specializes in the fundamental issues arising from the creation, processing, storage and
use of geographic information (Longley et al., 2001). In other words, GIS is technological approach
that answers the question “What, where and when?”. The second approach is the theoretical
approach that defines GIS as a solution that supports decision-making based on analyzes made on
spatial data in order to take better action according to the analysis results (Almashharawi, 2021).

It is not correct to define GIS as just a software system or a method of producing and processing
data. GIS is a method that can provide fascinating results because it makes decisions based on
objective criteria, gives the desired results in a short time, and can be visualized with maps by
allowing the use of geographical data and verbal data together (Tiirk, 2018).
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2.2.1. Components of Geographic Information System

GIS, like any system consisting of parts, can be seen as a combination of several parts that make up
the overall system (Tomaszewski, 2014). The core of GIS is fundamentally based on data. For this
reason, GIS data always causes significant discussion (Swalehe, 2016). GIS consists of five basic
components: human, software, hardware, data and methods/analysis (Figure 3)(Daghan, 2018).

Software

Hardware

Figure 3. Main components of GIS (Mutluoglu ve Ceylan, 2004)

e Hardware

The computer system on which GIS runs is defined as hardware (Swalehe, 2016). Auxiliary
products such as plotter, graphics processor, auxiliary memory, digitizer and scanner constitute to
hardware (Bostanci, 2023).

e Software

The software defined as the GIS application itself (Almashharawi, 2021) is algorithms written in
multi-relational and advanced programming languages used to produce, manage, process
geographical data and information into the database, store, analyze, visualize and update spatial data
(Ince, 2023).

e Humans

One of the most important factors of GIS is human, since human who is creates, manages and
develops to GIS projects.

e Method/Prodecures

A successful GIS operates according to a well-designed implementation plan and business rules,
which are models and operating practices specific to each organization. Maintaining the
sustainability and up-to-dateness of GIS can be ensured by the methods to be determined and
implemented (Almashharawi, 2021).

e Data

The data is available in various formats in the form of digital maps, aerial photographs, space
images, digital elevation models, and metadata (Almashharawi, 2021).

2.2.2. Usage Areas of GIS

GIS has the opportunity to be used in a wide variety of fields thanks to the convenience brought by
the development of technology (Oz, 2023). GIS, which is among the rapidly developing computer-
based technologies, provides faster and more accurate results acording to classical methods. Due to
this feature, it is used in a wide variety of areas depending on user requests (Figure 4).
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Figure 4. GIS usage areas (Atmaca, 2019)

3. Academic Studies on the Use of GIS in Urban Transformation Projects

In his thesis study, Yavuz (2019) examined the urban transformation practices in the Unalan
neighborhood of Usak province using the GIS method. He examined the urban transformation
practices carried out using the demolish-build method in the area and compared the current and
future situation. As a result of his study;

e 22% of the urban transformation applications carried out in Usak city center are in the
Unalan neighborhood,

e Green areas and health areas considered according to the proximity function are sufficient to
meet the needs,

e Due to the increase with urban transformation number of floors in Unalan Neighbourhood,
there is a population density in the south of Mimar Sinan Street,

e It was determined that the neighborhood population increased by 16% after urban
transformation.

Polat and Dostoglu (2007), in their study, They are scrutinized the issue of urban transformation in
their study. In this context, two as-built drawing in regions whose functions have been completed
within the borders of Bursa province were examined. As a result of the study, it was reported that
the Kiikiirtlii project met the targets of urban transformation. They reported that the Mudanya
project, another project, could not meet the urban transformation targets and did not qualify as an
urban transformation project.
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In their study, Sadioglu & Ergéniil (2020) investigated the urban transformation legislation, which
has many practitioners and a complex structure. They targeted to properly examine of urban
transformation works, which have a worsening image among the public day by day. At the end of
the study, they analyzed the data they obtained and interpreted it by adapting it to the theoretical
framework in our country.

In his study, Lasaiba (2023) scrutinized the availablity of land for settlement of field, development
priorities and limit factors. She used qualitative and quantitative methods in the study. As a result of
the study, She reported that 23592.48 decares of field was not suitable for settlement, while 6033.39
decares of field was suitable for settlement. Three levels have been determined according to
suitability for the development of the settlement. These levels;

e Priority I; 3181.34 decares
e Priority Il; 2852.05 decares
e Priority Ill; It has been determined as 8237.89 decares.

She also stated that local governments should implement a strict working system to ensure the
sustainability of the fields and to prevent problems that may occur.

In his study, Aksu (2007), scrutinized Istanbul/Uskiidar/Unalan, Esatpasa and Ornek
Neighborhoods. He examined the urban transformation projects that carried out in these
neighborhoods, which have a valuable location in the city and are an unhealthy socio-economic and
physical field. As a result of the study, He prepared the current situation of the field and field maps
using the GIS method. Additionally, He measured their satisfaction by conducting a survey of the
people living in the region.

In their study, Ozcan et al., (2020) examined Beyler, Miicellit and Kursunlu Mosque streets and
their surroundings located in the urban protected area within the borders of Eskisehir / Odunpazari.
They created a database to collect and preserve cultural heritage data for use in the examination of
these areas. As a result of the study, they explained the benefits of GIS in cultural heritage
management.

In their study, Hasdemir and Demir (1994) examined the benefits of using GIS in planning forest
roads. As a result of the study, it was reported that approximately one hundred forest road network
plans should be implemented annually. They also stated that GIS should be benefit and forest road
network plans should be prepared meticulously in order to reach the modern forestry level.

In their study, Morova et al., (2010) produced the noise map of the outdoor spaces of the Siileyman
Demirel University campus using the GIS method. In the study, measurements were made at 96
points and noise maps were created using the numerical data obtained. As a result of the study,
using these maps, they determined the areas exposed to noise on the university campus.

In his study, Kormegli (2022) reported the connection between land structure and the physical
accessibility of transportation road of Cankir1 Karatekin University Uluyazi Campus. As a result of
the study, they reported that axes with high integration values and low slope percentage overlapped.
In addition, it identified the positive and negative aspects of the transportation network.

In their study, Tasyiirek and Azginoglu (2021) aimed to use the spatial interaction method instead
of the classical relational database for address information system design. For this purpose, he
stated that all data received belongs to Kayseri Metropolitan Municipality. As a result of the study,
they reported that the spatial interaction method was more successful. They also found that
problems occurred in the classical relational method, these problems is not in the spatial interaction
method.

Engin (2015) conducted a study on determining suitable residential areas in Malatya city center
using the GIS method. Firstly, in the study, he prepared the thematic maps of Malatya province. As
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a result of the study, he present that based on the rules of geography the relationship between the
user and the natural environment which forms the main basis of geography.

In her study, Tiirk (2018) sought a solution to the problem of location selection for the building of a
shopping mall in Sivas province by using the GIS method. Within the scope of the study, make a
survey was conducted with the participation of 500 people in Primemall in Sivas province. In the
results of study; 6 areas have been determined for the location of shopping mall. According to the
survey results, it was determined that the most suitable place for the construction of a shopping mall
was located near the Dirilis Neighbourhood, in an area with a ring road and mass housing.

Kili¢ (2020) conducted a study to determine the most suitable area as a rural settlement in Erzincan
Province by using the Geographic Information System. Social, technical, economic and cultural
parameters were determined in the selection of the area. Data was collected in the context of these
parameters and a database was developed. As a result of the study, it was reported that the best rural
settlement area was Caglayan town in the central district of Erzincan.

In his study, Kuvvetli (2023) examined the construction costs, planning and arrangement of
Zonguldak Regional Directorate of Forestry Saltukova Forest Management Directorate road
network and engineering structures using the Geographic Information System. In the results of
study;

e 1018 km of the total road, 1002 km of which is planned to be newly built and 620 km of
which is existing, is covered in forest,

e The density of the 1018 km road has an area of 429,675 m? within a 4339.50 ha forest area
is 0.99%,

e 1002 km of road leveling is planned,

e It was reported that the cost of the 1002 km road line, which is planned to be leveled, is
2,223,060.00 TL.

In their study, Aygiin & Diizgiin (2021) made the architectural evaluation of Antalya Kaleigi using
the GIS method and interpreted the obtained data.

In her study, Istkli, (2019) evaluated real estate using the GIS method. As a result of the study; It
has been determined that GIS is very effective on real estate evaluation, with the GIS system, data
can be easily accessed, analysis is made possible, and reliable, accurate and fast results are
obtained.

4. Results

Studies on urban transformation and the combined use of GIS were scrutinized. The results
obtained are listed below.

« It has been seen that GIS offers practical and fast solutions to data containing large amounts
and complex relationships, unlike known methods with the help of computers.

« In the field of planning, accurate, reliable and up-to-date information about cities is needed
in order to produce applicable and effective plans. Data obtained by classical methods and
maps prepared do not meet the demands of city planners in our rapidly changing age. It has
been observed that prolonged processes and high costs are prevented with GIS.

« It has been determined that the problems experienced in classical methods (incorrect, out-of-
date, slow information flow) do not occur in GIS.

« It has been observed that analyzes that take a long time with classical methods take less time
with GIS. Thus, time will be saved.
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« It has been concluded that using GIS is the best solution for urban transformation
applications, for map creation, analysis, and accurate and accessible use of island parcel
information.

« It has been seen that GIS is actively used in many areas, not only in urban transformation.

« It has been understood that GIS is a method that can be applied in almost every field, from
the location selection of a shopping mall to the roads to be built in the forest.
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Abstract

With the development of technology and industry, the biggest problem in the world has become
waste. Almost every sector has embarked on various pursuits to combat waste. In this study, it was
targeted to investigate the usability of pumice, which is one of our local resources, and rice husk,
which is an agricultural waste, in the production of building materials. In line with this target, it is
aimed to examine the academic studies on pumice and rice husk added building materials in recent
years. The study consists of four parts. In the first chapter, the introduction, brief information about
the subject is given. In the second chapter, pumice and rice husk ash are briefly introduced. In the
third chapter, academic studies on building materials produced using pumice and rice husk ash are
examined in detail. In the fourth and last chapter, the information obtained as a result of the analysis
is presented. As a result, it was seen that pumice additive increased the porosity rate and unit
volume weight of the building material and decreased its compressive strength. It has been
determined that rice husk ash has a positive effect on the compressive strength of the material.
Additionally, it was concluded that the use of local materials and agricultural waste in the
production of building materials would be an effective solution for waste disposal. Additionally, it
was concluded that the use of local materials and agricultural waste in the production of building
materials would be an effective solution for waste disposal.

Keywords: Rice Husk Ash, Pumice, Lightweight Concrete, Building Material
1. Introduction

Human beings need buildings to meet their shelter needs. The most important element to obtain
solid and safe structures is the material (Giil, 2018). In recent years, interest in lightweight
construction materials has been increasing in the construction industry. In concrete production,
lightweight materials are preferred so that the concrete is light and the loads on the ground are
reduced. As a natural lightweight material, pumice is among the most preferred. Pumice is used in
the agricultural sector, greenhouse and garden production as a moisture balancer for the water
needed by the plant. In addition, it is preferred in the textile industry for lightening and softening
colors (Yasar and Erdogan, 2001 ).

In addition to natural resources, organic waste is also included in the production of building
materials. One of these is rice husk ash. Rice constitutes half of the nutrition of 1.6 billion people in
the world. Rice cultivation is planted in 11% of the arable areas (approximately 145 million
hectares). As a result of rice production, an excessive amount of rice husk is produced as waste
material. In regions where production is high, it covers large areas and causes environmental
pollution (Yildiz et al., 2007).
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Disposal of these organic and inorganic wastes causes serious environmental problems. With the
advancement of technology, the construction industry has opened a gateway for the transportation
of these industrial wastes (Ganjian et al., 2009).

Building and construction technologies require many natural resources. To preserve these resources,
sustainable construction has been developed that focuses on the reuse of industrial waste and
byproducts. (Tahwia et al., 2021; Abdellatief et al., 2023).

In this study, it was aimed to examine the studies on the usability of pumice and rice husk ash in the
production of construction materials. In line with this aim, the studies in the literature have been
scrutinized in detail.

2. Theoretical Framework
2.1. Pumice

Pumice, which is started to enter our country's industry in the last 20 years is defined to formed as a
result of volcanic events, as a hollow, spongy, porous, glassy volcanic rock and resistant to physical
and chemical factors. During its formation, the sudden release of gases in its structure and
solidification under rapid cooling create countless pores on both macro and micro scales.
(Tanyildiz1 and Gokalp, 2023). There are spaces between these pores that are not connected to each
other. These voids make pumice a material with low hydraulic conductivity and high sound and
heat insulation (Mining Specialization Commission, 2000).

Pumice is differ by other volcanic glassy rocks (perlite, obsidian, pumice-tin) with some unique
properties. The pumice which is seen in Figure 1, practically differs from them with its color,
porosity and lack of crystal water. (Cirkin, 2023).

Figure 1. Pumice (MTA, 2023)

Tirkiye has a very important potential in terms of pumice reserves. It is estimated that there are
approximately 3 billion m® of pumice reserves in the researched areas (Mining Specialization
Commission, 2000). These reserves are seen extensively in Central Anatolia. (Cirkin, 2023).

There are a total of 18 billion m® of pumice reserves in the world. Tiirkiye, Germany, Italy,
America, Greece, Iran and Spain are among the countries producing pumice. Figure 2 shows the
provinces where pumice reserves are located in Tiirkiye. According to the figure, half of the pumice
in our country is extracted from Bitlis province (Davraz et al., 2005).
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2.1.1. Classification of Pumice
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Figure 2. Pumice Reservoirs in Tiirkiye's Provinces (Davraz et al., 2005).

Volcanic rocks were divided into classes according to their colors and textures until the 1900s.

Nowadays, with the development of technology, microscopes have come into play. Thus, the
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Figure 3. Classification of pumice

classification is analyzed in detail structural and textural (Erdogan, 2007). Pumice is classified
under 6 headings as seen in Figure 3.

Although the classification is made as shown in the figure, pumice is classified according to the

SiO> ratio in its content. Accordingly, pumice is divided into two: acidic pumice and basaltic
pumice.
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« Acidic Pumice

The acidic pumice shown in Figure 4 has a high silica content. The high silica content causes to
increase of abrasiveness feature of pumice and its color to be almost white and greyish. Thanks to
all these features and low density, acidic pumice is among the most preferred materials in the
construction and building industry (Erdogan, 2007). The unit volume weight of acidic pumice is
0.5-1 g/cm?® (Kocaman, 2009).

< Ry

Figure 4. Acidic pumice (Kiziltas, 2021)

®,

«+ Basaltic Pumice

Basaltic pumice has a high density due to the high content of Al, Fe, Ca and Mg elements in its
structure. The basaltic pumice shown in Figure 5 has varying shades between brown and black. Due
to their structural differences, basaltic pumices are used as floor mat in construction areas that
require high strength (Erdogan, 2007). The unit volume weight of basaltic pumice is 1-2 g/cm®. The
porosity of basaltic pumice is less and its density is higher than acidic pumice (Kocaman, 2009).

Figure 5. Basaltic Pumice (Kiziltas, 2021)

2.1.2. Physical Properties of Pumice

Industrially, the most obvious physical properties desired in a material are specific gravity, water
absorption property and dry unit volume weight. In addition, properties such as porosity, freeze-
thaw resistance, capillary water absorption rate, fire resistance, heat conduction coefficient,
acoustics and sound absorption are among the physical properties sought in materials. The physical
properties of pumice are presented in Table 1. (Davraz et al., 2005).
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Tablo 1: Physical Properties of Pumice

Clor Off-white to light grey
Crystal shape Amorf
Crystal water
Hardness (Mohs) 5,5-6
Dry unit weight (g/cm?®) 0,32-0,97
Specific gravity (g/cm?) 1,9-2,65
Porosity (%) 45-70
Shrinkagemm/m) 2
Coefficient of thermal conductivity (kcal/mhoC) 0,12-0,20
Acoustic insulation (dB) 40-55
Water absorption (By weight %) 30-70
Vapor Diffusion Coefficient (p) 5-10

2.1.3. Chemical Properties of Pumice

The most important ingredient in determining the chemical properties of pumice is SiO2. The
chemical properties and components of pumice are given in Table 2. According to the table,
chemically pumice contains up to 75% silica. In addition, it consists of Al>Os, Fe203, CaO, Na,O
and trace amounts of TiO2 and SOs (Ulusoy et al., 2004).

Tablo 2: Chemical Properties and Components of Pumice

Chemical Property

pH 7-7,3
Radioactivity None
Amount of Substance Soluble in Water (Wt%) <0,15
Amount of Substance Soluble in Water (Wt%) <29
Volatile Matter (Wt%) None
Flammability Degree (°C) 45-70

Melting Degree (°C) >70

Chemical Components (%)

SiO2 52-75
Al2O3 11-17
Fe203 0,5-5

CaO 1-8
MgO 0,5-3

Na2,0+K>0 3-9

TiO2 <1

SO3 <1

Ignition Loss 1-3

2.1.4. Usage Area of Pumice

Pumice has a wide range of uses around the world. It is used as raw material or additive material in
industry (PAUM, 2015). Pumice has various applications both in modern industry and in the
historical past, such as construction, textiles, agriculture, chemicals and cosmetics (Varol, 2016;
Tanyildiz1, 2022). Figure 6 shows the worldwide usage area and rate of pumice. According to the
figure, pumice is used in 5 different sectors: construction, agriculture, textile, chemistry and other
sectors. Additionally, it is seen that pumice is mostly used in the construction-building sector.
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Figure 6. Usage Area and Rates of Pumice

2.2. Rice Husk Ash

1% of the Earth's surface is covered with rice. It is considered one of the most consumed foods in
the World (Alganad, 2020). Rice husk is obtained from the outer covering of rice and the inclusion
of two connecting parts. It is removed from the rice piece as it is not edible (Talling ve Brandsteter,
1989).

In the 2021/2022 season, approximately 735.4 million tons of rice were produced in the world. In
paddy production, China is first with 212 million tons, and India is second with 184 million tons.

Figure 7 shows the map of the provinces where rice production is carried out in Tiirkiye. According
to the map, Edirne is first in rice production. Samsun and Balikesir are among the provinces that
produce high amounts of rice.

Kirklareli %1,8

. Sinop %3,3
Edirne %43,2 ‘
: Tekirdag %3.8 Samsun %13,7
IJ Cankin %1,7
- el
anakkale %3,3
" Bursa 21,8 orum %58

Balikesir %11,9

Figure 7. Provinces producing rice in Tiirkiye (Yazici, 2020)

Rice husks are the hard protective coverings of rice grains that are separated from the grains during
the milling process. After rice is milled, a large amount of organic waste is obtained (Wang et al.,
2020). In the rice milling process, approximately 78% of the weight of rice is rice, broken rice and
bran. The remaining 22% is taken as shell. That is, for every 1000 kg of rice milled, approximately
220 kg (22%) of husks are produced (Nagrela et alSa., 2012). This husk contains approximately
30%-50% organic carbon. The bulk density of rice husk is low and is between 90-150 kg/m3. Table
3 presents the chemical and physico-chemical properties of rice husk.
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Tablo 3: Chemical and physico-chemical properties of rice husk (Yildiz et al., 2007)

Chemical Properties of Rice Husk

%

SiO» 96,34

K20 2,31

MgO 0,45

FeoOs3 0,20

Al;O3 0,41

CaO 0,41

Physico-chemical properties

Unit Volume Weight (g/ml) 0,73

Solid Density (g/ml) 15

Moisture Content (%) 6,62
Ash Content (%) 45,97
Grain Size (Mesh) 200-16
Surface Area (m?/g) 2725

Surface Activity (meg/gm) 0,1

Surface Basicity (meg/gm) 0,45

Rice husk contains approximately 75% organic volatile matter. 25% of the husk weight turns into
rice husk ash during the firing process (Alganad, 2020). Rice husk ash contains approximately 85%
- 90% amorphous silica (Nagrela et al., 2012). Due to its high silica content, amorphous rice husk
ash is highly pozzolanic (Demirbag, 2021). This type of ashs have been successfully used to
produce high strength and high performance concretes, good workability (Mahmud, 2004; Zhang
and Malhotra, 1996).

Properties of RHA;
e Firing time
e Composition of rice husk
e Varies depending on combustion temperature (Singh, 2018).

Rice husk ash has a wide range of uses, from the construction sector to the energy sector, due to its
high silica content and thermal insulation properties. The main usage areas of ash;

e Construction Sector
e Use for Energy Purposes
e In the production of refractory materials-ceramic-glass
e In chemical production
e As adsorbent
e Textile Dyes production (Sirin, 2014).
3. Academic Perspective on Pumice and Rice Husk Ash Added Building Materials

Miinir et al., (2021) conducted a study involving the fabrication of fired clay bricks to investigate
the synergistic and individual effects of glass mud (GS), marble mud (MS) and rice husk (RH) on
the physical, mechanical, durability and thermal properties of brick samples. The investigation
revealed that the incorporation of these waste materials (GS, MS and RH) reduced the shrinkage,
unit volume weight and thermal conductivity of brick samples. Notably, all brick samples
containing different waste materials indicated flowering well below 10%, and remained free from
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any observable cracking even after subjecting them to 50 freeze-thaw cycles. The study findings
further indicated that the mass loss of brick samples containing 25% GS was lower than the limit
determined by ASTM C67 and were classified as freeze-thaw resistant brick samples. The authors
employed scanning electron microscope imagery to supplement their observations, demonstrating a
congruence between the microstructural characteristics, porosity, and water absorption tendencies
observed in the study. Consequently, the collective evidence led the researchers determined that all
waste material combinations considered for the brick samples they produced within the scope of the
study can be used in masonry construction. This utilization not only mitigates waste deposition in
landfills but also engenders the production of environmentally sustainable bricks.

Khan et al., (2023) sought to advance the development of a novel marble-based binder material by
blending rice husk ash and fly ash, with a focus on evaluating its strength characteristics. The
synthesis of this marble-based cement involved the burning waste marble dust and clay. In order to
find the appropriate value of marble cement, they produced mortar samples by blending them
separately with different amounts of fly ash (20, 30 and 40% marble cement by mass) and rice husk
ash (20, 30 and 40% marble cement by mass). The produced mortar samples were subjected to
various load tests, including compressive and flexural strength, as well as various morphology and
microstructural tests, including X-Ray diffraction, thermo-gravimetric and scanning electron
microscopy analyses. The findings of the investigation revealed that blended marble cement mortars
exhibited improved strength, but were lower than Portland cement mortar. Notably, it was observed
that marble cement blended with 30% rice husk ash was marginally higher than ordinary Portland
cement mortar. The authors underscored the significance of utilizing marble waste, rice husk ash,
and fly ash as integral components in the formulation of construction materials, positing that such
practices would not only contribute to sustainable development but also mitigate environmental
concerns associated with the disposal of these waste materials.

Chauhan and Sharma (2023) began a research initiative with the objective of substituting
traditional clay bricks in construction with Non-Autoclaved Aerated Concrete (NAAC) blocks.
Employing an experimental methodology, they adopted an experimental approach on the use of rice
husk ash and marble dust as partial replacements for cement in the production of NAAC. Properties
of the produced samples such as water absorption, density, compressive strength and splitting
tensile strength were examined. The percentage of aluminum powder used to design NAAC blocks
with dimensions of 7.06 cm x 7.06 cm x 7.06 cm was prescribed as 0.02 times the total dry weight
of the material, with 2/3 of the mold volume being filled. The study's outcomes indicated that the
optimum compressive strength value of NAAC could be achieved by the combined replacement of
cement with 5% RHA and 5% marble dust (i.e. 5.22 N/mm?). Furthermore, the research revealed
that NAAC blocks can outperform grade C clay bricks due to less water absorption and lower
density. The compressive strength attained for the NAAC samples fell within the established range
for class C bricks (5 N/mm? to 7.5 N/mm?). Additionally, they stated that the use of NAAC block
can reduce the overall construction cost due to its lower density, reduce the overall dead load on the
structure, and this will lead to less material requirement.

Varadharajan et al., (2020) used rice husk ash (RHA) in proportions ranging from 0% to 20%
instead of cement in the experimental study. Concrete formulations were generated by incorporating
marble waste powder (MWP) in quantities ranging from 0% to 30%, serving as a replacement for
fine aggregate. Additionally, hooked steel fibers were introduced at the rate of 1.5% of the cement
weight to increase the mechanical and permeability properties of the concrete. The study's
conclusions are summarized as follows:

e The optimum combination is obtained with 15% Rice Husk Ash, 30% Marble Waste
Powder and 1.5% hooked steel fibers,

e The optimal combination exhibited notable increases of 44.4%, 60%, and 46.13% in
compressive, tensile, and bending strength, respectively,

i Ll
:2‘ ISBN: 978-605-71214-9-3 67 www.hilmescongress.com :!‘
4 4>



http://www.bilmescongress.com/

VIII. Uluslararas: Bilimsel ve Mesleki Calismalar Kongresi (BILMES 2023), 22-24 Aralik 2023, TURKIYE
VIII. International Scientific and Vocational Studies Congress (BILMES 2023), 22-24 December 2023, TURKEY

e Porosity and water absorption decrease with the addition of Rice Husk Ash, Marble Waste
Powder and steel fibers,

e There is a reasonable cost increase with the inclusion of RHA, MWP and steel fibers,

e Beyond the advantageous environmental implications, there is an excellent improvement in
mechanical and permeability properties,

e An environmental impact assessment underscored the noteworthy contribution and positive
effect of RHA and MWP utilization in minimizing environmental pollution, thereby
fostering a sustainable and cleaner environment.

Sabat and Nanda (2011) presented the results of a laboratory study conducted to investigate the
effect of marble dusts on the strength and durability of a large soil stabilized with optimum
proportion of Rice Husk ash (RHA). Incrementally, up to 30% marble dust was introduced in 5%
intervals relative to the dry weight of the soil in conjunction with RHA stabilization. The outcomes
of the study are summarized as follows:

e According to Unlimited Compressive Strength (UCS) tests, the optimum RHA
percentage is 10%,

e UCS and Wetted CBR of RHA stabilized expansive soil, Marble powder addition
increased by up to 20%,

e Further addition of marble powder has a negative effect on these properties,

e Regardless of the percentage of adding Marble powder to RHA stabilized expansive soil,
it reduces the Maximum Dry Density (MDD) and Swelling pressure and increases the
Optimum Moisture Content (OMC) of the expansive soil,

e The addition of marble powder makes the large soil stabilized with RHA durable,

e The study identified an optimum Soil: Rice Husk Ash: Marble Powder ratio of 70:10:20
as yielding the most effective stabilization results.

Idrees and Jamil (2018) examined the mechanical behavior of the concrete produced by using 10%
and 15% waste rice husk ash (RHA) and 10% and 20% MP as partial cement and sand replacement
materials, respectively. Rice husk ash was produced by burning rice husks at 750°C for 6 hours.
The 7, 28 and 56-day compressive, split cylinder tensile and bending strengths of the concrete
samples they produced were compared with normal concrete. As a result; screened (but not ground)
RHA caused a slight reduce in the strength of concrete, while MP was found to increase the
strength. It has been stated that the combination of MP and RHA increases strength. Additionally, it
has been demonstrated that by using RHA and MP in concrete, these waste materials can be
effectively disposed of by converting them into useful products, and environmentally friendly,
economical and sustainable concretes can be produced by solving the problems of natural resource
depletion.

In the experimental study, Igbal et al. (2023), aimed to produce self-compacting concrete by
substituting marble dust (MP) for some of the cement and RHA for some of the sand. In the study,
0, 10, 20 and 30% MP were used instead of cement, and 20% RHA by weight was used instead of
sand. Five types of mixtures were prepared, including a control mixture containing no additives.
The assessment encompassed both fresh properties (namely workability, density, and air content)
and mechanical characteristics (comprising compressive, splitting tensile, and bending strength) of
the resultant concrete. The study yielded the following observations:

e As Marble Pewder and Rice Husk Ash content increases, workability and concrete density
increase,
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e Compressive, splitting tensile and flexural strength were significantly improved in a mixture
ratio containing 20% MP and 20% Rice Husk Ash instead of cement and sand, respectively.

e No additional improvement in hardened concrete properties was detected when sand
replaced by Rice Husk Ash was 20% and cement replacement increased up to 30% of
Marble Powder,

e It has been reported that by replacing some of the concrete with industrial waste,
environmentally friendly concrete can be obtained and can significantly reduce ecological
pollution with its improved mechanical properties.

Akyiincii (2019) undertook the production of concrete blocks using pumice obtained from the Talas
region of Kayseri province as lightweight aggregate and compared them with concrete with normal
aggregate. The produced concrete blocks were exposed to fire in an area of 1m3. The experimental
outcomes revealed that the surface temperatures of lightweight concrete blocks were 50% less than
normal concrete. Furthermore, it was determined that there was a 6% reduce in the compressive
strength of the normal and lightweight concrete blocks exposed to fire, and a 18% decrease in the
normal concrete blocks.

Yanik (2007) undertook the formulation of concrete by incorporating fly ash, pumice and chemical
additives. The strength, unit volume weight, heat and sound insulation properties of the concrete it
produced were investigated. As a result, it was seen that the composition consisting of 43% river
sand, 57% basic pumice, 200 kg ash, 350 kg cement, 143 kg water and 1.8% hyperplasticizer by
cement weight gave optimum results. This special combination demonstrated reduced weight,
superior heat and sound insulation and high strength values.

4. Results

Studies on the usability of pumice and rice husk ash in building materials were examined. The
results obtained are listed below.

In the use of RHA;
» When used as a cement replacement material, it increases workability.
It is very effective in the production of environmentally friendly concrete,
It improves the thermal properties of building materials,
It improves the sound and fire insulation properties of brick building material.
It increases the compressive strength of almost all building materials.

YV V. V V V

Contributes to the production of sustainable building materials as well as waste disposal.
> It has been determined that it reduces the water absorption rate

In the use of pumice;
> It reduces the unit volume weight of concrete,
» The sound insulation properties of pumice added concrete are superior to normal concrete.
> Benefits to the economy through the use of local resources
» It has been observed that pumice added building materials have high fire resistance.

The use of agricultural wastes and natural resources in the production of building materials is very
effective for both waste disposal and sustainable building material production. It is thought that
with the use of both materials, there will be no shortage of raw materials in the production of light
building materials.
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Abstract

Gamification is used for many purposes in the field of human resources (HR), such as conducting
recruitment activities called game-based assessment and making learning processes more fun and
attractive for employees. The purpose of this study is to investigate the contribution that the use of
artificial intelligence (Al) technology can make in the context of increasing the efficiency of the
recruitment process in businesses and eliminating human errors and to evaluate Pymetrics Al as an
Al recruitment tool. In this study, which aims to understand the benefits and difficulties that
businesses that use and want to use Al in the recruitment process may encounter, literature review
and statements and reports of businesses that are Al service providers and clients were used. Within
the scope of the study, it is analyzed how Al transforms the methods of recruitment and talent
attraction of businesses, Pymetrics Al, a widely used recruitment platform, is examined in detail,
and concrete examples and a general evaluation of the experiences of companies using the
Pymetrics Al tool and its positive impact on talent management are presented.

Keywords: Gamification, Game-Based Assessment, Artificial Intelligence Recruiting Tool,
Pymetrics Al, Businesses

1. Introduction

Until recently, and still in many businesses, personality assessments and competency classifications
through multiple choice analysis forms were traditionally used in recruitment processes. However,
organizations and experts who realized the limitations and inadequacies of these tools began to look
for more effective ways for recruitment (Cingin & Aras Bayir, 2023). Recently, businesses are
moving to modern technology and a postmodern, more complex enterprise resource planning
software (Stanescu et al., 2020); as technological innovations in e-recruitment systems increase, HR
experts are enabled to find the most suitable talents (Veglianti et al., 2023).

In this context, it is seen that Al-based HR applications related to the recruitment and selection
process have become not only an auxiliary element but also a vital resource for the HR department.
For businesses and managers, these applications for finding the right talent have a strong impact on
the results due to ease of use and saving time and effort (Sen et al., 2023); it appears to support HR
professionals to evaluate candidates effectively and efficiently (Gupta & Mishra, 2023).

Many businesses outside the sectors containing information technology (IT) and information
technology enabled services (ITeS) are just getting acquainted with Al applications, so they cannot
yet use Al comprehensively in all recruitment processes (Sen et al., 2023). As a matter of fact, the
study of Gupta & Mishra (2023) shows that although many companies have started to use Al tools
for recruitment, they have not yet discovered the algorithms that can be used to complete the entire
recruitment and selection process.

Another topic in the emerging literature on Al-supported recruitment practices is gamification.
Gamification was introduced as a business model in the early 2010s by using game fiction for
business purposes. As of 2015, psychometric measurements have been developed and started to be
used in the talent management field of business life (Cingin & Aras Bayir, 2023). It can be argued
that the use of game thinking and gamification in organizational life represents a postmodern
perspective on the HR function, weakening traditional, taken-for-granted assumptions. Gamification
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is used in the field of HR for purposes such as carrying out recruitment activities and making
learning processes more fun and attractive for employees (Stanescu et al., 2020).

2. Game-Based Recruitment Applications and the Use of Artificial Intelligence

Since the mid-1990s, there has been an increase in the adoption of data-driven machine learning
systems in the recruitment process. Using machine learning to evaluate job applications has the
potential to eliminate human biases in the hiring process and lead to more equitable outcomes. As
startups that apply machine learning to the recruitment process emerge, legal, conceptual and
practical aspects of the subject have begun to be investigated by scholars (Wilson et al., 2021).

Traditional recruitment and evaluation techniques include the use of multiple choice analysis forms
and individual or group interviews; candidates' skills, experience, motivation, cultural fit, group
decision-making, etc. qualifications are evaluated. In this context, there are exercises in which the
teamwork and decision-making skills of several candidates are evaluated in solving a problem or
carrying out a task (Terrés Molina, 2023).

However, the effectiveness of traditional recruitment and evaluation techniques is controversial.
Despite dozens of questions in multiple choice analysis forms, there are some competencies that
cannot be measured. Research is being conducted to show that such competencies can be measured
more effectively in psychometric game environments. On the other hand, some researchers decided
to develop "psychometric games” in order to deeply understand the competencies and
characteristics of the candidates (Cingin & Aras Bayir, 2023). In this context, behavior-based
assessments are largely replacing self-report instruments. A growing body of research points to the
use of behavior as a better assessment tool rather than self-report. This is because behavior can be
measured objectively, and this direct measurement can be used to eliminate some of the conscious
and unconscious biases inherent in human self-report measures. Data-driven approaches, which are
more suitable for modeling complex real-life problems, are seen as more successful in dealing with
complex data sets, capturing non-linear relationships, and predicting future outcomes (O'Melveny,
2021).

Although gamification applications have become widespread, it is stated in the literature that there
are few theoretical and applied studies from a HR perspective on the use and potential of
gamification in selection and placement in organizations, and that there is no study that will
determine the effectiveness of the application process and selection process (Mutlu & Tefil, 2021).
However, academics, activists and regulators are increasingly encouraging businesses to develop
and implement fair and impartial socio-technical systems. It could be argued that it would be wrong
to assume that machine learning systems in recruitment will automatically be ‘“objective,”
“unbiased”. There are even concerns about the potential for machine learning systems to embed,
entrench, and compound social biases. These growing concerns about bias in automated systems
have led to calls for businesses to establish more fair and transparent systems. The complexity of
automated systems requires developers to engage deeply with the social and legal aspects of
“fairness” in a particular context; it requires developing software that embodies these values and
having the algorithms undergo independent auditing for their technical accuracy and social
accountability. It is emphasized that to date there are very few companies that have undertaken
these three steps in a transparent manner (Wilson et al., 2021).

Regarding the use of gamification in recruitment, Reveal the Game used by L'Oreal, Multipoly used
by PwC Hungary, My Marriot Hotel used by Marriot International, JeuFacteur Academy used by
Formapost, Wasabi Waiter used by Knack, Code Jam used by Google and The Shell Explorer Game
used by Shell can be given as an example (Mutlu & Tefil, 2021). In this study, Pymetrics Al,
released by the Pymetrics company, will be examined.

3. Pymetrics Al Recruiting Tool Review

The company Pymetrics was founded in 2013 by Frida Polli and Julie Yoo from HBS and MIT.
Polli and Yoo, who were disappointed by the subjective, inefficient and biased nature of the
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recruitment process, started from the question of why there is no equivalent application to find a job
in an era where Netflix, Spotify and Amazon platforms offer personalized recommendations (Shah,
2019). Pymetrics is a startup that offers client businesses “a candidate screening service”, or “pre-
employment assessment”, based on data and applied machine learning. Unlike services like
Monster.com or Indeed, Pymetrics is not a marketplace where businesses post jobs or job seekers
post resumes (Wilson et al., 2021).

Pymetrics Al, on the other hand, is “a game-based recruitment tool” that helps evaluate candidates'
social, cognitive and behavioral characteristics such as attention, planning, flexibility and memory
(O'Melveny, 2021). Pymetrics Al aims to help businesses screen job candidates more systematically
based on the skills required for the job, rather than traditional resumes, letters of intent, and self-
reported surveys (Shah, 2019).

Pymetrics Al, “a talent assessment technology platform”, uses neuroscience games and Al; It
measures the building blocks of cognitive and emotional functioning (BCG, 2019). The
development of Pymetrics Al drew directly from cognitive and neuroscience literature. Pymetrics
Al utilizes job hunting, job descriptions, and deployed job analysis survey (JAQ) methodology
(Agcas, 2019).

Pymetrics company follows the basic principles described below to conduct its work. In realizing
these principles, big data and predictive analytics, that is, Al, come into play (Terrés Molina, 2023):

Neuroscientific and cognitive foundations: Pymetrics Al is developed with neuroscience and
cognitive research. Neuroscientific and cognitive foundations involve using knowledge from
neuroscience and cognitive psychology to determine the skills and characteristics of individuals.
This principle is based on the idea that human behavior and cognitive abilities can be objectively
assessed by observing patterns and responses to specific tasks.

Scientific validation: Studies and tests are conducted to show that Pymetrics Al assessments are
reliable, valid and predictive of business performance; the methods and tools used are supported by
scientific verification.

Use of big data and predictive analytics: Pymetrics Al involves the use of big data and predictive
analytics. By collecting and analyzing large amounts of data from candidates, predictive analytics
techniques are used to identify models and trends that help predict workplace success and
adaptability.

Eliminating bias: Focused on eliminating bias and promoting diversity in talent selection.
Algorithms and techniques designed to minimize the impact of unconscious bias are used in the
evaluation process. The aim here is to ensure equal opportunity and promote diversity in talent
selection. Since the ultimate principle of Pymetrics Al is the elimination of bias, the data-driven
approach allows for more informed and objective decisions in talent selection. This information
created by Pymetrics Al helps businesses make more informed and objective hiring decisions by
reducing the impact of subjective biases in the selection process. This promotes greater fairness and
diversity in recruitment by evaluating candidates based on their proven skills and abilities rather
than factors such as previous experience or irrelevant personal characteristics.

Stating that the aim of every institution is to find the right employee and similarly, the aim of every
person is to find the right job, Polli, the founder of Pymetrics, emphasized that with the use of Al,
businesses can create a wider candidate pool and aim to determine which candidates can be more
successful in a job. Polli stated that a resume only provides information about the hard-skills that
the candidate needs to know for the job, while research indicates that soft-skills such as correct
habits, communication skills and social grace contribute to job success (Murad, 2021) .

The main purpose of Pymetrics Al is to transform the way businesses attract and select talent.
Accordingly, some of the goals of this tool include helping businesses identify the most suitable
candidates, increasing the efficiency of the selection process, providing a more objective result and
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making an unbiased evaluation. Pymetrics Al uses algorithms and scientific principles to measure
and analyze candidate data, providing businesses with valuable information to make informed
hiring decisions (Terrés Molina, 2023).

Leveraging neuroscience research and machine learning, Pymetrics Al matches the right qualified
job candidates with the right businesses and careers through a gamified process that provides data
on candidates' behavioral characteristics (Shah, 2019). Pymetrics Al uses gamified psychological
measurement and applied machine learning to assess cognitive and behavioral traits that
differentiate high-performing tasks of a role to make predictions about candidates (Wilson et al.,
2021). In other words, neuroscience assessment and improvements based on data science analytics
and algorithms are offered so that businesses can recruit smarter and find career paths that benefit
from the strengths of candidates (O'Melveny, 2021).

Using advanced algorithms powered by Al, the Pymetrics Al platform extracts patterns and
correlations between game results and desired characteristics in specific roles, allowing the
strengths and weaknesses of candidates to be determined according to job requirements. These
algorithms are trained with data from previous candidates and successful employees. As more
information is gathered about employees' job performance and results over time, they continue to
learn and develop. Thus, the accuracy of algorithms in predicting success in certain roles is
increased (Terrés Molina, 2023).

3.1. Content of Pymetrics Al Games

Pymetrics Al uses a new type of game-based assessment to measure candidates’ cognitive,
emotional and social skills in a more objective and data-driven way. As an innovative alternative to
traditional assessment methods, this assessment is specifically designed to provide a more
comprehensive picture of candidates' abilities, beyond technical skills and work experience. Each of
the online games designed evaluates a specific skill or competency; it is supported by research in
neuroscience and psychology, allowing the detection of various characteristics related to job
performance (Terrés Molina, 2023). Pymetrics Al tries to avoid disparate influences by identifying
candidates with the highest potential, advancing them to the interview stage, and complying with
the four-fifths rule for protected demographic groups (Wilson et al., 2021).

Pymetrics Al games use people's behavior to evaluate their cognitive, social, and personality traits
(O'Melveny, 2021). Available in web browsers or mobile apps, Pymetrics Al games are translated
into more than 20 languages and include built-in accommodations for players with color blindness
and/or dyslexia. As of 2021, Pymetrics Al has created a database containing the games of more than
2 million users worldwide and from various industries (Wilson et al., 2021).

Pymetrics Al includes the same set of 12 neuroscience games for all organizations and roles in
measuring 90 cognitive, social and emotional traits of candidates. While many traits are said to be
acquired on the job, Pymetrics Al focuses on measuring intrinsic traits that do not change over time.
Cognitive features include memory, planning, sequencing, attention; risk profile, reward sensitivity,
emotional sensitivity and trust can be given as examples of emotional characteristics (Shah, 2019;
O'Melveny, 2021).
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Required Games

Money Exchange 1 Keypresses Balloons Money Exchange 2

Digits Easy or Hard Stop 1 Cards

Arrows Lengths Towers Faces

Figure 1: Pymetrics Al games (Butwin & Connerty, 2020)

The competencies targeted to be measured in Pymetrics Al games are mapped as follows (Cingin &
Aras Bayir, 2023):

e Balloons Game: taking risks, trusting your instincts, pattern discovery and following,
decision making and implementation

Arrows Game: learning, attention, adaptation

Stop 1 Game: attention

Towers Game: planning

Money Exchange Game 1: trust and risk taking

Money Exchange Game 2: sharing and selflessness

Lengths Game: learning, focusing on details, motivation

The Cards Game: risk taking, pattern following, and learning

Easy or Hard Game: effort and persistence, strategic decision making and motivation
Keypresses Game: understanding and following instructions, motor strength and
assertiveness

Digits Game: memory

e The Faces Game: emotional intelligence and empathy

Figure 1 shows the visuals of Pymetrics Al games. Each game is approximately 1-3 minutes; it
takes the candidate 25-30 minutes in total to complete the games. These games, which can be
accessed from any computer or mobile phone, take place in multiple sessions, and game data is
recorded only after each game is completed. Since games require a lot of attention, it is
recommended to play them in a quiet place to minimize distractions. Unlike other online
assessments, there are no winning or losing games, no right or wrong answers. How the games are
played is important, and behavior-based data is collected and analyzed (O'Melveny, 2021).

Pymetrics Al games go beyond traditional questionnaires; candidates' creativity, problem-solving
skills, etc. It aims to evaluate critical competencies within game dynamics. It can be used to prepare
a quick short list by eliminating candidates before a face-to-face interview, or to question the
competencies of some candidates after a face-to-face interview, in terms of competency suitability
and analysis of matches according to positions. As a result, it produces three different results for
each candidate: "highly recommended, recommended and not recommended" (Cingin &Aras Bayrr,
2023).
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3.2. Pymetrics Al Features

Pymetrics Al, an online recruiting platform, works with more than 80 corporate clients including
Linkedin, Accenture, MasterCard and Unilever, while enlisting the current top-performing
employees in the business to complete the platform's suite of evaluations.

Pymetrics Al helps candidates make the right hires by looking beyond their experience and skills on
their resumes. At the same time, this platform can be used for internal career development; by
collecting key emotional and cognitive characteristics for different roles, candidates are matched
with the most suitable jobs when they apply to work at another business using Pymetrics Al
(Butwin and Connerty, 2020). Pymetrics Al's revolutionary Al behavioral social skills assessments
measure candidates' behavior from cognitive and emotional characteristics within an engaging
candidate experience and help create diverse teams of top-performing candidates (Cingin & Aras
Bayir, 2023).

Pymetrics Al results are not used as a “filter” to exclude candidates from consideration, but rather
as an inclusion tool. Thus, candidates with various backgrounds, education and work experiences
who share the behavioral and cognitive characteristics of successful employees can be identified
(BCG, 2019).

According to Gallup research, only 12% of employees say they had a memorable and satisfied
experience when it came to recruitment and company promotion. Long and boring forms created by
ignoring user experience, transferring many questions to digital with the idea that all information is
required, forgotten and repeated processes in hybrid interviews designed both "offline” and "online™

negatively affect the experience of candidates in the recruitment process (Cingin &Aras Bayir,
2023).

Pymetrics Al in summary (O'Melveny, 2021; Cingin and Aras Bayir, 2023):

provides objective data to consider along with the CV, notes and interviewer feedback;

measures the qualifications of candidates against the qualifications of successful employees;

identify quality candidates efficiently and promote fair recruitment;

reduces multiple forms of bias by overriding some of the implicit biases that naturally creep

into the hiring process through an audited Al platform;

e produces an unbiased assessment of candidates' cognitive, social and emotional
characteristics;

e levels the playing field by minimizing the impact of gender, race and ethnicity in hiring
decisions;

e improves overall talent performance through mobility, reskilling, learning and development
strategies;

e It paves the way for reducing the personnel turnover rate.

The key domains of Pymetrics Al are explained as follows (Agcas, 2019):

Qualification: by facilitating the selection process, it reduces recruitment time, recruitment cost and
total time spent.

Diversity: evaluating candidates with an objective, data-driven approach; gender, ethnicity etc. It
uses audited algorithms to increase diversity.

Efficiency: provides greater predictability and matching power, validated by metrics such as return
on offer, retention and performance.

Candidate experience: adopting a candidate-first approach ensures a positive candidate experience
through metrics such as completion rates, satisfaction scores and survey feedback data.

According to Terrés Molina (2023), the advantage of using game-based assessments is that it
provides candidates with a more interesting and enjoyable experience; this can help reduce the
anxiety and stress associated with traditional testing. Another advantage is that games provide
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objective and measurable data on candidates' skills and competencies, allowing for more fair and
accurate evaluation.

3.3. Pymetrics Al Model and Working System

The stages of Pymetrics company's candidate screening service through Al are explained below
(Agcas, 2019; Shah, 2019; Butwin & Connerty, 2020; Wilson et al., 2021):

Phase 1: The client business contracts Pymetrics to develop and implement a predictive model for
candidate screening.

Phase 2: A business analyst from Pymetrics researches the client business to understand the target
role (job description, seniority level, etc.) and the metrics used to evaluate job performance in that
role.

Phase 3: Employees of the client business are invited to play Pymetrics Al neuroscience-based
games. Assigned employees complete games in the Pymetrics Al game suite in the context of
targeted roles. These employees' current job performance and gaming data are used as training input
to build a predictive model.

Phase 4: Pymetrics' data scientist uses a custom Pymetrics tool to develop a predictive model for
the client business. Pymetrics Al analyzes trait data from employee games to create a model of
success. Pymetrics Al creates business-specific algorithms by running mini games on at least 50 of
the business's top performers. This model is then used to compare candidates with similar
characteristics. These models are evaluated for predictive performance and compliance with the
four-fifths rule for demographic groups using a separate test set that includes demographic
information. The prediction model that performs best in meeting the fairness criteria is selected and
used. Longitudinal analysis of the predictive model included backtesting to re-evaluate whether
fairness criteria for the candidate pool were met and examination of the job performance of hired
candidates.

Stage 5: Candidates applying for the open job position are asked to complete Pymetrics Al games
during the application process. Pymetrics Al uses a set of cutting-edge machine learning algorithms
to detect differences and overlap between candidates in the candidate pool once the top performers
are qualified and the results are inspected for bias. A matching algorithm is used to select
candidates who are best suited to the role or have similar skills to the best-performing employees in
the business. Based on the data, the model predicts which candidates have qualities similar to high-
performing employees. Information about candidates with high scores is sent to the client business.
Client business can apply additional filters on this data if they wish. This model is used by
businesses mostly for recruiting purposes in standard entry and mid-level corporate positions.
Pymetrics Al uses Al to match candidates' characteristics with their success patterns, creating a
match recommendation and an individual "Recruiter Report".

After the games, candidates can view and download their personalized “Feature Report”. The
feature report is not specific to the business, role or model in which they are evaluated (Agcas,
2019). When the games are over, candidates are given the opportunity to view ‘“attention span,
process consistency, flexibility, creativity, decision making, giving, learning from mistakes, etc.” A
report containing evaluations of 90 different features is presented (Shah, 2019).

3.4. Using Pymetrics Al in Discrimination Auditing

Discrimination resulting from human prejudices in recruitment is a long-standing and widespread
problem faced by businesses and candidates (Wilson et al., 2021). Recruiters typically spend an
average of six seconds reviewing a resume; many candidates are arbitrarily eliminated at this stage
(Shah, 2019).

The US Civil Rights Act of 1964 mentions two types of discrimination that can affect hiring
processes. The first is disparate treatment, where people are directly discriminated against based on
legally protected characteristics such as race and gender. In the context of machine learning,
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avoiding disparate treatment can often be operationalized as preventing protected attributes from
being used as input for models. The second type of discrimination, called disparate impact, refers to
situations where a neutral process still produces significantly different outcomes for people
associated with legally protected characteristics. There are many debiasing techniques that aim to
ensure that models do not produce disparate effects. However, researchers have found that not all of
these justice goals are mathematically compatible (Wilson et al., 2021).

The new human science is about using advances in the ability to understand and measure behavior
and thought processes to match people with opportunities that suit them. The aim here is not only to
increase the effectiveness and productivity of organizations, but also to eliminate prejudice and
discrimination patterns in the allocation of job opportunities (Polli et al.,2021).

Background checks put women and minorities at a 50-60% disadvantage (Shah, 2019). It appears
that algorithm audits are carried out to address concerns about bias. Internal audit is carried out by
in-house employees; external audit can be carried out by experts who are not employees of the
organization. Collaborative auditing, on the other hand, involves cooperation between internal and
external actors (Wilson et al., 2021).

Blind auditions for candidates are carried out in Pymetrics Al games, which aim to create a more
ethical, unbiased algorithm supported by Al (Shah, 2019). Searching for bias the data science team
tests each of the algorithms to determine whether certain gender and ethnic groups are
disproportionately matched by an algorithm. Pymetrics Al also goes a step further, eliminating any
sources of bias by checking through Audit Al, an open-source algorithm auditing tool, to ensure
true blind auditions before deploying the application (Agcas, 2019). Thus, candidates act
anonymously on this platform and the prediction algorithm does not use any demographic
information to evaluate career fit; with Al that does not see race or gender, basic job-specific skills
can be highlighted (Shah, 2019).

Audit Al is a technology that checks the algorithm to ensure that it does not inadvertently
discriminate against the attributes it analyzes (Butwin & Connerty, 2020). If any bias is detected
during this process, the weight of the features causing the bias is reduced or completely removed.
The process is repeated by changing the algorithms until we are sure that the Al is unbiased and will
not cause any negative effects (Agcas, 2019).

After players complete Pymetrics Al games, they are asked to participate in an optional
demographic survey about their gender and ethnicity/race. These data are used to create datasets in
adverse effects tests. These categories considered protected include male/female in terms of gender
and Asian/Black/Hispanic/White/two or more groups in terms of ethnicity. More than 75% of
players were found to have completed the demographic survey (Wilson et al., 2021).

Pymetrics Al, unlike other Al recruiting applications (O'Melveny, 2021),

e monitors the “success profile” of the recruiting organization to eliminate any potential
gender, racial or ethnic bias;

e The Equal Employment Opportunity Commission (EEOC) uses extensive databases and
recognized statistical methods in its predictive model to ensure it meets non-discrimination
criteria;

e Following a decision regarding HR in order to comply with employment laws and to
implement or defend legal claims, it stores e-mail addresses and game data for certain
periods of time in order to prevent users from creating a new account and playing the games
again.

There are questions about whether there is a danger that using Pymetrics Al will end up hiring
people who share the same behavioral profile. An official from BCG (2019), who uses Pymetrics
Al, answered this question as follows: “In our company, we highly value diversity of experience
and thought, as well as diversity of gender, race, and ethnicity. Pymetrics Al helps us identify a set
of candidates that will enable us to unlock the true power of diversity in our business and culture.
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All Pymetrics models are thoroughly reviewed to ensure that their use in the hiring process does not
result in biased results for any gender, race or ethnicity.”

Harver, one of the industry leaders in helping companies optimize their talent decisions, announced
the acquisition of Pymetrics in 2022. This acquisition adds a behavior-based Al methodology to
Harver's comprehensive talent assessments, providing client businesses with broader and more in-
depth predictive talent decision-making products to meet their professional and hourly recruiting
needs (Prnewswire, 2022).

4. Examples of Company Applications

Pymetrics Al is part of the recruitment process for more than 60 companies worldwide, including
high-profile multinationals such as Unilever, LinkedIn, Hyatt, Accenture, Loreal, McDonald's, JP
Morgan bank, accounting firm PWC and food group Kraft Heinz. Candidates can meet with a HR
specialist if they pass this Al software test (Shah, 2019; Wells & Weinstock, 2019; IKMD, 2021,
Gupta & Mishra, 2023).

Pymetrics Al games have been played by nearly 1 million job candidates worldwide to gain career
guidance. Pymetrics Al clients state that Pymetrics Al offers significant advantages over traditional
personality tests such as Myers Briggs, noting time and cost reductions and significant increases in
diversity and new hire performance (Wells & Weinstock, 2019). With the use of Pymetrics Al,
some companies have more than doubled the percentage of candidates they hire from those they
invite to face-to-face interviews; it improves the diversity of HR and eliminates ethnic or gender
prejudices by testing them; thus, it was stated that more women and minorities were hired (Shah,
2019).

Below are examples of some companies' use of Pymetrics Al and its results.
4.1. Unilever's Pymetrics Al Experience

In 2016, Unilever began partnering with HireVue and Pymetrics, an Al startup, to design a
recruitment and selection system powered by Al (Hu, 2023). It tried an innovative recruitment
method based on Al technology between July 2016 and June 2017 in North America (Kafadar,
2017). Unilever is an example of a company that is changing the way it works when it comes to
recruiting and selecting talent. This British company has transformed its talent attraction process
into a completely digital experience in recent years. This Al-based transformation of Unilever's
recruitment process aims to “attract young talent to the business, encouraging and recognizing
individual competencies rather than academic knowledge". In the past, Unilever's approach to
candidate recruitment and selection was limited to lengthy and time-consuming telephone tests and
manual paper-based assessments. This outdated and time-consuming methodology was causing
significant challenges to the company in terms of recruiting efficiency and quality. Benefits
expected with the transformation include streamlining the evaluation process, saving costs, and
promoting workforce diversity (Terrés Molina, 2023).

The functioning of Unilever's Al recruitment process is as follows (Kafadar, 2017; Fortune, 2018;
Terrés Molina, 2023):

Data collection: Candidates learn about the job through platforms such as Facebook and LinkedIn.
They fill out a form containing their contact information, education and send their LinkedIn profile
to Unilever.

Testing phase: Candidates play 12 neuroscience-based games on the Pymetrics Al platform for
approximately 20 minutes. The system only selects people with the most relevant results for
Unilever.

Interview phase: If candidates' results match the job profile required by a particular position, they
are eligible to participate in a digital interview where they answer pre-prepared questions through
HireVue's Al. A digital interview is an online interview that selected candidates can record
whenever and wherever they want. Selected candidates are asked to record the video on Hirevue.
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During this phase, candidates answer questions about how they would handle various situations
they might encounter on the job. During the interview, Al evaluates candidates not only on what
they say, but also on how quickly they respond and what emotional reactions they show in their
facial expressions, and produces evaluation notes for the recruiter.

Final evaluation phase: Candidates who pass the virtual filter are subjected to an evaluation based
on a real company sample at Unilever offices. At the end of the day, it is decided by the recruiter or
manager whether the candidates invited to the Unilever office to experience the “day in the life"
scenario are really suitable for the job.

Pymetrics Al has shown major recruiting gains in the case of Unilever company. The results
Unilever achieved with the use of Al technology in the recruitment process are as follows (Kafadar,
2017; Fortune, 2018; Agcas, 2019; Terrés Molina, 2023):

e 280,000 applications were evaluated in 68 countries and 15 languages for the Future Leaders
Program; 7 profiles were created based on high-performing candidates in the fields of
Marketing, Sales, HR, Information Technologies, R&D and Finance.

e cost savings of over £1 million were achieved.

e after the implementation started, job applications doubled in the first 90 days compared to
the same period of the previous year.

e the time required to complete the recruitment process has been reduced by 90%, from 4

months to 4 weeks.

a 16% increase in new employee diversity was achieved.

the time spent by recruitment personnel reviewing applications was reduced by 75%.

the completion rate of candidates in the selection process was increased from 50% to 96%.

the offer rate given to candidates who made it to the final round increased from 63% to 80%

and the acceptance rate of these offers increased from 64% to 82%.

there was a 57% retention rate.

there has been a significant improvement in the candidate experience.

calculated to save candidates over 50,000 hours in total

while the completion rate of 12 Pymetrics games was 98%, the average score of the entire

process was 4.1 out of 5, based on 25,000 candidates in the process.

a "win-win" situation has occurred in terms of the efficiency of the election process.

e it has been stated that not having physical contact with the candidates until the final stage
saves Unilever a lot of time and eliminates prejudice and discrimination.

e an increase in 100% gender and ethnic diversity was observed. After the application,
candidates are asked to identify their race, ethnicity, socio-economic status, etc. It has been
emphasized that the diversity of the university has increased, allowing many colleges and
universities to choose from a pool that is three times more diverse.

(Hu, 2023), who examined the functioning of Unilever's recruitment and selection process,
supported by literature, reached the following conclusions:

e making the process of understanding Unilever's values and mission easy and interesting has
led to high efficiency in matching candidates with open positions.

e gamifying the primary election made candidates willing to put in the effort because it was
practical and time-saving.

e low trial cost reduces the mental burden of collecting and analyzing information from the
social networking site.

e Unilever also uses natural language processing (NLP) technique to collect information from
existing employees. It has been stated that during the recruitment process, the questions
most frequently asked by new employees can be included as job posting information and
attract attention for recruitment.
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e in the performance evaluation process supported by NLP, certain implicit characteristics and
behavioral patterns of successful and competent leaders in the existing workforce can be
deciphered through machine learning, according to the text data in the evaluation statement.

e clear criteria can be converted into a selection algorithm to determine the wanted people
based on the candidates' performance in gamification selection and video interviews.

e this system can be improved by setting it up in a new business environment to better match
vacancy characteristics and applicant characteristics.

e certain linguistic or bodily behaviors, etc., that are associated with a certain number of
successful employees. Screening is carried out according to very fair and strict criteria that
have sufficient evidence to prove that they are highly correlated with high performance.

e On the other hand, issues such as privacy conditions, gender equality and procedural justice
need to be reconsidered.

4.2. PricewaterhouseCoopers Australia’s Pymetrics Al Experience

As an accounting organisation, PricewaterhouseCoopers Australia explains their reasons for using
Pymetrics Al as “they do not believe CV is a good indicator of future success; they stated that
"there is no relationship between academic success and role success, they try to build trust in
society and solve important problems.” The first issue to be solved with this application is
efficiency. Pymetrics Al helps process candidate data more efficiently. In this application, efforts
have been made to highlight areas and skills such as technology and analytics, and skill paths have
been created. Although productivity data is not yet available, it has been stated that there are many
more candidates with potential skills who have progressed to the next stages. On the other hand, in
identifying talent that will be successful, a candidate who applies for a particular skill pathway and
whose evaluation does not recommend it may be contacted by the recruitment team and asked "We
see that you are quite suitable for stream X, would you be interested in stream y instead?"
suggestion can be made. From a candidate experience perspective, feature reports offer a
remarkable experience in giving good feedback to candidates. From a talent acquisition or
recruiting perspective, as it relates to a high-performing talent function, Pymetrics Al has
transformed the way it partners with business and gains insight into a candidate in a way that has
not been done before. Additional data is very powerful; it helps from a recruiting perspective and
further elevates the recruiting team. Examining how to move the team forward, how to distribute
the load so as not to burn out the recruiters; promotions and use their time more wisely. This data
and this kind of drive for efficiency helps to be strategic in business. Because there is blindness
throughout the hiring process, an evaluator is actually at the end of the process when they first meet
the candidate. The data ensures a fair and consistent process; it helps to make pragmatic decisions.
A positive barrier to action is when recruiters or managers do not see information such as which
school or university a candidate attends (Kerrison et al., 2019).

4.3. Untapped Group's Pymetrics Al Experience

Untapped Group co-founder A. Eddy emphasized that their focus is neurodiversity. According to
Eddy, current hiring processes do not include neurologically diverse people; individuals with
different neurological characteristics have different approaches and evaluations of job postings. For
example, an autistic person needs to see that they can do 10 of the 10 skills in the job ad, they
cannot interview well because they cannot handle sensory stimulation such as looking into
someone's eyes. Therefore, assessment centers and video interviews do not go well for them. In
assessment centres, the loudest, most confident candidates usually succeed. For companies that
complain about hiring the same type of people, neuroscience and Al are filling this gap and helping
find raw talent. When JP Morgan Chase conducted a back-to-back comparison of its two teams in
software testing, it found that its neurodiverse team achieved 58% higher productivity. Developed
by Untapped Group, the program includes a three-year model that people with autism can develop
to help them succeed in the workplace. Employees are brought together so that they can meet other
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people on the autism spectrum, have someone who can educate and mentor them, and help develop
strategies to be successful at work (Kerrison et al., 2019).

4.4. Some Other Examples

In the letter sent to universities, JP Morgan announced that, starting from 2019, it will end its
previous university campus visits and ask candidates to play behavioral scientific games with Al
during the recruitment process. With Pymetrics Al, JP Morgan aims to reach many more students
throughout the year and enable students from all walks of life to apply for jobs (Mentes, 2019).

A profile based on high-performing sales agents was created for an insurance sales job at a
multinational financial services company. According to company evaluations, it has been revealed
that there are 33% more sales, 30% lower attrition, 81% positive feedback and 92% employers feel
the added value (Agcas, 2019).

A US-based, global food company was looking for ways to increase hiring yield for its Europe, the
Middle East and Africa (EMEA) intern program. Pymetrics Al replaced the CV in assessing 2,500
recent graduates in the UK, Netherlands, Spain, Italy, Germany, Portugal, France and the Middle
East. As a result, they saw major impacts on hiring efficiency and candidate experience (Agcas,
2019).

5. Results of Using Pymetrics Al

The benefits of using Pymetrics Al to businesses within the framework of HR management and
talent management are listed as follows (Terrés Molina, 2023):

e the ability to conduct objective, data-driven assessments through Al algorithms,
streamlining the hiring process by eliminating the need for manual, subjective assessments.

e The collected data can be used to optimize the recruitment strategies of businesses and
increase the efficiency and quality of the process.

e analytics tools analyze and visualize data related to recruitment and selection processes,
helping to identify patterns, trends and opportunities for improvement in attracting and
selecting talent.

e through talent analytics, transferable skills and characteristics that facilitate the internal
mobility of talent within the organization can be identified.

e saving valuable time and resources by allowing the most suitable candidates for each
position to be quickly identified.

e evaluations of candidates are based on objective and measurable data, minimizing the
impact of subjective factors such as race, gender or age.

e more diverse and inclusive teams can be created by promoting fairness in the selection of
candidates.

e By creating detailed profiles that provide valuable information about candidates' strengths,
skills and personal characteristics, more informed recruitment decisions are made based on
whether they have the necessary competencies to be successful in different roles.

6. Challenges Encountered in Using Pymetrics Al

Al has been used by recruiters for the last 10 years. A report published in 2019 states that the use of
Al software in recruitment will replace 16% of industry jobs before 2029. Pymetrics Al is designed
to evaluate various aspects of candidates' personality and intelligence, their risk tolerance, and how
quickly they react to situations. It is claimed that with Pymetrics Al, "cognitive and emotional
characteristics can be measured fairly and accurately in just 25 minutes" (Murad, 2021).

Although Pymetrics Al has a number of high-profile customers, there are some challenges it may
face in the future:

Danger of human judgment dominating the selection process: after shortlisting, there may be an
interview process using Pymetrics Al where human judgment will come into play and cause bias
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(Shah, 2019). Online retail company Amazon abandoned the use of the Al system it used in
recruitment in 2018. Because it has been observed that this system disadvantages female candidates
and finds male candidates more preferable due to the frequency of technology industry experience
in male candidates' CVs (Murad, 2021).

Difficulty in developing a custom algorithm: the developed algorithm must be specific to roles of
the relevant business (Shah, 2019), but developing a tailored algorithm requires time and budget.

Difficulty in obtaining an unbiased dataset: datasets often copy the existing structure of a company,
making it difficult to have an unbiased dataset (Shah, 2019).

The danger of reducing organizational diversity: using the same type of algorithms can lead to a
decrease in the diversity of ideas in the business, as the candidates hired have similar skills and
personality traits (Shah, 2019).

Danger of manipulation: candidates can improve themselves by practicing such games in advance
in order to get higher scores in the characteristics required by the job role they will apply for (Shah,
2019). This will pave the way for the game results to be manipulated by the candidates.

Effectiveness of model performance: “Effectiveness of Pymetrics Al games” is one of the issues
emphasized in assessing the suitability of candidates. Although these games are based on peer-
reviewed and repeated psychological studies, a direct distinction between laboratory experiments
and real-world job performance is difficult. Conducting larger-scale observational studies based on
longitudinal data collected from customers to evaluate model performance would be valuable to
evaluate the effectiveness of games (Wilson et al., 2021). The machine learning objective function
is to find the most performing, least biased model. A less performing model may be chosen to meet
the fairness standard set by the regulations. However, choosing a less-performing model to meet
non-regulatory standards such as intersectional justice can create grounds for legal disputes. For
example, Pymetrics Al has expressed interest in exploring the intersectionality of demographic
categories of gender and race, but intersectionality is not recognized by regulatory bodies (Wilson
etal., 2021).

Affecting the psychology of the candidates: In an evaluation where the Al software cannot interfere
with the results of any human being, it is important how the candidates are perceived by evaluating
the personality of the candidates and deciding whether they pass the test or not (Murad, 2021).
Whether the candidates perceive such an evaluation as fair, how they perceive the company
requesting this evaluation, the psychology of the eliminated candidates, etc. emerge as potential
future research topics.

The challenge of collaborative auditing: collaborative audits can be achieved between industry
stakeholders who want to be transparent and academic researchers who want to improve the general
application of machine learning. Collaborative audits can cause stress in participating businesses
because they require transparent involvement of industry partners and broad freedoms for auditors.
Each company operates within its own legal, regulatory and ownership constraints. Therefore,
auditors operating in collaborative mode need to be flexible within these constraints (Wilson et al.,
2021).

Privacy of private information: transparency of machine learning service providers is also
contextual. Businesses must balance sharing enough private information to be transparent with their
users, customers, and watchdog groups, but not sharing enough information to be copied by
competitors. Through collaborative auditing, independent experts can gain access without fear of
loss of intellectual property of the business or jeopardizing the privacy of data owners (Wilson et
al., 2021).

As a result of a qualitative study conducted with five experts working as Al experts in the field of
HR technology in different organizations in India, the following conclusions were reached (Sen,
2023):
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e The areas where Al is used for recruitment are expressed as "sourcing, screening and
selection of candidates".

e most experts think that full technological integration of recruitment processes with Al will
never be possible.

e Al-based filters have been highlighted as effective for advertising job descriptions on
keywords, creating and shortlisting candidate profiles, using chatbots to communicate with
candidates, and distributing offer letters.

e certain factors such as the size of the company and the total financial gain from adopting an
Al-based recruiting process also depend on the number of people hired.

7. Conclusion

In this study, the content, features and working system of the Pymetrics Al recruitment tool are
explained by mentioning the use of game-based recruitment applications and Al. The approach
adopted by Pymetrics Al in auditing bias and discrimination in recruitment was discussed, and
examples of cases of companies using Pymetrics Al, especially Unilever, were presented. Based on
the information presented by these companies in their statements and reports, the results of using
Pymetrics Al and the difficulties encountered were evaluated.

Gamification and game-based evaluation literature within the scope of Al applications in the
recruitment process is a newly developing field in the world and in Turkey. There is a need to
increase the number of theoretical and empirical studies in collaboration with game developers and
user businesses. It is necessary to support the ecosystem that will pave the way for the emergence of
initiatives that will develop Al-based recruitment applications in Turkey.
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Abstract

Technology, defined as the application of techniques and scientific research in industrial products,
has developed throughout all civilizations. In civilizations called hunting societies, agricultural
societies, industrial societies in the past, information societies today and super smart societies in the
future, existing science has always been adapted to industry and will be applied. Industrially
produced products have been affected by these technologies that have developed throughout
civilizations. Technological developments from past to present have been reflected not only in
production methods but also in the design of products, in other words, in user-product interaction.
The branch of science that studies this interaction between the user and the product is ergonomics.
The primary purpose of ergonomics is to increase the efficiency of the user as a result of interaction
with the product. Ergonomics meets not only the physical but also the psychological and mental
expectations of the user. The purpose of technology is to make human life easier. One of the design
aims is to meet ergonomic conditions, that is, to ensure that the product is suitable for the physical
and mental abilities of the user. Throughout all civilizations from the past to the present, existing
technologies have been influenced by ensuring compatibility between the user and the product.
Considering the technological change, the interaction between the user and the product today
extends from physical methods to cognitive methods. Throughout history, the interaction between
objects and users has continued manually, mechanically, electronically, digitally, remotely, and
virtually. The mental fitness of users becomes more important than their physical fitness. Due to the
development of interaction in this direction, current ergonomic standards are inadequate. For this
reason, standards need to be developed for users' mental and cognitive fitness. This study aims to
examine the new interaction methods between the user and the product and the studies carried out
on this subject due to the change in the interaction methods between the user and the product due to
the current ergonomic standards in product design. In the study, literature research was conducted
and studies on the subject were presented. According to this study, ergonomics studies in product
design are mostly done on physical ergonomics, and although there are studies on cognitive
ergonomics in product design, no established standard has been identified.

Keywords: User-Product Interaction, Cognitive Ergonomics, Technology Design Interaction
1. Introduction

The purpose of technology is to make human life easier. The design principles, production
processes, and usage patterns of industrially produced products have been influenced by these
technologies that have developed throughout civilizations. Throughout all civilizations, existing
technologies have been effective in design by ensuring harmony between the user and the product.
One of the aims of the design is to meet ergonomic conditions, that is, to ensure that the product is
suitable for the physical and mental abilities of the user. Considering technological change, the
interaction between the user and the product today ranges from physical methods to cognitive
methods. Throughout history, the interaction between objects and users has continued manually,
mechanically, electronically, digitally, remotely, and virtually. Users' mental condition is becoming
more important than their physical condition.

It is necessary to examine the interaction between the user and the product in the history of
industrial revolutions. The first three Industrial Revolutions provided production with steam power,
modern and highly efficient mass production facilities powered by electric power, and automation
in production with computer and communication technologies (Xu et al., 2021; Pessda and Becker,
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2020). Industry 4.0 is communication between cyber-physical systems (Schwab, 2017; Pesso6a and
Becker, 2020). Each of these revolutions has its unique technologies that change social, economic,
and environmental conditions. Every revolution has its unique design (Miiller, 2017).

This study aims to examine the interaction methods between the user and the product in product
design in the context of technology and industrial revolutions. In this study, the interaction between
humans and objects in the world of digitalized objects was examined in terms of cognitive
ergonomics. In the study, literature research was conducted and it was discussed how the interaction
between the user and the product will be in the future.

According to the study results, it is seen that the interaction between the product and the user has
evolved from muscle-oriented to brain-oriented. In this context, it can be said that ergonomics and
the user's cognitive features will be more important than anthropometric features in product design.
However, the limited amount of research and case studies on cognitive ergonomics in product
design results in a lack of information that can guide designers in the field of cognitive ergonomics.

2. Technology from Industry 1.0 to 5.0

In ancient history, needed objects were produced manually or by animals (Yavari and Pilevari,
2020). Industrial Revolution 1.0, which was the mechanization of production using steam power
required by rapid population growth and developments in agriculture, first began to appear in
Europe in the 18th century. With the Industrial Revolution, there were major changes in the
organization of production processes. Steam machines were used instead of muscle-powered looms
(George and George,2020). Industry 1.0 has revolutionized not only the change of production
processes but also transportation (Yavari and Pilevari, 2020). Industry 2.0 was the use of electricity
instead of steam in machines with the invention of electricity in the 19th century. Mass production
and assembly lines were created with electric machines, which were easier to use than steam.
(Yavari and Pilevari, 2020; George and George, 2020).

Industry 3.0, which reflects the developments in electronics and computer technologies in the 20th
century, enabled the implementation of production automation in factories. (Yavari and Pilevari,
2020; George and George, 2020) Industry 3.0 can be thought of as the bringing together of services
and goods and the personalization of goods through services (Tien, 2012). Industry 4.0 was first
introduced at the Hannover Fair in 2011 (Vogel and Hess, 2016; Xu et al., 2021; Tien, 2012).
Industry 4.0 briefly includes smart production methods. Although Industry 4.0 is based on the
computer technologies in Industry 3.0, it stands out with the application of information and
communication technology to industries. Factories equipped with computer technologies become
cyber-physical production systems by being equipped with internet and network systems, and
independent smart factories emerge where individuals communicate over a network (George and
George, 2020). Trending technologies in Industry 4.0 are the Internet of Things, robotics and
artificial intelligence (Al), big data, and cloud computing (Tien, 2012; Demir et al., 2019). Other
technologies that support Industry 4.0 include virtual and augmented reality, smart factories, and
smart processes.

Unlike Industry 4.0, which uses cognitive computing in production facilities and produces smart
factories, Industry 5.0 tries to explore ways in which humans and machines come together again
and work together to increase production resources and efficiency (George and George, 2020).
Although studies on Industry 5.0 are frequently discussed today, they include technological
developments whose reflections on design or related fields cannot yet be predicted.

3. Product Design from Industry 1.0 to 4.0

Industrial revolutions affected all areas of life. Changes in technology and therefore in production
have also caused changes in the accompanying chain elements. Pesséa and Becker (2020) state
these chain elements as technology that affects the performance of production and products,
production performance, sales and marketing that show the performance of new products,
production processes and design. Researchers summarized how these elements were affected by
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industrial revolutions in Figure 1. The dates highlighted in Figure 1 refer to the important industrial
turning points that characterized each period.

In Industry 1.0, where the technology is water and steam energy, with the mechanization of
production, studies have been carried out on product development and low-cost simple products
have been designed. In Industry 2.0, where technology is electrical energy, new product
development is focused on assembly lines and mass production lines, and more complex products
are designed where branding is important. In Industry 3.0, where computer technology, information,
and communication technologies are used, automation has dominated the factories, integrated
product development has been given importance, and complex products with high quality and
quantity that are user-centered and focused on meeting the expectations of the users have been
designed. Industry 4.0, in which cyber-physical technologies are used, has brought autonomous
factories to the fore and aims to design product-service systems that form a complex value chain,
where mass individualization is dominant, focused on lean product development, sensing,
perception are important, and create a complex value chain.
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Figure 1: Changes driven by each industrial revolution (Pessda ve Becker, 2020).

In Figure 2, the design goals of industrial designers are conveyed in connection with Figure 1.
Before the 1950s, design was used to produce cheaper products by reducing production costs, after
the 1950s, branding gained importance, and design was used to increase sales rates. In the first
decade of the 2000s, good products and therefore good design were associated with technology and
high quality. With the increase in smart products since 2015, the interface design that enables
interaction between the user and the product has become important.
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Figure 2: Expectations from industrial designers from past to present

The relationship between people and the products created by these developments has continued to
change and develop. The relationship between the product and the human continues manually,
mechanically, electromechanically, electronically, digitally, virtually or remotely, and today the
next step of these developments, the 'sixth sense’, is being discussed.

4. User and Product Interaction from Industry 1.0 to 5.0

In the study, user-product interaction was not considered as interaction design or user experience.
User-product interaction, which includes the perception process, is discussed in terms of
ergonomics and cognitive difficulty.

Ergonomics is the branch of science that deals with the relationship and interaction between
products, objects, and people. Equipment that is designed according to ergonomic principles helps
to increase the efficiency of related activities (Kaya and Erkarslan, 2018). Therefore, ergonomics
practitioners and ergonomics experts work to harmonize tasks, products, professions, environments,
and systems with people's needs, abilities, and limits. Ergonomics meets both physical and
psychological expectations of people (Dul and Neumann, 2009). Ergonomics is classified as
physical, organizational, and cognitive.

Physical ergonomics; It deals with the design of the physical environment, designs regarding the
health and safety of working people, human body measurements, and the best use of the body in a
working environment (Ozkul and Anagiin, 1996). It deals with the physical load on the human body
while performing activities. It creates the standards required for appropriate design according to the
user's anthropometric measurements.

Cognitive ergonomics; It deals with the mental processes of the products and human-computer
interaction. Cognitive ergonomics generally addresses the issue of interface design, and research on
this subject is predominantly in this direction. If it is emphasized that cognitive ergonomics covers
perception, the physical elements of the product (material, color, form, texture, sound, etc.) are also
important since there is a transfer of information in a product design. With these design elements,
the cognitive load for the user in physical use can be reduced and the user can be guided. With these
design elements, the cognitive load for the user can be reduced or increased, the user can be guided
towards use, and the desired emotions/feelings can be created in the user. Just as physical
ergonomics deals with the physical characteristics of the user, cognitive ergonomics deals with the
user's cognition. Cognitive ergonomics is defined not only as ease of use but also as the feeling it
leaves on the user.

Ergonomics is a physical and cognitive holistic approach to product design. However, until now,
physical ergonomics has generally been taken into account within the scope of product design.
When we look at the research in the field of cognitive ergonomics, it is seen that it is a science that
deals mostly with machine interface design. The change of work with computer technology,
information and communication technologies has led to the emergence of cognitive ergonomics
(Hollnagel, 2001). In other words, with the change in the design of objects and their interfaces with
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Industry 3.0, the need for cognitive ergonomics has arisen. Throughout industrial revolutions and
technologies, the act of opening a product evolves from the visible to the invisible or from
mechanical to remote access. The cognitive load on the user increases. The cognitive fitness of the
user becomes more important than the physical fitness. Products contain cognitive load features
more intensely than anthropometric features.

Table 2: A Nation’s economic evolution (Tien, 2012)

Stages ina Nation's Economic Evolution
Characteristics

Mechanical Electrical Information
Economic Focus Apnculture; Miming  Manufactuning; Construction  Services
Productivity Focus  Farming Factory Information
Technology Focus Mechamcal Tools Electromechanical Machines  Computers; Communications
Product Life-Cycle  Decades Years Months
Human Power Muscle Muscle; Brain Brain
Living Standard Subsistence Quality of Goods Quality of Life
Impact Scope Famuly; Local Regional; National Cilobal
Onset in US Late 17005 Late 1800z Late 19005

Tien (2012), unlike other researchers, discussed the effects of the first 3 industrial revolutions in a
different framework. The study reveals the relationship between technology focus manpower
parameters and user-product interaction with technology. Tien (2012) stated in his study that the
first two revolutions focused on goods and the third revolution focused on services. In Table 1, it is
stated that with Industry 1.0, mechanical tools that mostly rely on muscle power are used, with
Industry 2.0, electromechanical tools that mostly rely on both muscle and brain power are used, and
Industry 3.0 uses computer and communication technologies and mostly relies on brain power.

Table 2: Evaluation of Product Design From Industry 1.0 to 5.0

Evaluation of Product Design From Industry 1.0 to 5.0

Parameters
Industry 1.0 Industry 2.0 Industry 3.0  Industry 4.0  Industry 5.0
Water and Comput Pﬁyb'er | ruman-
Technology Stearm Power Electrical power (ICT) Systems .
(loT) Co-working
Human Muscle Muscle-Brain Brain Brain Brain-6th
Power sense
User- !
Product Manue_l- Electromeche_mlcal- Digital Touch- Virtual
. Mechanical Electronic Remote
Interaction

In Table 2, which was created based on Figure 1, Table 1 and the literature, the change in
technology, manpower and product-user interaction as product design parameters in the context of
this study, from Industry 1.0 to Industry 5.0, is conveyed.

It is stated in Table 2 that, with the influence of industrial revolutions and technologies, the use of
muscle power in the product-user relationship has decreased and the use of brain power has
increased. Another parameter listed in Table 2 is the interaction between the user and the product.
In proportion to the change from muscle power to brain power, user-product interaction has evolved
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as manual mechanical, electromechanical, electronic, digital, touch, remote control, and it can be
said that this interaction will be virtual in Industry 5.0. Beyond physical objects, the product is
designed by taking into account the service, system and their interactions with the object (Vasantha
et al., 2012). Just adding services to the designed product is no longer enough; products, systems
and services should be considered together from a holistic perspective (Baines et al., 2007). It can
be said that the user who interacts with a physical object manually, mechanically,
electromechanically, electronically or digitally will have a virtual or remote interaction in Industry
4.0, and an intangible interaction in Industry 5.0.

5. Discussion

Civilizations that changed with industrial revolutions were primarily periods when existing science
was adapted to industry. The technologies used have changed throughout the industrial revolutions.
The relationship between the user and the product has also changed throughout these processes. The
communication and interaction change in product design tangible to intangible and the next step of
these developments, the 'sixth sense’, is being discussed today.

As the forms of interaction between the user and the product during the operation of the machine
change from past to present, the interaction between the product and the human continues to be
physical, but it gains cognitive importance. So today, mental fitness of the person has become more
dominant than anthropometric fitness of the person.

Considering that cyber-physical systems and human-robot interfaces can be used with Industry 5.0,
standards should be established to design easy-to-use, emotional, aesthetic, functional products,
systems or interfaces that require more brain power than muscle power. Cognitive ergonomics
standards or models, like physical ergonomics models, are needed to design better products or
systems. There are five aspects of ergonomics: safety, comfort, ease of use,
productivity/performance, and aesthetics. While physical ergonomics deals with security, comfort,
performance and usability expectations, it can be said that it should be examined under the title of
cognitive ergonomics for ease of use and aesthetic expectations. Designs need to be tested and
analyzed by aligning them with the standards established for cognitive ergonomics. Therefore,
measurable objective methods should be established for cognitive ergonomics regarding mental
workload.

Standardized cognitive ergonomics models can be created when scientific monitoring methods are
used together with objective tests to create scientific models within the scope of cognitive
ergonomics in product design. Tools, techniques and technologies, design tools and techniques
should support modeling and testing of both planned and unplanned interaction scenarios (Pessoa
and Becker, 2020). In human life, where the use of digitalized objects has increased and continues
to increase, it is necessary to develop models that will reduce the cognitive load according to the
demographic characteristics of the user.

One of the limitations of the study is that the effects of industrial revolutions on product design
have been discussed from a production and system perspective rather than a design perspective in
the literature. Studies examining the historical processes of interaction between user and product in
terms of ergonomics could not be identified. Sample studies should be conducted taking into
account the limitations of this study.
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Abstract

In this study, the issue of examining the working conditions and conditions of Environment and
Measurement Analysis Laboratory and Wastewater Treatment Plants in terms of Occupational
Health and Safety is discussed. During the examination, the occupational health and safety
precautions to be taken were explained in detail for both areas, along with information about the
working area and its conditions, machinery and equipment used.

Keywords: Occupational Health And Safety, Wastewater, Standardization.
1. Giris

Cevre kirliligi tilkemizde onemli sorunlardan biridir [1]. Atik su ve aritma tesislerinde cevre
kirliginin 6nlenmesi agisindan ¢ok ciddi degerlendirilmesi gereken bir yerdedir. Bu kapsamda bir
cok [2-8] farkli ¢calisma yapilmistir. Bu ¢aligmada, ¢evre 6l¢iim ve analiz laboratuvarlarinda c¢alisan;
Cevre Miihendisi ve diger teknik personellerin “Baca gazi emisyon ve imisyon ile Su ve atiksu
numune alim1” Slciimlerinde ¢aligmalar ile Atiksu aritma tesisi isletme personellerinin “Is Saglig
ve Giivenligi” acisindan caligmalarinin incelenmesi, ilgili yonetmelik ve mevzuatlara gore
degerlendirilmesi planlanmaktadir.

Bu konu hakkindaki terimler detayli olarak asagida anlatilmistir.

Cevre Laboratuvari; Cevre ve Sehircilik Bakanhigi ile TURKAK tarafindan onaylanmis ve
denetlenmis, almis olduklar1 cihaz ve techizata gére, Baca gazi emisyon ve imisyonlari, Su ve
atiksu analizleri, Aritma tesisi ¢amurlari analizleri, Atik yag analizi 6l¢timleri gibi konulardan yetki
almig kurum / kuruluslardir. Laboratuvarlar TS EN ISO/IEC 17025 "Deney ve Kalibrasyon
Laboratuvarlarmin Yeterligi Igin Genel Sartlar" standardina ve sartlarina goére Akreditasyon
Kurumundan (TURKAK) akredite olmak zorundadir [9].

Emisyon; Kelime anlami ifadesiyle yayilim, disart ¢ikarim, ihra¢ anlamlari bulunmaktadir.
Cevresel agidan ise iiretim faaliyeti esnasinda kullanilan yakit ve benzeri lirlinlerin kullanilmasi
sonucu bacadan ¢ikan veya ¢ikabilecek paritkiil, toz, agir metal vb.... maddelerin atmosfere yayilim
gostermesidir.

Emisyon Faktorii; Herhangi bir iiretim/ tiikketim faaliyetinden veya ekipmanindan kaynaklanan
belirli bir kirletici veya kirleticilerin birim hammadde miktar1, birim yakit miktari, birim hacim
miktari, birim zaman miktari, birim alan veya alanlar i¢in ortalama emisyon miktarin1 ifade
etmektedir [10].
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Imisyon; Atmosfer icerisinde teneffiis edilebilecek durumda bulunan tiim gaz ve partikiillerin
tamamina denilir. Atik gazlar: Kati, sivi veya gaz emisyonlarin atmosfere gaz halinde salinirlar
[10]. Ornekleme; Kirletici parametrelerin, Emisyon ve Imisyon kapsamindaki 6l¢iimlerdir.

Baca; Kirlenmis havay i¢ ortamdan veya kirleticilerin kullanilmasi sonucu olusan havayi makine
ve benzeri ekipmanin igerisinden vakum veya dogal yolla disar1 atilimin1 gergeklestiren yapilardir.

Baca Yiiksekligi; Sanayi kaynakli hava kirliliginin kontrolii yonetmeligince kullanilan makine
veya techizatin konumlandirildigr noktaya ve 1s1l giicline gore ¢atidan en az 1.50 metre olmasi
gerekmektedir. Isil giici S0kW ve altinda olan makine veya teghizatlar i¢in bu yiikseklik 1.00 metre
olabilecektir [11].

Yiiksekte Calisma; Belirli bir noktadan diger bir nokta arasinda dikey olarak mesafe bulunmasi ve
diisme durumlarindan kaynakli yaralanma veya 6liim gibi durumlarin gergeklesebilecegi ortamlara
ve calismalara denilmektedir.

Yiiksekte Cahsma Egitimi; Kisilerin belirli bir yiikseklik farki sonucu bu ortamlarda
caligabilmelerini saglamak amagli verilen egitimlere denilir. Cesitli techizat ve ekipmanlarda alan
darlig, yiiksekligi, giivenligi, korunmasi, kurtarilmasi gibi cesitli egitimleri kapsamaktadir. Temel,
fleri seviye, Kurtarma gibi cesitli egitimler bulunmaktadir. Bu egitimleri OSGB (Ortak Saglik
Giivenlik Birimleri) veya akredite olmus kuruluslar tarafindan verilmektedir.

Su ve Atiksu Numune Alma; Cesitli endiistri alanlarinda ¢alisma yapan fabrika ya da firmalarin
kullanacaklar1 igme ve kullanma sularinin igilebilir standart degerlerinin kontrol edilmesi ile
kullanmis olduklart suyun desarj edebilmek amagli standartlara uygun olup olmadiginin deneysel
olarak dl¢limiiniin yapilabilmesi i¢in 6rnek numune alimlarini ifade etmektedir.

Olciim Cihazlan ve Cesitleri; Profesyonel ve akredite laboratuvarda genellikle birden ¢ok &lgiim
yapabilen 6l¢lim cihazlar1 kullanilmaktadir. Cihazlarin dogru dl¢liim yapip yapmadigi kontrol edilir
ve akreditesi saglanir. Cihaz tip ve cesitlerine gore; CO, SO2, 02, NO, NO2, SO2 gibi ¢esitli
kirleticilerin 6l¢timleri gerceklestirilir. Ayrica fabrikalarin iiretim ¢esitliligine gore firmalardan 6zel
toz adi verilen agir metal Ol¢limleri de gergeklestirilebilmektedir. Bu 6l¢limii yapan cihazlarda da
cesitlilik mevcuttur.

Atiksu Aritma Tesisi; Evsel veya endiistriyel olarak kullanilmis olan sularin, atiksu aritma tesisine
kanalizasyonlar araciligiyla gelmesi ve burada ¢esitli proses adimlar ile karsilasmasi, temizlenmesi
ve dogaya desarj edilmesi amaciyla kurulmus ya da kurulacak olan basitten karmasik sisteme dogru
yol alabilen yatirim maliyeti genellikle yiiksek olan tesislerdir.

Atiksu Aritma Tesisi Isletme Operatorii; Atiksu aritma tesisinde isletme operatorii gorev
almaktadir. Isletme operatorii genellikle Cevre Miihendisligi alanindan mezun olmus olan kisilerden
secilmektedir. Atiksuyun tesise ilk girisinden temiz hale gelip ¢ikisina kadar tiim proses adimlarini
iyi bilen, kontrol eden, izleyen, diger personellerle is birligi igerisinde olan kisilerdir. Atiksu aritma
tesisinde bakim ve onarim personeli ile numune alma ve izleme personelleri de yer almaktadir.

Cevre Ol¢iim ve analiz laboratuvarlarinin Baca emisyon ve imisyon olgilimlerini gergeklestiren
teknik personellerin 6zellikle bu calisma yaparken “Yiiksekte Calisma” konusunun Is saghg ve
giivenligi agisindan degerlendirilmesi ile Su ve atiksu numune alim1 yapan personellerin is sagligi
ve glivenligi yoniinden karsilastiklar1 sorunlar, Atiksu aritma tesisi isletme personellerinin bakim
onarim ve ¢aligsma ortamlarindan i saglig1 ve giivenligi yoniinden incelenmesi amaglanmaktadir.

2. Materyal ve Metod

Laboratuvarlar; sahada aktif olarak ¢alisan Mithendis veya teknik personellerin giivenligini ve
sagligim1 korumak zorundadirlar. Sahada calisan personellerin kisisel koruyucu donanimlarini
(baret, maske, eldiven, gesitli kurtarici ve koruyucu halatlar, ise uygun gozliik) temin ve tedarik
etmek zorundadirlar. Sahada aktif olarak calisacak personellere yiliksekte calisma egitimi, ¢atida ve
bacada ¢aligma egitimleriyle uyulmasi gereken kurallarin bildirilmesi gerekmektedir.
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Diisme gibi durumlarda ciddi sorunlar ve 6liime yol acabilen durumlarla karsilasilmaktadir.

Ayrica Laboratuvarlar baca gazi emisyon ve imisyon personellerinin haricinde sadece laboratuvar
ortaminda ¢alisan personellerinde ayni sekilde kisisel koruyu donanimlarim1 temin etmek
zorundadir.

Her iki ¢alisma ortaminda acil durumlara miidahale i¢in ilk yardim malzemelerinin bulundurulmasi
gerekmektedir. Ilk yardim malzemelerinin kullanim y&ntemleri ve uygunluklari kontrol edilmelidir.
Kullanilacak kimyasal malzemeler ile makine ve ekipmanlarin kullanim kilavuzlari, malzeme
giivenlik bilgi formlari, bakim ve onarim bilgi formlar1 bulundurulmalidir.

Isin yapilacagi alan veya alandaki emniyet kosullarmin risk iceren durumda olmasi veya
Ol¢lim/analiz metodunun yapilabilmesi icin gerekliliklerinin saglanmamasi durumlarinda,
numune/numuneler alma, oOrnekleme veya Ol¢iimii yapilamayan/uygunsuz kaynaklarla ilgili
durumun tutanak alinarak ve karsilikli imzalanmasi zorunludur.

Atiksu Aritma Tesisinde Is Sagh@ ve Giivenligi; ilerleyen adimlarda bu konu ayrintili olarak
islenecek olup, Atik Su Artma Tesisleri (AAT) de ¢esitli makine ve ekipmanlar, elektrik
donanimlari, laboratuvarlar gibi birbiri ile iligkili calisma ortami bulunmaktadir. Makine ve
ekipmanlar her adimda farklilik gdstermekte olup bunlarin bakim ve onarimlar, elektrik
donanimlarinin yerinde olmasi ve tehlike igermemesi, laboratuvarlarin ortam giivenligi ile atiksu ile
calisilmasindan 6tiirii kisisel koruyucu donanimlarin kullanilmasi gerektigi adimlarini izlemektedir.

Malzeme Giivenligi; Calisma ortami veya ¢alisma ortamina ulagsmada ¢ikabilecek herhangi bir
sorun veya sorunlar toplaminda personel giivenligi oncelikli durumdadir, ancak personel giivenli
durumunu saglamais ise kullanilan makine ve ekipmanlarinda giivenligi saglanmalidir. Ayrica diisme
veya benzeri durumlarda malzemenin giivenliginin haricinde asagida bulunabilecek insanlarinda
giivenliginin saglanmasi gerekmektedir. Bu durumlardan kaynakli personelin, malzemenin, asagida
yer alabilecek insanlarin ve diger nesnelerin giivenliginin saglanmasi gerekmektedir.

Baca gaz1 analizi; bir bacadan atmosfere salinmakta ve atilmakta olan gazlar ve partikiiller, bacanin
emme verimi ve hizlari, bacanin sicakligi, bacanin debisi, baca havasinin katsayisi gibi cesitli
bilgileri 6grenmek amaciyla yapilan Ol¢iimlerdir. Bu 6lciimler denetlenmek iizere veya bilgi
amaciyla da yaptirilabilmektedir.

Yakma Isil Giicii- Isil Giig- Yakat Isil Giicii ve Anma Isil Giicii; Bir yakma proses tesisinde
birim zamanda yakilan yakit veya yakitlarin miktarinin yakit alt 1s1l degeriyle ¢arpilmasi ve bunun
sonucu bulunan KW, MW birimleri ile asil gii¢ degerinin hesaplanmasidir (http://esider.org.tr).

Baca gazi analizi, 0l¢limii sirasinda fotograflar yazar tarafindn ¢ekilmis olup, asagida bilgi amagl
yer almaktadir. Baca gaz1 analizi Toz dl¢limii goriintiisti Sekil 1°de ve baca analizi i¢in boy 6l¢iimii
Sekil 2°de gosterilmistir.
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Sekil 1. Baca Gaz1 Analizi — Toz 6l¢iimii
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3. Bulgular

Baca gaz1 Olclimlerinde catiya/bacaya gilivenli ulasimi degerlendirildiginde; Laboratuvar
personelleri baca gazi 6l¢iimii yapilacak olan fabrika/firma veya isletmeye ulastiklar1 zaman bacaya
ulagim icin yetkili tarafindan gosterilen uygun yol ve yontemi degerlendirmeye almaktadirlar.
Yiiksekte ¢alismalar ve diismelere kars1 firma yetkilileri ve laboratuvar personelleri gorevlerini net
ve acik sekilde bildirmelidirler.

Catiya veya bacaya cikista giivenli bir sekilde ulasim i¢in, bina igerisinden bir ulasim yolu yok ise
disaridan otomatik ylikseltilebilir kaldiraglar, forkliftler ile ¢ikislart gergeklestirilebilmektedir.
Ancak bu yol kullanildiginda kisilerin emniyet halati gibi koruyucular ile kendilerini giivene
almalar1 gerekmektedir.

Atiksu aritma tesislerinde is sagligi ve giivenligi degerlendirildiginde; 37.00.01 NACE koduyla
calisma gergeklestiren isyerlerinde (Kanalizasyon (kanalizasyon atiklarinin uzaklastirilmas: ve
aritilmasi, kanalizasyon sistemlerinin ve atiksu aritma tesislerinin isletimi, fosseptik cukurlarin ve
havuzlarin bosaltilmasi ve temizlenmesi, seyyar tuvalet faaliyetleri vb.) 2015-2017 yillar1 arasinda
bu NACE koduyla calisma gerceklestiren ve is kazalari ile SGK (Sosyal Giivenlik Kurumu)
Istatistik Yilliklar1 verileri asagida yer almaktadir. AAT Egitim Modiili 2015-2017 yillari
arasindaki [12] SGK is kazas1 verileri Cizelge 1°de verilmistir.

Cizelge 1:SGK IS Kazas1 Verileri

YIL IS KAZASI GECIREN SIGORTALI SAYISI | OLUMLU iS KAZALI SAYISI
2017 423 2
2016 353 3
2015 211 4
TOPLAM 987 9

Yukarida yer alan veriler sadece Atiksu aritma tesisinde olusmus olan kaza verileri degildir. Bu veri
bilgisi yukarida belirtilen NACE kodunun tiimiinii kapsamaktadir.

Atiksu aritma tesisi igerisinde meydana gelen kazalarin incelenmesi amaciyla asagida Cizelge
olusturulmus olup, yukarida yer alan verilerden yola ¢ikilmistir.

Cizelge 2. Is Kaza Oran Dagilim Verileri [12].

e KAZALARIN

PROSES BOLUMU DAGILIMI (%)
Tesis Geneli 52,86
Bakim Onarim 11,45
Camur Susuzlastirma 8,02
On Cokeltme, Havalandirma, Sén Cokeltme ve Bio-P Havuzlar 6,49
Terfi Merkezi 5,34
Kaba ve Ince Izgara 4,20
Atolye 2,86
Kum ve Yag Tutucu Havuzlar 1,91
Depo 1,53
Dezenfeksiyon 1,34
Laboratuvar 1,15
Dugslar ve Soyunma Odalari 0,95
Koku Giderme Unitesi 0,76
Blower binasi 0,57
Camur Yogunlastirma 0,57
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Bu kapsamda gerceklesen kazalar genel olarak 14 grubu kapsamakta olup asagida detayh
olarak anlatilmistir. Tesis Genelinde Kazalar: Yukarida yer alan verilere gore tesis genelindeki
kazalarin orani en yliksek oran durumundadir. Bu oran ayrintili incelendiginde tesis genelinin agik
hava ile temasindan kaynakli korozyon, buzlanma, 1zgara ve korumaliklarin tam yerlestirilmemesi,
personelin dikkatsizligi gibi nedenlerden kayma ve diisme ¢ok fazla goriilmektedir.

1.

10.

Bakim ve Onarim Sathasinda Kazalar: Bakim ve onarim islerinde gerceklesen kazalar oran
olarak ikinci sirada yer almaktadir. Ekipmanlarin bakimi ve onarimi sirasinda pargalarin
soklimii, dar alanda caligma, korumaliklarin saglam olmamasi, malzeme ve ekipmanlarin
diismesi, personellerin kisisel giivenligini almamasi gibi konulardan kaynakli kazalar
meydana gelebilmektedir.

Camur Susuzlastirma Is ve Islemlerinde Kazalar: Camur susuzlastirma islemlerinde ilk
olarak bakim onarim sirasinda uzuv sikigsmasi, takilma ve diisme gibi konulardan kazalar
meydana gelmektedir. Ancak sistem calisir durumda iken; géze camur ve toz kagmasi,
kayma ve dlisme, ¢arpma sonucu yaralanma, merdivenlerden inip ¢ikarken diismeler, kisisel
koruyucu donanimlarin kullanilmamasi gibi durumlar kazalara sebebiyet vermektedir.

Havuz ve sistemlerinde karsilasilan kazalar: Havuzlarin kontrolii amagh inis ve ¢ikislarda
kayma ve diismelerden kaynakli kazalar en ¢ok goriilen kazalardir ancak Havuz sistemlerine
miidahale ya da bakim onarim yaparken de ¢esitli kazalar olmaktadir. Bunlar; mikser pompa
ve vinglerin denetimleri yapilirken kazalar, kimyasal maruziyetleri, elektrik carpmasi,
sokiim iglerinde yasanilan sikisma ve burkulma kazalaridir. Bunlara karsi ilk olarak dnlem
veya Onlemler alinmalidir.

Su terfi merkezlerinde olabilecek kazalar: Atiksuyun tesise giris gerceklestirdigi ve
siregelen sistemlere verildigi ilk merkezdir. Burada terfi sistemleri bulunmaktadir.
Yasanabilecek kazalar; uzuv sikigsmasi yaralanma ve burkulma, elektrik ¢arpmasi, kisisel
koruyucu donanimlarin diizglin kullanilmamasi veya ihmal edilmesi gibi ¢esitli sebepleri
bulunmaktadir.

Termal Konfor ve Sartlar; Atiksu aritma tesisleri genel anlamda idari bina hari¢ acik alanda
caligsma gosterilen ortamlardir. Bundan dolayi, sicaklik sogukluk, nemi hava akimlar1 gibi
etkenler ¢caligma gosteren kisilerin sagligi ve is yapma durumlarini etkilemektedir. Koruyucu
kiyafetler ve donanimlarin kullanilmasi gerekmektedir.

Kaba 1zgara ve ince i1zgaralarda gerceklesebilecek kazalar: Burada atiksuyun iri taneli
atiklardan kurtulmast amaglanir ve burada tutulan atiklar ¢esitli konteynerlere
konulmaktadir. Bu konteynerlerin diismesi kazaya sebebiyet verebilir. Izgaralarin bakimi ve
onarimi sirasinda kesilme, burkulma kazalar1 olabilmektedir.

Atolyelerde meydana gelebilecek kazalar: Atdlyelerde kullanilan el aletleri; ¢ekic, ¢ivi,
tornavida vb.... gibi malzemelerin kullanimi sirasinda meydana gelebilecek kazalar
bulunmaktadir. Kullanimlar sirasinda dikkat edilmeli ve koruyucu ekipmanlar
kullanilmalidur.

Kum tutucu ve yag tutucularda meydana gelebilecek kazalar: Bu kisimlar genelde kaygan
olmasindan kaynakli kazalar meydana gelebilmektedir. Ancak diger sebeplere bakilacak
olursa, burada pompa kullanimi mevcuttur ve pompanin tasinmasi sirasinda kazalar
meydana gelebilmektedir ayrica merdivenden inip ¢ikarken diisme gibi kazalarda
muhtemeldir. Kisisel anlamda dikkat edilmelidir.

Depo alanlarinda meydana gelebilecek kazalar: Depolarda en ¢ok goriilen kazalar genel
olarak zeminden kaynakli kayma ve diisme kazalaridir. Ancak dikkatsizliklerden kaynakli
uzuv sikismasi, el aletleri kullanimlarindan kaynakli kazalar da meydana gelebilmektedir.

Dezenfeksiyon iglemlerinde kazalar: Bu alanda suyun dezenfeksiyonu ¢esitli kimyasallarla
gergeklestirilmektedir. Bu nedenden dolay1 burada goriilen kazalar kimyasal maruziyeti, el
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aletleri kullanimindan kaynakli kazalar, Ultraviyole bolgesinde 1s1na maruz kalma, diisme ve
carpma kazalar1 goriilebilmektedir.

11. Atiksu aritma laboratuvarinda kazalar: Kimyasallarin kullanimindan kaynakli kimyasal
maruziyeti en fazla goriilebilecek kazalardandir. Ayni zamanda aletlerin diismesi kaynakli
yaralanmalar mevcut olabilir. Alanin genisligi ve ferahlik durumuna gore cesitli darbelerden
de korunulabilir.

12. Koku giderme islemlerinde kazalar: Koku giderme {initesinde ¢esitli kimyasallar
kullanilarak islemler gerceklestirilmektedir. Meydana gelebilecek kazalar ve rahatsizliklar
kimyasal kaynakli olmaktadir.

13. Blower tinitesinde kazalar: Blower iinitesinde 6zellikle bakim ve onarim esnasinda kazalar
meydana gelebilmektedir. Elle kaldirma ve tasima sonucu yaralanmalar, el aletlerinin
kullanimlari sirasinda ki kazalar ve uzuv sikigmasi incinmesi meydana gelebilmektedir.

14. Camur yogunlastirma {initesinde kazalar: Atiksuyun igerisinde yer alan kum veya
camurumsu yapinin biriktirildigi ve yogunlastirildigi tinitelerdir. Burada yogunlastirma
esnasinda polielektrolitlerin kullanimlar fazladir. Yasanabilecek maruziyetlerden kaynakli
kazalar olabilmektedir. Ayni1 zamanda hareket halinde bulunan kopriide uzuv sikigmasi gibi
nedenlerden kaynakli kazalar olabilmektedir.

Atiksu aritma tesislerindeki riskler ve etmenleri; 11 ana gruba ayrilmis olup Cizelge 3’de
verilmistir.

Cizelge 3. Atiksu aritma tesislerindeki riskler ve etmenleri

Kimyasal riskler ve etmenler
Malzeme Giivenlik Bilgi Forumlar1 ve Onemi
Fiziksel Riskler ve Etmenler
Giliriiltii ve Onlemler
Termal Konfor ve Sartlar
Biyolojik Riskler ve Etmenler
Ergonomik Riskler ve Etmenler
Gaz veya Gazlarin Tehlikeleri
Kisisel Hijyen Dikkati ve Sagligin Korunmasi
Laboratuvarda Calisma ve Giivenlik Onlemleri
Yaya ve Arag Giivenlikleri

OO NO|O|RWIN(F-
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Is saghgi ve giivenligi kapsaminda Atiksu aritma tesislerinde calisma ve giivenlik prensipleri
belirlenmeli ve bu belirlenmis olan prensiplere uyulmalidir. Uyulmasi konusunda ise i¢ denetimler
ve egitimler verilmelidir. Atiksu aritma tesislerinde yukarida anlatilmis olan muhtemel kazalar ile
ilgili risk etmenleri bulunmaktadir. Risk etmenlerini kurallara uyum, kisisel koruyucu donanimlar
ve tehlike durumlarinin ortaya ¢ikmadan engellenmesi gibi hususlara dikkat ederek yok edilmesi
saglanabilir.

Cok tehlikeli sektorde/sektorlerde yer alan atiksu aritma tesislerinde olusan veya olusabilecek olan
saglik risklerine maruz durumda kalabilecek kitle; makine ve ekipman bakim onarim islerinde
caligsan personeller, ingaat yapilar1 ve onarimlari iglerinde ¢alisan personeller, elektrik ve elektronik
islerinde calisan personeller, is makinelerini kullanan operatorler ve yardimer personeller, temizlik
caligsanlari, mithendisler ve laborantlar, denetciler, giivenlik gorevlileri, ¢evrede yasayan insanlar,
sahaya giren hayvanlar ve bunlarla temas halinde olan veya olabilecek kisiler olarak siralanabilir.
Saglik riskleri ise viriisler, mikroorganizmalar, mantarlar, agir metaller, zehirleyici ve bogucu
gazlar, tehlikeli kimyasallar, tozlar olarak siralanabilir.
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Atiksu aritma tesislerinde karsilasilan 6nemli risklerden bazilari; Giiriiltii maruziyetleri (Makine ve
ekipmanlar kaynakli), Bulasic1 ¢esitli hastaliklar (Bakteri ve viriis ortamlar1), Cilt, solunum
hastaliklar1 (Camur kurutma ortamlar1), Havuzlara ve tanklara kayma sonucu diismeler, Cesitli gaz
maruziyetleri olarak siralanabilir [13].

Kimyasal riskler ve etmenler: Atik suyun desarj edilebilir hale getirilme is ve islemlerinde gesitli
kimyasallar kullanilmaktadir. Bundan kaynakli ¢esitli kimyasal maruziyetler ile karsi karsiya
gelinebilinmektedir. Klor, Hidrojen siilfiir ve peroksitler, asetik asit, dihidroklorik asitler gibi
ornekler verilebilir. 2013 yilinda Kimyasal maddelerle ¢alismalarda saglik ve giivenlik dnlemleri
hakkinda yonetmelige uygun sekilde caligma ortamlar1 hazirlanmalidir. Atiksu aritma tesislerindeki
kullanilan kimyasallar ve tehlikeleri bes madde de degerlendirebiliriz. Bunlart;

Tehlikeli miktarlarda ve derisimler de kati maddeler
Sivilar, Buharlar, Gazlar
Bogulmalara sebep olabilecek oksijen yetersizlikleri

Yangin ve patlamalara yol agan gazlar veya buharlar

® o 0o T @

Goriinen veya gdriinmeyen toz pargaciklari olarak siniflandirabiliriz.

Tesis icinde veya laboratuvarlar da kullanilan kimyasallarla ilgili hazirlanmis olan, Malzeme
giivenlik bilgi formlar1 (MSDS)’lerin agik bir yerde ve herkesin gorebilecegi sekilde yayimlanmasi
gerekmektedir. Aksi bir durum s6z konusu oldugunda miidahale yontemleri buradan kontrol
edilebilmektedir. Kimyasal malzemelerin bulundugu alana uygun bilgilendirici yazlar asilmalidir.
Kimyasallarin kullanimlar1 esnasinda minimum diizeyde kullanim saglanmalidir, ihtiyag fazlasi
alimmamalidir. Kimyasallarla ¢alisma dncesinde uygun kisisel koruyucu donanimlar kullanilmasi ve
gerekli islemlere bu sekilde baslanilmalidir. Cesitli sorunlara karsi acil durum eylen planlar
hazirlanmal1 ve bunlarin bilgilendirmeleri ile egitimleri personellere saglanmalidir.

Malzeme Giivenlik Bilgi Forumlar1 ve Onemi: Atiksu aritma tesislerinde kullanilan veya
kullanilabilecek tiim kimyasallarin malzeme giivenlik bilgi formlar1 hazirlanmis olmali ve tesiste
calisan herkesin ulasabilecegi bir noktada olmalidir.

Herhangi bir kimyasal ile calisma esnasinda meydana gelen veya gelebilecek kazalara karsi
alinacak Onlemler bu formlarda yer almaktadir. Kullanilan kimyasalin yayilma hizi, kokusu,
reaksiyona girme durumu, biriktirme yol ve yontemleri bu formda yer almaktadir.

Cevre ve Sehircilik Bakanligi tarafindan 2014 yilinda yiiriirliige giren “Zararli maddeler ve
karisimlara iliskim giivenlik bilgi formlar1” hakkinda yonetmeliginde belirlenen sekilde malzeme
giivenlik bilgi formlar1 hazirlanmalidir.

Atiksu aritma tesislerinde sik kullanilan kimyasallar ve tehlike bilgileri asagidaki gibidir;

1. Klor gazlari: Yesilimsi sar1 renkte bir gazdir, Tahris edicidir, Oksijen beslemeli maskeler
kullanilmalidir.

2. Kostik Sodalar: Akict ve sivi haldedir, Kimyasal yaniklar olusturur, Eldiven ve koruyucu
maske kullanilmalidir.

3. Siilfuirik asitler: Sivi haldedir ve diisiik ph’lidir, Kimyasal yaniklar olusturur, Eldiven ve
koruyucu maske kullanilmalidir.

4. Hidroklorik asitler: Sivi haldedir ve diisiik ph’lidir, Kimyasal yaniklar olusturur, Eldiven ve
koruyucu maske kullanilmalidir.

5. Karbondioksitler: Kokusuzdur, Bogulma meydana getirir, Oksijen beslemeli maskeler
kullanilmalidir.

6. Karbon monoksitler: Renksiz, kokusuz ve tatsizlardir. Bogulma, yanic1i ve patlayic
ozelliklidir. Oksijen beslemeli maskeler kullanilmalidir.
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7. Metanlar: Renksiz, kokusuz ve tatsizlardir. Bogulma, yanici ve patlayici 6zelliklidir. Oksijen
beslemeli maskeler kullanilmalidir.

8. Hidrojen Siilfiirler: Ciirik yumurta gibi kokusu vardir, Birka¢ dakika i¢inde oliimler olur.
Oksijen beslemeli maskeler kullanilmalidir.

9. Hidrojenler: Renksiz ve tatsizlardir, Bogulma meydana getirirler, Havalandirma
saglanmalidir.

Fiziksel Riskler ve Etmenler: Atiksu aritma tesislerinde galisilan ve yasanilan ortamlarin; sicaklik,
giiriiltli, basing, titresim, aydinlatma, nem, radyasyon gibi fiziksel 6zelliklerin insan sagligin1 nasil
etkilediginin belirlendigi maddedir.

Atiksu aritma tesisleri genel olarak agik hava alanlarinda g¢alisilan ortamlardir, sicaklik en biiyiik
etkendir. Cesitli makine ve ekipmanlarin entegre calismasi giiriiltiiniin yiiksek oldugu ortamlari
olusturur. Ozellikle aksamlar1 da aktif ¢alismalarin gerceklesmesinden otiirii aydinlatmalarin da
onemli oldugu tesislerdir. Bu riskler ve etmenler géz onilinde bulundurularak énlemler ve calisma
ortamlar1 hazirlanmalidir.

Giiriiltii ve Onlemler: Atiksu aritma tesislerinde kullanilan ya da kullanim1 paslanmis olan makine
ve ekipmanlar belirli bir giiriiltii ¢ikarirlar ve bu giiriiltiilerden korunmak igin giiriiltii absorblayici
kulakliklar kullanilmalidir. Giiriiltiiden kaynakl psikolojik etkiler séz konusu olabilmektedir. Isitme
kayiplar1 ise en cok goriilen sorunlardandir. Havalandirma blowerleri, dekantér ve camur
kurutucular, pompalar en ¢ok giiriiltii olusumunun s6z konusu oldugu makine ekipmanlardir.

Termal Konfor ve Sartlar: Atiksu aritma tesisleri genel anlamda idari bina hari¢ agik alanda
caligma gosterilen ortamlardir. Bundan dolayi, sicaklik sogukluk, nemi hava akimlar1 gibi etkenler
caligma gosteren kisilerin sagligi ve is yapma durumlarini etkilemektedir. Koruyucu kiyafetler ve
donanimlarin kullanilmasi gerekmektedir.

Biyolojik Riskler ve Etmenler : Biyolojik riskler ele alindiginda ve incelendiginde, atiksuyun
icerisinde virlisler, bakteriler bulunmaktadir. Atiksular ayrica cesitli mikroorganizmalar1 da
icermektedirler.

Atiksu aritma tesisinde biyolojik etmenler;

Biyolojik etki gosteren aerosoller, Enfeksiyon hastaliklarina yol acan mikroorganizmalar, Temas
yoluyla kapilabilecek hastaliklar ve kimyasallar, Cesitli patojenler (bakteri, viriis, protozoa, mantar
vb...)

Ergonomik Riskler ve Etmenler: Atiksu aritma tesislerinde yiik tasima ve kaldirma, bakim
onarim iglerinde en fazla yapilan islerdir. Bu sirada viicudun fazla yiik yiiklenmesinden kaynakli
ergonomik riskler ve problemlerle karsi karsiya kalinabilmektedir. Yiik tagima ve kaldirma
islemlerinde makine ve ekipman destekleriyle islemlerin yapilmasi daha saglikli olmaktadir.

Gaz veya Gazlarin Tehlikeleri: Atiksu aritma tesislerinde suyun temizlenmesi siireglerinde ¢esitli
kimyasallar bulunmaktadir ve bu kimyasallarin kullanimlar1 sirasinda c¢esitli tiirde gazlar
cikabilmektedir. Ayrica ¢amur kurutma is ve islemlerinde giines enerjisinin direkt kullanimi sz
konusudur. Burada kirli hava olusmaktadir. Kisisel koruyucu donanimlar ile korunma
saglanmalidir.

Kisisel Hijyen Dikkati ve Saghgin Korunmasi: Teknik ve idari personellerin dikkat etmesi
gereken saglik hususlari; elleri iyi yikamak ve gozlerden agizdan uzak tutmak, Tirnaklarin uzun
olmamas1 ve arasina herhangi bir yabanct madde girisinin engellenmesi, Herhangi bir yaralanma
durumunda verilen ilag ve diger maddelerin diizenli kullanilmast ve korunmak, calisma esnasinda
eldiven ve giysi gibi kisisel koruyucu donanimlarin aktif olarak kullanilmasi, Is ¢ikisinda miimkiin
ise dusa girmek ve temizlenmenin saglanmasi, Is kiyafetlerinin is ¢ikisinda veya sonunda
cikarilmasi ve diizenli olarak yikanmasi temizligine 6zen gosterilmesi gerekmektedir.
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Laboratuvarda Calisma ve Giivenlik Onlemleri: Kisiye veya ortama zarar veren/ verebilecek
ucucu kimyasallar kullanirken, yalnizca havalandirmali bir ortamda kullanmaya dikkat etmek
gereklidir. Yanic1i ve patlayic1 sivilar1 diizgiin bir alanda ve patlamaya dayanikli bir alanda
depolamak gerekmektedir. Kimyasallar1 direkt ¢iplak elle tutmamak gereklidir. Uygun malzemeler
kullanilarak; eldiven, masa gibi... kimyasallar ile ¢alisma yapilabilir. Calisma esnasinda gozlere
kimyasal sigramasi gibi durumlarla karsilasildiginda acil goz yikama istasyonu bulunmalidir ve
laboratuvarda dus almak i¢in alan olmalidir. Alanda bu sekilde imkanlar yok ise g6z yikamak igin
siseler bulundurulmalidir. Pipetler ile calisma gergeklestirilecegi zaman otomatik emmeli pipetler
kullanilmalidir. Agiz yoluyla emme yapilmamalidir. Laboratuvarlarda yemek yeme, sigara igcme
gibi durumlarin yapilmamasi saglik agisindan ve gilivenlik acisindan 6nemlidir. Acil miidahale
ekipmanlarinin ulasilabilir olmas1 gerekmektedir. Akma, sizint1 gibi durumlara kars1 dikkat edilmeli
ve acil miidahale kartlarmin goriiniir yerde olmasiyla, egitimlerinin verilmesi de ayrica gereklidir. Is
sonrasi ise, eller yikanmali, eldivenler kutusuna atilmal1 ve dikkat edilmelidir.

Yaya ve Arac¢ Giivenlikleri: Caligma yerleri ve alanlari miimkiin oldugunca direkt yollarla
ulagilabilir olmalidir. Yollar diizgiin olmali ve boru hatlariyla birlikte vanalarin ¢alismasini
engellememelidir. Kopriiler kullanilarak gecisler kolaylastirilmalidir. Zemin kolay temizlenebilir
olmali. Zemin kaplamalar1 kaygan hal olusturmamalidir. Zemin bozulmalara kars1i dayanikli
olmalidir bu durum goz dniinde bulundurularak yapilmalidir. Zemin désemeleri bitisik yapilmali ve
aralarinda bosluklar olmamalidir. Yiizeyler her tiirlii hava kosullarina uygun yapilmalidir. Acil bir
durum yasandiginda yollara konulan giivenlik kapilari ve barikatlari digsariya dogru agilmalidir.
Ulasim yollar1 prosesler arasi gegislerde sorun yasatacak sekilde olmamalidir. Havuzlarin igine
diisme tehlikesi bulundugundan kaynakli koruyucu korkuluklar yapilmalidir.

Atiksu aritma tesislerinde tehlike durumlari ve Onlemler degerlendirildiginde bunlari 7 farkl
kategoride degerlendirmek miimkiindiir. Bu 6nemleler bagliklar halinde Cizelge 4’de verilmistir.

Cizelge 4. Atiksu aritma tesislerindeki riskler ve etmenleri

Kaba ve Ince Izgaralarda Tehlike Durumlari ve Onlemleri
Atiksu Terfi Istasyonlarinda Tehlike Durumlar1 ve Onlemleri
Kum ve Yag Tutucu Ekipmanlarinda Calismada Tehlike Durumlar1 ve Onlemleri
On Cokeltme, Havalandirma ve Son Cokeltme Havuzlarinda Tehlikeler ve Onlemleri
Pompa lstasyonlarinda Tehlikeler ve Onlemleri
Laboratuvarlarda Tehlikeler ve Onlemleri
Tesis Genelinde Tehlikeler ve Onlemleri

N[OOI WIN(F

Kaba ve Ince Izgaralarda Tehlike Durumlari ve Onlemler: Izgaralarin tikanmasinda elle
miidahale halinde, biriken kat1 atiklarinin uzaklastirilmasi sirasinda biyolojik ajanlara maruziyetler
tehlike durumlaridir.

Izgaralarda miimkiinse mekanik olarak temizlemeli 1zgara sistemi kullanilmalidir. Calisanlara
koruyucu su gecirmez is elbisesi, uygun solunum koruyucu maskeler, gozliik ve eldivenler temin
edilmelidir. Koruyucu giysiler de dahil olmak iizere biyolojik ajanlarla kirlenmis olabilecek giysiler
ve koruyucu ekipmanlar, c¢aligma alanindan ayrilmadan hemen once ¢ikarilmalidir. Diger
giysilerden ayr1 bir yerlerde muhafaza edilmelidir. Saglik taramalar1 da periyodik olarak
yapilmalidir.

Izgaralarin bakim ve onarimlarinda doner parcalara ve konveyor bantlara uzuvlarin sikismasi
tehlike durumlarindandir.

Ekipmanlara makine koruyucular takilmali ve konveyor bantlara ise ipli acil durdurma emniyet
salterleri takilmasi1 gerekmektedir. Caligma talimatlar1 makinelerin ¢esitlerine gore hazirlanmali ve
calisanlara gerekli bilgilendirmelerle egitimler verilmelidir.

Hidrojen siilflir gaziyla, metan ve karbondioksit gazlarina maruziyetler tehlike durumlarindandir.
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Calisma yapilmadan Once seyyar gaz Olglim cihazlar1 ile gaz konsantrasyonu Olciilmelidir.
Cihazlarin kalibrasyonu diizgiince yapilmali ve 6l¢liim yapacak personellere egitimlerin verilmesi
gerekmektedir. Havalandirmalar yapilmali ve maske kullanimina dikkat edilmelidir.

Koku ve hagere maruziyetleri tehlikelilik durumlarindandir.

Konteyner da toplanan 1zgara atiklarinin en kisa siirede bertarafi saglanmalidir. Calisanlara uygun
koruyucu donanimlar temin edilmelidir.

Atiksu Terfi istasyonlarinda Tehlike Durumlar1 ve Onlemler: Pompalarin calismasindan
kaynaklanan giiriiltii maruziyetleri tehlike durumlaridir.

Pompa ve ekipmanlarinin periyodik bakimlar1 zamaninda yapilmalidir. Pompa ve ekipmanlarinin
ses yaliimlar1 saglanmalidir. Calisan oOzellikle teknik personellere kisisel kulak koruyucu
ekipmanlari temin edilmelidir.

Giris Uunitelerinin baslangi¢ noktasi kuyu diplerinde bulunan izgaralarin temizlikleri veya pompa
arizalaria yapilan islemler sirasinda ortaya ¢ikabilecek gaz maruziyetleri tehlike durumlarindandir.

Bu alanlarda calisma yapilmadan once seyyar gaz dedektorleri konulmali ve uyarilar1 dikkate
alimmalidir. Bu alanda sabit havalandirma sistemleri bulunmali ve gaz sensorlerinin de ayrica
sorunsuz ¢alistig1 kontrol edilmelidir. Calisma yapan personellere kisisel koruyucu maskeler ve
ekipmanlar temin edilmelidir.

Kapali olan alanlarda bakimlar, onarimlar ve temizlik ¢alismalarinda tehlike ile karsilasilabilecek
durumlar mevcut olmaktadir.

Kapal1 alanlarda ¢aligma yapilmadan evvel uyar isaretleri asilmali ve bu isaretler goriiniir yerde
olmalidir. Calisma yapilmadan evvel calisma talimatlari hazirlanmalidir. Calismayr yapacak
personellere oksijen destekli maskeler verilmeli ve kullanimlar1 kontrol edilmelidir.

Calisan personellere kapali alanlarda g¢alisma ile gaz Ol¢limii ve uyarilari konularinda egitim
verilmelidir.

Kum ve Yag Tutucu Ekipmanlarinda Cahsmada Tehlike Durumlari ve Onlemler: Ozellikle
endiistriyel kullanim atiksularinin birbirine karismasi halinde ugucu organik bilesiklere maruz
kalma durumlarinda sorunlar olabilmektedir.

Havalandirmali kum tutucularda havalandirmadan dolay1r Ugucu Organik Bilesiklerin olusumlarina
dikkat edilmelidir. Ugucu Organik Bilesiklerin olusumu, calisan personeller i¢in saglik riski teskil
etmektedir. Bu alanlarin iizeri kapali tutulmali ve giivenligin ilk adimi1 bu sekilde alinmalidir.

Havuzlara diisme ve kayma durumlar tehlike durumlarindandir. Alinmasi gereken 6nlemler olarak,
Temizliklerin siklig1 artirilmali, calisanlara taban1 kaydirmayan is ayakkabist verilmelidir. Kayma
ve diismelere karst uyar1 levhalari asilmalidir. Yiirtime platformlarinin {izerinde yapilacak
caligmalar ve kontrollerde emniyet kemerleri takilmalidir. Yiiksek alanlarda korumaliklar olmali ve
kontrolleri saglanmalidir.

Acik havada ve alanlarda yapilan calismalar sirasinda, mevsimlere uygun is kiyafetleri kullanilmali
ve mevsimlere gore is planlamalar1 yapilmalidir. Asir1 soguklara karst siki giyim ve korumali
eldiven ve diger techizatlar kullanilmalidir. Giines etkisinden korunmak iginde kremler ile kisisel
koruyucu donanimlarin kullanimlar1 saglanmalidir.

Calisanlara uygun is kiyafetleri ile kisisel koruyucu donanimlar verilmeli, is kiyafetlerinin
yikanmasi sirasinda gerekli kosullar saglanmalidir. Kirliliklerin baska yere taginmasi dnlenmelidir.
Calisanlarin temizligi i¢in dus almasi amagh gerekli kosullar saglanmalidir. Atiksuyun yutulmasi
durumunda acil miidahale talimatlar1 uygun noktalarda asilmali ve uygumalar yapilmalidir.
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On Cékeltme, Havalandirma ve Son Cokeltme Havuzlarinda Tehlikeler ve Onlemler: Zemin
kaynakli kaymalar, diismeler tehlike ve Onlemleri, Havuz etrafinda kopiiklerin tagmasi, ki
aylarinda buzlanma, kimyasal dokiilmesi gibi durumlardan kaynakli aralikli temizlikler
yapilmalidir. lgili uyar1 levhalar1 goriiniir yerlere asilmali, ¢alisanlara ise tabam1 kaymayan is
ayakkabilar1 verilmelidir.

Temizlik ve bakim faaliyetleri sirasinda havuzlara diismelerde tehlikeler ve o6nlemler,
Havuzlara ¢ikan merdivenlerin diismeyi engelleyecek sekilde tasarlanmasi gereklidir. Havuzlara
diismeyi engellemek i¢in korkuluk sistemleri kullanilmalidir.

Dip camurunun uzun siire beklemesi sonucunda olusan gazlara maruziyetler, havuzlarin dip
kisminda biriken ¢amurlarin pompalanmasi gerekmektedir. Cokeltme havuzlar ylizeyinde c¢ok
miktarda gaz kabarciklar1 goriiliiyorsa ¢amur, uzun bekletme siiresinden dolay1 gaz cikislar1 ve
kokularina sebebiyet vermektedir. Bekletme siirelerinin uzun olmamasi gereklidir.

Basingli su ile genel temizligin sirasinda boru hakimiyetlerinin kaybedilmesi sonucu basingli suya
maruziyetler, Calisma Oncesinde hortumlarin aksamlar1 ve baglantilarinda kagak veya sizinti
kontrolleri yapilmali ve dnlemler is baslamadan alinmalidir.

Pompa istasyonlarinda Tehlikeler ve Onlemler: Pompa bakimi ve onarimi sirasinda elektrik
carpmalarinin tehlikesi ve 6nlemleri, Sigortalarin tiimii kontrol edilmeli, akim kontrollii kesilmeden
calisgmaya baslanmamalidir. Calisma Oncesi kilitle/etiketle  bildirimleri  ve yontemleri
uygulanmalidir.

Laboratuvarlarda Tehlikeler ve Onlemler: Kimyasal maruziyetler, ¢eker ocak laboratuvarda
bulunmali kimyasal kullanimi esnasinda ¢alistirilmalidir. Laboratuvar personeline egitimler
verilmeli ve tekrarlar1 yapilmali, kimyasallarin 6zelliklerine ve tehlikelilik siniflarina gore giivenli
depolanmas1 saglanmalidir. Giivenlik bilgi formlar erisilebilir yerlerde muhafaza edilmelidir.
Kimyasallarla temas sonrasi ellerin yikanmasi i¢in lavabolar ve temizlik iirlinleri bulunmali,
calisanlara uygun kisisel koruyucu donanimlar temin edilmelidir.

Tesis Genelinde Tehlikeler ve Onlemler: Aydinlatmalar, Tesis genelinde ve ozellikle gece
caligmalarinda uygun aydinlatmalar saglanmali.

Yanginlar ve patlamalar, Patlamadan korunma dokiimanlari ve acil durum eylem planlar
hazirlanmalidir. Goriiniir yerde olmalidir. Periyodik olarak acil durum tatbikatlar1 yapilmali
personel egitilmelidir. Uygun yerlere uygun sayida ve uygun sartlarda yangin sondiirme tiipleri
yerlestirilmedir.

Bulasic1 hastaliklarin tehlikelilik durumlar: ve 6nlemler, Atiksu ile ¢alismasi ve temasi olacak
olan personellere uygun kisisel koruyucular verilmelidir. Calisan personellerin asilar1 yapilmali ve
takip edilmelidir. Periyodik olarak ise saglik taramalar1 yapilmalidir.

4. Sonuclar

Bu ¢alismada, ¢evre dl¢iim ve analiz laboratuvarlari ile atiksu aritma tesisi isletme personellerinin is
saglig1 ve gilivenligi yoniinden ¢aligmalarinin konusu detayli olarak ele alinmistir. Cevre dl¢lim ve
analiz laboratuvarlarinda ¢alisan personellerin ¢alisma alanlari, uyulmas:1 gereken Is Sagligi ve
Giivenligi kurallarindan bahsedilerek, Atiksu aritma tesisi gibi biiyiik ve karmagik sistemlerde gorev
alan personellerin Is Saglig1 ve Giivenligi yoniinden ¢aligmalarinin incelenmesi ve irdelenmesi ele
alimmigtir. Konular ele alinirken calisma ortamlari ve sartlari, ilgili makine ve ekipmanlarin
hakkinda bilgiler verilmistir. Bu kapsamda, farkindalik yaratmak amacimizin yani sira, saha
tecriibelerin aktarilarak, atiksu aritma tesisleri ve calisanlart i¢in Onemli bir kaynak ortaya
cikartilmistir.
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Abstract

Studies on armor systems in the field of defense industry basically involve two features. These are
to be light enough not to restrict the physical mobility of the vehicle (vehicle armor) or the user
personnel (personal protective armor) and the other feature is that it is lightweight and at the same
time shows high ballistic resistance against impacts and explosions. In this study, the effect of
polymer coating on the ballistic performance of 6 mm thick glass fiber-reinforced composite armor
plate was investigated. The polymer coating thickness was approximately 7 mm and the total
material thickness was 20 mm. Ballistic tests were carried out using a gas gun system. Ballistic tests
using fragment-simulated projectiles were carried out under 400 and 550 m/s projectile velocity for
the glass fiber plate and coated glass fiber plate. Under 400 and 550 m/s projectile velocity, the
projectile exit velocities of the uncoated glass fiber plate were measured to be approximately 292
and 446 m/s. When the coated specimens were tested, the exit velocities were measured as 92 and
275 m/s under the same projectile velocities. The polyurea coating reduced the exit velocities by
68% and 40% for the 400 and 550 m/s projectile velocity, respectively.

Keywords: Glassfiber Armor, Polymer Coating, Ballistic
1. Introduction

Polyurea, an elastomer, is formed by the reaction of two components, isocyanate and polyamine.
The mixing of these two components in equal amounts is carried out under high temperature and
high-pressure conditions. Polyurea structure has 2 different regions, hard and soft. Polyurea
coatings have been applied to structural components to increase the mechanical durability and
strength of a structure [1-2, 3, 4].

Recently, composite materials developed using polymer coating technology have led to the
development of lightweight ballistic protection systems. These systems aim to reduce the weight of
individual body armor, increase the performance of armored vehicles, and improve the energy
absorption capabilities of ballistic armor. These innovations provide a great benefit in terms of
users' defense security and mobility. Most of the research so far has focused on how to make glass
fibers more resistant to ballistic impacts. However, advances in polymer composites have offered a
new perspective to the study of protective armor materials.

Numerous investigations have delved into assessing the ballistic resilience of composite sheets
coated with polymers. Wu et al. [5] undertook a comprehensive examination, employing both
experimental and numerical approaches, to scrutinize the damage response exhibited by steel plates
coated with polyurea (referred to as PCS) under the dual influence of fragments and blast loading.
The utilization of steel plate structures exposes them to potential risks associated with external blast
and impact loading during their operational lifespan. Application of spray polyurea emerges as a
straightforward solution to enhance the impact resistance of existing steel plate components.
However, current research predominantly concentrates on single loads, neglecting the impact
resistance of polyurea under multiple loads.
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To simulate real-world scenarios, cylindrical RDX charges accompanied by tungsten alloy balls
were employed to generate fragments and blast waves simultaneously. Field blast tests were
subsequently conducted on three variants of PCS plates, each featuring distinct configurations.
Interestingly, the PCS plate coated on both sides exhibited a higher degree of damage compared to
its single-layer counterpart, while both single-sided spraying methods demonstrated superior
performance. Corresponding numerical models were also established to elucidate the dynamic
response process of PCS plates subjected to combined fragments and blast loading. The calculated
results were then meticulously compared with the 3D scanning test results to validate the accuracy
and reliability of the numerical simulations.

Staniszewski et al. [6] introduced a multi-scale, finite element-based approach using laminate
mechanics to create a Representative Volume Element (RVE). This approach aims to capture ply-
level material nonlinearity and strain-induced fiber reorientation in Ultra-High Molecular Weight
Polyethylene (UHMWPE) composite laminates subjected to low-velocity impact (LVI). UHMWPE
composites find extensive use in various protective armor systems, and the design of these systems
traditionally relies on empirical studies, which can be both costly and time-consuming. Therefore,
there is a growing interest in modeling tools that can enhance performance by leveraging the design
of layered composite architectures. The study investigates the effects of strain rate on the ply-level
material response and the predicted LVI response of UHMWPE composites. A specific LVI
methodology is developed to characterize the impact performance of thick-section UHMWPE
composite materials. This methodology serves as a valuable tool for evaluating and ranking the
impact performance of different UHMWPE composite materials, laminate architectures, and
processing conditions. By combining the LVI methodology with the multi-scale RVE approach, the
study establishes a comprehensive modeling tool capable of exploring the design of laminate
architectures for UHMWPE composite structures. This integrated approach vyields ply-level
behavior and delamination properties that are dependent on materials and processing conditions,
offering valuable insights for optimizing the design of UHMWPE composite systems.

Mobhotti et al. [7] conducted a study on the penetration of high-speed projectiles through polyurea-
coated AA5083-H116 aluminum alloy plates. The investigation involved seven plate configurations
with varying overall thicknesses. These configurations comprised combinations of 5 mm and 8 mm
base plates (AA5083-H116) and 6 mm and 12 mm polyurea layers. Close-range firing was carried
out using a 5.56 caliber cannon, with targets positioned perpendicular to the projectile flight
direction. Two laser velocity displays were employed to measure input and output velocities. The
study presents and discusses the efficacy of polyurea coating in terms of reducing residual velocity,
elucidating damage mechanisms, absorbing kinetic energy of the plates, and exploring the impact of
different layer configurations on residual velocity. Comparative analyses of polyurea coating
thicknesses reveal its commendable ability to absorb energy, resulting in a subsequent reduction of
projectile residual velocity. The research also highlights the protective function of polyurea coating,
demonstrating its capability to act as a shield against flying particles and fragments.

The composite materials produced by combining polymer matrix materials and glass fibers, which
are the subject of the study, are called glass fiber composite sheets. Glass fibers are selected as high
performance fibers in defense and security fields due to their properties such as high strength and
low density. Polymer matrix materials are generally composed of materials such as epoxy, polyester
or vinyl ester polymers. Glass fiber composite plates have properties such as high strength, low
density, high stiffness and good impact resistance. Thanks to these properties, glass fiber composite
plates are frequently used for ballistic protection. The advantages of glass fiber composite plates
include high strength and low density, while the disadvantage is that they are susceptible to damage
and expensive. Also, the chemical resistance of glass fiber composite plates can be limited.
Applying a polyurethane coating to the surface of glass fiber composite plates is called polyurea
coating of glass fiber composites. Polyurea coating of glass fiber composites provides an additional
protective layer to the surface of the plate. This layer increases the impact strength of glass fiber
composite plates and protects their surface against scratches, cracks, chemicals and UV radiation.
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In this study, the ballistic behavior of glass fiber armor plate used as a particle shield with a particle
simulated projectile was investigated and the effect of polyurea coating on this behavior was
examined. Ballistic performance was investigated by examining projectile exit velocities and
deformation geometries.

2. Materials & Results

A polyurea compound containing isocyanate (-NCO) and a polyamine compound with two or more
primary amino groups (-NH2) react in a 1 to 1 ratio to form polyurea. This material was first
marketed in 1989 by Texaco Chemical Company [8,9].

LR AR
ocnPnco o HNTNH, —= A N ﬁ\}N{”‘J;‘(

1socyanate Diamine

Figure 1. Reaction of polyurea synthesis

Polyurea is a material belonging to the group of elastomeric polymers and is used in various
application areas. These include coatings, waterproofing, corrosion prevention, energy absorption,
ballistic protection and many more. Especially with the spray coating industry, it has become
possible to increase the mechanical durability and strength of a structure by applying polyurea spray
coatings to structural components.

Compared to other polymer-based armor materials, polyurea has less physical strength. However,
considering that one of the most critical properties for protection against high tensile propulsive
loads, such as blast and ballistic, is its high elongation ability, it is clear that polyurea can be used
successfully in ballistic areas.

Figure 2. Gas-gun and high-speed camera system
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Figure 3. FSP bullet geometry

Polyurea can often elongate up to 100% or more. It also has the advantage of being easy to apply.
Polyurea hardens and solidifies in a short period of about 5-15 seconds. It also has the ability to
adhere strongly to surfaces. The very high reaction rate prevents the coating from being affected by
environmental humidity and temperature. In this way, polyurea coating can be applied to almost any
type of surface under any condition.

Polyurea can be easily applied to the surface of structural elements by brush, stick or spray
methods. In addition, polyurea is used in industry for coating many different surfaces from tunnels
to bridges, roofs to parking lots, storage tanks to cargo ships, truck bodies to many different
surfaces because it forms lightweight and fire and abrasion resistant structures and adheres well
with a wide variety of substrates such as concrete, metal or timber.

Figure 4. High-speed camera images of glass fiber plate without polyurea coating during ballistic test (V=400
m/s)
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Front view
V1=400 m/s

\VV2=550 m/s

Back view
V1=400 m/s

Figure 6. Front and back views of the glass fiber plate after ballistic test
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Front view
V1=400 m/s

\V/2=550 m/s

Back view
\V1=400 m/s
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Figure 7. Front and back views of the polyurea coated glass fiber plate after ballistic test

Ballistic tests on glass fiber composite plates, designed as particle shields in armor systems, were
conducted at the Mechanical Laboratory of Erciyes University Engineering Faculty using a gas gun
system (Figure 2). The deformation patterns on the front and back sides of the samples were
carefully examined after-test. These glass fiber composite sheets, with dimensions of 200x200 mm
and approximately 6 mm thickness, were manufactured through the hot press method. A particle-
simulated bullet, FSP, was employed during the tests (Figure 3). The ballistic experiments were
executed at two different velocities: 400 m/s and 550 m/s bullet velocities. Subsequently, each
sample underwent a coating of polyurea and was subjected to the same velocities. This procedure
allowed for an assessment of the material's behavior post-damage. High-speed cameras recorded the
tests, capturing projectile velocities and providing valuable insights into the impact dynamics. The
sample clamping apparatuses, illustrated in Figure 2, were integral to the testing process. Projectile
exit velocities were measured through image processing methods using high-speed camera
software, utilizing reference points for accurate measurements (Figure 2). Figure 3 provides the
geometrical dimensions of the FSP projectile. For reference, the uncoated glass fiber plate weighed
477 g with an areal density of 11.9 kg/m2. Following the application of polyurea, the coated glass
fiber sample's weight increased to 970 g, with a corresponding areal density of 24.2 kg/m2. These
details contribute to a comprehensive understanding of the material's response to ballistic impact
and the protective capabilities conferred by the polyurea coating.

Figure 4 shows the images recorded by the high-speed camera during the ballistic test under a
projectile velocity of 400 m/s for the glass fiber armor plate. The images given as T1-T7 time
interval give a detailed view of the bullet entry and exit interval. Figure 5 shows the images of
polyurea-coated glass fiber plates during a ballistic test under the same velocity. When the images
captured at the same time interval are examined, it is seen that fiber fracture was prevented by the
polyurea coating. Polyurea coating stabilized the deformation geometry. Especially with the
projectile exit, the polyurea coating covered the exit hole. Figure 6 shows the front and back images
of the glass fiber plates after ballistic test. Damage at the projectile entry and exit points can be
seen. While there is no fiber fracture at the projectile entrance, the delamination between the layers
is more visible on the back side of the plate. The increase in projectile velocity did not show any
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difference in the damage area on the front side of the plate, but increased the damage area on the
back side. Figure 7 shows the front and back images of the polyurea coated glass fiber plate after
ballistic test for both velocity values. Damage areas are not visible due to the color of the polyurea
coating. In addition, projectile entry and exit points are not visible. These locations are indicated by
arrows. The effect of the polyurea coating can be examined by measuring the entry and exit
velocities as well as the damage areas.

Figure 7 shows the exit velocities of coated and uncoated glass fiber plates under projectile
velocities of 400 and 550 m/s using high-speed camera software. The measured exit velocities were
measured during ballistic testing using image processing. For the uncoated glass fiber, the average
exit velocity was measured as 292 m/s in the test with a projectile velocity of 400 m/s. When the
glass fiber plate was coated with polyurea material under the same velocity value, the exit velocity
decreased to 92 m/s on average. Therefore, the projectile exit velocity decreased by 68% with
polymer coating. This rate corresponds to a high rate in terms of ballistic tests. Under 550 m/s
projectile velocity, the average projectile exit velocity from the uncoated glass fiber plate was 446
m/s. With polyurea coating, the exit velocity decreased to approximately 275 m/s. Under 550 m/s
impact velocity, the reduction in projectile velocity with polyurea coating was about 40%.
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Figure 8. High-speed camera images and velocity measurement during ballistic testing

3. Conclusion

In this study, the ballistic behavior of polyurea coated glass fiber composite sheets was investigated.
In ballistic tests using a gas gun system, images and exit velocities during the test were measured
using a high-speed camera. Glass fiber composite sheets were produced by the hot press method.
Samples with a thickness of 6 mm were then coated with polyurea. The total thickness of the
specimens with a polyurea thickness of 7 mm was measured as 20 mm. The areal densities of the
coated and uncoated specimens were 24.2 kg/m2 and 11.9 kg/m2. Ballistic tests were carried out
using particle simulated projectiles. Two different projectile velocities, 400 and 550 m/s, were used.
With the polyurea coating, the projectile velocity decreased by 68% at 400 m/s and 40% at 550 m/s.
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Abstract

The digital of insurance companies this help the financial institutions to reach to new local and
international markets. And help customers to get the insurance products in an easy way and low
costs. In this study, attempts to discover the opportunities and determine the challenges that may
face the insurance institutions. This research aimed to analysis the nature and determine the
component of digital insurance companies. Moreover, the revolution of digital exactly after the
corona pandemic help to increase the companies to discover new products and change from
traditional products to digital services to reach customers. This paper was depended on review
articles and magazine and the websites of big insurance companies to highlight the opportunities
and challenges that appeared through changing from the traditional to digital companies. This
research found that the insurance companies still not come up with the 4th revolution despite of the
other financial institution adopt the digital system. In spite of, there is the low acceptance of digital
insurance but increase steadily. This paper found that there are some digital companies start to
entrance in the insurance sector and create new competition between them. Also, there are a lot of
benefits encourage companies to change from traditional distribution to digital distribution. The
paper recommends the insurance companies to analysis the challenges through inter the digital
culture in their companies and learn the employees how to use it and interest from the opportunities
through use the technical ways to reduce the costs of productions and increase the profits.

Keywords: Insurance Companies, Digital Changes, Digital Services Challenges And Opportunities.
1. Introduction

The insurance system is the vital activity support and protect the economic system in the countries.
(Rajput, Suraiya & Ahmed, 2022) The insurance companies share to reduce the risks that the
individual and companies afraid of it and make them a hindrance to establish new business or invest
in new sectors. Furthermore, The rise of fintech, changing on generation behavior, and the changes
of circumstances of economic these lead to accelerate the insurance companies to thinking to adopt
the digital approach (Molnar, 2020). This revolution in the 21 century, digital effect on a lot of
financial institutions like as the banks and investment companies. (Badlo, 2022) This digital
revolutions and corona pandemic situation made many companies search a new approach to reach
customers and facilitate to provide products and services in his home by using e- commerce
(Stankovi¢ & Tomi¢, 2020) .

The revolutions help to spread and abroad the thought of services not only provide the products of
insurance. In addition, to provide more consultant and advices to protect the customers and the best
way that help to reduce costs and risks. (OECD, 2015) the insurtech appeared in recent years 2015.
That target to revolutionize how insurance is done. The world bank group mentioned that insurance
will change more in the next 5 years than in the last 100 years are becoming more frequent. And
more than 1,300 global startups are focusing on technology applications to the insurance (Global &
Fintech, 2018). So, digital insurance is a phenomena that represent an immense challenge in front of
different sectors and especially in the insurance sector. Despite of this challenge which the
insurance sector should face it and attempt to avoid it (Cappiello, 2020).
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There are several opportunities that companies should focus on to invest on it that mean the
interests of the digital revolution and make insurance products and services more available at low
costs and a wide range of services for a large sector of the population (Klapkiv & Klapkiv, 2017).
Thus, the insurance companies have less affects to the digital according to their regulations and the
capital against risk not impregnable (Digital McKinsey, 2017). The other hand the consumers
expected that when the services and products comes to the moment of truth the customer will deal
with the insurance companies with more easily and directly ways and smoothly and time to time
will be natural (Niddam, Michaél & Barsley, Nick & Jean-Gard, Christophe & Cotroneo, 2014). So,
satisfaction of the customer is important however when the product is new may the customers will
be not satisfied only in sometimes though the customers when know the benefit of the new product
will be more satisfying for it.

1.1. The Goals of This Research
This research attempts to:

- Explanation the digital insurance and clarifying the techniques that will be used in insurance
application and distributions.

- To discover the opportunities of the new digital system in insurance and to determine the
challenges and risk that may face when the companies adopt the digital system.

- To explore more knowledge about the digital systems, cloud computing, blockchain, and
chatbots and other terminology.

1.2. Methods

The methods that used to collect information from the previous studies and books that related to the
subject also research was depended on the surveys that were published by the government and
private organizations. This method was selected because it is more reliable, economical, and
efficient in terms of time and resources.

This paper attempted to make exploring the opportunities that will encourage the insurance
companies to establish and depend on digital products and immense the ways of distributions. Also,
the paper was mentioned the challenges that may be face the companies when they need to change
to the digital and to pass the barriers that interrupt the applied the digitalization to be more
available. This research divided into four sections, first section mentioned the introduction and
method of research. The second section focused on the discussion and define the digital insurance
and cite the new distributions that may be more effective than the old one. Third sections discover
the challenges and opportunities that may face the digital insurance companies. The final section
was mentioned the result of discussion and made some recommendations to consider more about
the digital insurance.

2. Previous Studies
There are several studies discussed the opportunities and challenges from different aspects like:

(Susanto, Deny&Hasibuan, Fauzie&Prasetyo, Dedy&Darodjat, 2023) this paper was done in
Indonesia. This article analyses the potential and challenges related to the digital insurance
contracts. The paper was depended on descriptive research and literature analysis. This paper found
that there are some challenges associated to protect customer personal data, data security and legal
aspects. This research recommends the regulators to establish an security standards and legal to
protect the personal data and grantee the all parties involved in the digital insurance contracts.

(Kajwang Ben, 2022) this paper discussed the opportunities and challenges in the artificial
intelligence in insurance companies. This research was used the qualitative approach and depend on
the previous studies and the websites This research found that there are lack of culture of artificial
intelligence and its very low talent in the creating new services of the insurance sector. The author
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recommended the management to increase the investing in the training program and diffuse the
culture of artificial intelligence in the companies to take more benefit from it.

(Rajput, Suraiya & Ahmed, 2022) this research discussed some of opportunities and challenge that
face the insurance companies in Bangladesh. The paper was depended on the survey of 60 private
and public insurance companies in Bangladesh. The result of this research that the digital insurance
companies have a slowly and gaining steady acceptance in the current generation. And the
government should support the digital environment to increase the digital insurance companies.

(Mentasiti, 2021) this research is an Italian study discussed the changes in banking and insurance
changes and adopting the new technical for distributing their services during the period of corona
pandemic. This research analysis the information according to identity that provides the digital
service security of CIE and SPID and did some interview with the managers of companies. This
paper found that, the banking sector adopted the digital techniques. In addition, they have positive
towards the two solutions CIE and SPID. While, the insurance sector are mostly not encouraged by
the high level of security CIE and SPID concerns regarding user experience and the insurance
companies believe that the identification process is not significant enough to carry out and running
costs of the two solutions.

(Pillay & Njenga, 2021) this researcher clarified the digital insurance will help to reduce the cost
through increase the efficiency operational system. Because the efficient operational system causes
to increase the cost of head expense that leads to increase the premium of insurance. This research
was depended on case study of one traditional insurance company in South Africa. And this
research found that the insurer depended on pre digital methods to operate a business and
recommend the companies to adopt the digital system like as internet of things and block chain and
artificial intelligent that leading to lower costs and more affordable of productions.

(Stankovi¢ & Tomi¢, 2020) this research was depended on Sustainable Development Goals of the
United Nations in the digital insurance companies. This research was conducted by the qualitative
approach. The author discussed some of the challenges and opportunities that versus the sustainable
development goals and found that the digital insurance gave more relevance products that lead to
create a special safety net of services for women and family and groups of people and analysis their
risks. The new products will distribute to reduce the poor and enhance the innovation and
employment and increase the sustainability and growth of economies.

(Molnar, 2020) The paper focused on only an aspect for digitalization. This research was mentioned
the benefits of the big data and the challenges that will face insurance companies. This research
used the approach of analysis the information of eco-system and insurance companies. The research
found that the emerging techniques have got chance to create synergy between traditional data
house and the most recent data lake approach. This synergy creates a good approach to analytic the
data on many aspects of financial activities and insurance predicting and forecasting.

(Tarr, 2018) this research highlights the risks and opportunities of distributed ledger technology and
blockchain with insurance companies and its risks and found that there are three risks in general
ledger transparency risk, cyber risks and operational risks and this paper depended on the legal
framework and reviews some of the challenges.

3. Background and Discusion

In the 4th industrial revolution is conformed to digitization and digitalization in the insurance
business the digitization course to reduce costs and minimize the error rate and maximize the
customer satisfactions. But the effect of digitalization in insurance system can be represented like
this following cycle of digitalization:
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Digital offering

Customer satisfaction digital distribution

=

There are some technical tools were used in the insurance activities divided according to the
activities to three groups:

1- First group: the technical tools used to collect and analysis information
a- Artificial intelligence
b- Big data:
The definition of artificial intelligence and its benefits:

Insurers use Artificial Intelligence (Al) to optimize their business processes, such as to fast-track
claims processing, reduce handling errors, detect fraud, and potentially save thousands of work-
hours. (Pillay & Njenga, 2021). And the last 5 to 10 years the Artificial Intelligence (Al) becoming
more beneficial and have got a significant impact in the health care industry (Goel et al., 2023).

The definition of big data and its benefits:

The insurance companies will be able to get big data for several groups of products and evaluate the
risks of them in different ways, and this will lead to reshape the products in that time reduce the
global risk pools (Niddam, Michaél & Barsley, Nick & Jean-Gard,Christophe & Cotroneo, 2014).
There are some of dominants that interest from the big data like as:

Pricing and underwriting, estimating to collect information and do some complex process to assess
the risks by the actuary to determine the price a policy and this may be faulty or misevaluation
however the big data that helps insurance companies to calculate the price a policy in accurate ways
and in short time (Molndr, 2020). Also, in settling claims, companies take a lot of time to calculate
the damages and loss need to evaluate the risks and it takes a lot of time and more of efforts and this
did not provide satisfaction for the parities. However, in the big data system the companies can save
the time and the personal effort by using the big data that analysis the complex information in few
minutes.

2- Second group the technical tools used to digital storage and preservation
a- Block chain
b- Cloud computing
The definition of blockchain and its benefits

Blockchain technology provides ease of automating claims and client verification processes and
provides a secure means of transferring data between parties when settling claims, thus introducing
efficiencies and reducing costs (Pillay & Njenga, 2021)

The definition of cloud computing and its benefits:

Cloud computing refers to accessing IT infrastructure through a computer network without to install
anything on your personal computer (Chunwuemeka, Benneth &Okhuoya, 2022). This system helps
companies to store their information in cloud computing and give several advantages likes save
time and lower costs, the insurer can deal with information from any place easy to do complex
process. In spite of this benefit, the challenges is the fear of data breaches because there are three
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parties in this case and the insurer need more guarantee and confidence to adopt like this new
technology

3- The third group: the technical tools used for sales and distributions
a- The application of mobile
b- Chatbot's: the chat bot's
c- Robo advisor
d- Contact media

e- Internet websites the insurance companies will be able to get big data for several groups
of products and evaluate the risk of them in different ways, and this will lead to reshape
the products in that time reduce the global risk pools (Molnar, 2020).

f
3.1. To Transfer To Digital Insurance

YouTube pages

This paper (Hess et al., 2016) mentioned the conceptual framework for formulating a digital
transformation strategy identifies the four key dimensions of every digital transformation endeavor:

1. The use of technologies reflects a firm’s approach and capability to explore and exploit new
digital technologies.

2. Changes in value creation reflect the influence of digital transformation on a firm’s value
creation.

3. Structural changes refer to the modifications in organizational structures, processes and skill sets
that are necessary to cope with and exploit new technologies

4. The financial dimension relates to both a firm’s need for action in response to a struggling core
business as well as its ability to finance a digital transformation endeavor. And this represents some
challenges the company should endeavor to deal with them.

Wile, this research (Alsaid, Reem & Alarabi, 2022) determined six dimensions to transfer to digital
insurance represent in this:

1- The effect of digital on the customers: the insurance companies need to understand the
behavior of customer and their priorities to design a new product that has acceptable from
customers.

2- Sales models and multiple channels of distributions: the customer will expect that the
insurance companies strong channel distributions on the internet and applications on other
mobile devices.

3- The development process by digital technics: because the digital tech process will be vital
activity that distribute to make the process more easily through reduce the time of
procedures and increase the time to produce the services in very low faults.

4- Big data and advanced analysis that applied in the whole business: the big data carry out
complex procedures and make improvement in different aspects like divide customers,
account risks, discover the faults and so on...

5- Enabling digital transformation through technology enhancement: the biggest challenges of
supporting the information technology environment in the companies to be more
competitive.

6- Enhancing the digital innovation: to be digital innovation this required to create the
environment that enhances the innovation and encourage the coordinations between the
units of companies.

» >
% " ISBN: 978-605-71214-9-3 120 www.hilmescongress.com ”"
> 40 > ®
4 4>



http://www.bilmescongress.com/

VIII. Uluslararas: Bilimsel ve Mesleki Calismalar Kongresi (BILMES 2023), 22-24 Aralik 2023, TURKIYE
VIII. International Scientific and Vocational Studies Congress (BILMES 2023), 22-24 December 2023, TURKEY

A manner that is similar to conventional responses from humans, in thoughts, judgment, and
motivation (Kajwang Ben, 2022). These computer systems have enabled people to carry out
numerous tasks and significantly improving their efficiency and effectiveness. They are also often
used to make decisions that require a high level of human expertise and this helps people to
anticipate problems or deal with issues as they come up.

3.2. Some of Challenges of The Digital System of Insurance Companies

1- One of the significant challenges is that many insurers are still hesitating to change their
legacy system. These systems are usually being high prices to maintain and upgrade and
there are some challenging to integrate with e new cloud base solutions and the Insurance
companies store a great deal of sensitive data, and this data must be secure when stored in
the cloud(Cag, 2022).

2- There are some challenges face the change to the digitalization these challenges that
appeared from the use of digitalization that is the first order effects can be observed in
production of ICT. These effects, though, are assessed as negative, since manufacturing
processes involved in production of ICT cause pollution and greater usage of energy
(Stankovi¢ & Tomié¢, 2020).

3- Trust and privacy concerns like what mentioned in the beginning the insurance not adopt the
technical distributes like, chatbots because the information about insurance companies is
sensitive and private information. And this information when appeared to other institutions
or individuals may lead to hurt customer through financial loss or physical and
psychological damage also, there are various strict regulations and legacy for the online
systems. (Cardona et al., 2021)

3.3. The Opportunities and Benefit of Digital System
There are some of the opportunities that are special for the insurance companies:

1- The positive effects of ICT are reflected in impacts and opportunities created by the
application of ICT to optimize unsustainable energy consuming processes.

2- The third order positive impacts are expected to be achieved due to using ICT as a
substitute for lifestyle practices of a large number of people,

3- improving society’s overall decision-making capacity to implement sustainability policy
with metrics to measure impacts in real time, which can be achieved by using ICT, are
characterized as the fourth order effects (Stankovi¢ & Tomié¢, 2020).

In general, the digital identity facilitates the contract between individual and business and society in
a positive impact that leads to (Mentasiti, 2021):

1- Time and cost saving:

Digital identity interest from the digital system through reduce the time of registration and waiting
for boarding. On the user side, the digital identities save the time to go to the office and reduce the
cost by eliminating the intermediaries or brokers.

2- Reduce the fraud: in digital identity can reduce the wide range of frauds and increase the
trusts and the theft was becoming more difficult. At the same time build a unique identity to
perform procedures.

3- Increase sale of goods and services: digital identities distribute insurance companies to
create new products and immense the services and to target larger customers in local and
international markets.

4- Greater employment and labour productivity: digital identity no need place to work
however, they need only working hours from any place, this case courage digital identities
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to demand employees who have good skills to perform the activities that lead to improve the
productivity.

5- Increased tax collections: the digital identity lead to increase the tax was collected by the
government and the tax represent the vital effect of economic and source of revenue of
countries.

4. Results

This research found some good points through the reading previous studies and the discussion of
these studies, there are:

1-

The digital revolutions is a good system and the models that made a positive impact on the
financial institutions despite off the digital not conformed to the insurance like what happen
in financial institutions there are some start up companies are entering into the market and
competitive to the traditional companies.

There are many benefits of a new technology system that increase the profitability and
enhance the quality of services and make accurate complex process and save time at that
time there are some risks threat the insurance industry like confidentiality and trust because
the sensitivity of insurance information.

There are many technique's applications in the insurance industry that realize satisfaction for
the costumer and enhance the communication between the insurer and the insured like smart
phone application, You Tube, robo advisors, blockchain, and chatbots etc. In spite of some
of them contains risks.

The new generation who dealing with digital and changes of society in different aspects like
banking and economic conditions, and appeared the four revolution all this factors effect of
insurance companies to change there traditional distributions and create new ways to
attractive new consumers and correspond to the changes in environments and behavior of
society.

The new models of distribution lead to reduce the cost of products and services through the
cut of the agencies and brokers and reach customers directly.

The digital information creates new products that lead to increase the profits and reduce the
costs of procedures.

The customers of insurance companies become easier to reach with product and analysis
information and made comparisons between products. At the same time comparing it with
the other companies.

5. Recommendation

1

4-

In today's business world, the biggest trend in the working company is the digitization work
and the insurance companies should adopt the digitalization in their activities to get more
efficient and effective.

The insurance sector did not adopt the digitalization in general like the other financial
institutions. However, there are some startup companies depend on the digital and will
competitive the traditional companies and make good competitive that lead the traditional
companies to get out of the market if they not create and adopt digital revolutions.

The insurance companies should adopt a new channel to distribute their products and
services. Because the recent generation always deal with the digital system and interact with
technology and they do not prefer to use the old distributions.

The insurance companies should invest more capital on the innovative products and training
staff to make them more affordable to use the digital system.
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5- It would be beneficial to conduct further studies on improving technology adoption in
traditional businesses, as unused technology can aggravate the high expense problem.

6. Conclusions

This study set out to gain abetter understanding of the environment of digital insurance and the
suatable digital services that attracive more customers and intrance new local and international
markets. So, The insurance companies should adopt the technological innovations because
technological innovations will be standard operating procedure tomorrow.

Insurance companies are more engaged and have more opportunities because of digital
connectedness for survive in the competitive and growing market. At the same time government of
countries should come forward and give support to the insurance industry for the digitalization to
share to reduce the challenges.

7. References

[1] S. Rajput, Suraiya & Ahmed, “Challenges and Opportunities in Creating Digital Insurance
Business in Bangladesh,” no. August, 2022, doi: 10.9756/INTJECSE/V1415.834.

[2] B. O. Molnar, “Data Lakes for Insurance Industry: Exploring Challenges and
Opportunities for Customer Behaviour Analytics , Risk Assessment , and Industry
Adoption,” vol. 3, no. Icete, pp. 127-134, 2020, doi: 10.5220/0009972301270134.

[3] Y. Badlo, “Digital Marketing and Social Media : A Review,” no. September 2021, 2022.

[4] J. Z. Stankovi¢ and J. Tomi¢, “Digitalization and Sustainability-Opportunities and
Challenges for Insurance Industry,” Econ. Arch., no. 2, pp. 43-57, 2020.

[5] OECD, “Technology and Innovation in the Insurance Sector,” p. 48, 2015, [Online].
Available:  https://www.oecd.org/pensions/Technology-and-innovation-in-the-insurance-
sector.pdf

[6] I. Global and P. Fintech, “How Technology Can Make Insurance More Inclusive,” no. 2,
2018.

[7] A. Cappiello, “The Technological Disruption of Insurance Industry : A Review Antonella
Cappiello , PhD Associate Professor Department of Economics and Management
University of Pisa Italy,” Int. J. Bus. Soc. Sci., vol. 11, no. 1, pp. 1-11, 2020, doi:

10.30845/ijbss.v11nlpl.

[8] L. Klapkiv and J. Klapkiv, “Technological innovations in the insurance industry,” J. Insur.
Financ. Mark. Consum. Prot. No, vol. 26, no. January, pp. 67-78, 2017.

[9] Digital McKinsey, “Digital disruption in insurance: Cutting through the noise,” McKinsey,
pp. 6-25, 2017.

[10] U. Niddam, Michaél & Barsley, Nick & Jean-Gard,Christophe & Cotroneo, “Evolution and
Revolution: How Insurers Stay Relevant in a Digital Future,” © 2023 Boston Consulting
Group, 2014. https://www.bcg.com/publications/2014/insurance-technology-strategy-
evolution-revolution-how-insurers-stay-relevant-digital-world

[11] T. Susanto, Deny&Hasibuan, Fauzie&Prasetyo, Dedy&Darodjat, “Digital Insurance
Contracts in Indonesia: Potentials and Challenges,” in Novateur Publication, India
Proceedings of IC-RMUTK International Conference on “Multidisciplinary Challenges in
Business Education, Innovation and Advanced Social Intelligence Forwarded Era 6.0,”
2023, pp. 140-149. [Online]. Available:
https://novateurpublication.org/index.php/np/issue/view/13

[12] 0. Kajwang Ben, “INSURANCE OPPORTUNITIES AND CHALLENGES IN AN
ARTIFICIAL,” Eur. J. Technol., vol. ISSN 2520-, 2022.

» >
% " ISBN: 978-605-71214-9-3 123 www.hilmescongress.com ”"
> 40 > ®
4 4>



http://www.bilmescongress.com/

VIII. Uluslararas: Bilimsel ve Mesleki Calismalar Kongresi (BILMES 2023), 22-24 Aralik 2023, TURKIYE
VIII. International Scientific and Vocational Studies Congress (BILMES 2023), 22-24 December 2023, TURKEY

[13] E. Mentasiti, “Digital Identity in Italy : challenges and opportunities for the adoption in
banking , insurance and utility sectors,” Politecnico- Milano 1863, 2021.

[14] C. P. Pillay and J. K. Njenga, “Opportunities for Reducing Expenses through Digital
Innovation: The Case of an Insurance Company,” African J. Inf. Syst., vol. 13, no. 1, pp.
99-112, 2021.

[15] J. A. Tarr, “Distributed ledger technology , blockchain and insurance : Opportunities , risks
and challenges,” 2018.

[16] S. Goel, A. Guha, U. Kuppusamy, and T. Shanmugam, “Researcher on Artificial
Intelligence and Its Applications,” Lect. Notes Networks Syst., vol. 761 LNNS, no. 4, pp.
512-522, 2023, doi: 10.1007/978-3-031-40579-2_48.

[17] I. Chunwuemeka, Benneth &Okhuoya, “A Research on Cloud Computing,”
https://www.researchgate.net/publicati on/366320853, vol. 17, no. 1, pp. 111-136, 2022,
doi: 10.13140/RG.2.2.22087.57762.

[18] T. Hess, A. Benlian, C. Matt, and F. Wiesbock, “Options for Formulating a Digital
Transformation Strategies,” MIS Q. Exec., vol. 15, no. 2, pp. 103-119, 2016.

[19] A. Alsaid, Reem & Alarabi, “Insurance and the Fourth Industrial Revolution ‘Digital
transformation and the future of the insurance industry,”” Sci. J. Financ. Adm. Stud. Res.
vol. XI1l March 2022 Egypt., vol. XIII, 2022.

[20] D. Cag, “Cloud Computing in the Insurance Sector: The Ultimate Guide,” 2022.
https://insurtechdigital.com/digital-strategy/cloud-computing-insurance-sector-ultimate-
guide

[21] D. R. Cardona, A. Janssen, N. Guhr, M. H. Breitner, and J. Milde, “A matter of trust?
Examination of chatbot usage in insurance business,” Proc. Annu. Hawaii Int. Conf. Syst.
Sci., vol. 2020-Janua, pp. 556-565, 2021, doi: 10.24251/hicss.2021.068.

T 8 . »
_,’ P‘ ISBN: 978-605-71214-9-3 124 www.hilmescongress.com ,’ "
. W ~ iW
4w 4w



http://www.bilmescongress.com/

VIII. Uluslararas: Bilimsel ve Mesleki Calismalar Kongresi (BILMES 2023), 22-24 Aralik 2023, TURKIYE
VIII. International Scientific and Vocational Studies Congress (BILMES 2023), 22-24 December 2023, TURKEY

COMPRESSION ANALYSIS OF CFRP CORES WITH DIFFERENT TOPOLOGIES
Cabhid Essizler !, Umut Cahskan 2~
! Graduate School of Natural and Applied Sciences, Erciyes University, Kayseri 38039, Turkey
1 ORCID ID: 0009-0007-9410-9726, cahidessizer@icloud.com
2 Department of Mechanical Engineering, Erciyes University, Kayseri 38039, Turkey

2 ORCID ID: 0000-0002-8043-2799, ucaliskan@erciyes.edu.tr

* Corresponding Author

Abstract

Sandwich structures with different core configurations are used as base materials for weight-
sensitive structures such as panels due to their versatility and mechanical efficiency. This is mainly
due to the relatively low cost/high performance over the service life of the part, for example, in
aircraft or automotive companies. In this study, the compression performance of CFPR composite
core structures with different topologies will be compared numerically. The performances of 2
different topological designs of core structures under compression loads are modeled using
Abaqus/Standard finite element package program. Compared to the structures currently used in
applications, the core structures are designed in topology to give lighter and higher strength and the
results are compared. It has been determined that the designed structures give more efficient results.

Keywords: Lightweight Structures, Sandwich Structures, CFRP Composites,
1. Introduction

Structures employing sandwich panels, characterized by robust face sheets and lightweight cellular
cores, are commonly employed for bearing bending loads. These cores, often crafted from
polymeric substances like Nomex, aluminum honeycombs, or occasionally polymer or metal foams,
are generally affixed to lightweight yet sturdy face sheet materials using adhesive bonding. The
advent of uncomplicated techniques for fabricating metallic sandwich panels featuring periodic
lattice truss cores has sparked considerable interest in exploring alternative core topologies [1].
Enhancing the performance of various vehicles and modes of transport is efficiently achieved
through lightweight construction. This reduction in weight is crucial for maximizing payload
capacity, improving speed to enhance driving performance, and minimizing fuel consumption.
Consequently, the automotive and aerospace industries have consistently prioritized the
development of components with high stiffness and strength-to-weight ratios. Sandwich structures,
owing to their exceptional versatility, have emerged as viable contenders in the pursuit of designing
structures with minimum weight for optimal performance [2].

Chen et al. [3] concentrated on reinforcing carbon fiber composite honeycombs, which outperform
other lightweight materials through the implementation of a curved wall topology. The carbon fiber
composite curved honeycombs (CCCHSs) were produced using a molding and bonding process. The
compressive properties in the out-of-plane direction were measured and analyzed for both woven
and unidirectional laminated CCCHs. Additionally, the study explored the influence of curvature
radius and wall thickness on the compressive strength of laminated CCCHs. Experimental findings
revealed that out-of-plane compressive strengths increased with a decrease in curvature radius or an
increase in wall thickness. Comparative analysis demonstrated that laminated CCCHs exhibit
superior out-of-plane compressive strengths compared to most existing competitive lightweight
honeycombs, positioning them as a viable choice for selective lightweight sandwich structures. This
presented a potential avenue for honeycomb structures to serve as load-bearing components.
Pehlivan et al. [4] investigated the compressive response of carbon fiber-reinforced polymer
(CFRP) honeycombs with diverse cell configurations. The corrugation technique was employed to
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manufacture CFRP honeycomb specimens, involving the corrugation of prepreg CFRP sheets into
specific shapes using corrugated aluminum molds under heat and pressure. Subsequently, the
corrugated CFRP sheets were glued and stacked to form honeycomb specimens. A total of twenty-
seven groups of specimens were subjected to experimental testing to assess the impact of cell
geometry (square, circular, and hexagonal), cell wall thickness, and height on the quasi-static out-
of-plane crushing performance. The square, circular, and hexagonal honeycomb specimen groups
were designed to have nearly identical weights. The results underscore the significance of cell wall
thickness as a crucial parameter affecting the overall crushing response of CFRP honeycombs, with
the out-of-plane compressive strength generally being independent of height. Hexagonal specimen
groups exhibited superior crushing performance compared to square and circular counterparts,
attributed to their large double foil bonding surfaces. Additionally, experimental findings indicated
that honeycomb structures with core densities ranging from 157 to 282 kg/m?® could achieve more
than a twofold increase in crushing properties through judicious cell configuration selection. Vitale
et al. [5] studied the shear performance of ultra-lightweight (ULW) carbon fiber reinforced polymer
(CFRP) cores with three-dimensional (3D) geometries. These cores were crafted from machined
CFRP laminate, utilizing an interlocking method where CFRP sheets were assembled to form a
square pattern. The density of all manufactured cores was maintained below 48 kg/m*. Employing
simple analytical mechanical models enables the prediction of panel failure behavior. Finite element
analyses (FEA) were conducted to compare and validate the theoretical models, revealing good
agreement among theoretical, finite element, and experimental results. The experimental findings
highlight that the dominant failure mechanisms involved the shear failure of the base material or
debonding, successfully predicted by both numerical and analytical approaches. Furthermore, these
cores exhibited favorable comparisons with other well-known competing materials.

Literature research showed that the core material and geometric performance of sandwich structures
are of high importance for many industrial applications. In this respect, switching to fiber-
reinforced composites as the material increases the cost, but also the weight. Weight savings can be
achieved by differentiating the geometries through sociological optimizations. In this study, carbon
fiber composite core structures with different proposed geometries are analyzed and compared
under compression loads.

2. Materials & Methods

All of the composite materials were designed as CFRP composite sheets with a height of 25 mm
and a thickness of 1 mm, and lightweight studies were carried out in 3 different geometries for the
analysis. In order to compare these different geometries, a reference model named Flat Structure
was included in the analysis. The repeating core structures and their dimensions are given in Figure
1 along with their total weights. Different cell geometries can affect the in-plane strength as well as
significantly change the force distribution and mechanical behavior of these structures. In order to
be able to observe these factors, the lightweight geometries were realized following a specific
strategy.

The clamping system used to join these plates was designed by Coté et al [6] as a system close to
the joining of materials in a honeycomb pattern. The models prepared for analysis consisted of an
array of 20 mm unit cells 100 mm long and 100 mm wide (Figure 2).

The 1 mm thick composite structure forming these structures was used as 4 layers in 0/90 fiber
orientation and the mechanical properties used in the analysis are given in Figure 3.

The Hashin's theory was used to model as the damage initiation criteria for fiber-reinforced
composites in Abaqus [7]. This theory consider four different damage initiation mechanisms: fiber
tension, fiber compression, matrix tension, and matrix compression. The composite layup section
and mechanical properties for the composite plates CFRP are given in Figure 3 [8].
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Figure 1. Unit repetitive cell render and core cell patterns

Figure 2. Interlocking manufacturing method

Longitudinal modulus, E; 150.9 (GPa)

Transverse modulus, E,, = Es;3 11.2 (GPa)

Shear modulus, Gy, = G 5.3 (GPa)

Shear modulus, G,5 1.4 (GPa) ADRER0 composito2

Volume fraction of fiber, V¢ 0.54

Poisson's ratio, py, = ly3 0.29

Poisson's ratio, o3 0.33

Density 1710 (kg/m3)

Longitudinal tensile strength, X, 1858.3 (MPa)

Transverse tensile strength, Yy = Z; 25.4 (MPa) B composite

Longitudinal compressive strength, X, 576.8 (MPa)
Transverse compressive strength, Y, = Z. 107.3 (MPa)

In-plane shear Strength 512 = 513 79.5 (MPa} Layup: "CompositeLayup-1*
Plot of plies 1 to 4, of 4.
Interlaminar shear strength, S5 22.9 (MPa) otelplies o of4

Figure 3. Mechanical Proporties and ply orientations of fiber composite plate.
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The initiation criteria have the following general forms:
Fiber tension (6;; = 0)

—~ 2 —~_ 2

011 T12
i =(57) +a(5) W
Fiber compression (;; < 0)
> 2
11
i = (2) @
Matrix tension (G, = 0)
6 2 T 2
22 12
B=(77) +e(s) ®
Matrix compression (G, < 0)
—~ 2 C 2 —~ —~_ 2
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011,022, T1, are components of the effective stress tensor, 6 , that is used to evaluate the initiation
criteria and which is computed from:

0 =Mo (5)
Where ¢ is the true stress and is the damage operator:
1
T 0 0
(1-df)
M = 0 ! 0 (6)
(1 - dm)
0 0 s
(1-d,).

ds, dp,, and d; are internal (damage) variables that characterize fiber, matrix, and shear damage,
which are derived from damage variables ,d} ,dg, and , dy, corresponding to the four modes
previously discussed, as follows :
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t

Figure 4. View of different structures employed for analyses

In the analyses, the lower apparatus was kept fixed and the contact force was calculated by
displacing the upper apparatus in the compression direction. The plates are force-transmitting
spacers between the upper and lower apparatus (Figure 4). The compressive load from the top plate
is equally transferred to the core cells.

3. Results
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Figure 5. V-misses stress distributions obtained from the simulations for Flat Structure and Structure-1
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Figure 6. V-misses stress distributions obtained from the simulations for Structure-2 and Structure-3

As a uniform compressive force is applied to CFRP plates, the force is uniformly distributed to all
cells and the damage starts close to the localized joints (Figure 5 and Figure 6). The force-
displacement curve for different structures is shown in Figure 7. The gradual change of the cores
under loading before reaching the maximum compressive strength indicates elastic buckling of the
CFRP structure. The maximum force for the reference structure was 21.4 kN, while it was 14.3 kN,
13.5 kN and 10.9 kN for Structures 1, 2 and 3 respectively. After this point, the load drop is gradual
rather than sudden and it is estimated that this is the damage due to elastic buckling. After the initial
damage, the maximum force is reached by the local strength of the damaged parts. After this stage,
the force continues to decrease with increasing displacement. Finally, it follows a non-linear curve
with increasing localized damage and sequential crushing of the plates, leading to a decrease in the
strength of the cell cores. The inconsistency between the curves reveals that the forces applied to
the structures exhibit different behaviors by the cell cores in different geometries.

4
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Figure 7. Typical force-displacement curves of reference structure and different structures.
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4. Conclusion

In this study, the strength values of carbon fiber composite materials with 3D different core
structures under compression were investigated in detail. The compression response of each
structure was analyzed and compared with the reference structure. The common goal of all these
designs is to obtain findings for the most efficient cell core structure in terms of strength-to-weight.
Compared to alternative materials used in the industry, promising results have been obtained that
high strength and lightweight structures can be obtained by using CFRP composite materials in
cage and sandwich structures. At the same time, considering the cost and expected strength value
against the reduced weight, it has been seen that it can facilitate the production of different designs
and allow them to be used in industrial applications. Some dissimilar behavior between the curves
reveals the importance of geometry designs. It is thought that these structures can be further
improved in terms of strength-to-weight by changing parameters such as geometry, plate thickness,
layer structure, layer thickness, epoxy, repeat spacing of cell cores, height of cell cores and joining
method.
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Abstract

Alzheimer's Disease is an incurable brain disease that gradually erodes memory and causes
difficulties in daily tasks, especially in activities like speaking and walking. It can become fatal over
time and constitutes a major portion (60-80%) of dementia cases. This disease typically begins in
middle or old age and is often associated with protein accumulations in the brain. These
accumulations lead to continuous deterioration of memory, brain shrinkage, and cell death. This
study examines artificial intelligence research used in the diagnosis and treatment of Alzheimer's
patients. It is observed in the literature that many deep learning models are used today, and
alternative treatment methods are also being researched.

Keywords: Alzheimer Disease, Artificial Intelligence, Protein Accumulation
1. Introduction

Alzheimer's disease is defined as a progressive neurodegenerative disorder that particularly affects
the elderly, leading to a gradual decline in cognitive functions such as memory, decision-making,
and language skills. The characteristic feature of the disease is the accumulation of amyloid plaques
and tau tangles in the brain, which disrupts neuronal communication and leads to cell death. The
importance of Alzheimer's stems from its profound impact on both patients and their caregivers; it
not only diminishes the quality of life of the affected individuals but also imposes significant
emotional and financial burdens on families and healthcare systems. With the aging of the
population, the prevalence of Alzheimer's disease is increasing, and there is an urgent need for
effective treatments and a better understanding of its underlying mechanisms. Due to the
progressive nature of the disease, early diagnosis and intervention are of vital importance. Yet, there
is still no definitive cure, highlighting the necessity of ongoing research and awareness[1-4].

Artificial Intelligence (Al) is considered a significant advancement in the diagnosis and research of
Alzheimer's disease, capable of analyzing complex data sets such as brain imaging, genetic profiles,
and cognitive test results with a precision and speed that are unattainable by human experts. This
capability plays a critical role in the early detection of Alzheimer's, as subtle changes in brain
structure or function may indicate the onset of the disease. Moreover, Al algorithms are able to
detect patterns and biomarkers that are invisible to the naked eye, thus enabling earlier and more
accurate diagnoses. Beyond diagnosis, Al has the potential to uncover new insights into the
progression of the disease and to assist in the development of targeted therapies. Current
Alzheimer's research driven by Al includes areas such as predictive modeling, drug discovery, and
patient care optimization, offering promising developments in the understanding and management
of this complex condition. The intersection of Al and Alzheimer's research is rapidly evolving,
showecasing the potential of technology to transform healthcare and provide hope for individuals
affected by this debilitating disease[5-7].
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1.1. Traditional Alzheimer's Diagnosis and Treatment Methods

Traditional methods for the diagnosis and treatment of Alzheimer's disease encompass clinical
evaluation, neuropsychological tests, and imaging techniques. Clinical evaluation thoroughly
examines the patient's medical history, symptoms, and family health history, thereby aiding in the
exclusion of other disorders. Neuropsychological tests provide a comprehensive assessment of
cognitive functions such as memory, attention, language skills, and problem-solving abilities. These
tests are capable of detecting subtle cognitive changes even in the early stages of Alzheimer's
disease. Imaging techniques, including MRI and CT scans, observe changes in brain structure.
These techniques are effective in identifying reductions in brain volume and other changes
associated with Alzheimer's. Traditional methods play a critical role in diagnosing Alzheimer's and
in monitoring the progression of the disease to develop appropriate treatment plans. However, the
limitations of these methods highlight the need for more advanced diagnostic and treatment
strategies due to the complex nature of the disease[8-10].

1.2. The Integration and Functionality of Artificial Intelligence in the Alzheimer’s Disease
Diagnostic Process

Advanced Imaging Analysis: The use of artificial intelligence (Al) and machine learning models in
the analysis of imaging techniques such as Magnetic Resonance Imaging (MRI), Positron Emission
Tomography (PET), and Computed Tomography (CT) allows for the faster and more accurate
detection of abnormalities. These advanced level models are critical in the early diagnosis of
Alzheimer’s disease and in creating a detailed map of the pathological changes associated with
cognitive impairment.

Biomarker Detection: Artificial intelligence plays a significant role in identifying biomarkers
related to Alzheimer’s, deeply analyzing the relationship between biological markers and cognitive
disorders. This approach provides in-depth knowledge about the pathogenesis of the disease and
enables the creation of more precise individual risk profiles.

Opportunities for Early Diagnosis and Intervention: Al systems have the capability to predict the
onset of Alzheimer’s disease before symptomatic stages, offering the possibility of early
intervention and more effective disease management[11-15].

1.3. The Role of Artificial Intelligence in the Treatment Process:

Personalized Treatment: Al models propose patient-specific treatment protocols and lifestyle
modification suggestions based on individual data. This personalized approach promises to improve
patient outcomes by aligning therapeutic interventions more closely with the specific needs of each
patient.

Drug Discovery: The use of Al in the discovery of potential new treatments and the evaluation of
the effects of existing drugs on Alzheimer’s disease is increasingly common. Al accelerates the
drug discovery process, significantly reducing the time and costs associated with developing new
therapeutic agents[16].

Al-Supported Clinical Decision Support Systems: Al-based tools that guide health professionals in
patient management are on the rise. These systems streamline the clinical decision-making process
and ensure that patient care is efficient and informed by the latest research findings. Moreover, the
use of Al in patient monitoring and tracking of progress promotes a more dynamic and responsive
approach to Alzheimer’s care[17].

The integration of Al in Alzheimer’s research and treatment is rapidly evolving, demonstrating the
potential of these technologies to significantly change the healthcare landscape and improve the
prognosis for individuals affected by this challenging disease.
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1.4. The Contribution of Artificial Intelligence to Diagnosis and Treatment in Alzheimer's
Disease

The Role of Artificial Intelligence: Al's capacity to analyze extensive datasets and recognize
complex patterns offers a potential that transcends conventional methodologies in the diagnosis and
monitoring of Alzheimer’s disease progression.

Imaging Processing Models: Convolutional Neural Networks (CNNs): CNNs are adept at extracting
features from MRI and PET scans, providing the capability to identify early indicators of the
disease[18].

Deep Learning Models: The role and efficacy of models such as VGG, ResNet, and AlexNet in
diagnosing Alzheimer's disease are of significant interest[19].

Convolutional Neural Networks (CNN): Employed for visual processing tasks such as image
classification, feature extraction, and the analysis of brain scans[18].

Recurrent Neural Networks (RNNs) and Long Short-Term Memory (LSTM) Networks: These
models are particularly suited for time-series data, including medical histories and symptom
tracking, and can be instrumental in predicting the progression rate of the disease and the patient’s
response to treatment[20].

Autoencoders: Utilized for anomaly detection and dimensionality reduction, autoencoders can
pinpoint Alzheimer-specific alterations in MRI and PET scan data[20-21].

Generative Adversarial Networks (GANs): GANs can be leveraged for data augmentation and
advanced image analyses. For instance, they can enhance brain scans in stages of Alzheimer's
where data is scarce[21].

Transfer Learning and Pre-Trained Models: Pre-trained models such as VGG, ResNet, and
Inception can be adapted for diagnosing Alzheimer’s disease, shortening training durations and
achieving more effective results with limited data.

Reinforcement Learning: This can be particularly useful in planning treatment strategies and drug
discovery. Models employing reinforcement learning can adaptively identify optimal treatment
approaches by monitoring patient responses[22].

This comprehensive exploration into AI’s applicability within Alzheimer's disease showcases its
potential to revolutionize both diagnostic and therapeutic paradigms, underscoring the critical role
of machine learning in advancing medical science.

2. Results

Cognitive Exercise and Educational Games: These types of games target fundamental cognitive
skills such as memory, attention, problem-solving, and language, offering personalized difficulty
levels and exercises based on individual performance. Platforms like Lumosity, CogniFit, and
BrainHQ employ artificial intelligence algorithms to analyze user performance.

Virtual Reality (VR) Applications: VR experiences tailored for Alzheimer's patients can revive past
memories or create relaxing and stimulating virtual environments. Artificial intelligence can
personalize these experiences based on user reactions and interactions.

Social Interaction Games: Games that encourage social interaction can help reduce feelings of
loneliness. They have the potential to strengthen social bonds by facilitating interactions with
family members and caregivers.

Patient Monitoring Applications: Al-based systems can track the cognitive status of patients
through daily activities. Anomalies in user behavior can be interpreted as early warning signs of
health issues.
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Daily Routines and Reminders: Al-supported applications provide reminders for medication
adherence, appointments, and other daily activities, supporting patients’ independence and
alleviating the burden on caregivers.

Remote Monitoring and Safety Systems: Features designed to enhance patient safety, such as
motion sensors, fall detection, and location tracking, allow caregivers and health professionals to
remotely monitor patients and respond promptly in emergencies.

This detailed examination highlights the applications of artificial intelligence in the management of
Alzheimer's disease and emphasizes how these technologies can revolutionize both cognitive
therapies and the enhancement of patient's daily quality of life.
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