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FOREWORD

IV. International Congress on New Trends in Science, Engineering and Technology (ICONTRENDS) was
held by "Young Scholars Union" at St.Petersburg/RUSSIA from 7 to 9 July 2020. ICONTRENDS is
aimed to comeogether with scientific studies scholars working in different disciplines, to exchange
knowledge and experiences and thus to prepare the ground for multidisciplinary studies.

A total of 64 papers were submitted. 64 participants from 8 countries irhtatalattended the congress.

30 participants from Turkey, 19 participants from Azerbaijan, 7 participants from Serbia, 2 participants
from Estonia, 2 participants from Lithuania, 2 participants from Pakistan, 1 participant from Kosovo and 1
participant fran Kazakhistan.

XI. IMCOFE organized with the main theme@®fTr end Topi cs of the fields =
engineering in recent yearso. We are proud to suc

This book contains the full text and abstract textthefpapers presented at the congress. The fact that a
significant portion of the participants are university undergraduate, graduate and doctoral students is
important in terms of realizing the mission of our union.

Our mission will increasingly continueith the workshops, congresses and conferences to be held next
year.

In 2020, when many congresses were postponed and canceled due to the pandemic, we held our congress
without any problems, postponement or cancellation. This has been accomplishe@ grtatheffort of

our members who take part in our union and organizing board. In the light of all these, | would like to
thank our participants, the scientific and organizing board, our audience, our sponsors and our solution
partners.

Dr. Christian Ruggiero
Conngress Chairman

St. Petersburg /Russia2020 Y
www.icontrends.org
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Polymer Modification of Cement Based Fiber Composites

Ceren Duyal
Do k uz Usaiydrsgy
duyalceren@gmail.com
Turkey

Abstract

Purpose

Plain concrete loses its bearing capacity from the first crack. Engineered Cementitious Composites (ECC),
is a new generation building material that can exhibit multiple crack behavior under tensile loads and has
higher energy absorption capacity thanmleoncrete thanks to the micronized fibers inside. In this paper,
the behavioor of polymer modified ECC-BZC) undetensile load, has investigated.

Design/ M ethodology/ Approach
Within the scope of the study, the mixing water of ECC was replaced iffithedt amounts of polymer
emul sion (50%, 25%, 12.5%). TédeAproylyimerRwebnudrsi 0ORAF

Findings

Tensile strengths of polymer modified ECCb6s were
to a certain dege due to the percentage of polymer but in the higher usage, it decreased. It has been
found that the polymer film formed within the composite, after a certain density, increases the crack
resistance of the matrix and prevents the developmentltiprewcracks

Originality / Value
The study aims to developECCs that provide high tensile ductility ahigih tensile strength together.

Keywords:Ecc, Polymer Modification, Fiber Composites, Multiple Cracking Behavior

¢i mento Esasl & Lif IrModitkasyopuwo zi t | er i n

¥z
Ama -
Beton yaré gevrek bir male2émetdi k, ddgyrkaghex;gPet eal
ise il k -atlaktan itibaren takéma g¢céhe kaybeder
Kompozit ¢chgE€68)yadb mikronize | ifler sayesinde -ekr
gPsterebilen yeni nesi | bir kompozitt-E€CC) ¢Caé lkmana c
yékl emesi altendaki davranékénén incel enmesi ama-
Model / Metodoloji/Ya k | a kK € m
¢tal exma kapsaménda, ECCOnin karékém suyu farkleée o
i kame edi |l mi ktir. Kull anél an polimer em¢l siyonu A
Bulgular
Poli mer modifi kasm@PELCYyapa&lkmek dBg@mléeenl ar @énda art é
-atlak olukturma kapasitelerinde polimer yg¢zdesin
St. Petersburg /Russia2020 1
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oranlarda kullanémda ise azal éxk g°zI| enmnnbelifir. Kom
bir yojunluktan sonr a, matrisin -atlamaya karkeEe@
tespit edil miktir.

¥zgeéenl ¢k

¢al ék ma, y ¢ ksek - ek me dektilitesi ve -ECECRhsekin e
gel i kKt i deflémelaesin. n i he

Anahtar KelimelerECC, pol i mer modi fi kasyonu, | ifli Kkompozi
St. Petersburg /Russia2020 2
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OO YJuOctss O

10Cddzms g2 | tsMizHOthise jdedz 2 vdzdo jtefmdlsls
[sCkste W dfdss g sed S j ,
fMlsOh d2 ftjfsHOs Olsj dz

trrafr

| &OMmistswhijgH deftely i3 L o Oy dzj 2h R MejHMmses o Ystdkdtso O

Wsde;lsfr]W

tcsHds?2 wLr C. [ EBtS9! C tHdtBEz wL 'S¢k GBI

BSGOISfis oz plgfigeeo dzts?2 L OHOYj 2 o dzO"M d Hdzd.

l fJjtedtsH kzCtsosHmMIso O tiMflkzedzdis?2 fHwjLdHjdsO | Jj2HC
stsdzmisdlszydd OL jteBO2HY OdzC d 2 wipr g B'" dz sBI Wodzj dz G
OL jteBO2HYOdzMEC 2 wiLr € or tftsdpdiae § ¢ O dadofy dalz ) ls jtoldscfiay | e sW
ftoeddwe MisOlskzm B dz dzj L Qo dMmMBsEts BBSEOM jdz, BB dzatso dzj dz
CMisjlsdyd MS&d2 OMfiCl tHdses wL ' CO, Jets tOLoadlIlsdy
Cohtstetse s tOMIsjls d wOMh Jqow sbfwv ¢t BHUEZB2 vissY®e d 5B BB ) datf
dZJtSlSde3dZJdSOW yofmls: 1 MmMsjlsduyj MEsets otsmy dlsOded W ¢
mMtse j toh j dziflse s Ols .
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Clustering the Countries Affected by COVID-19 Pandemic for a Better
Resource Allocation

Ramazan | nl ¢
Dr., Gumushane University,
ramazanunlu@gumushane.edu.tr
Turkey

Abstract

Purpose

In this study, it was aimed that theuntries affected by COVH29 outbreak were clustered and revealed
which countries showed similar characteristics. In this way, it is aimed to make deeper analysis by
defining those countries where the epidemic is similar in future studies. It will @lable to help more
effective planning of the flow of resources from countries to other countries where the outbreak is
expected to end later.

Design/ M ethodology/ Approach

There are two basic stages in our study. In the first stage, two diffeetindds were applied to determine

the optimal number of clusters. These methods are elbow technique and hierarchical clustering. We have
applied commonly used a clustering method calledelans to the total number of cases in all countries
affected by theepidemic, total number of recovered patients and total mortality from the first day of the
epidemic to current date. The number of clusters used in these applications is obtained from the elbow
method and hierarchical clustering method.

Findings
This sedbn describes the findings of the study. Figurentl Figure ZDelow provides optimal number of
clusters according to the Elbow method and Hierarchkicatering method, respectively

Figure 1: The optimum number of clusters based on Elbow method

Elbow Method

= = = = [ [
-] [=] Pl L | [=] kJd
i = i (=] ) [=] (5,

Within Cluster Sum of Squares [WCS5)

&

P
(%)

2 3 3 5 3 7 B 9 10
Number of Clusters
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Figure 2: The optimum number of clusters based on Hierarchical clustering

1

ﬁ y

The optimal number of clusters can be taken3aaccording to theboth Elbow method and the
Hierarchical clusteringas shown in Figure dnd Figure 2Table 1 below shows thesults of kMeans
algorithm for the top ten countries according to the confirmed cases.

Table 1: The first 5 countries in each cluster based on the resulmé#ns

Cluster 0 Cluster 1 Cluster 2
Russia UK us

Chile Spain Brazil
Iran Italy India
Turkey Mexico Peru
Germany France Pakistan

According to the Kmeans algorithmgeography of the countries is slightly important. It can be concluded

that those countries close to each other have similar characteristic. Therefore, a better resource allocation
can be planned within those clusters first. Then a more detailed planiteggtcan be applied between

the cluster of countries to minimize the affect of the pandemic.

Originality /Value
According to our literature research, no study has been conducted on clustering countries in terms of

COVID-19 cases until now. This stuayll contribute to the literature in order to help future studies.

Keywords:COVID-19, K-means clustering, Source Allocation

St. Petersburg /Russia2020 5
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Prediction of Glioma Grades using Machine Learning Algorithm Based on
Radiomics Features

G°kalp ¢l NAR B¢l ent Ge¢rsel Ah met Haki m
BozokUniversity, Kérékkal e Un BozokUniversity
gokalp.cinarer@bozok.edu.tr bulentgursel@gmail.com ahmet.yurttakal@bozok.edu.tr
Turkey Turkey Turkey
Abstract
Purpose

Brain tumors can have various features according to the type of cell they are in, their location according to
their degree. Magnetic Resonance Imaging (MRI) is the most important method used in the detection and
diagnosis of brain tumors in the analysis of medical findings. The aim of this study is to determine the
glioma levels correctly in the early treatment of brtaimors.

Design/methodology/approach

In this study, Glioma Grade-{Brade Il MRI images of 121 patients were examined. Tumor areas from
gliomas belonging to 121 patients were identified by drawing slice by slice with the grow cut
segmentation algorithnRadiomic features of tumor areas were removed using 3D (three dimensional)
wavelet tranform filter. 3D wavelet transform filter h&®esubbands; LHH LLH, LHL, LLL, HLL, HLH,

HHL and HHH. In this study 88 wavelahh radiomic fetures are used.The obtaigedntitative values
were statistically analyzed with Mann Whitaby tests and 12 features with significant statistical
properties pvalue < 0.01 were selected from wavdiah features. The radiomics features used belong to
five different groups: first ater, gray level dependence matrix, gray level run length matrix, gray level
size zone matrix, neighbouring gray tone difference matrix.A total of twelve quantitative image features
were evaluated by using generalized relevance learning vector quant{ZaRbiQ) machine learning
algorithms.

Findings

Glioma grades Il and Ill were classified according to the GRLVQ algorithm; 84.0% accuracy, 83.3%
sensitivy, 85.7% spedif, 93.7% precision and 88.2% score When the quantitative features obtained
from the brain MR images are applied together with classification algorithms, it has been observed that
successful results can be obtained in distinguishing glioma grades.

Originality/value

Grade Il and Grade 1l are difficult to distinguish. It is the origityadif the study to examine the statistical
distinctiveness of the quantitative properties extracted after the segmentation and wavelet processes only
through pixel information and to classify them using the GRLVQ algorithm.

Keywords:Classification, Radimics, Machine Learning

St. Petersburg /Russia2020 6
www.icontrends.org
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Radyoloji ¥zelliklerine G°re Makine ¥]

Glioma Derecelerinin Tahmini

¥z

Ama -
Beyin te¢egmorl eri bulundukl are hg¢gcre tipine, der ec ¢
olabilirler. Many et i k Rezonans Gore¢nt ¢l eme ( MRG) , t ébbi
saptanmasénda ve tanésénda kullanélan en ©°nemld.i
erken tedavisinde glioma d¢gzeylerini dojru ol ar ak
Model / Metodoloji/Ya k| a kK € m
Bu -alékmada 121 hastanén Grade 11 ve Grade || 11
gliomlardan gel en t ¢mor alanl ar e, GrowCut segme
belirl enmiktir. T ¢km© Pz all laink lagréinéB8 D r &édy olboojyiut | u)
kull anél arak -ékarél deé. 3D dalgacék d°n¢gkegm f il tor
LHH, HL L, HL H, HHL ve HHHhhBur adyemimadaz 8181 idkal lgwua
ed l en nicel dej-grtestMamin Whetineyatisti ksel ol ar a
12 ©°zell-hkhkhdakghteklerinden se-ilmiktir. Kul |l anel
birinci der ece,matrrii ssie,vigirei bsagwimjiel ekl ékma uzunl u’
matri si, komku gri ton farké matri si. Toplam on i

vekt°rg¢ nicemleme (GRLVQ) makine ©°jirenme al gorit m.

Bulgular

Gl i oma derecel eri 1 vV e T GRLVQ algoritmaseén;
hassasiyet, % 85.7 ©°zg¢ll ¢k, % 93.7 hassasiyet ve
el de edil en kant irtmat iafl gooz e ltImaklagrée ddreéefbliand&te uy
ayért edil mesinde bakarél é& sonu-I|larén el de edileb
¥zgeéenl ¢k

Grade 11 il e Grade |11 ayeéert edi |l mesi zor bir pr
segnent asyon ve dal gacék i Kl emlerinden sonra -ékal
edicilijinin incelenmesi ve GRLVQ algoritmasé ile
Anahtar KelimelerrSenéf | andér ma, Radgbmik, Maki ne ¥
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Degradation Kinetics of Colour Values in Carrot Jam During Storage

Yeliz TEKG] L Ahsen RAYMAN ERG]
Lec.DrAydén Adnan Mende Dr, Ege University,
yeliz.tekgul@adu.edu.tr ahsenrayman@hotmail.com
Turkey Turkey
Abstract

Purpose

Cdlor is an importantuality parameter that affects consumer preferencegiiiculture and food industry
products.The color quality of fruit productsuch as jammay vary depending on processing techniques
and storage condition¥he main purpose of this study is to deterntime degradation kinetics of colour
values of carrot jasduring storage at two different teematures

Design / Methodology / Approach

Carrot jams were prepared according to traditional procedure taking into the limits in Turkish Food
Codex The finaltotal soluble soildsvaluef carr ot |j ams was theetwluerwasd as
adjustedto 3 with citric acid. The color valuds (lightness) a (redness) anth (yellowness)of carrot

jams were obtained using Minolta chromameterSa mpl es were stored at 4
measuremenwere carried out after 0, 7, 14, 21 and 28 daysahge.

Findings

The effects of storage pericahd temperature on degradation aaflour values of carrot jams were
investigated. According to results value decreased significantly (p< 0.05) 028 days of storage at 4
AC andThe éandeSih’, a andb values fitted wellad the firstorder kinetic modelThe reaction
rate constant (k) increasedth an increase in the temperatufée color valuesf jam samples stored at
low temperatures were better preserved than those stored &emiggratures

Originality/value
The datas obtained from this study will contribute the optimizing jam production and storage conditions.

Keywaords:Carrot Jam, Color, Kinetics, Degradation, Storage

St. Petersburg /Russia2020 8
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Abstract

Purpose

The main purpose of this study was to synthes@eel bioactive molecules based on théidhydantoin

moiety and address their antimelanogenic potency and potential for therapeutic application in the
treatment of skin hyperpigmentation disorders in humans (freckles, chloasma, melasma, senile Jentigines
ephelides and melanoderma).

Design / Methodology/ Approach

A series of zZthiohydantoin derivatives has been tested in the zebrafish model, a powerful and highly
predictive biotechnological animal platform used for toxicity assessment and biologiciy &staluation

of novel bioactive molecules, simplifying thus the path to clinical trials and reducing the failure at later
stages of testing. The zebrafish embryos were exposed to six different concentrations of newly synthesized
2-thiohydantoins at del@pmental stage of 6 hpf (hours post fertilization), and analysed for toxicity
(survival, cardiotoxicity, hepatotoxicity and teratogeniciy) and antimelanogenic activity by 120 hpf. Their
antimelanogenic activity and toxicty were compared to those of ldojitand hydroquinone, wekthown
depigmenting agents used for the treatment of skin hyperpigmentation disorders.

Findings

Out of 11 tested -thiohydantoin derivatives, 9 compounds reduced body pigmentation of the tretaed
zebrafish embryos with differenefficacy. Among them, three derivatives exhibited the best

mel anogenesis inhibitory activity, decreasing the
cause any adverse effect at thefdld higher dose. Moreover, each of these compounds exeded m

better therapeutic profile than Kojic acid and hydroquinone, the former of which wdsxioand poorly

effective and the latter highly effective but extremely toxic. These data indicated-ttiahydantoins

present novel effective and safe depigtirey agents with a potential application for the treatment of skin
hyperpigmentation disorders in humans.

Originality / Value

The presented results of biological activity evaluation in vivo clearly demonstrate that compounds with 2
thiohydantoin moiety @auld present a novel effective and safe antimelanogenic compounds with a large
potential for further clinical evaluation and therapeutic application in  humans.
Keywords:2-Thiohydantoin, Antimelanogenesis, Zebrafish Model
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Investigation of the Main Quality Parametresof Green and Black Table Olives
(Olea Europaea Var. Sativa)

Kl kin Shirvanl NECLA ¢AJLARI RMAF
Serbest Arackter Manisa Celal Bayar Univeity
Azerbaijan Turkey
ilkin.shirivanli@gmail.com neclacaglarirmak@gmail.com
Abstract

Olives (Olea europaea var. sativa) are consumed directly every day in almost all rediomkseyf It is
also a valuable food that has an important place in Turkish food culture, whitthed to various food
products.

The aim of this study is to determine and inform the data about the quality values of olives, which are
important agricultural proda@nd agricultural technology food industry product of our Aegean and
Maramara regions espacially.

The physical and chemical analysis of green and black olives obtained by sampling; 10 grain weight, seed
weight acidity, pH, meat / seed ratio, grain numtrkg, color, salt, fat parameters were determined in
the M. Sc thesis research project

Keywords: Green olive, black olive, parameter, physical analysis, chemical analysis, table olives,
production, quality.
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Abstract

Purpose

Gold(lll) complexes have attracted considerable attention of researchers worldwide due to their potential
use in medicine as antitumor and/or antimicrobial agents. Their possible involvement in the treatment of
cancer or microbial infections initiatea aterest in investigation of the interactions of Au(lll) complexes
with different biologically important molecules, such ahiktidine-containing peptides.

Design / Methodology / Approach

The course of the reactions between [Au(en)CI2]+ complexyhith en is bidentately coordinated
ethylenediamine, with X -His dipeptides (X = Gly, tAla, L-Ser, L-Val and L-Leu) was investigated by
time-dependent 1H NMR spectroscopy. All reactions were performed in aqueous solution at pD range
3.5071 4.50 at ambientemperature, by mixing equblar amounts of the reactants.

Findings

When [Au(en)CI2]+ complex was incubated with an equimolar amountlois dipeptide (X = Gly, L

Ala, L-Ser, L-Val and L:-Leu), three 1H NMR detectable Au(H8ipeptide complexes 413 were observed

in solution in the first 10 min. The final product in the investigated reactions was gold(lll) complex of the
general formula [Au(XL-HissN, N6, N6 6 ) ClI 1 + ( 3) , i n-histidinecortainingh e cor
dipeptide is tridentately coordireat to Au(lll) ion through the nitrogen atom of the terminal amino group,

the deprotonated amide nitrogen and the N3 nitrogen atom of imidazole ring. The other two complexes 1
and 2 were intermediate species. The complex 1 resulted from the monodentdirgatoarof the N3

imidazole nitrogen atom of the dipeptide to Au(lll) ion, while in 2, the corresponding dipeptide is
bidentately coordinated to Au(lll) ion and form very stablermixmbered chelate ring. The deprotonated

amide nitrogen in 2 weakens theiMN(en) bond in the trans position, leading to the displacement of the
amino group of chelated en ligand by the amino group -tériinal amino acid of the corresponding
dipeptide. As a consequence of this substitution reaction, a release of en ligandufiitiinion in

complex 2 was observed, yielding to the complex 3 as the final product in the investigated reactions. The
suggested reaction pathway is favorable because the number of chelate rings increases and a bidentate
ligand is being replaced by adentate ligand.
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Originality / Value

The results obtained from this study could contribute to a better understanding of the quite complicated
mechanism of reactions occurring between biologically active gold(lll) complexes and biomolecules,
includingL-histidinecontaining peptides and proteins.

Keywords:Gold(lii) Complexes, iHistidine-Containing Dipeptides, TimBependant Nmr Spectroscopy
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Abstract

Purpose

As cancer persists as one of the biggest threats to human health globally, the need for more potent, less
toxic and harmful anticancer agents rises. The design and testing of such new potential agents has been a
colaborativeeffort of chemists, biologist and pharmacologists for decades.

Thiohydantoins are a large family of drbgsed heterocyles with many biological activities and
applications, including anticancer activity. This pharmacologically interesting moiety has rigssmthe
radar for anticancer research for quite some time now.

Ever since the advent of cisplatin, platinum has been the number one metal in anticancer research. A
number of platinum complexes are now used clinically for anticancer treatment. For Bii@stiof
chemical interactions, palladuim is often used as a model instead of platinum, because it is cheaper and
reacts identically. This is a trait that is employed in this study.

Design / Methodology / Approach

Reactions of 3(phenylethilene)amine?-thioxo-4-imadazolidinone with PdCI2, Pd(DMSO)2CI2 and
K2PdCl4 were monitored using tintependent 1H NMR spectroscopy. All reactions were performed at
ambient temperature in DMS@6 as solvent by mixing equimolar amounts of reactants.

Findings

Under the gien experimental conditions, there was no reaction with K2PdCl4. In both other cases,
concerning PdCI2 and Pd(DMSO)2CI2, the signal of the NH proton of the starting thiohydantoin has
vanished, which indicates coordination in that position. Also, in botbsc#éise benzylidene double bond
proton has doubly shifted from 8.30 ppm to 9.19 and 10.08 ppm, indicating that two different complexes
were formed. This is also backed up by the two shifts of the CH2 proton signals from the thiohydantoin
ring, shifting fran 3.95 ppm to 4.08 and 4.15 ppm. The first one is shifted as a consequence of the NH
deprotonation and coordination to the N1 thiohydantoin nitrogen, while the other signal is shifted most
likely due to coordination to the imine nitrogen. These resultprmaising and the exact structure of
these complexes will be obtained after their preparative synthesis-aydcd/stallografic analysis.
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Originality / Value

The results obtained in this study could contribute to a better understanding of hydamtaistrghas

well as palladium and/or platinum chemistry and mechanisms through which they interact. The results
might also lead to the synthesis of novel palladium/platinum complexes with potential anticancer
activities.

Keywords:Palladium(li) Complexes,hiohydantoin, Nmr Monitoring
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Abstract

Purpose

As the threat of muldrug resistant strains poses a serious global problem, the search for new
antibacterial and antifungal therapeutics gains signifideagortance. Antimicrobial resistance has
contributed to increases in morbidity, mortality and healthcare expense. The purpose of our study is to
find new, potent antimicrobial agents which will combat this widespread health issue by discovering new
compoums with potential activities.

Silver and its complexes have a huge therapeutic potential due to their bioactivities. Numerous silver(l)
complexes with nitrogen oxygen, phosphorusand sulphwdonor ligands have been synthesized and
evaluated as potentiantibacterial and antifungal agents.

Hydantoins are a large family of structurally diverse doaged compounds that exhibit a variety of
different activities and they have found applications in many fields such as medicine, industry, agriculture
etc. Itis documented that the coordination of hydantoins with transition metals often leads to amplification
of their biological activities.

Design / Methodology / Approach

In this study, a reaction of AgQNO3 with al@ohydantoin derivative,-R-(methylthio)ehyl]-3-(2-propen
1-yl)-2-thioxo-4-imidazolidinone was monitored by time dependent 1H NMR spectroscopy. All reactions
were performed in acetom® solutions at ambient temperature, by mixing equimolar amounts of the
reactants.

Findings

Silver has severanodes of coordination and thiohydantoins have several possible donor atf#fins. 5
(methylthio)ethyl}3-(2-propenl-yl)-2-thioxo-4-imidazolidinone has two coordination spots that we have
turned our focus to, the thioether sulphur in the side chain and therdtibh in the thiohydantoin ring. No
change in the integral values of the NH proton signal was detected in the time dependent 1H NMR
spectroscopy, while the CHS proton signals have shifted from 2.08 to 2.16 ppm. This indicates that
coordination, in factdid occur to the side chain thioether sulphur. Additional efforts will have to be made
towards obtaining monocrystals, so that the dempan be fully characterized.
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Originality / Value

The results obtained from herein could contribute to a bettghingito silver and hydantoin chemistry,

the mechanisms of their interaction, and also might lead to the synthesis of silver complexes with potential
antimicrobial activities.

Keywords HydantoinChemistry Antimicrobial
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Abstract

Purpose

Unfortunately, nowadays, we are witnessing a disruption in the balance of the environment as a result of
our carelessness towards the nature. We unreservedly consuma regources, which is the cause of
increased pollution of air, water and soil, as well as climate changes. Therefore it's not surprising that the
science community is trying to stop and reduce environmental pollution and especially develop a new
sustaimble methods in the industry. Due to green chemistry and engineering some of that is already
enabled. The main goal of our research was to develop a method for synthesis bicyclic-thiazolo
pyrimidinones using alternative (green) solvents.

Design / Methodobgy / Approach

We managed to accomplish our main goal and developed a sustainable procedure for synthesis Biginelii
hybrids avoiding use of hazard solvents. {Jankov
dihydropyrimidin4(3H)-ones (A) by ongot reat i on of al dehydes, Mel dr umo s
under solvenfree conditions. Then, we used compounds A for phenylséhehmed cyclization. All of

these reactions were performed whéxyl3-methylimidazolium bis(trifluormethylsulfonyl)imide (Hmim)

ionic liquid. Hmim had been recycled and used several times. Also, we used SiO2 as a catalyst and
products- thiazolopyrimidinones (B) were obtained in high yields and regioselectivity.

Findings
Introduced methodology gave an unprecedented regioseléasiion towards targeted compounds with
excellent purity.

Originality / Value

Bearing in mind the previous facts, such asfeiemdly reaction conditions, fast and simple experimental
work and molecular diversity, presented synthetic routes can be emtsids a very attractive. In
addition, obtained compounds could be used for further biological investigations due to similar
compounds have potential and diverse pharmacological activities. (Cai, 2015:20)

Keywords Biginelii , Pharmacological, Hmim
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Abstract

Purpose

Water treatment chemicals are the solid core of water treatment processes, and they have became essential
for about a hundred years ago, after an expert discussion on the chlorination of potable water as a means
of preventing waterborne diseases. In addition, even bigger problem nowadays is chemical treatment of
water that contains many pollutants such as bagtgrigses, pesticides, herbicides, pharmaceutical waste,
plastics and heavy metals including mercury, lead and chromium.

Design / Methodology / Approach

These soluble heavy metals, that have been proved to be highly toxic, could be removed from water by
treatment with betdicarbonyl compounds as chelating agents. These chelates can be used as coagulants
for removal of broad spectrum of heavy metals such as Cu2+, Fe2+, Co2+, Ni2+, Hg2+, Pb2+, Al3+,
Cr3+, etc. Also, this coagulants react with mentioned Isétashort reaction time (in few seconds), and

there is no need to set up the pH. These chelating agents can be recycled from appropriate complexes
trough hydrolysis and can be used again in water treatment, making these compouns very economic for
use. Adlitional benefit of these potential water treatment chemicals is their biocompatibility.

Findings

We have proven that some beligarbonyl compounds are excellent complexing agents for broad
spectrum of heavy metals, that precipitate heavy metals froer watntitatively, and are ndaxic to

humans and animals. Also we have investigated that these compounds could be excellent coagulators from
numerous facts: precipitate heavy metals from water quantitatively, there is no need to set up the pH,
possess dimicrobial and antibacterial activity, are ntoxic to healthy cells, they are good antioxidants,

and finally the alkaline salts of the corresponding compounds are soluble in water which makes these
compounds excellent candidates for chemical treatment avat er . (Joksimovil, 201
2019) and (Joksimovil, 2020:16)

Originality / value
Broad spectrum of toxic heavy metals will be quantitatively eliminated from water with a single chemical.
Unlike the conventional coagulants, the applied Hoétarbonyl compounds are ntoxic to humans and
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animals. For some of metal complexes, formed in this process, not only we proved that they are not toxic
on healthy cells they also have excellent antibacterial and antimicrobial properties. Also thagedeant

this method, compared with precipitation with inorganic compounds, is small volume of waste requiring
disposal and no needs for driving off excess moisture.
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Abstract
Purpose

In addition to the wide range of reagents that can be used in intermolecular cyclization reactions of
unsaturated substrates like alcohols, aadsl amines, phenylselenyl halides represent very useful
reagents due to the high stereoselectivity of these reactions as well as mild reaction conditions. (Denmark,
2006:71). The purpose of this research was to obtain synthetically very useful bicytdite ldxy
intramolecular cyclization of-2yclopentenel-acetic acetic acid by PhSeCl or PhSeBr as a reagent. Also
the aim of this study was to improve the reaction yields and selectivity through optimization of reaction
conditions and investigation of kineand mechanism of these reactions.

Design / Methodology / Approach

The intramolecular cyclization of-@clopentenel-acetic acid by PhSeCl or PhSeBr was performed in
variety of solvents, at room temperature and in the presence and absence of sombakewiss
additives. When the reaction conditions were optimized, the kinetic investigation was performed, where
all reactions were monitored as psedidst order reactions in THF as a solvent by Vi
spectrophotometry at 288K in the presence and abs#Emqyridine.

Findings

The study have shown that the best results in terms of yields and selectivity was with the use of PhSeCl as
a reagent and pyridine as an additive. There is a wide range of suitable solvents that can be use in these
reactions, amonghich are THF, chloroform, methylenchlorid, diethyl ether and acetonitrile. The use of
pyridine as an additive, resulted in almost quantitative yields with pronounced selectivity. Namely, it is
noticed that course of the reaction goes through tbrofrig cyclization proces while the-éndotrig

product doesn't occur. The obtained values for rate constants have shown that the reactions with PhSeCl
are almost twice faster than corresponding reactions with PhSeBr as a reagent. Also, the use of pyridine as
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an additive, significantly accelerates the reactions compared to the reactions performed without the
presence of additives.

Originality /Value

This research have shown the simple and efficient method for preparing the bicyclic compound in high
yields andwith pronounced stereoselectivity. The main gain of this study is the highly modular nature of
obtained product which can be easily transformed in a wide range of functionalities as the removal of
organoselenium group is simple with the possibility ofirfation substitution or elimination product.
(Tiecco, 2000:41) Likevise, this research have confirmed the general princip of our previous studies on
unsaturated alkohols. (Divac, 2012:116)
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The Roleof Civil Society Organizations Inthe Urban Space Production
Process: Diyarbakeéer Exampl e

Rojat AKSOY I kIl K
Dr, Mardin Artuklu | niversitesi
Turkey
rojataksoy@artuklu.edu.tr

Abstract

The metropolitarcity consists of many practices in which sociality takes place. Spatial productions are
formed by pluralities coming together. In this context, capital, like many other practices, begins to find its
place in the city and gain. With the globalization pescthat caused the concept of the city to gain more
importance, many cities started to take shape around similar spatial productions with similar capital.
Spatial production is one of the areas where global capital takes place. In this context, cansakexgio

an important place among space production practices.

It is known that many actors directly or indirectly affect the construction process in cities. Actors directly
affecting this structuring are composed of groups that watch for profit or noe &ht&ss, which directly

affect urban space production, cause some physical changes in the city in separate / same periods. These
physical changes, as well as their positive or negative effects on the development of the city, constantly
repeat themselvelrbughout the process.

Actors that directly and indirectly affect the urban space production process include local and central
governments, buildell firms, private companies and Civil Society Organizations.

This is the preserday Turkey in e study of urban space production process in Diyarbakir can be
counted among the metropolitan cities are usually among the actors who played an indirect role in the
Chamber of Architects, Civil Society Organizations including the City Council on Tradénduositry
Chamber is discussed. Determining the role of Civil Society Organizations and their effects in the city are
the main questions of the study. It was also aimed to question what Civil Society Organizations. see
themselves as in the space producfioocess and how they relate to other actors (Local Governments,
Central Management Institutions, Private CompaBieitd-sell Companies etc.)

In the study, fac¢o-face interview technique was used to understand the responsibilities and duties of
NGOs inurban space production. Civil Society Organizations interaction network with other actors has
also been established with some urban space production examples in the city.

In urban space production, a process in which all actors contribute in view, dgpecrabcrescale

projects, but the final decision is made by the implementing actor. Despite the Civil Society Organizations
desire to actively take an active role in the projects, it was revealed that they were included as more ideas
in this process.

Keywords:Ur ban Space, Di yar bakér , UdvibSocetyOoganzatiens. Cur r en
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-al exmagkmpmaanken T¢r ki yedde metropol kentl er
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tal ékmada y°ntem ol ar ak, STK6Il arén kent sel me k ©n
i-in y¢z yézendeénskmgdakdanéeli mékter STKG6Il aren di ]

yapélan bazeé kentsel mek®©n ¢retim °rnekl eri il e o

Kent sel mek©n ¢retiminde ©°zellikle makro °1| -ekl:i
ancak nh a i kararén wuygulayeéecé akt©or t arad fexmmhanré nv esroinl
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edil di kl er i ortaya -ékméxkter.
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Exergy Analysis of thePerformances ofVariable Refrigerants on aTwo-stage
Refrigeration System

PhD.Alaattin Metin Kaya
Bursa Uludaj] University
alaattinkaya@gmail.com

Turkey

Abstract

One of the important factors in the design of energy systems is exergy analysis. It gives information about
the extent to which the components of the system should be given importaheterdogining the limits of

how to improve the performance of the system components and knowing which component causes exergy
destruction. Choosing the refrigerant in cooling systems is one of the important factors that determine the
efficiency of the systepmand it is also very important in terms of global heating potential. In this study,
exergy destruction that will occur in case of using different refrigerants for &thge compression
refrigeration system has been determined both for each componeribratie entire system. Four
different refrigerants have been studied for selection. R134a, R143m, R152a and R227ea are determined
as the refrigerants to be examined. Evaporator capacity is chosen as 30kW. The changes in the condenser
and evaporator tempeures and the exergy destructions in each component of the system were examined
and it was observed that the highest exergy destruction occurred in R227ea and the least destruction
occurred when R152a was used. It has been observed that with increasiemnser temperature,
compressor work and exergy destruction increase and both performance coefficient and exergy efficiency
decrease.

Keywords:Multistage Compression Refrigeration, Exergy analysis, Coefficient of Performance
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The Role ofrs26653 Polymorism in Rheumatoid Arthritis Disease Risk

Ekrem Akbulut T¢lay Yél dérém
Mal atya Turgut ¥zal K n °Uniyersity
ekremakbulut@gmail.com Teéerkiye
Teéerkiye
Abstract

Rheumatoid arthritis is one of the mastimmon (1%) autoimmune diseases worldwide. Although the
mechanism of development of rheumatoid arthritis, a chronic progressive systemic inflammatory disease,
is not fully known, various genetic factors are known to play a role in the development fethsed It is

known that the disease is more common in women, causes significantesonmmic losses in the
following period and decreases the quality of life. Endoplasmic reticulum aminopeptidase ARER is

an aminopeptidase that plays an importaig in the inflammatory response and immune response in the
cell. Studies have shown that ERAP1 polymorphism may play a role in the development of various
diseases. In this study, the role of ERAP1 rs26653 polymorphism in the development of rheumatoid
arthritis disease was investigated. The study was conducted with 201 patients diagnosed with rheumatoid
arthritis and 171 healthy controls. Detection of polymorphic regions was carried out with MADIBI

Allele data were evaluated with logistic regressionyaigin terms of disease risk (SPSS 24.0). The data
obtained showed that ERAP1 rs26653 polymorphism was associated with disease risk (p=0.002 /
OR:2.033 / CI: 1.30B.178). The risk of the disease is 2 times higher in individuals carrying the C allele.

Keywords:Rheumatoid Arthritis, Genetic Predisposition, Rs26653, Polymorphism
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KentselMe k @ retim S¢, r e ¢ Bwiltdpum Kur ul u Kk Ralr ¢&:n é n
Di yar kakef i

Roj at Aksoy | kKék

Mardin Artuklu | niversitesi
rojataksoy@artuklu.edu.tr
Téerkiye
¥z

Metropol kent , toplumsall éején i-inde bulunduju bi
-ojulluklarén bir araya gelmesiyle olukmaktadérl a
de kentte g r i ni bul maya ve kazanmaya bakl amaktadeéer . Ke
neden ol an k¢resell ekme s¢reciyle beraber bir-ok
etrafénda bi-imlenmeye bakl améktdeéne WekO©edigndi] mi
biridir. Bu bajlamda mekp®hagmet P mempirayekl eut maka:
Kentlerde yapélakma s¢grecini dojrudan veya dol ayl
yapél akmaya doj rludra,n lkdarki g%zdethenaktd® rda kar gzet |
Kent sel mek©n ¢retiminde dojrudan et kil ol an bu
deji kiml ere neden ol maktadeérl| ar. Bu lumsazietkismnl defj i
yané séra s¢rekli-&eindimdeyi nel emektedir.
Kent sel me k ©n cretim s¢grecine dojrudan ve dol ay!
y°net i melaetr ,f iyrampal ar é, ©°zelr kliuklearn & mak®ek)8 éewerd aopl
Bu -alékma kapsaména g¢hegmigzde Teérkiyebde metrop
kent sel mek©n ¢retim s¢grecinde genellikle dol ayl ¢
Ticaret ve Sanayi Od aasyéa ni | ST KKod ratr Ked res eayli édnnmé kKK &p s
oynadéje ve kentte etkilerinin ne oldujunu sapta
STKO6Il arén mek®©n ¢retim s¢grecinde kendilerini ne ¢
Mer kezi Y°netim Ku+rYepd atr éFi r¥mellarkéi r\k.ed.l)erne kadar
sorgul amalandl& . ama -
tal ékmada y°ntem ol ar ak, STK6Il arén kent sel me k ©n
i -in y¢z yeéezendehr Framed atl elnr@il jme kt er . STKO6l aréen di]j
yapélan bazé kentsék mek@ypasckenummiukbhekl er i [
Kent sel mek©n ¢retiminde °zellikle makro °1 -ekl:i
ancak nhaer kar arén wuygulayeécée akt°r taraféndan verild
projelerde aktif rol alma istejine karkeén bu s¢r e
Anahtar Kelimelet Ke nt s e | Me k @&Xre,n t Bieyl a rAka K érl ,er , G¢ncel Mi mar
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X¢é¢susi vurjulanméexkder.

KeywordsMpdpni Tpdbirl pr,

St. Petersburg /Russia2020
www.icontrends.org

Siprkikfed p n araige HlgiguugYamradi ci

30


mailto:khalidamalikova@yahoo.de

IV. ICONTRENDS | ISBN: 978625400-393-6

Annelerin Okul ¥ ncesi¢to c u k |AhlakeGe | i Ka knk é nGPa ki ik | er |

Firuza Karimova GulbanizAbdullayeva
Azerbaijan State Pedagogical University Azerbaijan State Pedagogical University
firuzza.karimova@gmail.com Azerbaycan
Azerbaycan
¥z
¢ocukl arda ahlakéen °nemi. Bir -ocujun ahl aki ol ar
zi hinsel gel i kiminin belirl:i bir s e wikharday ahlaku | a Kk ma
gel i ki miantd@kr uiyi ve k°tg¢ dojrutul sunda gelikir
ahl aki davranéxkxlara ve ahlak kurallaréna temel ol
Annel erin rol ¢. Bu akamada, —-ocujunroil i bhegeglekgeli
nedenl e, ebeveynler -ocuklarénén her yakta ejitim
Jean Pi aget 6in ahl ak gel i ki mi kur ameée. Pi aget,
araktérmacéder . Piia,gelhidlei kgsPerle gaehlliakki noee-6p agraari éenldlai k
-ocuklaréen g°rd¢klbprinin ne anlama gel di gi ni anl a
Ama - Bu makal eyi -6y agyana@rmadka -aamawj ud0 ol an annel erir
gere¢klerini °jJrenmektir
Y°ntem ol arak | iteratur taramasé yapél mék, g°zIl em
Sonu-. Annelerin -ocuklaréenén ahl aki gel i Ki mi hakk
-ok fazla kontrole sahip olmadéjé sonucuna vardeéek
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Abstract

Purpose

The increasing amount of social media usage in particularly Twitter has motivated researchers to study in

this area. Because of the popularity of many of the social media platforms amofthalkociety in our

days, these tools have been accepted as distribut
The increasing amount of social media usage in particularly Twitter has motivated researchers to study in

this area.

Design/ Methodology/ Approach

In this study, sentiment analysis has been performed by using classification algorithms depends on the
tweets about mobile games, such as Naive Bayes, Central Based Classifier, Multi Layer Perception
(MLP), and Support Vector MachinéSVM). According to experiments, we want to see which algorithm
outperforms with both training and test sets.

Findings

The increasing amount of social media usage in particularly Twitter has motivated researchers to study in
this area. These expressionstlie web have been used as important data sources for researches and
analysis. The process of detection whether these data has any sentimenet and whether these sentiment
positive, negative, neutral is defined as sentiment analysis. This work resultegarsgpective of mobile

gaming in Turkey will be put out to be positive or negative.

Originality /Value
According to the sentiment analysis on mobile games tweets, game developers, parents and mobile game
players will look at mobile games from a nperspective.

Keywords:Twitter, Sentiment Analysis, Mobile Games

Mobil Oyun Tweetl eri lzerinde Makine ¥j
Duygu Analizi
¥z
Ama -
¥zellikle Twitter'da artan sosyal medy a kul I an:
eti . G¢negmegzde sosyal medya platformlarénén bir-oj
ara-1ar insanlarén fikirleri, fi kirleri ve duygu

Twitter'da artan sosyalbumedyya dkaul-lad e&m@a yar d wetké/r rka
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Model / Metodoloji/Ya k| a kK € m

Bu -al eékmada, Nai f Bayes, Mer kezi Tabanl é& Seneéefl a
Makinel er i (SVM) gi bi mobi | oyunl arl a i lagiel i tv
kull anéel arak duyarl él ek anali zi yapél méxkteéer . Dene
setl eri il e daha ivyi performans g°sterdijini germ
Bulgular

¥zellikle Twitter'da artan sosyal alneekdmnyay ak utl & kavniékr
Web' deki bu i fadel er , arakteéermal ar vV e anali zl er
verilerin herhangi bir duyarl él eja sahip olup ol
ol madéjené atugéetheabéek kapal i di ol arak tanémlanér.
sonu-1lanan bu -alékma olumlu ya da olumsuz ol ar ak
¥zgenl ¢k

Mo bi | oyun tweet'lerine ilikkin duyarl el ek anal i z
oyuncul aré mobi l oyunlara yeni bir perspektiften b

Anahtar Kelimeler: twitter, duygu analizi, mobil oyunlar

Data Pretreatments for Classification

Making Data Suitable

In Sentiment analysis, a training data set is created using textual data (posdyetive neutral) that

was previously identified. Later, these data are processed through various pretreatments and cleaned with
text mining methods, making them suitable for classification. All experiments were carried out using
Phyton software. NaivBayes, Center Based Classifier, Multi Layer Perception (MLP), Support Vector
Machines (SVM) classification algorithms were used on the data set.

Data Set

Mobile Game reviews were preferred for the experiments. The data set concentrates on distinguishing
positive and negative emotions and consists of a total of 200000 data, 100000 in the positive class and
100000 in the negative class.

Data Properties.
NLTK library prepared in PYTHON environment was used and term lists were created.

Sevindi, in his thesi tried to determine the poles of Turkish movie interpretations using various machine
learning methods and compared these methods. Decision Tree (C4.5)Nsatk&t Neighbor (KNN),
Naive Bayes and Support Vector Machines (SVM) methods and obtainedeghaebult with SVM
classification algorithm. [1]

RESULTS
Work continues. After analyzing the data, the results about the perspective of mobile games will be
obtained and shared.
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Prediction of Crack Paths for Inclined Multiple Cracks in Thin Plate Under
Uniaxial Loading

Ojuzhan Demir

Lect,Bi | eci k keyh Edebal. University
oguzhan.demir@bilecik.edu.tr
Turkey
Abstract

Fatigue cracks, one of the primary failure mechanisms of structural elements, play a vital role in design
and performance of modern engineering materials. In many cases structunegchirte parts subjected

to the cyclic stresses may fail below the yield stress of the materials. Therefore, in recent studies related to
ensure a safe operation of the structures containing cracks have become more important. Structures with
damage/crack terance can be designed by estimating of crack growth surface and life of materials
accurately and precisely. The crack growth paths under fatigue loads vary depending on the crack shape,
loading direction and material parameters. In some cases, suctliasdircrack problems, cracks can
propagate in a curvilinear form depending on the geometry, loading and boundary conditions. The
selection of a convenient damage model has a significant impact on the predicted fatigue crack growth
surface and live. In thicontext, fatigue crack propagation analyses were performed for inclined multiple
cracks in thin plate under uniaxial loading. FRAC3D which is part of Fracture and Crack Propagation
Analysis System (FCPAS) and a standalone finite eleimased fracture aysis program was used to
compute stress intensity factors. Fatigue crack growth surfaces were predicted using the resulting SIFs
obtained for each crack propagation steps and the recently developed an equivalent stress intensity factor
model. The crack rgwth paths obtained from the analyses were compared with the results reported
previously in the literature. The results showed that very good agreements were obtained between the
results for the prediction of crack growth paths.

Keywords:Fatigue Crack Gowth, Multiple Crack, Crack Propagation
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Pontryagin Maximum Principle for one Monlinear Fractional Optimal
Control Problem

Ahmadova Zh.B.
Baku State University
akja@ramblerru
Azerbaijan

Abstract

In this paperwe consider one fractional optimal control problem for which the productivity index
is specified by a fractional order integral, and dynamics is an application that defines the fractional
derivative of Caputo from an alternating state with respect to[firbg

Let the controlled process be described by a system of linear fractional equations

O ®o "Qowom o h P
with initial condition
©0 wh C
Where
0 6o : Qhe | phnvy
left fractional derivative of Caputo.
Herew whof o  ‘is the state of the controlled object, where (') means the transpose
operation,®  is a constant vectofQoudn is a givenn-dimensional vector function, continuous
together with the partial derivatives with respectciad 6 0 o B b 'is ani -dimensional

partially continuous control function, i.e.
60 NTYOYh (3)

here'Yis a given nonempty, bounded set.

We call such control functions admissible.

The taskis to find the minimum value of the terminal functional

YO . w0 h T

heres  is a given continuously differentiable scalar function.

Using the increment method, thecassary optimality condition is established in the form of the
Pontryagin maximum principle in the considered control problem(@)[6-8].
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HnjdBO twOL sy jddY HAdY Hds2 L OHOYd HJC
ftesctcORRBZd tctso Odzd W
] OBBdH T .
JOQq’dz[r]lﬁfq’IiHOthr]lSSJdZde vdedo d emdlsjls

shekihamidov@gmail.com
Azerbaijan

Abstract

One class of dynamic linear programming is considered/ Complexity of the computer realizasion of the
problem mainly depends on twcctars/ The first factor is the number of the unknown variables and the
number of restriction/ The second factor is the length T of the time interval [0, T]. Here we study the
problem? Connected with the second factor.

] ©OBsl] ©OMNKBOkiedo OjlsMY HJdOBIYj MSOY L OHOYO
J 1)

T

J= ﬁ:(t)x(t)dt- max, x(t)- F[x(t)] ¢ b(t),x(t)2 0¢t¢T (1)

F[x(t)]* At)X(t) + ﬁ4 (t,£)x(t)d¢
1 HJ M d
F:L[0T]- LYOT]. (5 sdzddlsj & dts o o R dog®y syl e & j s ls s5q
(E-F)'20 5. j x0T JIR&Egq x®)20Y (E- F)'x(1)2 0; g b(t)2 0

10HOYUO odHO (1) BHmMd e RupihH&owod s®BDsdo dzOv )
Gjhjddw. 1©0CkduimsSdi Lonoydlld, ssimit g dv Giiykos @9 :
BisSdz N t52 tOL Bj tedzetshisd. | § Mdsslstew %O fsimlsOlsr MAj &
rstesh s dLoej misBe fussswjdijfny ydfhdzj dds?2 t©j 0ddMoeydd MmEj
shdso detsds L OodMmwls s n T MEL O .Is Yafpstz] dtzOw) dfgsyj f
dzj sBRtsH B2 ddat stedBOYdd. ) HjjdBh o3 O ity diz) @& QL) o3:te § 0 ]
LOHOYO oadHO (1).

B A& HOW ECOLOddzey dHOM]: ©woLBdoOjd ddzisjtco Oz

0=t <t,.<t, =T,t,-t=Li=12..k-1

dtsmisOo dzv j o dzso " j LOHOYd odHO (1)
ih
JO = F(tk@dt- max, x@)- F'[x®]¢b @)t [ihjih+h]i=12,..k-1

(i-)h

1 5COLT 90j 5w ¢ &G " i daff 8 ey Uzsd D sMls Odztso dzd o Ols!  tej h j dzgq
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Optimality Conditions in One Optimal Control Problem

Alieva S.T.
Baku State University
saadata@mail.ru
Azerbaijan

Let the controlled process describedsygtems of equations
At +1,x+1) = £t x 2{t, x), 2{t +1,x), 2{t, x +1)), (1)
t=ty,tg +L...0 - L X=X, % +L...x -1
and boundary conditions
z(to,x): a(x), X=Xy, % +1....X,
2t,x,)=blt), t=ty,t,+1...1, @
Here, f(t,x,z1,m)- n- a dimensional vector function, continuous with its second derivatives with
respect toz,1,m), t,.t,,%,, X - given numbersb(t) n- dimensional vector functiora(x)- n-
dimensional vector function, defined as follows:
(x) =\Iéc(x), X=Xg, %o +1...% -1
id(x), X=Xg, Xy +1,..., X
c(x), d(x)- n- dimensional vector functions that are solutions to the following problems, respectively:
c(x+1): fl(x, c(x),u(x)), X=Xg, X +1...% - 1,
cliy)=al) ©
d(x+1): fz(x,d(x),v(x)), X=Xg, X +1...% -1 4
) =6lebx)) x=x0%, +1..X “
Herg f,(xc,u)- n- adimensional vector function continuous in ¢ along with its second derivaties, an
a f,(x,d,v)- n- dimensional vector function continuous in d along with its second derivatives.
u(x) and v(x)- respectively, and and q-dimensional control vector functions with values from given
nonempty and bounded séts= R",VER%, Is. j .
u(X)i U, x=x5,% +1...% - 1
v(x)T V, x=x,% +1...X-1
A pair of the aboveu(x),v(x)) propertiess called an admissible control.
The problem consists of finding such an admissible conubt), v(x)) , which, together with the solution
of system (1} (5), would set the minimum value to the functional.
S{uv) =/ 4 (elx))+/ » (d(x)), (6)
This problem is a generalization of the problem considered in [1, 2].
An admissible contro{u(x),v(x)) delivering a minimum value to functional (6) is called optimal control,

and the coresponding procesi(x), v(x), z{t, x), ¢(x), d(x)) -is called an optimal process.

()

Suppose thafu®(x),v°(x), 2°(t, x),c°(x),d°(x)) is a fixed admissible process, and the sets
f,(x c(x)U)={a:a = f,(x,c(x),u), ui U},

£ (0 d(V)={b: b = £, (x d(x).v) vi V} 0
are convex.
Lety (t.x), p,(x), p,(x) n- be dimensional unknown functions.
We introduce the notation
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H(tx zl,my)=yic(txz!,m)
H,[t,x]* H,(t, % z(t, x), z{t +1), z(t, x +1)),
H [t Xt H,(t x 2(t, x), z{t +1), z{t, x +1)),
H [t,x]* H, (t,x, z(t,x), z(t+1), z(t,x+l)),
H, [t,X]* H, (t,x z(t, x), 2({t +2), 2(t, x +1)),
H.[t,x]* Hm(t,x, z(t,x), z(t+1), z(t,x+1)), M, [X]* Mlc(x, c(x),u
H mlt X Hmm(t,x, z(t,x), z(t+1), z(t,x+1)), Moy [X]* M, (x,d(x),

Ml(x,c,u, pl) = pi'fl(X,C,u), I\/IZ(X,d,V, pz) =pj fz(X’de)v

(%), py(x))
v(x). p, (x))

Here the triple of conjugate variablya(t, X), p, (X) P, (x) is a solution of the conjugate system.
y(t-Lx-2)=H,[t,x]+H,[t- Lx]+H [t,x- 1,

ylt-1x-)=Ht, - 1, (16)
y(t-1,X-1)=H_[t X-1,
Pu(x- =My X +y (to - Lx- 2)- Hi[t, - 1,
pz(X' 1):M2d[x]+J/(to' 1 x- 1)' H[t, - 1 X],

L W) A kG(c(x,))
pl(xl 1)— T Pz(X1 1)T (17)
pz(x'l):'W'yi(to'lx'l)'

Theorem: If the set (7) is convex, then for the optimality of the cofife) v(x)) in problem (1)- (5) it is
necessary that the inequality

x-1 X -1
a Du(x)Ml[X] ¢0, a Dv(x)M 2[X] ¢0, (19)
X=%g X=%g

performed for allu(x)l U,x=x,%, 1., -1, V(X)I V, x=x,,% +1,...X .
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) od dfyqBOC M Bz 5O ) sdalseW e ddz® o L OH
Sflsd BOd dscts k§twOodyj ddw 1 Stdtsedyy M

P20Cddz CWidzHdd o0 v jdz B3Oz
1 0CddemMe d?2 | smMkHOmMisats? vddejtemMdlsdlsjls
aytek@mail.ru
Azerbaijan

tdLeds 1 Iss?2 tOBBls]y tOmMmditsistej dzets o s toetsf) dzgj SB A SHJ BSG |
I sdzlstcweddzO © LOHOYJ BYlsddBzOdz detsets kfteOo dzj dedw Hdzv 5
olstetsets YsteWHCO M Ctdlsjtedj d3 ¢ OoujdadsCom) Iss diffted [ dgttsHdzfpad
LSdsedujMSdn fsyj mMhtse .

sdzf yjeorj nNWsd®edud MCdgy sdgQlz dgs) o dodzg i) dzdBO,S Md Bz
I sdzlstew ¢ d dzO

The Pontryagin Maximum Principle in the Problem Optimal Control
of Ecological Systems

Aytakin AfandiyevaTelman
Baku State University
aytek@mail.ru
Azerbaijan

Contents In this thesis were used ordinary differential equations of the theory of optimal control,
economiemathematical modelinghe question of the necessagndition in the form of the Pontryagin
maximum principle in the optimal control problem for an ordinary secoddr differential equation with

a quality criterion of the Lyons type, which often arises when modeling environmental processes, is
considered.

Keywords:Ecological Systems, Optimal Control, Pontryagin Maximum Principle

RLo jMisdes, ylst fddydy EOSMIBEEO ! sdstYcddd vod
§ BjlsBHEE tjhjdd" LOHOY GflsdEOd dsets $OC d Hov fits
[1]. Gl ftddydf ©Odjj B'd& fodd)djd HEY dLbkyj
ZOfteddsjts, o ©OB®GI] [2] d Hi.
kM) bitOodwjd 2 ftsyjmm sS§dh o 0jlsmw fdjHkshd
AU L 12 0094 v (gu=w(x) 1)
dé x 2 7dx °
¢HACXED, a>0, b20, r>0 - L OH O | r WG &G &N VeX)h-j ilse O,

CoL WWdydd dels § J tov BB faciimjjiiigat® .o odHj:

r
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év,(x), xi (ab)
:'0, x=a,b
9 Chbu{¥sBC stesMiswXo-f BB dksMis! 1 (sdsedyd M¢d OCIdo dz A
Yybts btOodzj dzedv fdMm 80jl kst cOLO ddad NJHS M
sy Mnse . ¢ hds, volds 00 WKL dbs faisizdg 3. 1 j 2 ilso 50 Ols!  dzO
sBi j Cls, sftdmr o ©j d3r 2 EtcOodzj dzed j &5 (1) , st JjMmis! 35 Y
bfOo dzj ded™ B lzHj o5 -Wdeida ojuf ®KX) = (ve(¥) F,6du(x)). [ dzsy j st
Hsf s 7 bEftOodzj dzd?2 BHtjHjdzdds © odH:

Vi {v=ve) b (v(0.%00,Wx) v | Ly(ab), %1 L,(ab), wi L,(ab),

vi() =

b, €V, (X) ¢ B, 0CT(x) ¢h, " xi (ab), ,(a) =¥ (b) =, W(x)| ¢ b, Y xi (ab)l
y

GHEl>O, b,>0, m=02-L OH Odzdz" § yd mdzO.

1ted S OMWiHVisay) oy, EU(X)- 5B 5L dZOyud s tejh jdzdj k4 tcOs dzj dad W
Emdtse d d
u@ =u(b) =0 2
O YiwFU,(X)-tejh jddj EftOodzjdedw (1) ftod cSttOded ydesds kfd
du(a) _ du(b) _
Cdx dx
cfdes, U REE)Y o dzv j sy tej M jdedj &5 o J tdig BB (X)Cotdlytattsd) CLtdIhjous
LOHOYd Hdzw tB' Cdetso j dedetsets HWW jtoj dzydOdz' detsects kZtcOo dzj
4 kZyjltsd eorhj MHjd&Oddz 7 L O] yoOded?2 By j g Mk
s lsd BOdz dzts ¢s tiz f dpePdzfsfzdOyd d W k2 dzS y d 5 dz0 dzO :

0 3

J. (V) = ”ul B uZ”iz(a,b) +a||v- M’ﬂzH 4)
7O dsdzts ¥ jfesle jb fydzts e o W A
dzuk 1 d_uk_ _ _
2 + le(X) I Vo(u, =w(x), k=12 (5)
d du, (b
12 (@) - h(0) =0 uéf(a) - u§>(< =0 (6)

GHG20-L OH Odzdzs H 2(Id @, wi H-L On Odedz" 2 1 dzj B dals.

1 ed COYINB®BOHOUE BB St HU,dzifdu, (8D, S L2
Efzso g2 (5), (6) BEHjdB &OL'M 90! tjHEZYydtetse Odzdzs2 L C

2
ledzgubqiq\/c\)/z(a,b), ul W(ab), kHntsodjlottWehdj ktOodzj dzdW df (
xl (ab)d Efmdasedw (6).
RMsdz L W o] L H3kstsPlsdg o WectOB dsisdzd totso Ols!  fdzj HEzs h jj
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vjStl BNE>0, >0 -L OHOdd j Udhdo. & et jOH Heits 5o GHIdRLED ¥

_ 0?2 i
LOHOYO (5), (6) dddjybkWj(alb)damniswi(akes] M0 dedjzdor yj

”ul V\(l)zz(a,b) ¢ Cl”"\'”Lz(a,b)’ (7)
”uZ W2 (a,b) ¢ CZ”‘M Ly(ab)’ (8)
6HG >0, ¢,>0-dzj Sslstster | Y sflstswdedaw.j, dzgj LOadMmwhdj s
g4 folshi s d&j ls BFHRES St @BsEIOL Ols+, yYlsts L OHOYO s lsdc
(6) aPOf @By jIs "tslsw Br SHdes tejh jdedj, Ists JMmlis!
V. :{v*l' V:iJ, (v)=J.. =inf Ja(v)}, A.
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Static Analysis of FGM Plate Strip with a Rectangular Hole Under Bending

Ulku BABUSCU YESIL Melis GEZER
Dr., Yildiz Technical University, Stu., Yildiz Technical University,
Turkey, Turkey
ubabuscu@yildiz.edu.tr melisgezerl7@gmail.com
Abstract

In this sudy, a simply supported FGM plateip with rectangular hole subjected to bending loadings is
investigatedYoungo6s modul us thraughow the lengtim &nd widtlo of $he platdp

based on the powdaw functions;but the Poisson's ratio and material density are assumed to be constant
The classical linear elasticity theory and thengralized planstrain conditions are assumed for the
modelling of the theoretical investigations. The solution of the considered problem is obtained
numerically with the help of the Finite Element Method (FEM). Finite number oeflsaiains (FEs) are

used for the discretization of the solution domain and the solution in eactiosnain is considered as a
polynomial function. Employing the Ritz technique, the FEM modelling of the boundary value problem is
obtained. The solution domain is discretized aasemumber of rectangular elements having nine nodes.
We have used displacemdydsed finite elements for the FEMhodelling. The solutionsof the
displacement andtress concentration are investigated to understand the hole effect on tkstriplate
made & functionally graded materials.

Keywords: Functionally Graded Material, &tangularHole, Satic Analysis, FEM

Di kd°rtgen Deli k K-erenrlBEjjielnmeStEttki iks iAr

¥zet

Bu - al &K mdldneeeti etkisindeb as i t mesnet| i di kd°rtgen del i
incelenmi ktir. Young mod¢l ¢ Kekuvvel aygmabeaisgzamll airf a
gere deji kirken Poi sson oraneé vV e ma t iacelgmeein y 0jJ un
model |l enmesi nde klasi k |lineer «le&kdtli sdietge «itd ames ie |
al enméxkt ér . Probl emin neg mer i k - %7 ¢ mg Sonl u EIl e ma
bl gesinin ayréklaxtaerée! h&d8d@grdakud donraine!l mayedr Ve
polinom fonksiyonu ol arak d¢gkenegl megkt ¢r . Séneéer d e
yapél mékteéer . ¢°z¢m bl gesii bel irli bir slanyeékdtae r9 d
SEM model | emesi i -in yer dejiktirme temel/l. sonl u
czerindeki etkisini @rlramanke iy-sipmdlugdiaadee])nidiecteil renmemi vk
Anahtar Kelimeler:FonksiyoneDer ecel endi ri | mi k Mal ze me, Di kd°rtgen Del
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Obtaining of the Unit Hydrograph by Selecting Appropriate Flood Prediction
Method for Designing Filyos River Levees

Aykut SEMERC G°®kmen TAYFU HFérat PULA
Lect Pamukkale University Prof. Dr. IZTECH Dr. IKCU
asemerci@pau.edu.tr gokmentayfur@iyte.edu.tr hfirat.pulat@ikcu.edu.tr.
Turkey Turkey, Turkey,
Abstract
Purpose

Due to the fact that there are airports, settlements and agricultural areas close to the Filyos flood basin, it
is the construction of Filyos levees by obtaining the unit hydrograph by selecting the appropriate flood
prediction method.

Design/ Methodology/ Approach

Floods are one of the most complex and important problems of engineering hydrology. This is a common
problem in many countries, including Turkey. Floods create a risk for urban areas, infrastructure,
industrial structures and agricultu Levees are built along the riverbanks including in Turkey to mitigate
the effects of flooding due to the overflowing of rivers all over the world and Filyos levees are one of
them. The fact that it is close to the airport, residential areas and agdtareas to the flood area has
been important for the construction of the Filyos levees. Precipitation is very high in the flood area
downstream of this basin. Several hydrological studies are carried out to identify floods. The hydrograph
shows the chage in flow rate over time in a stream section. Unit hydrograph is the hydrograph of the
direct flow of residual precipitation at a unit height (1 cm) of constant intensity falling into the basin for a
certain period of time. Statistical, Rational, Mockaisd Synder methods are widely used for flood
prediction. Each method has some important limited conditions and these methods give different results
for the same site. The maximum flood flow rate was calculated for the maximum flood where any
building can emain safe. Deterministic and statistical methods are used for flood flow. In this study, the
unit hydrograph method (deterministic) is used. Since the basin area is larger than $0@hyder
method can use.

Findings

Snyder method was selected according to the meteorological, hydrological and topographic conditions of
the Filyos Basin and a unit hydrograph was formed. In the calculation of flood peaks of the Filyos river
exit basin, which should be repeated 100 yeaisgusynthetic methodgrecipitationhydrograph peak

flows were found to be 2120 ffaec) and peak flow was approximately 31 hours. It was resumed
approximately 144 hours after the peak flow.

Originality/value

Flood (peak) flow and unit hydrograph grapbireated according to Snyder method can be taken as basis

in the design of flood protection structures to be created in possible floods in the basin. In addition, a good
risk and economic analysis should be carried out as floods will cause loss ofl |feoaerty Regular and
continuous measurements should continue, as the risk of flooding is high due to the rainy season in this
basin.

Keywords:Flood, Levee, Unit Hydrograph, Deterministic and Statistical Method
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Fil yos Nehri Seddel Bakk @msBalméni -Yn%n

Se-ilerek Birim Hidrografén EIdd
¥z
Ama -
Filyos takkén havzaséna yakeén havali maneé, yerl ek
takkeéen tahmini yent emi se-i IFiyosedd el ierrii mi mi drap@Ermefdié

Model / Metodoloji/Ya k| a kK € m

Takkeéenl ar m¢hendi sl i k hidrolojisinin en kar makek
¢l kede bu yaygén bir sorundur. Kent sel autudan | ar , a
T¢rkiyede dahil ol mak ¢zere t¢m degnyada nehirl eri
i -in seddeler nehir kenar boyunca indHaakedi bmarkneéti
havali mané, yetheemmahbahbaanéra veakén ol maseée Fily
ol muBuurhavzanén akék akajésénda yer alaakkaxlka&me
belirleyebil mek i-in -exkitld.i hi dr alnodjeikki -aakléé&kk mmail kat
zamanl a deji Ki mini gosterir. Birim hidrograf havz
yéksekl i kt eki (1 cm) arték yajékeéen meydana getire
Mockus ve Synderynt e ml er i gi bi takken tahmini i -in yaygeén
°neml i sénérl & kokullarée varder ve bu y°ntemler
gevenl i kil kal abil ecefji makssimumesapk@mmeékt @r makas
deterministik ve istatistiksel y°nteml er kul |l ané

(deterministHavzeRuhl a@®deéhm®@®gkmol duju yo2nnekul ban
Snyder methdudur.

Bulgular

Filyos Havzasén meteorolojik, hidrol oj ik, topogrc
se-ilmiktir ve birimihiydsogprafré oclekeKe@r hhlamzrKats @Em.€ n
yinel enmel i thaewsldgajgkrl ehi di agr af@¥snpb k| udnenbuikl e li u g

yakl akék olarak 31 sa s¢rede pik debiye ul akméxkt
al mexktér .

¥zgenl ¢k

Snyder y°ntemine g°re olukturulan takxkén (pik) de
ol ukturul acak takken koruma yapeélarénén tasar é&meéen
kayéeplaréna sebep odlacragrinildaanalyiiz by apérlingakl évdeg r .
mevsim ve sék ol masé sebebiyle takkén riskinin g°¢
°l -¢mler devam etmel i dir.

Anahtar KelimelerTak k én, Sedde, Bi ri m tHa tdirotgirkasde | D¥°% retramling
1.Gi ri K

Takkén bir-ok insanén °1 ¢m¢gne, -evresel yeékeml ar a
yézden kontrol alténa al @énmasé gerekir. Takkeéenl
heyel anl ardan sonr a ger-eklekenr .enH fdarzolla k d oyjaaplé |
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olukab | ecek takkénéen modell enmes gerek r. Bu t
h drol oj de pek -0k sorunun -°z¢,1 mes - n gerek
bazentpl am haci m, bazen pik debi bazen her i kisi bir
Filyos ¢ayé havzaseéndaki takkeéen etkisinden koruy.
uygun takkeén tahmini y ° nt e mdilmesidir vaé buehidregkaf shyesindem hi d
takkenlar ve kurak devreler belirlenebilir. Her ha
seviyesi, be¢yekl ¢7¢ ve deji ki mi, yajéken tekrareée
yay g én kull aneél an denkl eml er birim hidr o-Nathaf , Stc
Mockus, SCS, Kirpich, Snyder ve Degibeay met hodl ar edeér . Her y°nt emin
katsayeélaré bulunduj undanktdér .al olarak farkIl & son:

otk

D B )

N . .

kekiDojila.l Felaketlerin Dajéléemé (Gulbahar,

l2¢al ékma B°l gesi

Filyos nehr i Kyaarjaédke nbi®zl gHeasviz aBsaéb Bii-ke rhiisri nadlea nlé3 k3a0p0s
4029060 BB 04kuzey eNlémRierdi3 diolyjeuadnl ar é arasénda yer
yaj ek athbane dojjuul tusugdaney208ojkrmuyl tkussaensdda 120 k|

¢al exma al ane, Filyos nehri yajék alanénén kuzeyi
Il rmajédon&psbirl ekemFilyos nehrinin Karadenizo6e d°
yat aj eg ¢knezyeydoj rul tusunda yaklakéek 34 km uzunl uju
ol an Karadeniz i kI i mi ger¢l mekyedi al made | yede mieylr
yajék alanénda h¢gkegm s¢gren i klimin bu b°lgenin ak
yajék alané bir b¢gten olarak dejerlendiril miktir.
b¢yeéek kasyméaumtha ovasénda bul unur. Ovanén bitim nokt
yama- arazilerden bazél aréFthyem akarssi havanaknek
bl gede yer alan takkén bBU glesdsindedeg aTemmhwaz wd dAK
ani saj anakl aralg%rnyal nmelkareddla r Fi |l yos Nehri ve yan
Sojanl é& ve Ara- ¢tayl aré olukturur. Filyos Nehrio
civarénda dAl ada]jtdedrakne K tayeée, Gerede tayé il e bir
oluktururl ar. Il gaz dajlarénén Il gaz ¢ayé adéyl a
tayeodyla birlexkxmesiyle Yenice I rmajénol Dewr ek &iem
kuzeydojusundan gelen Devrek ¢ayé ile birlexir. C
gel en i kinci ©°Akedd]ii rydaedd0&®¥.l udur . (
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kekiFli I2%7o0s ¢ayé Havzasé

kekiFli I3y.os ¢ayé

BLACK SEA

Filyos Nehri

7

&

Z
!\

A

s

‘ Soganh Nehri ‘

Gerede

[Gaga et | |ManganNehriH Arag Nebi

Gerkes Nehri Nehri

kekiFlyoshehri Yan Kol l ar é

Filyos Nehri akekéen da yeral aiiDéne&ekvisradhrmsABAGEO I
etmektedir (kekil 5) . Filyos Nehridonin Devrek ¢ay
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133

Barajé ikletmesgeael nktLOBR| miek eoddduftamvar s a2l déj én
yéll arée araséndaki gzl emleri kull anéel mékteéer .
3085 hmwkdeéf i r meoos)¥ .
KARA DENEZ e _:,—‘_:
J'""‘-—":'(’:\‘ = ‘s'

" C LT e

k e k i1B35 BoluFilyos Nehrit Der eci kvi r an

2Materyal ve Y°ntem

Akém G°zlem Kstasyonu

21Takkeén/ Pi k Debi Tahmi Yonteml er i

Akarsu ile il gildi hidrolik yapeéelarén projelendiri
biri akarsudaki maksimum debinlmu |l unmas édéer. Takkeén deb Il er n n he
sonu-1lar verintekkétke dverr. IYearj énk n yeters z ol masé veys:
(Sentet k) Y°nteml er gel Kt r Ismikt ywo.ntéemi @atr sTtal
|l i steldami kakké&n metodunun mutl aka ®isr/ mini roil mnhiadck
kol undaki sSsu seviyesinin zamana karké dejikini g°
suyun (mm) akékamadgeomasmaman diebeémni o1i md e k i dej i kin
Hi drogr af grafifji se-i en methoda g°re dejickkenl|
Keklinde ol ukur ken baz yentemler éde o( ¥YxkmeKi rb,i r Mc
mat emati ksel model i orm¢l g°sterimi veril mi Kt

Tablol.Kst ati sti ki

Y°nteml er vV e

Deterministik

1. Kstatistiki

2.

Deterministik

Log-Normal (2 ve 3 Parametreli)

DSK Sentetik Yo

Ekstrem dleveld)r ( Mockus Y°nt emi
Pearson tip Il Snyder Y°nt emi
Log-Pearson tip Il LagTi me Y°ntemi
Gama Dajél éml Mc Math Y°ntem

Yapay

Sinir A

Rasyonel Y°nt e

Bul anék Mant

Kresni k Y°nt en

Her hi drogr af
sonunda biri
yenteml er
det er mi ni s $nyder mgthodudwe. m

m deri nl
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Tablo2.Det er mi ni sti k Y°ntemler
Topl anma Z

Determir]istik Drer12aj A (T.)
(Tasarém Met (km*) Yg,ksefme 2 4
DSK Senteti k|l A<1000knf T,>2 sa
Mockus Y©°nt 1<A<10 kn? T. <30sa

Snyder Y°nt A > 1000 kn? Yok
Rasyonel Y° A<1knt Yok

2.1.1.Snyder Methodu
Bu y°nt emde birim hi drografl ar é el de et mek -

yarar|l anél maktadeéer . El i mi zbduel uynenta@mrelfjie yyamam. vd&n ak
met hodl ardan biri Snyder Yontemidir. Akarsu havz
noktasé gr asaémadakiiar(kté saat ol arak (¢avdar, 1996) ;
ty= CH(L*L o*° (1.1)
Bajéentésée ile bulunur. Burada ;

C: Havza depol ama kapasitesi ve ejimine ait katsa)
L Havza wuzunluju, (km)

L Havza alanée ajérl ék merkezinin havza girikKk vey:

kekil e®lda rrmavzacugzaer urkderle we maTakk ®n amhiakr vgermra
tepe nokt agé zarneasneé nfdaarkkié (vte birim) hbdr mgkafaiai Tatk
zemine bajl é katsayeéelar g°sterilmicktir.

kekiSinyed.er Y©°nt e mi kemasé (S°nmez vd, 2012; ¥ztg¢irk vd,

Tablo4.Zemi ne Bajll@eKaksapgoela

Zemin Cinsi C Cp
Kumlu 1,65 0,56
Bal - ek 1,50 0,63

Killi ve 1,35 0,69

Birim hidrogr af @ l2denklensie hesap adimektegir. e s i (t
t=1t/55 (1.2)
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Burada;

t: Birim hidrografa ait sajanak s¢resi (saat)
Feyezan hidrografenen tepe pokdajse&midakil. D) r idmn K Ile
edilmektedir.

= 2760 * G,/ t, (It/sn/knf/icm) (1.3)

Buradan takkeén tepedajop&tiasendabbaj eéebésé¢ Qi |l e hesapl
Q.= * A* 107 (m¥sn/cm) (1.4)

Burada;

A: Havzadalané (km

Dahasonrbul unan bu dejer, 100 yeéellék olarak al énan (|

debisi elde edilmektedir.

222Birim Hidrograf ¢i zi mi

Birim hidrograf model. il k kez 1932 yeéléenda Sherr
havzaséné artéek yajékeée (etkin yajék) d°n¢gkteéeren v
model i denir . Bir havzada, bel irli bir s¢re ve Ki

akék hidrografeéena nihriidr ohg rdaréa g-rirazfd edieengir .y aBidréiméy | a
g0ye tekaprgleOpligppe Tt ek ap5:00 deidceen HIi dr ograf geni kIl i
kekil 76den tespit edilir.

kekiBli ri m Hi drogr(atfelciik,i n2 OGIr2a)f i J i
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Birhi drografta dolayséz akéeké g°steren késémla tal

yajékéeén bitikinden ge-iK s¢resi kadar bir Zaman

dol ayséz akékén tepe nokd aNéamajaer iN lgghi Iso&d chelsio n@i
Q N =0,9A°%2 (giin)

' \

t

kekiBli r&8.m Hi drogr af

3Arakt @érma Bul gul ar e

¢Cizim Grafif5ji

Filyos Nehri i -in Snyder y°ntemine
grafiiji adammal gi ®i dkaj e Temel zemi ni
160,G=0. 60 al énmeéexter.
L= 195 km
L=92 km
t, = G*(L*L )**=30.8 sa
t=t/55=55sa
0o = 2760 * G/ t, = 54.8 (It/sn/krlcm)
Qy=g*A*10°=72.8 (m/sn/mm)
N=09A°= 6 g¢n
Filyos ¢ayé ¢ékéké Havzaseénéen (F2)
56de g°r ¢l mektedir.
Tablo5.Fi |l yos ¢ayée ¢ékeke Havzasénén (F2)
FilyosNe hr i HaZzW@G seémléenYi nel enmel i
Havzanén 100 Yéell ek ) 85.82
Kritik Yaj ék S¢gresi 24
Topl am Akék ( mm) 29.12
Qp (m¥sn/mm) MS;{]?)ZL 72.8
. . . Snyder
Hidrograf Pik Debi (mP/sn) Methodu 2120
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Buna g°r e; kekil ,déjdeki grafi kevegg eklaebrglr edenwzar
bulunur. 1/3.Tuso, Twzs, 2/3.Tuso, Twrsd ej er | grdie] €l ieneQ denk gel en birir
ol ukturulur.

Twso=58sa 1/3.J50=19.3sa 2/3,F,=38.7 sa
Twrs=35sa 1/3.J=12sa 2/35=23 sa
Q,=72.8 n¥/sn/mm.

0,75.Q = 54.6 n¥/sn/mm

0,5.Q = 36.4 ni/sn/mm

Q, §(m3 /sn/mm)

72.8

546

36.4

EEvi=t

3 11.5sa 30.8 sa 53.8 sa 69.5 sa Saat

kekiFli I%.0s Nehri Birim Hidrografen EIl de Edi

4.Sonwue Tart ékKkma
Snydery° nt emi nde havzanén al ané vV e geometrik Kekl. i

hesaplanmasénda yajék miktarl ar e, akek °I -¢l eri \
Snyder y°ntemine g°re °nce biakkmnhidebogi athegrapf iajn

neticesince havzanén pga@'DZ.S[ﬁ/é$m/émmytamlém:nrdwlftuunru.ndﬁuQ
-ékan takkeéen (pik) debi ve olukturulan birim hid
t akkema kyoarpue|l ar énén tasarémenda esas aléenabilir v
sebep olacajé d¢kegnegldeg] énden 0y bir ri sk ve ekc
mevsim ve sék ol masé sebekijglgckarekém!| dug kiindiam d-
ol - ¢eml er de Waamp agt meelkiadi met odl aré yardeméyl a daha
yapélabilir ve dijer metodlar ile bulunan sonu-1a
kar kK ébilekt ér &

Texkekke¢r

Bu -alékma Pamukkale | niversitesi Bili mseté Ar axkt
edinmemdey ar d @ m@ae k a Héarkke.m G°r . ¥zg¢weAKITRAI KRMEN di s | i k
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Turkey, Turkey
bgunes@istanbul.edu.tr amangir@medipol.edu.tr
Abstract

Evaluation of the seismic resistance of the existing building stock in cities located in earthprake

regions is an essential issue. Especially when previous earthquakes and active fault lines in the historical
process consided, this is becoming more critical in some regions, such as Istanbul, which is considered

to be highly likely to face with an earthquake in the near future. There are many analysis methods related
to the seismic performance evaluation of existing strastuQuick evaluation methods, linear and
nonlinear performance analysis methods are examples among those. The expected performance level and
planned service time are determinant factors in the selection of the appropriate analysis method. If a
strengthenig application is planned for the structure to continue its service, more comprehensive
nonlinear analyses are recommended. In this context, this study presents a case study related to the
nonlinear seismic performance analysis of an RC structure whitdnisqal to be strengthened. Initially, a

field survey was done to identify the structural system, rebar details and concrete quality of the structure.
Then, the seismic performance analysis of the structure is performed in accordance with the principles
spei fied in the ATurkish Building Seismic Code, 2 (
is believed that modelling techniques, nonlinear material definitions, evaluation of the performance points
and other technical details in this case stwdlypresent an alternative methodology as an example for the
literature.

Keywords:Seismic Performance, RC Buildings, Nonlinear Analysis

Introduction and Background

The seismic evaluation of the existing buildstgck in cities located in earthquagene regions is
an essential issue. The variation of the structural properties of the buildings is a challenging parameter in
the structural evaluation. Although the discovery and use of the reinforced concretgatsystem do
not date back to ancient times, the buildings with this system constitute a significant portion of the
existing building stock today. The combination of concrete and reinforcement provides a high strength
under vertical and lateral loads. Wever, the quality of these structures may not always be at the desired
level. There are many deficient (leguality) reinforced concrete structures due to some reasons such as
the economic and geographical conditions, lack of strong technical backginsafficient structure,
production and construction knowledge etc. The damages such as rebar corrosion, concrete crushing and
cracking etc. are also frequently encountered in buildings with such deficiencies. Therefore, it is vital to
determine the structal safety of the existing reinforced concrete building stock with such defects and
damages against the earthquakes and other similar effects. Especially in regions where possible
earthquakes are expected in the near future, this situation becomes rmioat, @md the seismic
performance of reinforced concrete structures in these regions should be determined effectively.

Many kinds of research have been performed to evaluate the seismic performance of existing RC
buildings with various methods. Aydinogl2003) presented a multode nonlinear static procedure
based on pushover analysis for the performance evaluation of reinforced concrete structures. He proposed
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the Incremental Response Spectrum Analysis (IRSA) procedure based on the approximate davefopme
the modal capacity diagrams, which are defined as the backbone curves of the modal hysteresis loops in
order to consider the multhode response of structures. Zou and Chan (2005) presented an effective
computerbased technique that incorporates pwsh analysis together with numerical optimization
procedures to automate the pushover drift performance design of reinforced concrete (RC) buildings. An
optimality criteria technique for solving the specific performabased seismic design optimization
problem for RC buildings is shown with two building frame examples to illustrate the efficiency and
practicality of the proposed method. Kalkan and Kunnath (2007) assessed current nonlinear static
procedures for seismic evaluation of buildings. They ingattd the effectiveness of several nonlinear
static procedures in predicting the response characteristics of typical steel and reinforced concrete (RC)
buildings through comparison with benchmark responses obtained from a comprehensive set of nonlinear
time history analyses. Chaulagain et al. (2013) performed a comparative study of various
design/construction parameters on the seismic response of current RC buildings in Nepal. They performed
nonlinear static and dynamic analyses of four structures cormiggorto four scenarios of
design/construction parameters such as, the building that represents the current construction practice, the
building designed with the Nepal Building Code, the building designed with the Modified Nepal Building
Code, and a welllesigned structure. They compared the results of the safety assessment performed based
on drift limit proposed by AT&0 and FEMA356 and discussed the seismic performance of buildings in
terms of vulnerability to earthquakes. Rahman et al. (2018) focusttk @omparison of several seismic
design provisions with the seismic performance assessment of reinforced concrete buildings designed
according to codes in Bangladesh, India and U.S. They designed three geometrically similar commercial
reinforced concretbuildings in high seismic regions of Bangladesh, India, and the U.S. per the respective
codes and conducted thrdenensional nonlinear dynamic analyses of the designed structures. After
obtaining the results, they compared the structural performancecdbf leuilding in terms of roof
displacements, intestory drifts, capacity of beams and columns, and overall energy dissipation
characteristics. Arslan et al. (2018) investigated the performanceptdrinirregular RC frame buildings
based on Turkish SeisenCode. They assessed eight different-fized severstorey RC frame buildings
with and without beam discontinuity in plan and with various torsional irregularities. The performance
analysis of these buildings was carried out according to Turkish Setxde with different methods such
as linear elastic method (LEM), nonlinear static procedure (NSP), and nonlinear time history analysis
(NTA).

In this study, the seismic performance of an existing reinforced concrete structure is investigated by
a nonlinea static procedure, namely, the pushover method. The first stage of this study consists of the
field works. The structural system of the building was examined, and material properties of the concrete
and the rebars were determined. Then, the structurenwalled in a finite element software, and
pushover analysis was performed, considering the geometric and material nonlinearity concepts. It is
believed that the methodology presented within this case study will provideassatata to the literature
in terms of determining the seismic performance of existing reinforced concrete structures with advanced
analysis methods.

DESCRIPTION OF THE STRUCTURE

The examined building was built in Istanbul in the #h&B0s. The building is composed of two
basement, aground, one mezzanine and six standard floors. Plan dimensions of the building are 10.82
m in x, and 23.50 m in y directions (ground floor), and the area of the building is 255 m2. The measured
floor height values, which are verified with the originabstural design project of the building, are given
in Table 1.
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Table 1. Measured and verified floor height values
Measured height

Floor
(m)
2nd Basement 2.50
1st Basement 3.30
Ground 2.70
Mezzanine 2.70
Standard (froni to 6) 2.80

Facade and interior views of the building is shown in Figure 1. The structural layout plan of the
standard floors is presented in Figure 2. Table 2 shows the dimensions of the structural members and rebar
arrangement specified in the struetudesign project of the building. Site investigations revealed that the
locations and dimensions of the structural members are consistent with the original project. No structural
cracks or damages are observed on the structural members in the sitatmsery

Figure 1: Facade and interior views of the building
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Figure 2: Structural layout plan of the standard floors (Tuzel, 1984)

Table 2: Dimensions and rebar details of the structural members (Tuzel, 1984)
Basement /

Properties sh Columns Beams Slabs
ear walls
25x50, 25x60, 20x50,
2580, 2550
Dimensions 2.0 cm 25x100, 30x50’ 32.’ 15cm
thickness  30x50, 40x70, 50x50’ thickness
40x80, 40x90, om
45x60 cm
Longitudinal
reinforcement f10 f14,f16 f 1?’f 14, f 8f f;O’
(diameter) 16 1
Lateral
reinforcement f8/20 f8/20-30 f8/20-30 -

(diameter/spacing

MATERIAL AND METHODS

Modelling
There are several modelling analysis methods used to obtain the nonlinear behaviour of structures in

which the geometric and material nonlinearity conceptscansidered with the developing computing
technology. As one of the mentioned methods, the finite element modelling method is an effective one in
determining the structural behaviour of reinforced concrete structures under vertical and seismic loads,

and acordingly, the seismic performance level. In the presented study, finite element analyses are
performed to determine the seismic performance of the building. In the numerical analyses, Midas Gen
(2020) software is used, which is known as a genmrglosefinite element software. The building is

model |l ed accurately representing its current <cond
for the basement/ shear walls and Aframeo el ement s

3D finite element analysis model of the building is presented.
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Figure 3: 3D Finite element model of the building

Materials

A laboratory study is conducted in order to find the actual material strength of the concrete used in
the building. In total, 1&oncrete core samples are collected from different floors of the building, and the
concrete strength tests are performed on these samples (Hedef, 2013). The test results are evaluated
according to TBS€018, and the unconfined cylinder concrete compressiemgth of the structure is
calculated as 16.36 MPa. The material properties of the rebars used in the building are investigated by
visual investigations in accordance with TB3Q18. Firstly, the concrete cover on the structural members
are stripped offand the type and corrosion status of the rebars are determined. The material properties of
the rebars are determined based on the conditions stated inZB®BCASs a result of these observations,
it is determined that S220 class steel plain bars ackassesbars in the structural members. Medium level

of corrosion damage is found in the rebars. The material properties defined in the finite element analyses
are given in Table 3.

Table 3: Material properties of concrete and rebars
Properties  Concrete Rebars
Concrete strengtt

f'e (MPa) 16.36 -
Yield strength.f, (MPa) - 220
Ultimate strengthf,, (MPa) - 264

Elastic modulusE(mPa) 20224 200000
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Performance Analysis

In theinternational codes, different calculation methods are presented for determining the seismic
performance of existing reinforced concrete structures. In this study, the target performance level and
performance criteria of the examined building are detetnindbased on the ATur ki sh
Code, TBS&2 01 8 0 . In this code, di fferent performance
use, height and importance level of the building. Three different earthquake ground motion levels are
defined a®dD-3, DD-2 and DD1 for the determination of the seismic performance of structures in TBSC
2018. The return periods of these earthquakes are given as 72, 475 and 1475 years, respectively. Besides,
three different structural performance levels are definedt hi s code for the existi
Damageo, fiControll ed Damageo and fAPrevention of C
levels, some crossectional damage regions and limits are defined, which are only valid for ductile
membe s . These are named as ALiI mi t-@al |(aLpDs)ed, ( ACoon t d

i mits, and ALiIimited Damageo, ASignificant Damag
bet ween these | imits. ALI mited vDamahg elevans dectionds f or
AiControll ed Damageo defines a permissible inelas:

safely keptcoldmpsteldbe chPPdé ti on stands f or2018). hi gh |
This classificationg not valid for the structural members that are damaged with brittle failure. The code
relates the damage with the internal force and deformation occurred in the criticatentoas of a

structural member. The damage limits and regions defined onaxmarfce curve is presented in Figure 4
(TBSCG2018).

Internal Force

* CD PC
LD i

H |
i

H 1
Limited 1 Significant

Damage | Damage
Region ! Region

| Excessive
| Damage : Collapse
: Region ! Region

>

Deformation

Figure 4: Section damage limits and regions (TB3@L8)

The performance targets and assessment approaches-okglaste reinforced concrete buildings
other than tall buildings, according to TBR018, are shown in Table 4. The seismic design class (DTS)
of the examined building in this study is DTS=1. Accordingly, the target performance level of the building
is determined as the #fACont r-2 éaltheubke graundngotdével,lamdd er t h
the evaluation method is specified as nAStrain ba
pushover analysis method is selected in order to find the seismic performance of the building. For this
purpose, fiber hinges are assigned on réfiaforced concrete walls, columns and beams in the finite
element model. After obtaining the results of the analyses, the strain values of the rebar and concrete
fibers in these members are compared with the threshold values stated ir2UBS6ection B.1 for the
controlled damage definition, and the damage status of these members are determined.
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Table 4: Performance targets and methods for-gagtiace reinforced concrete buildings

DTS =1, 2, 3, 33, 4, 4a DTS =1a, 2a
Earthquake ation ] Dation 7

Ground Normal EVS;;“;)” Advanced EvSéJ:i\tl;)n
Motion Performance A ro%ch Performance A ro%ch
Level Target P Target P
DD-3 - - LD SBED
DD-2 CD SBED - -
DD-1 - - CD SBED

Buildings that provide the following conditions are considered to ensur€dht&olled Damage
(CD) Performance Level. Brittle damaged members must be strengthened, if any:

T Maximum 35% of beams (except for secondary beams that are not part of the main structural
system) and vertical structural members that are defined in iterbe{b)v on any floor could be in
Excessive Damage (ED) Region under the applied seismic effects of one direction.

1 The total contribution of the vertical structural members in the Excessive Damage (ED) Region to
the total story shear on each floor must bwe20%. This limit could be increased to 40% at the top
floor.

9 Rest of the structural members must be in the Limited Damage (LD) or Significant Damage (SD)
Regions. However, if both of top and bottom sections of the vertical members exceed limited damage
(LD) limit, the ratio of total shear forces carried by these members to the total story shear on any floor
should not exceed 30%.

Analysis Parameters

Soil, seismic and structural parameters used in the performance analysis of the building are given in
Tale 5. The parameters are determined in accordance with ‘PBS& and AFAB2020, considering the
characteristics of the region and the soil. The variation of the elastic spectral acceleration values for the
different ground motion levels without the seistdad reduction factor (Ra = 1) depending on the period
is presented in Figure 5.

Table 5: The seismic, soil and structural parameters used in the numerical analyses

Parameter Value/Class
Local soil class ZD
Earthquake ground motion leve DD-3, DD-2,DD-1

Spectral acceleration coefficient DD-3, $=0.384, $=0.106
found from the earthquake DD-2, $=0.981, $=0.271
risk map (g) DD-1, &§=1.707, $=0.478

Building importance factor, | 1

Building use class, BKS 3

Seismic design class, DTS 1

Building height class, BYS 5
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Spectral Acceleration (g)

e DD-3

Figure 5: Elastic spectrum for different ground motion levels, (Ra=1)

RESULTS AND DISCUSSION

Vertical Load Analysis

In this section, the results related to the static analysis of the examined building under only vertical

1 1.5

2 2.5 3 3.5

Period (sec)

loads. In addition to the selfeight of the structure, 1.5 kNfmof floor covering and 2.0 kN/frof live
load are applied to the building in accordance with4B8 (1997). The axial forces formed in the columns
under vertical loads are presented in Fég@r The axial force in the column, which has the maximum

axial stress is found as 1980 kN.

Figure 6: Axial forces formed in the columns

Modal Analysis

The modal characteristics of the structure must first be revealed to determine the nonlinear seismic

performance. For

element software. The first four mode shapes and corresponding natural vibration periods of the building

are shown in Figure 7, respectively.
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www.icontrends.org

t his

Z I
Y\L'X

purpose,

-180
-360
-540
-720

-900

-1080
-1260
-1440
-1620
-1800
-1980

mod al

anal ysi s

62

S



IV. ICONTRENDS |

Figure 7: Mode shapes and natural vibration periods of the first four modes of the building (sec)

Pushover Analysis

Nonlinear static pushover analyses are performed to determine the performance level of the
der ed

structure. The geometric and material nonlinearity coscepa r e

(1988) confined concrete material behaviour model is used to define nonlinear material behaviour of the
concrete. By using this model, confinement conditions are formed by defining longitudinal rebar and
stirrup properties of walls, columns and beams in the finite element model. The effects of the confinement
reflected as an increase in the
material model is used for rebars. In the nuedir static pushover analysis, the structure must first be
| oads.
Spectrumd6 analysis is performed
The "Response Spectrum” loading in the x and y directions is converted to nodal loads at floor levels
using the "Convert to story inertia loads" option, which is a feature of the Midas Gen software. These
| oads are gr oupe-gEp O0anadn dy aidiPeudschas i dPus hg
structure. After successive vertical and pushover analyses, the lateral displacements in the structure under
the Puskxp and Puslyp loadings are shown in Figure 8. Besides, the control paiuhisre the

analyzed under vertical

consi

ISBN: 978625-400-393-6

concrete

Then,

first

t he
et amalyzes. e at e

displacement data are monitored during pushover analysis are presented in the figure.

mm B 218
I 198
178

— 158

m 139

m 119

(a) Push-xp Y\L,x

In Figure 9a, base shear forces vs roof displacenmabitined during the pushover loading are
presented. This graph shows the performance points calculated fardaRhquake ground motion level

St. Petersburg /Russia2020
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in xp and yp directions. The related performance points are calculated as 216 and 146 mm, respectively.
The totd lateral force acting on the structure at these performance points are found as 4213 and 5425 kN
for x and y directions, respectively. The linear behaviour of the structure has already transformed into
nonlinear behaviour when the performance points tatled for both directions were reached. Spectral
acceleration vs spectral displacement graph for Rpsind Pustyp loadings are presented in Figure 9b.
Initial period lines are drawn, and target spectral displacement points are marked for both diretttisns
graph.

Performance assessment results of the examined building & €dthquake are given in Table 6.
Strain and shear checks of the vertical and horizontal structural members on each floor are made through
the provisions Bylding Bdismie Godd, TBS@DI8u Thé peddnmance results are
presented for each floor. As can be seen here, for the vertical structural members, the necessary strain
conditions are not provided on all floors of the building except the basement floeralldWwable strain
values for the beams in the ground, mezzanine, 1st and 2nd floors are exceeded. Except for the last two
floors of the building, there are structural members that are damaged with brittle failure on all other floors.
As stated in TBS@018, there should be no structural member that has brittle failure condition on any
floor. It is revealed that the strains and shear forces occurred in the examined structure at the performance
points do not satisfy t he rgetperfoenanceleve indefitieffettsodb | | e d
the DD-2 earthquake.

8000 12
DD-2, Performance Point o DD-2 wm— push_Xxp
) @ push_yp
2
6000 / H
é > g 8
4000 ' 8
7 3
’QJJ) Q
kS b -
2000 [ P
o s’ -
5] ’ s
— push xp| & ‘7z
= push_yp =
2 T T T T T 17 . | T l l
0 50 100 150 200 250 0 40 80 120 160 200
Control Point Displacement (mm) Spectral Displacement (mm)
(a) Pushover Curve xp, yp (b) Spectral Curve xp, yp

Figure 9: Performance curves of the structure: (a) Pushover curve, (b) Spectral curve

Table 6: Performance assessment results {D&arthquake)

Performance Assessment Target
: Strain , , Performance
Story Strain Check Check Brittle Failure Check Level
Column Beam Column  Column Beam (Controlled
2. é é é 3 3 3
1. a a a 3 3 3
Ground 3 3 3 3 3 3
Mezzanine 3 3 3 3 3 3
1. Floor 3 3 3 3 3 3
2. Floor 3 3 3 3 3 3
3. Floor 3 a 3 3 3 3
4. Floor 3 a 3 a 3 3
5. Floor 3 a a a a 3
6. Floor 3 a a a a 3
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! The ratio of shear force carried by vertical members which are in the excessive da
region to story shear should not exceed 20% on any floaxiflum35% of the beams o

a floor can be in the excessive damage region (FB&IL3).
The ratio of shear force carried by vertical members which have reached the limite

Al mnw Aol it

Aoawvancan loavinl nd dlaniv Ihndln Al 40 b

The strains formed in concrete and rebar fibers in one of the critical vertical members unéder Push
yp loading are shown in Figure 10 as an example. It is visible with 0.0053 mm/mm strain value that the
steel rebars are yielded at the performgmmat. On the other hand, the obtained rebar strain value is not
reached to the strain hardening level yet. The maximum negative strain (shortening) in the concrete fiber

is found as 0.0035 mm/mm, which is a very close value to the maximum strength.

M Elastic
Crack
[ Yield
Y T I Crushing
M Rebar fiber  Concrete fiber”
280 -20
fr—— = e —
. 210 {’Vl Performance P 16 ’9\@:9,.,_.;:: ;
g ﬁ g /fv .
Z140- | & -12 /
122} i v y 4
& | 2 /
70— ;7'( -8 4
i /
| /
|
0 I I -4
0 0.004 0.008 0.012 -0 -0.002 -0.004 -0.006
Strain (mm/mm) Strain (mm/mm)
(b) Stress-Strain Curve of Concrete Fiber

(a) Stress-Strain Curve of Rebar Fiber
Figure 10: The stresstrain curves of a critical structural member under Bysloading

CONCLUSIONS
In this study, the seismic performance of a reinforced concrete structure built at the end of the 20th

century was investigated. In this context, firstlye tperformance target is determined according to the
importance, function and economic life of the building. The performance target of the building is
determined as "Controlled Damage" for the earthquake with a 10% probability of exceedance in 50 years
(475 years return period). The structural system and material properties are determined by performing
field inspections in line with this performance target. Then, the structure is modelled in a finite element

software, and nonlinear performance analyzepar®rmed.
As a result of the numerical analyses, it is concluded that the building does not provide the target
performance level in terms of strains. The strains formed in the vertical and horizontal structural members

at the performance points are beydhd allowable damage limits given in the related code. The total
contribution of the shear forces acting on the steaitical structural members to the story shear on many
floors is above the threshold value. Moreover, there are some structural memipaost of the floors in
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the building which are suffered from brittle failure. Thus, the structure does not satisfy the conditions of
the target performance level in terms of both strains and ductility.

The results showed that the modelling technique aradysis method adopted to determine the
seismic performance of the building are quite efficient. The seismic performance of the structure is
determined in a more realistic way with this method in which both geometric and material nonlinearity
concepts aréaken into consideration. The strains formed in concrete and rebars are obtained quickly and
effectively by defining fiber hinges in the structural members, and the controls demanded by the code are
done in a more efficient and easier way. Consequenily,ctise study showed the superiority of this
methodology, and it is suggested that the seismic performance of existing reinforced concrete buildings
should be determined using nonlinear analysis methods and fiber hinges.

NOTATION
The following symbols arased in this paper:

E = Elastic modulus

f'e = Concrete strength

fy = Rebar yield strength

fy = Rebar ultimate strength

BKS = Building use class

BYS = Building height class

CD = Controlled damage

DL = Dead load

DTS = Seismic design class

I = Building importance factor

LL = Live load

LD = Limited damage

PC = PreCollapse

Pushxp = Pushover loading in the x positive direction
Pushyp = Pushover loading in the y positive direction

Ra = Seismic load reduction factor

SS = Mapped spectracceleration coefficient for the short period
S1 = Mapped spectral acceleration coefficient for 1.0 sec. period
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Abstract

In this study, the effect of triple use of crumb rubber (CR), stybemadienestyrene (SBS) and warm
mixture additive (Sasobit) on the temperature sensitivity and rutting parameter of bitumen was
investigated. In addition, ivas compared to the results of binders modified by only SBS. Penetration,
softening point, rotational viscometer and dynamic shear rheometer tests were applied to the binders.
Penetration index (PI), viscositgmperature sensitivity (VTS) and penetratiagscosity number (PVN)

values representing the temperature sensitivity of the binders were calculated. With the use of additives,
the penetration values of the binders decreased and the softening point values increased. The use of
additives increased theiseosity values of the pure binder. The additives reduced the temperature
sensitivity of the pure binder according to Pl and VTS values. It was deésfthat binders containing
Sasobitare not suitable for the evaluation of temperature sensitivity Witk. Fhe triple use of additive
successfully increased the resistance to temperature sensitivity and also the rutting parameter of the
binders compared to only SBS maodification.

Keywords:Bitumen, Crumb Rubber, Sbs, Sasobit, Temperature Sensitivity.

Bit¢megn Sécakl ék Hassasiyet.i ve Teker |l e
Kat kenen Etkil eri

¥ z

Bu -al ékmada, O 7 ¢t ¢ Myt axiitide-me na {tSiBjSi) VE@R)é,l ekt ikraer

malzemelerining - | ¢ kul |l anéménén bit¢gmegn sécakl @k hassasi
et kil eri arakteéréel deé. Buna ek ol arak, sadece SBE
Bajl ayécélara penetrasyon, yeudmankkekesme reomdtre desegleri d ° n e
uygul andeé. Bajl ayéceéelarén sécakl ék hass-agcpé&t ERI
hassasiyeti (VTS) ve penetrasyori skozi t e sayeéeseée (PVN) dejerl eri
kull anéermawylexz,él bBrRgn penetrasyon dejerleri azal deé
maddel erinin kullanémé, saf bajlayécénén viskozit
ve VTS dejerlerine g°re sécakledle nhdsaddaiyyetéil mir éa
duyarl el éejénén dejerlendirilmesinin uygun ol madeéfj

modi fi kasyonuna kéyasla sécakl é&k duyarl él ejéna di
bakayl a artérde.
Anahtar Kelimeler:Bi t ¢ m, ¥J ¢t ¢l m¢gk ara- | astiiji, SBS, Sasob
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INTRODUCTI ON
Nowadays, the polymer type additives are widely used in bitumen modification. During the field

application and laboratory experiments, it h@gn determined that the resistance to thermal cracking at

low temperatures and rutting at high temperatures, fatigue life has increased and temperature sensitivity
has reduced by polymer modification (Aksoy et al., 2005; Lu et al., 2003; Kim et al., 2dH3na -
Erdojan et al ., 2018) . SBS modified bituminous mi
binders, perform better in terms of low temperature thermal cracks and high temperature permanent
deformations (Polacco et al.,, 2004) as wellamoi st ure damage (Yél maz and
modified with SBS at high temperature have higher fatigue resistance than conventional mixtures.
Moreover, the durability of SBS modified mixtures is higher than conventional mixes (Modarres, 2013).

In addition to these benefits of polymer modification to bituminous hot mixes, it is a fact that its cost is
high. It also raises expenses in terms of needing more mixing and compression temperature and high
compression energy. The fact that it is ineffitiem providing support for the protection of nature has
revealed the use of the pavement together with other additives that will improve their mechanical
properties as well as their workability properties and in addition to provide ecological benedfiteeFAst,

the use of waste vehicle tires, which are becoming more and more exposed in flexible pavements, is one
of the solutions that prevent environmental concerns in many countries. It has been determined that the
properties of crumb rubber modified ders such as softening point, penetration and viscosity increase in
proportion with the amount of CR (Wang et al., 2012; Nejad et al., 2012). Jeong et al. determined that the
addition of 20% CR to the bitumen increases the viscosity by 550% and the pattargeter by 225%

(Jeong et al., 2010). Shen and Amirkhanian determined that 10% CR modification increased bitumen
performance grade from 64AC to 70AC while 15% C
performance grade f r o mirkBadighC2005)0Howeseh hal{d &id Artamendi d =~ A
have revealed that adding more than 10% CR will increase viscosity excessively and negatively affect
applicability (Khalid and Artamendi, 2003). The crumb rubber modification improves the mechanical
propertes of the mixes, as well as the polymer modification, without increasing the cost expenses, while
increasing the viscosity and worsening its process ability. To overcome this negativity, warm mix
additives have emerged, which have recently developed tlity &b process and reduce the viscosity,
offering the opportunity to produce asphalt pavement at less temperatures. Such additives not only
improve the workability but also contribute to the performance. Sasobit increases the complex shear
modulus of theasphalt binder at medium temperatures, softening point and maximum ductility while
reducing the penetration and breaking point compared to the pure binder (Syroezhko et al., 2011;
Wasiuddin et al., 2011). Sasobit increases the rutting parameter of dee f#gardless of the aging state,

type and source of the bitumen (Xiao et al., 2012; Biro et al., 2009). As the Sasobit content increases, the
fatigue parameter value increases. Although aging is slower in Sasobit modified binders, Sasobit amount
and biner type should be chosen carefully since they are used at lower construction temperatures. The
advantageous of Sasobit at high and medium temperatures can turn into harmful effects at low
temperature. In this regard, creep stiffness and physical stiffoesgpts are important. Sasobit reduces

the resistance of the binder to low temperature cracks, increasing its rigidity (Edwards et al., 2006; Liu et
al., 2011).

In this study, e effect of using polymer (SBS), crumb rubber (CR) ang&Rffin (Sasobitpn
the temperature sensitivity and rutting parameter of the bitumen was investigated. In addition, it was
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compared with binders modified by only SBS. Penetration, softening point, rotational viscosity and
dynamic shear rheometry tests were applied tgotire and modified bitumen. Moreover, a lasgale
evaluation was made by calculating the parameters representing the temperature sensitivity.

MATERIALS AND M ETHOD
In this study, the conventional properties and rutting parameter of bitumen modified with three

different additives were evaluated. The results of triple usage were compared with pure and only SBS

modified binder. B 160/220 clagstumeno bt ai ned from T} PRAk Batman refi
given in Table 1, was used as pure bitumen. SBS polymer (Kratbnlm 1 E ) supplied fr
Chemical Factory, ground vehicle tire (e&Rdffinsuppli
(SasobitE) supplied from Sasol wax company were use

Table 1: The Properties of PureiBmen

Properties Standard Results
Penetratior{0.1 mm), 100 9,5 s ASTM D5 206
Softening poin{ A C) ASTM D36 421
Penetration indegPl) 1.038
Specific weight ASTM D70 1.019
Viscosity( ¢ P, 135AC  ASTM D4402 2625
Viscosity( c P, 165 AC  ASTM D4402 100

Figure 1: Additives

The crumb rubber (CR) used in the study is mostly0063mm in granular form, obtained from
automobile tires bynechanical shredding method. In the study, CR was used by sieving through a 0.425
mm sieve (# 40).

Modi fied binders were prepared by mixing at 18
used by bitumen weight, 2%, 3% and 4% SBS and Sasobit were ngbis way, 7 different types of
triple binders were prepared. The properties of the triple binders were compared with pure and only 4%
and 6% SBS modified binders. In the notation representing the triple binders, the first letter indicates the
CR ratio, he second letter indicates the SBS and the third letter indicates the Sasobit ratio. The binder 423
refers to the triple binder containing 4% CR + 2% SBS + 3% Sasobit by bitumen weight.
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EXPERIMENTAL RESULTS
Penetration Test Results
Penetration test wasarried out in accordance with ASTM D5 standard. The change in the

penetration of the binders is given in Figure 2. With the use of additives, the penetration value decreases
significantly compared to the pure binder. Small differences occur betweenniteatien values of the

triple binders. The use of 4% SBS reduces the penetration of the pure binder by half, while the value of
triple binders are half of the 4% SBS modified binder. Increasing Sasobit content in a fixed CR and SBS
content causes some dease in penetration value. Sasobit has an effect of increasing the consistency of
the binder at 25AC.

250
‘S 200
(@]
o
o
< 150
—
| —
C
i= 4% SBS
T 100
5 6% SBS
[
[}
- I I I I
0 I I I
Pure 422 423 424 432 433 434 444
Binders

Figure 2: The variation of the penetration values of the binders

Softening Point Test Results
The experiment was carried out in accordance with ASP86 standard. The changes in the

softening point valuesf the binders are given in Figure 3. The 4% SBS modification increases the
softening point of the pure binder by 28%. All triple binders, including triple binders with less than 4%
SBS, give highesoftening point valueghan only 4% SBS modification. The binder 422 with the lowest
additive content has 28% more softening points than the 4% SBS modification. The binder 422 can give
even higher softening point than 6% SBS modification. Increasasgtit rate in a fixed CR and SBS
content significantly increases softening point. The binder 424 gives 22% higher value than the binder 422
while the binder 434 gives 14% higher value than the binder 432. However, the increase of SBS ratio in a
fixed CR and Sasobit content does not change much the softening point.
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Figure 3: The Softening Point Values of Binders

Viscosity Test Results
The experiment was carried out in accordance with the ASDM 4402 standard. The viscosity values

of the binders at 13€ and 16%3C are given in Figure 4% SBS modification increases 4.3 times the
viscosity of the pure binder at 1&5 and 3.2 times at 166. SBS content from 4% to 6% increases the
viscosity approximately 2 times. If SBS is used alone, it significantly taffeiscosity with increasing
additive content. The viscosity of the triple binders with 3% SBS is more than 4% SBS modification.
Increasing the Sasobit content decreases the viscosity of the triple binders, while increasing the SBS
content increases theseosity. The 424 binder has 11% lower viscosity than the 422 binder (Sasobit ratio
increased by 2% in a fixed CR and SBS content), while the 432 binder has a 46% higher viscosity than
422 binder (SBS ratio increased by 1% in a fixed CR and Sasobit coliémthinous mixtures prepared

with high-viscosity binders can resist rutting, but on the other hand, their workability properties are badly
affected, as they require high mixiegmpaction temperature and longer mixing time in the plant, which
also affecs the low temperature performance of the mixtures. On the other hand, high mixing temperature
causes the aging of the binder and shortens the pavement life. In this context, 422, 423 and 424 binders
which give lower viscosity and higher softening pointues than 4% SBS modification will show better
permanent deformation resistance with better workability than 4% SBS modification. The binder 434 is
similar to the 4% SBS modification in terms of workability, but it has a much higher softening point value
and offers superior performance against rutting resistance. The binder 434 has lower viscosity and higher
softening point than 6% SBS modification.
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Figure 4: The Viscosity Values of Bders

Temperature Sensitivity Results
Temperature sensitivity of pusnd modified binders were evaluated with Penetration Index (Pl),
Penetration Viscosity Number (PVN) and Viscosity Temperature Susceptibility (VTS).

The penetration index value represents a quantitative dimension of the response of asphalt binders
to temperature changes. The decrease in the penetration index values is an indicator of the increase in
temperature sensitivity (Erkuk et al , 2017). To
penetration index (PI) is determined using theesoihg point and standard penetration test results in the
Shell Bitumen Handbook (Saoula et al, 2013), a classical approach that correlated with penetration and
softening point to obtain penetration index was given as shown in equation (1)

0AT AOEA GRBipl 1

In the formul a, Pen25 indicates the bitumen pe
point temperature of the bitumen.

The variation of the penetratidndex values of the binders is given in Figure 5. Using 4% SBS
increases the PI of the pure binder by 72%. In addition, the combined use of the three additives provides a
very significant increase in the Pl value of the binders. The binder 422 witbwvtlestladditive content
has 87% more Pl than 4% SBS modification. The binder 423 shows lower temperature sensitivity than 6%
SBS modification. 1% increase of Sasobit (423/422) in a fixed CR and SBS content increases the PI value
by 43% whereas 1% increaseSBS (432/422) in a fixed CR and Sasobit content increases PI by 18%.

Sasobit is more effective on Pl values than SBS additive. The binder 424 is the lowest temperature
sensitivity among the binders.
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Figure 5: The PI Values of Biders.

The highsusceptibility of a binder to temperature means a rapid viscosity change with the change of
temperature. High temperature susceptibility is not appropriate for asphalt binders because they are often
subject to thermal and UV oxidation (Firoozifar et al0l2). In order to calculate the Visco$ity
Temperature Susceptibility (VTS) the equation (2) is usually used (Rasmussen et al., 2002).

643 2

In the formula,T1 and T2 are the binder temperatures at known points in Kelvin and the V1 and V2
are the respective binder viscosities at known points (cP). The VTS quantity has shown to be directly
proportionate to the binderdés temperature suscept

The VTS vales of the binders are given in Figure 6. Increasing each additive content reduces the
VTS values and contributes to a lower temperature sensitivity. Using only 4% SBS is the most
unfavorable situation. The use of CR and Sasobit together with SBS sighjfieaiuces this negativity.
The binder 433 which contains 3% SBS has similar sensitivity with 6% SBS modification. This indicates
that the bituminous mixture prepared by triple binders will be more resistant to low temperature cracks.
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Figure 6: The VTSValues of Bnders.

PenetratiorViscosity Number (PVN) is an empirical correlation between asphalt binder factors and
low temperature pavement cracking experiences. Asphalt binder factors considered in the original
correlation are speemsittryatatons3 mAC 2&6nMP\dC,equiati on i s |
prevent low temperature cracking of asphalt concrete pavements. The PVN method is used to quantify
temperature susceptibility of an asphalt binder and estimate its ability to prevent niperasure
cracking. Lower values of PVN indicate higher temperature susceptibility, and asphalt mixtures

containing binders with | ower temperature suscept
Yama- et al ., 2018) . Aasphalt céh\bdcaloulatetbpescisely ffom the guuation n g
(3) as follows (McLeod, 1976);
~ 8 8
06. ph 3 5 3

In the formula, P25 indicates the bitumen penetratich®A C and V i ndicates the
135AC.

PVN values of the binders are given in Figure 7. High PVN values indicate low temperature
sensitivity as Pl values. In this context, 6% SBS modified binder is seen as the least temperature sensitive
binder PVN values increase with increasing SBS content in use both single and triple, but decrease with
increasing Sasobit content. This situation contradicts with Pl and VTS values. Since the PVN takes into
account both the viscosity and the penetration vahe,values of Sasobit modified binders are low.

Because Sasobit additive increases the binder consistency at medium temperatures and decreases
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significantly at high temperatures. For this reason, it is considered that warm mixture additives containing
parmffin are not suitable for the evaluation of temperature sensitivity with PVN.

0,
18 6% SBS

1,6

14 4%SBS
1,2

PVN

0,8

0,6
0,4
1
o — . —_—
422 423 24 432 433 434 444

Pure 4
Binders

Figure 7: The PVN Values of Biders.

Dynamic Shear Rheometer (DSR) Test Results
DSR experiment was carried out in accordance with ASDM 7175 standard. DSR experiment was

applied to pure and modified binders at 64AC at a
Figure 8. The 4% SBS modified binder gives 4.9 times more rutting parameters than the pure binder. With

the increase of each additive content inlé¢ripinders, the rutting parameter increases significantly. The
increase in the rutting parameter becomes more pronounced with the increase of the additive content. The
binder 424 with the highest PI value gives 71% more rutting parameter than 4% SBS&atiodifiThe

binder 433 has higher rutting parameters than 6% SBS modification.
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Figure 8: Rutting Parameter Values ofriglers.

CONCLUSIONS

In this study, the effects of triple use of CR, SBS and Sasobit additives on the temperature sensitivity and
rutting parameter of bituminous binders were investigated. In addition, it was compared to the results of
binder containing only SBS. Penetratiospftening point, rotational viscometer and dynamic shear
rheometer tests were applied to the binders. The temperature sensitivity of the binders were evaluated by
penetration index (PI), viscosity temperature susceptibility (VTS) and penetration visoosityer

(PVN).

With the use of additives, the penetration values decreased compared to the pure binder. The use of 4%
SBS reduced the penetration value of the pure binder by half. Increasing Sasobit content in a fixed CR and
SBS content caused some desecin penetration value. The use of only 4% SBS increased the softening
point of the pure binder by 28%. The binder 422 having the lowest additive content from the triple
modifications gave 28% more softening point value than the 4% SBS modificationintlee422 which

contains only 2% SBS gave higher softening point than 6% SBS modification. The use of additives
increased the viscosity value of the pure binder. Adding only 4% SBS increased 4.3 times the viscosity of
the pure binder at 1350C and 3.2 tinaes650C. The increase in SBS content from 4% to 6% increased
the viscosity approximately 2 times. Increasing the Sasobit content decreased the viscosity of the triple
binders, while increasing the SBS content increased the viscosity. The use of adhlitigased the
penetration index values of the pure binder. Adding only 4% SBS to the pureibitréased the Pl value

by 72%. In addition, the combined use of the three additives has led to a significant increase in the PI
value of the binders. The bied422 gave 87% more PI than 4% SBS modification. Modification of the
pure binder reduced VTS values excluding only 4% SBS modification and contributed to a lower
temperature sensitivity. Based on VTS data, the lowest temperature sensitivity was detesmined

binder 444. Due to the Sasobit increases the binder consistency at medium temperatures and decreases
significantly at high temperatures the PVN results contradicts with Pl and VTS values. For this reason, it
is considered that warm mixture addisveontaining paraffin are not suitable for the evaluation of
temperature sensitivity with PVN. The use of additives increased the rutting parameter of the pure binder.
The 4% SBS modified binder gave 4.9 times more rutting parameters than the pure \bitide¢he

increase of each additive content in triple binders, the rutting parameters have increased significantly.
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When the workability, temperature sensitivity and resistance to permanent deformations are evaluated
together, it is more efficient to useRCand Sasobit with SBS instead of only high SBS modification.
While CR contributes to the performance of triple mixtures, it also ensures to be reduced the total cost due
to its low cost. In addition, the use of CR and Sasobit with SBS increases theaffess of the additives
compared to the use of SBS alone.
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The Effect of Humanistic Approach onPersonality Development inTraining
Process
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Abstract

It is knownthat humancentred education system is the basis of education policies in the world. The
main purpose of the education system based on humanist principles is to tend to focus on raising
individuals who think healthy and independently, providingdeeelopment of the abilities such as self
realization, selassessment, salihderstanding and revealing their emotion, potential and needs.
According to the studies, it is disclosed that the achievement of the certain issues occurs in a humanistic
and denocratic educational environment. The study aims to determine the advantages ofcetiedt
education, the humanist principles in teaching activity and tedeherer relationships. Additionally,

after Azerbaijan gained independence from Soviet Umid®91, the steps taken to implement humanism
policy in the world education system, while preserving its national, spiritual and cultural values.
Meanwhile, in order to increase the efficiency and quality of Azerbaijan education system, it has been
takena series of steps.

Keywords Education, Humanism, Teacher, Student

¥Jretimde H¢gmani sti k Yakl akémén ¥jJrenc

Etkisi

¥z
D¢nyadaké ejitim politikalarénén temelinde insan
He mani st il kel ere dayanan ejitim sisteminin temel
bireyin kendi ni ger -ekl ektir me, czdejerl endir me
potansiyellerinin farkentai rv.ar Ahaakgtiébrimah ag w@as |garréen,d
yerine getiril mesi h¢e¢mani st ve demokrati k bir ej i
odakl & ejitimin avantajl ar é; °Treftmerhieh fThakkyect
h¢ani zm il e al akadar °n g°r¢len yakl akémlar ; Az e
kel teorel dejerl erini muhaf aza et mek kaydéyl a d¢
uygulanmasé ile alakadar at éelanAzandrebmdywacany egj iatlinma
et kinlik, verimlilik ve kalitesini artérmak i-in
Anahtar Kelimeler:Ef i t i m, h¢emani zm, °jret men, °jJrenci
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1.Giri K

Knsan ejitilmeye ihtiya- duwya&mentddkn ev @rzlgg&ktkdrk.i | ®Jéa
tutuml ar énén, davranékl ar éneén, i htivya- ve potansi
ol ur . Ejitimin temel ama-1|laréndan Dbiri de Dbireyi
Bundamn dol ayé son y¢z yeélda ortaya -ékan felsefi bi |
H¢emanizm, insanl ék sevgisini, i nsanéen yg¢celiJini

H¢e mani st il kel ere dayahagmareijdtti mde Rols@jzi nd tnmi kkikreu
Maslownun i nsané tasvir eden s°yleyakghiedei nsageéehart
bir i -sel dojasé varder. K- sel dojanén bili msel

meée mkendeér . Yékécéel ék, sadi z m, gaddar |l ék, kin, nef
duygu ve yeteneklerin engellenmesine karké duyul
dekenegl de] ¢ kadar kot g¢sgr deljdu], untdearns i an-eéjiay i - éykaar édd |
se-ilecek en iyi yoldur. Kendi yakaml aréemézé y°ne
cretken ve mutlu oluruz. Bu t emel yapésé reddedi
Preel ér Kekilde ya da gizliden gizliye, hemen vya
Beylelikle, h¢e¢mani st ejitimin temel amaceéneéen il Kk
onl arén gizil g¢-1 erinliinr tkielknfiiekttmerk.t eMi tiebkairne,t boul dhut
ortaménda ger-ekl ekmesi ka-énél mazder . ¥Jrenci k
ol ukturul masénda AR¥]renci odakl & ejitimd kavr amé
¥jeanci odakl é& ejitimde °Jrenen katéel émceé, sorumlu
g°ren bir birey; ©°jreten texkxvik edici, gedel eyi ci
ol dujunu idrak eden bir rehberdir.

N.L. Gage ¢(&99ayvYideCe, Bbgmaniesti k e]

@

T Kikisel y°nlendirme ve bajémsézl éja texkvik.

T Ne °jJrenilmesi gerektijini se-me sorumlulujunu

T Yaratéecél éjéen geliktiril mesi

T ké¢e¢phecili k.

1T Sanatsall éek.
GageveBer |l iner e (1991) gor e, h¢e¢mani sti k yakl|l akeémé
koyduju il keler bunlarder;

T Tam bajémséz birey yetiktirmek.

T Zorl ama ve direktiv yoktwur, ilgi ve saygé vard

T Nasél °jJrenilecejini kialnmedke j-ea K imdiikt.arda bil gi

T ¥jretim °fJrencinin ilgi, yetenek ve ihtiya-1Iar

f Kurallaré, kaynaklaré ve uygul amal aré °jJrenci

T Dé¢kegncede -exkitlilik °odegllendirilir.

T ¥jJrenci bakarésé i-in en anl amlselirdejerl endir me

T Duygul ar da ger-ekler kadar ©°nemlidir.

T Tehdidedici ol mayan ortamlarda °jJjrenciler daha
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Ejitimin insanceéell aktéreéel maseée fikri farkl e ¢l kel e
14. ve 15, Yig z yO& |l zZlaammadnaé no ldu¢kkt ¢ n ¢ r | er i skolastikli]j
°Jrencinin kikilijine saygé duymayé; bajéemseéez d;
yarat eceéel ék vV e kabiliyetlerini kekftett mky iy nfliezii k
gel i kimlerini temin etmek gibi hususl aré vurgul ac
dinlesino fikrini °nerdil er [ Forrux, 2006, S . 28
adl andér mék ¢ek efjeintiiunsciasig®Jan Aammodsak@onve benl ifji
°nemsiz bir ejitimdir. H¢e mani st ejitimin il k ama
erdeml i ol an iyl bir insan yetiktirm@Ejerdbju fnk
akel yen¢égnden ejitip de ahl ak y°n¢égnden eji tmiy
yetikdiriyorsunuz demektir. o

Dijer ¢l kel erde ol duju gi bi Azerbaycan da da efji
°nem veni2l. Migrtyied da yakamék Azerbaycanl é kair Kkeyh
rol ¢negn ol dujunu nazara -attérméexkt é. Deha «kair, ¢
gerektijini, sadece °nemli bmélkgiileirn @i eakileil ek onul
beceri ve al ékkanl ekl ar edinmel eri gerektijJini be
bil ekeni ol arak kabul eder ve °jJretmenin m¢gkemmel
dedi jhi¢gnndaen,i zm ve emekseverl ik, nezaket !l il ik, iyiol
i nsancél davranéxkx ve iletikim gibi nitelikleri ka:
12H¢ mani zm Azerbaycan ejitim politikasénén temel i
Azerbaygdganiédn tari hi zor bir yol ge-mi Ktir. Yell a
kal ma ge- mi Ki mizden ayeér mék, mi || i bilincimizi ve
tari himiz yerine bakkalaréné&azandeiit aink.buAzernmgy
benzersiz bir Kekilde gelikti ve °nemli bakar el a
hal kémeézén ve devlietimizin gelikmesine hizmet ed
sistemil dawl.ukftBujriuti m Asréo adéné kazanmék 21.Y¢izy
°n¢gnde bulundurul ar ak, ejitim hakkéenda yasada efji
ve laikl ik, eki tlik, ni t el Basgdnigibiiilkeler Aseghayeak ldavieti k , I
politikaséneén t emel il kelerindendir. Ejitim S i
Cumhurbakkané 11 KkKkubattk?200®i e kbt kéemasénasosyaki
dert yeéell é&k owmwgdulaaremasszéenréinnes konf eransda yapteéejeé
dejerl erimizi ve ekonomi k potansivyelimizi i nsan s
ve bil gisi gel ecekteki yakaméneée beder Peir@d ve gaze ¢ 1 ke
Tanré nén b¢gyéek nimetleridir. Ancak er ya da ge-
yéellar boyu s¢rderel ebilir kal kénmaséné sajl ayaceé
¢l kenin kal kénonyansaéynadna p°entcr¢olr ovileg gaz dej il , bil gi di
Bizdebuyalh t akip etmeliyiz ve ediyoruz.o

Azer baycan ejitim sisteminin insancéll akter el mas
Cumhuriyet:i nde Ejgzrieni De vdedti kBt ratempssdD | mzal an
ejitimin kalitesinin artéerél masé,; °Trenci odak]| €
vatandakl arénén yetikdiril mesi,; her bir s.gpireneni

hususlardan ibarettir.
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Azerbaycan ejitim sisteminde insan potansiyelini
ejitimo kavraménén g¢ndeme getirdijJi °zellikler a
T ¥ reneni ©°zg¢r pbibakamséeyedegwimemk ol uktur mak;
T Onun il gi al anl aréneé, yetenekl erini, se-imler:i
T Kikinin duygusal durumunu dinlemek ve ona sayg
T ¥ rencinin bireysellifinind,lilkileirkseln gaead umxltameé

i -in elveri«xkli kokull arén ol ukturul maseé@;

T ¥Jrenme s¢r eclijnrdeen cii®g rieltimekni | erinin insancéll ai

1T Ejitimde baské, g°zdajé verme ve cezal andér ma

T ¥Jrenerelferog taémeéenda rekabet etmeksizin ikbirlifj

T ¥ refAimeet me s¢recinde °Jrenciye kendini teyit
Bu ©°zelliklerin ama-é& °jrenenlerin ki«kisel g €
belirtilmiktir.
l1.H;manist il kelere dayanan sénéf ortaménén °jJrene
H¢emani st il kel ere dayanan sénéf ortaménén ol uktur
bilinmektedir. ¥Trenenin probl em f~-@deaneet md ekftanrlel
ortaya koyma, kendi benini kekf et me, kendi ni dej
°JTrenci odakl & sénéef ortaménda ger-ekl ekmesi bel
sénef otr ¢ menlé n dvana - sadece °fTret men taraf éndan bi
ezberl enmesi dir. ¥Jrenme s¢recinde °Jrenci bu s¢r
oynar . ¥Jretmen ise g¢ce sahip sellan jhrermnmee ytie kimioll
temel yapésal el emanl aré akajédadeéer ;

1. Ge-mi k konul arén sorgul anmaseé.

2. Dejerl endir me.

3. ¥Jretmenin a-ékl amaseé.

4. Bilgini kuvvetlendirme.

5. Bir sonraki -aléeékma i-in °devlendir me.
Gel eneksel ejitimde °jet&mamilniknibajnémseé& s avd ay &r sted
H¢emani st psi kol ojinin kurucul aréndan Car | Roger s
akaj edaki kekilde mukayese et miktir.
Gel eneksel ejitim

1. ¥Jretmenler bikgigeiswabupbitgi?epréenal mal aré be

2. Ders ya da s°zl ¢ olarak bil gi verme yollaré °j

°fJrencilerin bu bilgiler:i ne kadar al déjéneée °1I| -e

3. ¥Jretmenler°pggercshédi pburg¢gce itaat ederl er.

4. Otoritenin hakimiyet:i senéftaké kabul g°ren p

verilir. AKI' k g¢nden ©°Jrencilerimizi haki mi yeti

°JTretmen, ejii tfiimder ceanr ° n¥jmlet men her zaman mer ke
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5. G¢ven asgari d¢gzeydedir. En di kkat -eken, Jre
6. ¥Jrenciler araleklé ya da s¢rekli ol arak kor ku
7. Demokrasi ve dejerleri, gPygul¢camada yok sayeél ér
8 Ejitim sisteminde b¢gtegn halindeki bireylere ye
Ki Ki odakl & ejJitim
1L.KIk °zell ik, esasénda bir °n kokul dur. Bir ortan
bakkal aréyl a twémrminndd i gkv érmrdecier lyer , bakkal ar énén
°Trenme kapasitelerine g¢ven duyarl ar. Bu °n koku
ve uygulanabilir.
2.Y°netici kurumundaki@j resahtemel &émkkal at eégrave t
cyel @a¥jirenme s¢recinin sorumlulujunu payl akérl ar .
3.Y°neticiler, ©°7r egknemmed ikl aeyrni ankdleanr,& kseanjdliart ecr ¢bel er i
materyallere n ya da toplumun tecr¢belerinden yararl anér
4. ¥ rencil er, kendi bakl ar éna ya da bakkal aré il
geliktirirler. Kendi il gilerini kekfeder ek, kayna
hakkénda karar verirler bu tercihlerinin sonu-1ar:
5. ¥ renmeyi kol ayl aktérécée bir ortam sajlaneér. Se
a-eék-a g°r¢l ¢r. Ve ayné zamanda nbiyrabidrai ntdoepnl w jtreecn
°Trenmek kadar ©°nemlidir.
6. ¥ renme merkezinin odak noktase, °ncelikle deva
¥frenmenin i-erifji, °nemli ol sa da, i ki nci Sér ade
her «keyi °jrendi kl eri 06 zaman bakaréyla bitmez, °7
konusunda kayda dejer bir gelikme kaydettikleri z.
7.¥jJrencilerin hedeflerine wulakmal aré i ndambuger ekl
bireysel sorumlul ukl arée ol arak g°r¢l é¢r ve kabul e
8. Her °Trencinin °jJjrenmesinin °l-¢séeng ve °nemini
yapél ér, ©°zdejer |l ernidnirmey,e syenréedtéincidnijrer® zerellie ger i
zenginlextirilse de.
9.Gel eneksel bir séenéfta ger-ekleken °Jrenme il e
°Trenme daha da derinden ol ur, daha hézlé devam e
¥Jrenceizlmerekf i tim il e geleneksel ejitimin karkeéel ak
Uygulama Gel eneksel e ¥ renci mer ke
Senéfta etkinli|¥]Jretici Et kil eki mli
¥Jretmenin r ol (| Bilgiverici Katélemcé, tekvik
¥Jrencinin rol ¢|Dinleyici, daim|Katél é&mcé, soru
Ders ajérl ejeé Bilgiler Kli kkiler
Bil gi kazanéme Hat érl ama ve ez|Sorgulama ve bu
birikmesi bilgilere d°ng¢k
Bakaré G°sterge|{Zamana g°re, mi|S¢r ec gerfgrhang kalite
¥| --dejerl endirmGenel, normlara|Bireysel, Kriterl
Teknol oj i k ul | a| Tekrar ve uygulama Kl eti ki m, kat el
Bu karkél akt @&r madan ayden ol ur ki, h¢egmani st °Jr
kendi |l erini ©zg¢rce ifade et mesi, farkl & g°r ¢kl e
sormasé ve °jJrenilen kongliamerkaciékm@iséimekleenem
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kendi ni ger-eklexktirebil me hissini kazanmal éder .
duymadan kendi istek ve i htiya-laré dojrultusund:
edip,som - | aré kendi a-éséendan yoruml ama bée@2el64 si kaz
165].

2.1 Ki ki odakl ée°jerefenornt am&nda °Jrenci
¥Jretjmeenme s¢grecinde °Jrencil-@firrenki kiidelhkstkgélker kr
il kel er czerinde kurul masé gerekir. Ki Ki odakl é
iletikim ve kikisel dejerlere °nem verdiji a-eéekl a
i Kbirlifji ve g¢venl eorritnamél goil,ukheudefn,v e jdejneril erin
°Jrencilerin kikisel farkl el ekl aréna wuygun °jJreti
bireyin kendi beni ni ke-fet meye yar tibimdaguzdarl an ve
C. Rogers a g°re, sénef atmosferini ver i mli ve s
a-ééeséndan iletikim ©°neml.i bir faktordegr . KI et i
anl amader . Empaebnim-gar *ékleact ini inl duygu ve dg¢kegt
bajl amada ger-eklektirdiji ve bunlara ilikkin ken
kanal ené ger ekt i f1i7f . [ ¥zbay, 2006, s. 116

Car | Rogers kimeihdadadkrenséhefiorkackisel gel i ki min
akajéeédake kekilde séral améxter.

1. Sabhicilik

2. Takdir, kabul , gésven

3. Empati yoluyla anlama

Sahicilik: Tut uml ar én en temel i, sahicilik ya dabirol duj u
yé¢z takénmadan °jJrenenlerle ilikkiye giriyorsa, o]
Takdir, kaBbwl tutgymem: ama-€é& her °Jrenenin °d¢gll end
ve kikilijJinin ©°d¢gllendi ki bmesiadiicmk ¥whempérmrai ke
bireyin ayré bir insan ol arak kabul edi |l mesi, ©°te

saygedeér .

Empati yoluylaanlama:¥j r et men her ©°Jrencinin tepkidéerini anl
°fJrenme s¢recinin °jrenciye nasel gereé¢ndej éneégn ha
°jJrenmenin ger-eklekme ol aseéeléejé artar. Kendini ©°
tutumu, neredeyse s§guéefrta¥hiretdeynislhmamérk elmici | ke i n
dejerlendirildiklerini dejil de. Anl akél déekl areéenée
muazzam bir etkisi varder .

Aspy and Roebuck e (1977) g°reyl mggenic-ii meerkeizyii ©

T Her férsatta °jrencilerin katélacakl areée etkin

veren,

T Sosyal ve duyuksal beceril eri gel i ktirmek i -1

°Jrenmeye tekvik eden,

T Ugun ol dujunda grup tartéekmal aréna imkan veren
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T Géeclendirmek i stedif§Ji davranéxk, inan- ve huyl a
T ¥jretime ilgili °Jrenci gor ¢kl erini al an,
T ¥vg¢de bul unan,
T Tebess¢m et meyi i fdima | etmeyen °jJret me
SONUC¢
Zamanémézeén ejitim sisteminin temel amacé baj émsé
farkl é d¢kegnebil en, cesur , problem -°zen, yeni |l i]
saygel é bir i nTs¢gam  bywertliartd r mekdiek] ektir mek i -in
ol ukturul maseé, °Trenme s¢recinin i-hpaperanél il keket
h¢e¢mani zm model inin ele al énmasé ©°neml idalbebrtkngk® r | er
isterim ki, bu fakto°rler ©°jJrencilerin kikilik gel
ejitimden farkleée ol arak, Ki ki odakl & °Jrenme sg¢i
i KbirliJine sbeevnkz eertsmezllii,] ikniiki ngi°nr ¢k farkl él eéj éneée,
farkl e gel i Kkme akamaséne g°z ar deée et memel i dir.
dejerlendirmelidir. Beyek fizi k- A. AMnian sti i rk ad rk €
bal éj e, ajaca térmanma yetenejine g°re yargeéel ar sa
¥Jrencilerin ki«kisel gel i ki mi i -in h¢gmani st °Jr et
kekfet mel i dwe k%%jnrddé ncyientiennej i nin farkéna var maseée i
ejitim sisteminde h¢gmanist °Jretmenin temel 1 kel
bakaréel é bir ©°Jrenme s¢recine engelencli addijeé id-kéekl
ol ar ak il Kk kurmal e ve onl arén her birinin ge
d¢nyal aréna girebil melidir.
KAYNAK ¢ A
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Abstract
Purpose

Qualitative changes in engineering education are aimed at developing students' ability to navigate design

and technical documentation, spatial thinking, professional literacy and the desire fedussifion.

Interactive training material created in thed mewor k of the project fADevel o
environment in technical hi gher educationo (VirTe:
in construction professions without professional knowledge and skills is designed ta mheste
professionally significant qualities mentioned above. The paper charts the initial phase of the VirTec
project, funded by the EU's Erasmus KA2 program for 24 months, starting in October 2018 and including

five countries: Estonia, Lithuania, Polandirkey and Croaria.

Design / Methodology / Approach

The discussion focuses on selection of set of drawings of the house and computer programms (like
AutoCAD and Revit), allowing creators to connect parts of the structure into large sets. The mutual
suppat of these programs makes it convenient to change and supplement the parts of the structures.
Animation of 3D model is planned using Python programming.

Findings

The simulator becomes a very useful assistant for students at the stage of primaryaloedtioation,
because it has all the functions of specialized programs for viewing a complex object: it is a free web page
that loads very quickly into the gadget, opens without specialized programs (does not require a license)
and is easy responds to usequests.

Originality / Value
This view, based on the visual perception of 3D graphics, is almost impossible to implement with the help
of natural experiments.

Keywords:3D Models, Simulator, Digihouse, Construction Specialties, Online Learniognolgy
Enhanced Learning
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1. Introduction

Firstyear engineering students, as a rule, do not have graphic work experience and are not familiar with
engineering graphics. In the learning process, they gain knowledge that helps them visualize the concept
of structures (materials, nodes, drawings)e@f the most important issues of the graphic disciplines as
part of the common core of the curriculum for all industrial technologies and engineering programs is to
provide students with a thremensional structural thinking (Miller and Bertoline, 199TThe
development of thredimensional spatial visualization skills is often cited as one of the major goals of
engineering design graphics education. Most specialists in the fiels of engineering graphics came to the
conclusion that spatial visualizatiskills can be improved with the help of experience (Burnet and David,
1980; Smail, 1983; Lord, 1985; Sorby et al., 2005).

Some studies have concluded that animation, 3D computer models, and virtual reality technologies in
combination with appropriate telsaing methods are effective and can make a positive contribution to the
involvement of students in the learning process, thereby improving their academic performance and
motivation (Gerson et al., 2001; Allessi and Trollip, 2001; Clayton et al., 2002yWwhahid Mackie, 2009;
Onyancha, 2010; Noordin et al., 2011; Veide et al., 2014).

At the same time, the educational process in higher technical educational institutions is becoming more
and more compressed, which means more intensive both classroommasdnk. In this case, there is a

need for educational material, which should be primarily available to learners, that is, without using
licensed programs, contain the necessary information and functions, while being easy to use.

The purpose of this papés to present the initial phase of an EU funded ERASMUS+ project:
Development of Virtual Learning Environment in Technical Higher Education (VirTec). The purpose of
the project is to create the digital educational materials for the first year studemssbiiction and
architectural specialties without professional knowledge and skills in the form of a virtual house
simulator. To use the simulator, students will not need the knowledge and skills eflithezesional
modeling, nor the availability of a knsed program. The training material is designed to help students at
the initial stage of vocational training better and faster to acquire the necessary knowledge and skills using
the simulator in any gadgets (mobile phone, tablet). To teach 2D and 3bieemgy drawing skills,
exercises and tests are planned that apply to all parts of the building structure, workbook exercises should
be on paper so that students acquire the necessary skills for drawing and sketching- lblyileing with

a pencil in had. The project has been funded from October 2018, for 24 months, involves five countries:
Estonia, Lithuania, Poland, Turkey and Croatia. The latter one became a partner in international
partnership since September 2019.

Project Approach

The collectionand analysis of information about existing simulators in the construction industry using
online resources shows that over the past two decades, many simulations have been carried out that cover
almost every stage of the development of a particular bgilghoduct, for example, planning, design,

energy consumption, cost estimation, planning, manufacturing, maintenance and facility management
(Kamat and Martinez, 2000; Hong et al., 2000). In these cases, training simulators are virtual
environments with wigh you can make decisions based on their visual analysis and evaluate the
effectiveness of actions based on the decisions made (Sampaio et al., 2010).
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In recent years, training simulators have appeared that demonstrate construction work. Most of them are
made using the idea of 4D CAD (3D CAD with a timeline as the 4th dimension) and the capabilities of
virtual reality technology (VR). 3Bnodeling and virtual reality methods allow students to visually
simulate the process of each stage and type of worlalaadhelp in the study of the necessary equipment

and its operation on site. Computerized simulators use different levels of scenarios arstagilti
algorithms, which allows developers to create more accurate and complex models. Applying patterns,
textures, and colors to a thremensional model can greatly simplify students' understanding of the
material (Strong and Smith, 2001).

The creation of interactive educational material in the framework of the VirTec project is aimed at earlier
and more detadld acquaintance with the specialty of fiysar students.

During the first few months of the project, close collaboration was established between partners. A
communication plan, administrative issues, financial rules and policies were discussed.tibm,addi
decisions were made regarding plans for quality assurance, evaluation, distribution, operation and
publication of results. Finally, working methods and participation in events and the results have been
clarified. To monitor the project schedule, an@achedule is compiled and tracked.

In the process of exchanging experience and skills in the field of modeling, programming and compiling
training materials, the consortium partners discussed the traditional architectural features of the countries,
pats of the digital home and the possibilities of cooperation with enterprises in the construction industry
to create training materials. To ensure the identity of the project, templates were developed for the main
package of documents. All materials wi# provided with a logo developed by the project team (see Fig.

-

Figure 1: The VirTec logo

The Project Partners
The project brought together specialists in the field of modelling and design, multimedia education video

games and advertising from Estonia, Lithuania, Poland, Turkey and Croatia. All partners have experience
in creating technologhased learning envirorants and multyear experience in the use of multimedia

and interactive smart boards, which make it possible to increase students' motivation and provide visual
clarity, which contributes to a comprehensive perception and better mastery of the materiaaimh

tasks of the partners are the fulfillment of current tasks on modelling and design of spatial-rpadsls

of the virtual house designs. Partners have employees to perform these tasks. If necessary, additional
personnel from partner organizatiazmuld participate in the project.

The responsibilities for the project are divided between the partners as follows:

ATTK UAS, Estonia is the main coordinator and responsible partner, whose tasks include part of the
modeling and design work, as well astimg scientific articles.
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AVGTU, Lithuania is engaged in the bulk of the work on modeling and design, scientific articles are also
included in their field of activity.

AMultikultura, Poland is engaged in the creation of advertising and the promotidnazft®nal material

in Europe.

AKocaeli Provincial Directorate, Turkey is engaged in modelling, graphic design and promotion of
teaching material in Turkey and abroad.

AAssociation for Prevention of stigmatization and education through theatre UPSETa Capdés out
advertising and promoting educational material in Europe.

Project Objectives
The main objective of the project is to conduct a virtual learning environment on the base of the

component parts of the house and its various modificatioosdier to increase interest and support the
participation of students who has no experience in construction industry. Using the latest modelling
technologies and graphic technologies allow to present more modern virtual models in training, which
increasestte visibility and interactivity of training materials. Planned results of an intellectual project:

innovative interactive educational material for students of construction specialiedigital house
simulator with two modeling scenarios with various building structures from the foundation to the roof
and various materials,

a set of worksheets wittralvings, for the completion of which it is proposed to use creative solutions,

tests for the repetition and consolidation of the material passed, giving students significant feedback on
learning outcomes, increasing their educational motivation anddékabwledge,

assessment tests, according to which you need to keep statistics of performance to help the teacher.

In general, the expected result is an interactive training material that allows students to acquire the
knowledge and skills necessary f@ading and creating construction drawings. The knowledge gained
will help in the search and development of effective solutions in the production environment for graduates
of construction specialties. These intellectual results are universal and applicaldll consortium
partners and take into account the needs of industries of the countries participating in the project.

Target Groups of the Project
The project plans to create training materials intended for use in different target groups, ferwitgopl

different levels of training. The task of any training material is to ensure the acquisition of knowledge and
skills, continuity and accessibility of training. The more accessible and interesting the content of the
training product, the more accugand clear for the student will be the opportunity to see in the process of
passing the tests and performing graphic tasks, to what extent the training material has been studied and
this requires a reexamination. This means a higher value and quality @ktted product. The focus will

be essentially on two main target groups: the direct and the indirect target groups.

Direct target groups:

students in construction and architectural specialties from all partner's educational institutions wéo will b
more competitive in labor market,

employees attending in executive adult training course, whom competence will raise and who will be also
more competitive in labor market,
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unemployed, who is retraining alike to prepare to be part of a changing workforce,

industry organizations attending in the project who gather more competence and gather more students due
to upto-date programs. Indirect target groups:

companies who achie employees of the digital era in construction and architectural fields,

higher education institutions who can use the information and experiences of the project for improving
their curricula in construction and architectural fields.

Materials and Methods
To simulate a wooden house, developers used a set of drawings from TIMBECO LLC (timbeco.ee) of a

small house with almost zeemergy consumptiorilThe selected set of house drawings is the result of
studying the parameters of thermal insulation ofding materials, the efficiency of using these materials

in structures to increase energy saving and reduce the cost of maintaining the building. The front view of
such a house is presented in Fig. 2

= 1 i

e

Figure 3: By zereéhergy small house drawings set

The task of threglimensionalmodeling is the spatial representation of an object in a-tlirrensional
coordinate system, which allows developers to represent its shape, texture, size and color in the most
informative, accurate and realistic way develop a 3D model, specializeda&dimensional modeling
programs such as AutoCAD and Revit are u3éek use of the listed software products for visualization

of polygonal 3D models allows obtaining highality images that can be used in the development of
illustrations, complex spatianimation, and various types of technical products.
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To simulate the animation of objects in 3D, programming elements are used. Comparative analysis of
different programming languages (see the list of articles at http://www.python.org/doc/Comparidpns.htm
shows that they all provide an interactive, flexible, extensible, andibitiripting environment, but

there are differences in style, their advantages and disadvarfthgeshoice between the capabilities of
various programming languages basedhengrogramming experience of developers was made in favor

of the Python programming language, which in addition to providing complete control over all the tools of
the created object (position, design, sliders, switches, buttons, menu) provides aatessdiosive

library of readymade modules (Langtangen, 2009). Like many other scripting languages, it is free, even
for commercial purposes and can run on almost any modern computer.

Findings

Using the drawings and computer programs like AutoCAD andt Ree first test model of the wooden

house was created. The mutual support of these programs makes it convenient to change and supplement
the parts of the structures created by thevodk of specialists from different partner organizations and
countries After detailed processing of files and clarification of parts of the structures, each part of the
model is converted into a simple 3D format. This allows creators to connect parts of the structure into
large sets. Using the CAD converter Exchanger dlsava you to 3Dprint the necessary structural parts

for classroom work.

The Preliminary Model of the Simulator
After conducting extensive work on testing the compatibility of elements and the selection of color
solutions, a preliminary model of the heus assembled (see Fig. 4).

Figure 4: The preiary model of the simulator

The first simulator (divided into three partfoundation, walls and roof) opens very quickly by reference
and has simple but convenient functierisallows students to rotate and scale the model of the house for
viewing from all sides, alternately higrts of the house for a better view of the components (see Fig. 5).

Figure 5: The model of the house witlidden element.
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The Second Model of the Simulator

The second model of the simulator has become more complex. The level of detail ofsheaparvised

and, as a result, a dragown list of items appeared in the menu. The use of material names is in
accordance with the standard (ISO 13863, common in Northern Europe). Structural parts such as the
external and internal stairs were added.

House elements

p foundation

P stairs

Figure 6: The dropdown list of elements

In addition to the already created functions of turns, zooming and the ability to hide parts of the house for

a better view of the structures, in turn, it was decided to create functions for use of cutting planes. Now
functions of the simulator made it @iisle to use cutting planesone horizontal and two verticalto

obtain cuts at the house. This opportunity is a great success for the project and provides students via the
Simulatord use to |l earn the basics of the constru

Figure 7: Crosssections (zand yaxis, respectively)

The next stage of developing a simulator was provided for combining structural elements into one object,
which can not only rotate, scale, and sequentially hide individual constructiontsduabasider in detail

the composition of the digital model needed parts. The pink marker on the house corner is linked to a part
of outer wall construction. This function allows the user to obtain the necessary information about a real
construction proceswhile viewing a digital house, replacing the need to visit a construction site (see Fig.
8).
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Figure 8: The marker to provide a link between the house web pages and the part of the house
construction

An exploded animation is created to show the relationship between the various components and how their
fit to each other. Placing parts at an equal distance from their initial positions makes the finished object
more understandable. When exploded, somts phat are usually hidden by others are fully visible. The
most informative exploded view shows the object from above and slightly diagonally to the left or right
(see Fig. 9).

Figure 9: Theexploded view of wall part

Conclusions andPlans

The xpected effect of t he simul ator 6 use i s a
technologies, and the relative position of the elements in afnissedly viewing mode. In addition, one

more important task of the simulator is to support agr@st in the speciality and the desire to get solid
professional knowledge. Based on the created 3D model, it is possible to prepare simulators for more
complex objects, structures, or connection nodes. The simulator becomes a very useful assistant for
students at the stage of primary vocational education, because it has all the functions of specialized
programs for viewing a complex object: it is a free web page that loads very quickly into the gadget,
opens without specialized programs (does not requicerse) and is easy responds to user requests.
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Guidelines for Students

The use of thredimensional animation, in contrast to simple illustrations, allows not only to demonstrate
the investigated object in a static position, but also to demonstrdte the purpose of its use,
maintenance and repair, which increases the efficiency of perception. The simulator is quite easy to use
because it has a logical and ufiggndly interface On the view screen next to the house model, there is a
menu showinghe parts of the building structurehe menu allows students to select different parts of the
house detailed inspection: foundation, staircase, wall and Toofise the simulator more effectively, a

video tutorial will be created for direct target greupvhich will provide an overview of the simulator's
capabilities and stepy-step tutorials.

Training and Assessment Tests

3D visualization can be very effectively used as a teaching tool. To get the complete set of educational
materials for wooden hoast is planned to prepare a set of worksheets and tests, thmutghaining tests

and assessment tests. To conduct educational tests in an interactive and engaging learning process, H5P
capabilities are used. The H5P platform is an open source oniielpment tool for creating interactive
e-learning content such as presentations, games, and interactive videos. The type of interactive video
content based on H5P allows developers to add various types of interactions: matching, trueffalse,
multiple choi@ or operended questions. All these activities: questions, quizzes and feedback embedded
in the videos improve learning and help students to actively participate in learning in open and distance
learning environments (Uukkivi and Labanova, 2018; Vurdl,3). All activities should be provided with
immediate feedback, as this is very important during practice tests (Mory, 1996).

Interdisciplinary Use of the Simulator

Modern education attaches great importance to interdisciplinary connections. Ansaipdirdiry
approach is used in many ways and at all levels of education. This type of learning allows the student to
learn by establishing links between ideas and concepts across different disciplinary boundaries. The
possibilities of effective use of theimulator for a professionally oriented approach to teaching
mathematics and physics are actively being studied.
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Abstract

In this study, it i s ai mgRD)anditsseverityefrarh gal eatiabilityP ar ki n
according to gendéby the aid ofgray level ceoccurrence matrixEarly detection of the disease and

accurate severity prediction is important for treatm@itne series signals were converted to images,

which contains textural information, by the aid of fuzzy recurrencespliotthe visualized data, gray level
co-occurrence matrix were utilized to extract 22 textural features. Extracted features were classified

detect PD and to estimate severity of thealisgAccording to results of the study, gait variabilityssem

to bemore discriminative for males rather than females to detecTR®innovative part of this study

assessment of gait variability according to gender with computational methqutediot severity of
Parkinson's disease.

KeywordssPar ki nsonds Di s-©ecusrrence Mairibpa @ait Vagiabiéty, MaClone Learning,
Decision Support Systems
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1. Introduction

Parkinsonbds disease (PD) degenerate neur olPbs withi
patients demonstrate motor and foator featuresTremor, stiffness, postural instability, depression, and

anxiety are among the symptoms of the disease. Although there is no cure available yet for the disease,
some symptoms are handled with variogeatiments. PD is clinically diagnosetbtor features and also

with decrease in dopaminergic neur@Rsewe et al., 2017Besides clinical test, various telemonitoring

tests to detect PD has been suggested in the litgfa@een t ¢ r k , 2020a, 2020b; Cant
Khat ami no, Cant ¢r.k, & ¥zyél maz, 2018)

It has been found that peopl e wi t(RrenkeEolekldo etalpnds d
2005; Frenkelloledo et al., 2005Researchers have tried to detect PD from gait variability with different
machine learningnethods(Abdulhay, Arunkumar, Narasimhan, Vellaiappan, & Venkatraman, 2018;

Pham, 2017)Previously h ( Ca nt ¢ rbk we sttistitdlly revealed the relationship between gait
variability and severity of PD. Gait signals were converted to binary images and some statistical
parameters were computed. These parametersaméoeorrelation, contrast, correlation, clugteority,

cluster shadow, dissimilarity, energy, entropy, homogenaitgg maximum probabilityAlterations of the

some parameters were found to be statistically significant with severity measures of PD. Utilized severity
measures for PD werbloehn&Yahrscale UPDRS( Uni fi ed Par ki nson)dand Di sea:¢
MDS-UPDRS (Movement Disorder Societgponsored Revision of the UnifietBar ki nsonds Di s
Rating Scalg Additionally, it has been stated that correlation of the computed parameters with
Hoehn&Yahr rating scalgroduced betteresults,which means thait is more discriminativeBased on

the outputs of firststudy Ca nt ¢ r kwe pr@0s2 & riey approach in this study.

In this study, it is aimed to investiga®D severity from gait variability according to gender. The proposed
system for the study is given in FigureQait signals were obtained from a publicly available database
(https://physionet.org/content/gaitpdb/1.0.0Goldberger AL, 2003)They were collected irfFrenkelt

Toledo et al., 2005; Frenk@loledo et al., 2005; Hausdorff et al., 2007; Yogev et al., 2009re are

totally 306 gait signals of 93 PD patients (63% men), and 73 healthy subjects (55% men). Gait signals
were collected with pressure sensors located under the foot. These signals are one dimensional signals
and they were visualized with fuzzy remence plot method. Time series signals were converted to
images, which contains textural information, by the aid of fuzzy recurrence plot. In the visualized data,
gray level ceoccurrence matrix were utilized to extract 22 textural features.

These featgs were introduced iriClausi, 2002; Haralick, Shanmugam, & Dinstein, 1973; Soh &
Tsatsoulis, 1999and they are as followd:.Autocorrelation 2.Contrast 3.Correlationl 4.Correlation2
5.Cluster Prominence 6.Cluster Shade 7.Dissimilarity 8.Energy 9.Entropy 10.Homogeneityl
11.Homogeneity2 12.Maximum probability 13.Sum of sgaures 14.Sum average 15.Sum variance
16.Sum entropy 17.Difference variance 18.Difference entropy 19.Information measure of correlationl
20.Information measure of correlation2 21.Inverse differermenalized 22.Inverse difference moment
normalized(Uppuluri, 2020) Extracted features were classified with machine learning methods (i.e.,
SVM, KNN, LSTM) in several experiments. Firstly, binary classificati@e., PD and healthy) was
performed according to gender. Then severity of the disease was predicted by utilizing Hoehn&Yahr
stagedased on gender. We have also utilized several feature sela@gioithms (i.e., LASSO, Religfo
investigate their conbution to classification accuracytilized machine learning algorithms are very
popular ones and used in many stude€ant ¢r k & ¥zyél maz, 2018; G|
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¥ZY1 LMAZ,In @derlt® validate the results, terdatross validation technique was employed in
all computations.

The innovative part of this study assessment of gait variability according to gender with computational
methods to predict severity of Parkinson's disease. According to results of the sitidyrigbility is
more discriminative for males rather than females to detect PD.

ED
patient Gray Level Binary and multiclass
Co-occurence classifications
wMatrix F»according to gender
(Extraction with machine learning
of features ) methods
[ TR YRR T AT TR
‘_»
Healthy
subject
Gait Signals Fuzzy Recurrence Plots

Figure 1: The proposed system for the study

Results

Binary classification average accuracy results of the study is given in Figure 2. We have obtained better
performances for binary classification of the male subjects. The highest average accuracy was obtained
with KNN and it was 0.81. Binary classificatiarfi the female subjects produced the lowest scores of this
experiment. The highest average accuracy for the females was 0.68. When we tested all subjects, we
acquired average performances between the scores of the male and female subjects.
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Figure 2: Binary classification average accuracy results
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Secondly, we have performed multiclass classifications. We have tested the subjects as 4 classes and 3
classes. Hoehn&Yahr staging of the PD patients within the dataset were at three different levels.
Therefore in 4 classes experiment class 1 was healthy subjects, class 2, class3, and class 4 were PD
patients with different Hoehn&Yahr stages. In 3 classes experiment, we only investigated PD patients and
discarded class 1. Average accuracy results of theseiragpés are given Figure 2. We have obtained
higher average accuracies for 3 classes experiment.

4 classes 3 classes
060 057 gss 0.70 0.69
0.68
0.50
0.66
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0.58
0.10
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0.00 054
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All subjects All subjects male All subjects female PD subjects PD subjects male PD subjects female

Figure 2: Average accuracy results of multiclass classifications

Lastly, we have repeated second experiment with feature selection algorithms. Ired elgsriment,

feature selection algorithms showed similar performances for males and females. In 3 classes experiment
relief performed a bit better than lasso for gender based classifications. Since feature subset is not very
large, feature selection aligthms did not contribute much to classification accuracy.
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Figure 3: Average accuracy results of multiclass classifications with feature selection algorithms
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Abstract

It is important to know about the electricity consumption values of the future for institutions to develop
their budget management and energy efficiency strategies. In this study, a deep neural network model was
developed with Longhort Term Memory (LSTM)nethod which tgredictionelectricity consumption

values in the next time seri€Bhe data set required to learn the model consists of 43800 data taken from
meters located at 5 different locations belonging to a commercial residential. This data ssedvis

train the neural network of 80% and to test 20%. Hyperparameters have been determined for the training
of the LSTM atrtificial neural network. The results obtained at the end of the training and testing of the
network were compared with the diffetemethods. As a result, the LSTM model showed its highest
accuracy with 8,58 for time seriegpredicting As a result, the LSTM model showed that the highest
performance in time seriggedictingwith 96.56% accuracy. In addition, it is thought that frediction

of the electricity consumption values for future periods will contribute so that preventions to be taken
within the scope of the energy efficiency of the institution.

Keywords: Deep Neural Network, Electricity Consumption, Leédtgprt Term Mem@r, Time Series
Prediction.

I ntroduction

Energy is becoming an increasingly indispensable element in our lives. Energy is also the focus of
industrial revolutions and technological developments. Increasing the needefgy every day causes

the world's resources to become increasingly depleted. Energy efficiency and efficient use of energy come
to the fore when it is considered that finfinite energy sources will be depleted. Electrical energy is one

of the most wiely used types of energy in the world. As with any type of energy, the use of electrical
energy has a cost. The efficient use of electrical energy will contribute to the reduction of resource waste
and environmental pollution as well as economic sai6égs- | ¢ et. al , 2018)

It is important to adopt and maintain a systematic approach to energy efficiency in
institutions/organizations and industrial enterprises. For this, energy policy, No. 5627, energy efficiency
and energy efficiency strategy document, in addition to existgiglation to be carried out in accordance

with TSEEN-ISO 50001 energy management system complying with energy studies and is born out of the
necessity to conduct studies to i mprove energy ef"

Up-to-Time, the use ofthese methods in energy studies and energy efficiency studies within the
framework of advances in artificial intelligence methods will make the operation very effective. The high
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performance of models established with artificial intelligence methodscialipeat timedependent
consumption estimates, it will contribute greatly to energy manageeine et al., 2012)

It is observed that statistical, artificial intelligedz@#sed and hybrid methods are used for electricity
consumption demand estimatiarmen historical studies are examin@dprobabilistic preDay Forecast

model, which estimates hourly electricity demand from households, has been proposed using data from a
real smart grid promotion site devel epdatd andn £vo
temperature estimates have been used to eake quart
(2015) used the Box Jenkins method to estimate Turkey's gross electricity consumption between 2015
2023 (Mahmutojlu et al., 2017).

A comprehenise review of studies using artificial intelligence techniques such as artificial neural
network, support vector machine, and adaptive N&wzzy inference system for shogrm electric

charge estimation by Zor et al has been presented. In other sthdies)ergy demand of Turkey was
estimated with artificial neural networks, one of the methods of artificial intelligence (Bayrak and Esen,
2013; Es et al., 2014)). Australia's letegm electricity demand forecasting for an applied study of deep

neural néworks, stacked autencoder, 224 months in advance to predict electricity consumption rates
nationwide, multl ay er perceptronds multilayer perceptrond
gradual. According to experimental results, deep structuses been reported to perform better than
classical neural networks, especially for themi@nth to 24month forecast horizon (Hamedmoghadam et

al., 2018).

Anand and Suganthin studies to improve the estimation of the electricity demand of the state of Tami
Nadu in India, artificial neural network, genetic algorithm, and particle swarm optimization algorithms are
obtained by optimizing with a hybrid algorithm they have ug&dand and Suganth 2018) In Al-
Musaylh et al. studies, they used db#&sed multiariate adaptive regression Spline (MARS), Support
Vector Regression (SVR), and autoregressive integrated moving average (ARIMA) models to estimate
electricity demandAl-Musaylhet al, 2018) The electricity consumption data of the city of Chandigarh in
India with the seasonday and time period tpredictthe electricity demand for lorghort term memory
network model (LSTM) and parsing empirical mode (EMD) method that combines thebab#d deep
learning approach have been proposed by Bedi and Toshiimaproposed (EMD + LSTM) approach

has been reported to outperform other regression models for electric demand timprediitionBedi

and Toshniwal2018) Bakoglu and Bulut worked on shewrm electricity demand forecasting, in which
artificial neual networks and expert systems are used together, taking into account the market and
seasonal conditions of TurkéBakoglu and Bulut2017)

Many researchers use Neural Network (NN) because of speed and accuracy issues to estimate electricity
demand. Inaddition, NN can be easily implemented in software development (Chen et al.,, 2017).
Recently, Deep LearninAgased approaches have been particularly under consideration. These are based
on NN with deep architectures and have attracted the attention ofresmarchers because of their ability

to capture data behavior given complex nonlinear patterns and large amounts of data. The LSTM
technique in particular has gained popularity for time series prediction due to 4ts-emdl modeling,

learning complex ndimear models, and automatic feature extraction capabilities (Bouktif et al., 2017).

In this study, a deep neural network model was developed using data from the counter located at 5
different points connected to a commercial institution to predict etéggtconsumption values in the
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future time series using Lorghort Term Memory (LSTM) method. It was concluded that the LSTM
model showed the highest performance in time series predicting with 96.56% accuracy.

LSTM (L ong Short-Term M emory)

Long shoritermmemory (LSTM) is a type of repetitive neural network (RNN) specifically designed to
prevent a given input's neural network output from deteriorating or exploding as it travels in feedback
loops. A repetitive neural network block diagram is given in Fidi(e. Traditional RNNs can learn
complex temporal dynamics by mapping input sequences to a set of hidden States and hidden states to
outputs by the following repetition equations (EquafiaandEquation2) (Donahue et al., 2015).

hy =g(W,x W, h, ) (1)
Z(‘) = g(Wz rt] +Q) (2)

Developed bySeppand Jurgen, the LSTM incorporates a structure that allows the weights emitted back
and forth to be maintained across layers, as opposed to RNN, where the case is overwrittestep each
(Seppand Jurgen1997) In addition, the network is capable of learning lbegn dependencies by
continuing to learn in many time steps while maintaining a more constant error. LSTM networks provide
better performance compared to other RNN archites by reducing the smlled absent gradient
problem (Nvidia 2020; McNally, 2016).

The LSTM layer consists of a series of repeated interconnected blocks (Figure 1(b)) known as memory
blocks. These blocks can be thought of as similar to memory chips@amputer. Each contains three

units of multiplication: input, output, and forget gates, which provide continuous analogues of write, read,
and reset operations for one or more repetitive connected memory cells and cells. More precisely, the
input to cels is multiplied by the activation of the input Gates, the output to the network is multiplied by
the output gate and the previous cell values are multiplied by the forget gate. The network can interact
with cells using only gates (Graves and Schmidhul@&5R

RNN Unit LSTM Unit

(@

Figure 1: RNN Cell and LSTM Memory Cell Diagraga) Simple RNN(b) LSTM (Donahue et al.,
2015)

The first version of the LSTM bloclSgppand Jurgeri997) contains the cell, entrance and exit doors, but
does not include the forget gate and peephole connections (Greff et al., 2017). In later versions, the LSTM
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cell contains forgeandremember gates that allow the cell to decide what information to blgekssron

based on its strength and importance. The LSTM unit has four input weights and four repetitive weights.
Peepholes are extra connections between the memory cell and doors, but they do not improve performance
much and are often neglected (Nvid2&0).

The LSTM unit formulation was redefined by Donahue e{bnahue et al.,, 20)J5¢ ( x) =x) (1 + e
sigmoid nonlinearity that adds revaé-xpteexd F ndplut s
(2x) - 1 is likewise expressed as thephybolic tangent nonlinearity that compresses its inputs to the range

( T 1).,LSTM updates for timeout t;,» and g¢are given in the following Equatidh

i, =5 (W, x W, h, +W, G, +h) (3)
fi=s (vaf X W h ) +W, Ct-1+bf)

a =5 W,x *W,h ,+W,q +b,)

G = f G, +i, tanhW, x +W,_h_, +b,)

h = o tanH(c,),

LSTMs include language modelling (Nugaliyadde et al, 2019; Kipyatkova and Karpov, 2020) due to their
ability to learn longterm dependencies, acoustic modeling of speech(Zeyer et al.,, 2017), speech
synthesis(Rtista et al., 2019), speech recognition(Soltau et al., 2016; Kim et al., 2017), audio and video
analysis(Li and He, 2019; Ge et al., 2019), handwriting recognition (Carbune et al., 2020; Stuner et al.,
2020) , ti me series pr ed0 kideétaln ROEY) and dnrprotein secoddanyG¢, t t e
structure predictions(Hu et al., 2019; Yang et al., 2019) is widely used.

M odel Description

In this study, the deep neural model with LSTM structure was developed to estimate electricity
consumption values ev l-day periods over a ongar time frame. The data set consists of values read
from a remote meter reading system previously installed in a commercial institution. Approximately
43800 electricity consumption values (kWh) taken from the meter system Byears and every hour

were recorded. 4 years of data were used for training the model and 1 year of data was used for Test
estimates. The architecture of the proposed LSTM model for estimating electricity consumption values is
given in Figure2.
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____________________________________________

———————

Figure 2: Model Architecture

Layer 1: A hour input is added to Layer 1. Initial training data is taken as N sample count. Where N
is the electricity consumption value of 1 hour. Every exampl¥js, I R*“, where d is the dimension

of theinput X

train *

Layer 2: the first layer is the LSTM. This layer is similar to the encoder layer in the enacoder
decoder layer. the output &f . in each T Time interval in this layer is formulated as in Equation

h,e = LSTNK I;ll,e - Xrain,t) (4)

The constant vector is represented by ¢ and is expresged hs, in the most recent time step.

Layer 3: This layer is the encodeecoder layer shown in EquatiBnThe outputs of Layer 3 se
as carriers for transient variables.

he =LSTM(¢ -h,,) (5)

Layer 4: In this layer, X, X, =[ Xyan; gl is combined with the output transferred frdy)
in Layer 3. Every X is defined as the linear combination of entries in each time irfiequation6).
i
X" = )<tr,1i:1.2.3....24 «a W X; (6)
j=1
In thetraining phase, the weight parameters of LSTM are learned by model backpropagation and weight
update. The weights are then optimized during training. In the final stage, the final predj,qjtbo'rs(

predicted asy, = Model X)) -
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The optimal parameters and hyperparameters of the LSTM neural network for maximum accuracy in

training and testing of the model are shown

in Table 1. Model training started as e = 0.025, followed by

epoch=20 as e=0.001. The Model provided maximacum@cy at epoch=20. Hence the total training

round was fixed at 100.

Table 1. Parameters and
Parame
Inputs
Neuron
Layers
Outputs
Batch S

Optimum Values of the LSTM Model
ter Value

4

10

2

1
ize 50

Learning Rate 0.001

Epochs

100

The Model predictslaily electricity consumption values for 2019 and 2020. In order to see the success
and performance of the developed model, the data for the year 2019 in the dataset has been saved for test
data. The forecast data was compared with the 2019 data as Jabtei after the prediction process. A
monthly comparison found the difference between the actual value and the predicted value. Accordingly,

an average difference of 3.44% was made
average accucg of 96.56%.

in 2019. In the LSTM model annual predict, it provided an

Table 2: Comparison of 2019 Data With Forecasted Data Monthly and Display of Changes

Month Actual
(for 2019) value
(kWh)
January 75.3
February 77.6

March 60.2
April 60.8
May 57.9
June 56.1
July 65.8

August 69.5
September 55.3
October 56.2
November 63.4

Prediction value Difference

December 72.6

(kWh) (%)
74.1 1,62
79.3 2,14
62.6 3,83
64.8 6,17
55.4 4,51
52.2 7,47
68.3 3,66
67.5 2,96
54.6 1,28
55.2 1,81
61.8 2,59
70.3 3,27
| AVG (%) 3,44

Figure 3 shows the projected predict values for 2019 on a monthly and daily basis. In addition, in the
monthly notation, actual consumption values and predicted values are given on the same chatrt.
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Predictions (LSTM) Predictions (LSTM)
80 ]

—— Real Values
10 Predictions

75
70 4
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55 4

Electricity Consumption Values
Electricity Consumption Values

2018-01 2019-03 2019-05 2019-07 2019-09 201911 2020-01 2019-01  2019-03 2019-05 2019-07 2019-09 2019-11 2020-01
Datetime Datetime

(a) (b)
Figure 3: Predict values for 2019 (&redictValue of Daily Consumption, (b) Actual and Predicted

Values of Monthly Consumption

CONCLUSION

In this study, the consumption values of the next year from daily electricity consumption values from 5
different locations are predicted using the LSTM algorithm. 4 years of data were used for the training of
the model and 1 year of data was used for prediction tests. For an assessment of the model's performance,
data for the year 2019 has been forecast. Thetsagate analyzed by comparing the prediction data with

the actual data.

The results of the study are expected to be a guide in the budget planning of daily, monthly and annual
business activities, as both shtatm consumption forecasting and current data are used.
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Abstract

Purpose
The article provides information on the professionalism of the staff that develops software, their diversity
of skills and experience, and their great effect on performance and the role of manager.

Design/methodology/approach
The article highlights fiveyuidelines for managing a team and proposes a new method for assessing the
effectiveness of the work of the staff.

Findings
Due to the lack of accurate methods for quantifying the work of the software development team, the use of
the proposed method alongth expert evaluation gives a positive result.

Originality/value

Currently, software development is carried out in a team, so it is necessary that experienced managers
organize the creation of higfuality software and manage the people who work orHaving an
experienced manager is just as important as a good team and enterprise in successfully completing a
software project. Correctly evaluating the work of the team that he leads, the manager can fully use the
potential of everyone.

Keywords: Softwae Engineering, Software, Performance, Efficiency, Manager, Effectiveness Indicator,
Team

INTRODUCTION

The application of advanced technologies is one of the primary factors boosting the economic prosperity
of any nation. The development of informatiormisty in recent period has also increased the demand for
information communication technologies (ICT), and software managed systems have begun to be applied
in all sectors.

Large volume of codes and the growing complexity in terms of architecture andltegbal solutions

have necessitated the attraction of large expert staff for the development of such software tools. Individual
programming of small software tools was abandoned, and it was shifted to the technology of collective
development of large s@fare complexes by employing modern methods of design.
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The presence of a highly skilled and disciplined team is one of the most important conditions in the
development of complex software systems. The team members identify requirements, write software code,
perform trials and documentation, track and accompamymplementation of software. Success or failure

of the project depends on the ideas, professionalism and attitudes of these (paep#hevaand
Petrukhin 2007:145)

Hence, one of the factors that contribute to the success of the project is afactmarT herefore, the role
and functions of small groups or individuals within the team, and the corresponding relationships between
them should be properly establisH&ishenko, 20113).

To improve the efficiency of the team, the work of each membiiledeam should be properly evaluated.
In general, many assessment methods are available, each of which has its own negative and positive
aspects. Selection of methods depends on the manager.

TEAM MANAGEMENT
Some guidelines for team management areigeavbelow(Boehm, 1983:150

1 Well managedgroject can be successfully implemented by the team of regular executives;

9 Badly managegroject cannot be successful even if executed by experts;

9 The projectwith precisely designed architecture can be realized by the team of regular software
developers;

1 The projectwith badly designed architecture can even confuse executive experts.

Nowadays, the ability to lead people is a key to success in a compeidiietplace. This is the ability to

solve complex issues through other people. The manager, whose professionalism and good human
gualities are recognized by the team, can effectively guide the team. It is important to mention the special
role of the managédn the organization of the team, since it depends on his/her professionalism, skills and
ability. Collective results are always more important than the individual(@oeshm, 1983:150)

Taking into account the mentioned parameters, personnel evalisatibnost comparing the reality with
the activity. The personnel evaluation solves the following basic i¢geegin, 2009)
1 selecting the position and functional role of the evaluategloyedn the organizational structure,
and developing the progréior its development;
1 defining thesalariesaccording to the established criteria;
1 identifying the ways to encourage workers.

The classical methods for personnel evaluation are set for the following @&dssn, Maples,
Landgrave 2002)
i stable organizatnal structure and a stable type of activity of this organization, which is not
consistent with the frequently changing market and competition pressure;
1 evaluationof an employee without taking into account group effects.

In practice, the above mentionedriot potential, as the other methods and approaches used to assess the
effectiveness of the team work are requif2darkova, 2007)

1 identifyingweak points in the team and reinforcing them in the following projects;

9 comparing the effectiveness of worlkhin the team;

1 distributing the bonus fund for business efficiency and making it transparent;
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T developing a system to increase the knowledge level of team members;
T developing a system to perfect the project management;
fincreasing the number of successfidjpcts and reducing the costs.

Studies in various fields show that managers have a significant impact on the work of the team and the
enterprisgYang, Zhang and Tsui, 2010; Groscurth, 2015

Kallaiamvakou et al. conducted empirical experimentMiarosoft to find out which attributes of the
manager who led the software development team were important.

Wrong manager choice negatively affects the selection of employees, productivity and quality of results.

The performance in computer science arealdegen researched for decades in both academia and industry.
But few researchers focus on influences of human factors on the programming performance from the
prospective of programmers. With three statistical analysis: Independent Ttest, Pearson Qoaredatio
Regression analysis, conducted by Li et al. (2018), the results showed that personality traits did affect the
programming performance.

Unfortunately,modernassessment methods cannot solve the above mentioned (kHises Grappone
and et al, 2017

METRICS FOR THE ASSESSMENT OF THE EFFECTIVENESS OF TEAM MEMBERS
WORKING ON SOFTWARE

Statement of problenAssume that each team member is called as a "resource" and this term is used for
simplicity in subsequent considerations. Resource efficiency is a universal metric and calculated the same
for all four sourcegcoder, tester, manager and ettt)also meas that the resource only deals with the
issues regarding its own competitiveness and in one field. For example, the development of web
applications, databases, or computing modes, etc. The basic components of the efficiency metric of the
resource:

9 The timegiven to complete the task;

9 Actual task execution time;

I Number of errors;

9 Expert value of the resource efficiency.

The efficiency metrics of any type of resouf€é (0; 1) summarizesabove mentioed components. The
resource efficiency is calculated addals:

E=(C, +Ci+ Cs+ Cp)4, @
where C, denotes the efficiency coefficient of similar issues (e.g., web applications, databases, or
computing modules) successfultpmpletedon time; C; - efficiency coefficient of the resource on the
performance of the iSSu€; - coefficient of a resource for avoiding errors in regard to other reso@ges;

- coefficient specifying the expert assessment of the resource efficiency. The highest vElus of
anticipated.

Efficiency coefficient on successful outcome of the resource is calculated by the following formula:
C,=1-Vi/V,, (2

whereV, = (T;-Ty)/N, is the average value of the implementation time spent on successfully completed

issues of the resourcdl, - the number of successfully completed issues of the resource in the current
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project; T, . the total implementation time required for successfuiypleted issues of the resource in the
current projectT, - the total duration of interruptions when executing successfully completed issues of the
resource in the current projedt; = (T15-T24)/Nya - the average value of the implementation time spent on
successfully completed analogical issues of the resotge; the number of successfully completed
analogical issues of the resourde; - the total implementation time required for successfully completed
analogical issues of the resourdg; - the tdal duration of interruptions when executing successfully
completed analogical issues of the resougzé; [ @nd Aigher value are considered to be better.

C: - the efficiency coefficient of the resource for the completion of the issues is calculatde: b
following formula:

Ci = (arNi+asN+asNs+asNg)/N, 3
where N; denotes the number of issues that are timely implememNged; the number of issues
implemented before the implementation ting; - the number of delayed issuds; - the number of
unimplemented issue$ - the total number of issues related to the resowages, a, a, i the weight
coefficients forN; N> N3 N4 The values o&y, &, a, & can vary in different projects and processes based
on expert assessment.

A simple variant of a;, &, a;, a, calculations based on expert assessment is shown below. Assume that
the experts ofi. = 1 , rfumbir. have an estimation on the issNed\,, N3, N; in the a-scoresystem.
Theng; (j=1,..,4) can be calculated as follows:

@ — n., j=1,...4. (4)
wherer| is an assessment of thth expert of thg-th issue.

For example the intervalsa; [ 0, 9 1,11]2,3°18 ®,] 6anda,” 8§[]0,, Zanle defermined
for the coefficientsy, &, as, anda, in practical issues.

The erroravoidancecoefficientCsin relation to other resources is calculated by the following formula:
Cs=1 - HJH,, (5)
whereH; is the total number of errors of the resource occurred in all previously performed Ksutte
total number of errors occurred on all performed issGgs. [ @and thé¢ highevalue are considered to
be better.
0 - the coefficient representing the expert assessment of the resource efficiency is calculated by the
following formula:

5 P & ¢
1 ..
Wherg is the numbepf expertsj;- the value provided by thieth expert for the implementation speed
of the resour c e bg-the vallieg@rovdeddy tbherexpertsfor the geality of resourge;
the value provided by thieth expert for the knowledge and skills of resourcg; [ @nd th¢ higher

value are considered to be better.

¢

To substantiatehe metrics we offer, the following experimental values are calculated. For example,
performances of 3 coders are evaluateablds 1, 2, 3, and 4 calculate the coeffici€ngsC,, Cs and G

for each of them, respectively. Table 5 illustrates the overall efficiency coefficients calculated for the
performances of each coders, and Figure 1 illustrates a diagram of this data.
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To stow the importance of the coefficients calculated, Table 6 illustrates the average value of all expert
assessments given to the codgrstotal number of problems they handle, and the numbsuadessfully

handled tasks. Based on these data, the diagreapsovided in Figure 2. The review of these diagrams
shows that programmer 2 seems to perform better effectiveness than programmer 1. However, Figure 1
shows the opposite. Because, when calculating the performances of coders based the metrics we offer,
some important factors as interruptions in the work, the number of failed projects, and the number of
errors, are taken into account.

Table 1.
Name b11 D12 b3 b1 by, b3 Ce
Programmer 1 5 4 5 4 4 4 0,648
Programmeg 5 5 3 0,630
ProgrammeB S 5 5 5 5 5 1,000
Table 2.
Name Ti(day) | Tp(day) | Tia(day) | Toa(day) Ny Nva o%
Programmer 1 345 24 194 11 25 12 0,295
Programmer 2 372 20 305 8 35 24 0,217
ProgrammeB 150 8 250 14 6 15 0,335
Table 3.
Name Hg H, C
Programmer 1 12 35 0,657
Programmeg 4 35 0,771
ProgrammeB 4 35 0,886
Table 4.
Name N; N, Ns N4 N C
Programmer 1 18 7 3 0 28 1,057
Programmeg 26 9 4 1 40 1,033
ProgrammeB 23 8 1 0 32 1,088
Table 5.
Name E
Programmer 1 0,664
Programmep@ 0,663
Programmer 3 0,827
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Table 6.
Name Average value of all experl The total number of| The number of successfully
assessments projects(N) handled task§d 0
Programmer 1 4,3 28 25
Programmeg 4,3 40 34
ProgrammeB 5,0 32 31
H H
Programmer 1 Programmer 2 Programmer 3
Figurel. The results of the calculation
40
30
u The total number
of projects
20 40
34  The number of
28 o5 32931 successfully
10 handled tasks
O — —
Programmer 1Programmer 2Programmer 3
Figure2. Number of projects

CONCLUSION

The proposed approach allowed evaluating the performance effectiveness of software emadutors
revealing which of the executors is faster and more effective. The effectiveness of the decisions taken by
predicting the process of software development was also assessed through proposed approach and
established imitation model.

St. Petersburg /Russia2020 115

www.icontrends.org



IV. ICONTRENDS | ISBN: 978625400-393-6

However, the specificins of the work, the characteristics of the team and the relationships within the
staff should be taken into account in any case. If the employee is convinced that his/her work is evaluated,
he/she will try his/her best not only for staff, but for thenpany.

The main indicator of success of any company is its revenue. It depends on the efficient use of available
resources for the production of goods or services and on the proper organization of the staff.
Consequently, the precise assessment and measnuref the work of employees is a major problem
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Abstract
Thiagsticle describes the influence of i nformati on
process. The i mportance of informatization of ed
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technol ogies are considered.
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E-educationManagementT echnologies

Abstract

E-learning constitutes a significant competition to traditional education in many countries and has become
a major tool for the modernization of education and economic growth. For the development and
implemenation of successful-karning systems, we need technology that allows working with them for

an arbitrary number of users, providing a good learning environment. The article provides an overview of
the technologies used in foreign universities for managienrning, such as 3D technology training
programs, interactive technology, personalization of learning using cloud computing and big data
technologies.
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It is shown that for today created and implemented quite a large number of software and hardware
devdopment, implementing various mechanisms of introduction of information technologies in the
educational process. One of such developments is the use of adaptive technology in the learning process,
allowing the student to adapt to training material, chabge suitable method of assimilation of the
material, adjust the intensity of training at different stages of the learning process.

Another development of information technology in education is the use of cloud computing, allowing
access to educational resources for teachers, students, and managers of the educatiolh wpstem.
revealed that the use of cloud technology leads toréfisignt decrease in material costs for the purchase

of expensive equipment and software, educational content from the cloud can be accessed from any device
(laptop, smartphone, tablet, etc.) and at a convenient time for the learner, it is enough tteraee |
connection and a browser.

Keywords: E-Education,Cloud Computing inE-Learning,Big Data In E-learning, Mobile Technologies
In E-Learning,AdaptiveTechnologiesn E-Learning.
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Al mewLd f tIsdd3, fdzj H Enpudon z Oty isiarGev S HSOAE2GPdzfLs  d L
OCIldodes ftedd3j dgvls' Isjrndasdzcedd OdzOdzdL O HOdzdzg" = o MW j
B ZO MBLHOMRO Mot idj dzdzOW MdMmis | dB) Ef O azpdzfw h @ J ezé
EyjBdzsd3sk L Oo jHjded® odzgjHEdIs! § jtemMtscdzOdzdL Jteseo Odzdzesj

Al jsHdeeMpy shdzse ™ 0 Oj sfw  dz0 Isjnidesksedd § dzOdzd te
ktcOjSlkstedd d EoHjdd SBEZYO:h jesmw. (kO Isjodsdksedw
ptojd3jded tj Ocdiekjls dz® dzsBrj Hj2fMlsodw SBEYOYh j W
MY ©Oo dzjul§ lBvdz’ g BOsj e Odzs s, Ists MmdMmisj BO Gt HEZOCOj I
sy ijls joBk fodvis! d&jddgs (I ©OLHjd& byjsdscs Sk
byjBde 2 &OjtedOd, O MmdMmlsjdkj HeMlsdy' §shlsOs dzj dzdzr A

AR d3j dzdzts o (RclpdadazliGldlsjls) wzo, d&OMudkr 90sh jd Bt
sMjdd ¥ 2011 GBHO &GOYOdNY 1 CHpgwiomdsRj aizs] Hife jbdedef) s@Hj @Y 1
B lyjldmj*ne Otedlsjdz' dz | dlstsed {Smfjteddsjdzs® &6 0OL Odzq,
©ZO 18% [14].

Afezedds §jtemfjClsdods &5 dzOf teO@o dzj dzd j 3 ¢ dzj S Is to ts dzdats G s

BDIsjrdesdzsed?2 o wBEYJddd [15]. [ dsetsdkjtedtsy f§toj HMISC
SBteOLtsoOdzdd BB M JudoOjls oL BBy dzetsfyls sBEZyGj Gzs iz |
ftesMmistcOdzMmise O , ) Cslsster n BBty dzts L OH QOls! co¢ o d1
oLOdBsHj2Msadw, IsO¢ d odtlskzOdz dzr § B jCIsr, ftsHYyddz

o odlskzOd dF 2 &dte, YSfOHOjI o HshstOdmlsdstg i sdzj J
Ylsts ftojHdZOGCOjIs dzgj btsdz ¢ fdzsMEd2 {1 CtcOdz dBIsdzd st 0O,

EuyiBdesdz ftetsyd Ml Bhzse sd3j tedzsets toj HMIsOo dzj dedvw dL 2+
Euyd dzed Sk dai Istsdz €5 Efpdzr P Ols! duL dztsy j dzd Ji 65y jlsHedpts alfy todz® |
JLBOY jddj, ds d shbkkdks! Mjsw EyOmbsddStd ffttsdnas
80% ddaW stecBOYydd §dzzyOjls yjtjL Ltdlsjd df j $O0dOd c
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sBtcOB OIs™ 9 Ols d f tsded BBOIs! d d3j dedetsi ff ustd Is jsdr'Odide 4 ¢ dpit tz (€
LWWjClstse o GBOLBo OIS dz desds ftesyJ My fseor Mdls otsmi to
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COYHEE MjSCEdHE yYjtojL t©OL dzdydz j - HSCCOEED dgr,, SCCEOLE tdf tg O owdoc
fddh Csd Btsd! "ddid, Mdsyd &d d HJEOBR]yde &3d. R~ 5B
ZftcOoadzv s . ©j sRERS eSSt Mjlswa, GHJ M Jiydodzdfmlisr i
BOMh IsOBdtelzj o3 4 g hjdedv HAzYW ~RtOdzgjdedY d BBEOBBISCJ
HsMisdy jdedwds o ddaW sStedsOydesdzdz" » IsjrdzsdzsedWwn, {Isd HOWz
ftosO0dzOdzd L dsBg Otz ydo OV Btsdz! "k ftsdzr LE o t©WOL dzd ydz =
9 Istsdz ydmdzj , d o MmW¥J tcj Big Oajadle teity gedgtiye' s Mt B5t8 @sLH SIASO dixifvis
Is § te d3q dats d3, dmfsdz Lz d3r 2 Hdzw BBEIdMOdzdw dzOMmMistsdzr $t5 Bt
MisOdds ddz] ZHsB dzs OB BISOI! M dMftsd L so Odzdj &3 MIsOdzH Otel
ssdzyj fydd 1 tsdz hdms | Odzdzr » d dBjlstsH' 0O0dzOdzdlIsd < d, dmt t
LCtsdzsdsd ¢, dselzls Brils! fteddsi dzj dz d ¢ tOL dzdyder d3 tsB 16
ftod dzsy j dedWw d3 1 dzj Clstetsdzdzesects BBt OL 59 Odaed Vv 9 Cdzg yow tBite
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feOoddzts, Ikjteddds MlskSlskicdicse Odedz’ j HOdzdzr j ()
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dn dL d&z0yodz! dzsdz W sted3OIs . 1 B9 | sjrdesdzsedd  sL 9 tsC
f slsted Bz IsmwWHadoppO {f figte 1034 @dzdz" 2 M Jaas BEL ©» sty [ BOOdzOdzd Isd €
setetsdsdz” §j d@OMMdor HOdzdz" B3 € B0y’ B o - dzdzO®tsBiSEZ B M |
f sd3tsh MapReducedz® o dtolskz Odzr ddwmad JVMOh d kiststcH J dzd tets9 Ols tsB
sBOBOIsr 9 Ols H Odzdz" | .

vOC, LOfEkNjddz 2 [ @idie mCshd® s jda  iyGaBBEA dNisfytrkE s Iz Is 5 d3

1 sdzdlsjRdzduj MSdds kdzdo jtemdlsjlstsd [ OHedrnO d vdedojtefmdls
ff tots jOfolsMBigData [21], f t6 j H dzOL dzOyj dz H dz¥ fsB dzj ¢ U dzfiy Datdds dzo | t6 G §

St. Petersburg /Russia2020 137
www.icontrends.org



IV. ICONTRENDS | ISBN: 978625400-393-6

tsB dzO ydzlz ¥ dqdzW e OMsteczC sktclz. Clss ftosjSls ooy jls o
cdBCtsmisd ; BOMh IsOBdtclzj didsMmisd ; HsMiskzyq desmisd ; COyJ mMhse
BJLBYOMdesMmisd d StsdaW dH | dgyd Odz! detsfls

tezeddsd o etsy € Is Bagopvisnjdavdzdsdiny'c df dBmhritApachedzdpacheStorm[22].
Clsd ftddztsy j dzdw  SHY tydiass IsSsBdBjOB Vs '  Olslz0 dzj 56 e Odzd yJ dadk
o] Odz desd3 o toj d3j dzd .

ApacheHadoop” & dzv j Isfpw dBtsh dzts? ftesctcOBZRdes?  dzOsW sted3ts?2, d M
H Odzdz" = . Clks O MOBOW f dzOIsW tstc 30O, dmtf sdzr Y&hpdzOw H dzw
Amazon FacebookeBayd Is. H. J Mmdzts 9 dz' Hdodps a3zt iz dipfsDistibuted File

System (HDFS) Hdzv tcOMmMftcjH ] dzj dedese s RteOdgj dzdw d ff Otc Odzdzj dz
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Abstract

Among the most widely used renewable materials, Poly (lactic acid) (PLA) is considered to be the
strongest potential candidate for the replacement of petrabased polymers due to its environmentally
friendly properties such as biodegradability, biocotityjility and renewability. The fact that they can be
obtained in medical purity, having adjustable physical and mechanical properties and easily adapting to a
biological environment increased the use of polyurethanes (PU) for biomedical puolyesettane
(PU)/Poly(lactic acidPLA blend is prepared to balance stiffness and toughness between the pure PLA and
PU. In this study, it was aimed to obtain nonwoven surface fiber tissue by electrospinning method which
is one of the production methods providednayotechnologyDifferent compositions of PU/PLA blends

were prepared in suitable solvent medium and fiber was obtained by electrospinning method. The obtained
fibers were characterized t§canning Electron Microscop&EM), Differential Scanning Calorirtry

(DSC) andensile testlt was observed that the smooth and homogeneous fiber distribution for 6PU4PLA
sample in SEM images. The 6PU4PLA nanofiber also showed the highest strength and elongation value in
tensile analysis. According to diameter measems obtained from SEM images, the highest fiber
diameter was determined to belong to the SPLA5PU nanofiber. When the DSC graphs of the blends were
examined, the melting values of the soft and hard parts of PU gave a single melting peak and were
observed mund 150C like PLA. According to DSC results, the highest crystallinity rate was found for
6PU4PLA nanofiber with a rate of 16.46%s a result, 8PU2PLA, 6PU4PLA and 5PLA5PU blended
nanofibers generally gave good results due to their bond structuiethdught that nanofibers obtained

with PLA/PU blends will find use in a wide range of biomedical application fields, tissue engineering and
academic studies in the world.

Keywords:Pla/pu Nanofiber, Electrospinning, Poly(lactic acid) / Polyurethane Blends
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1. INTRODUCTION

Poly (lactic acid) (PLA) is considered to be the strongest potential candidate for the replacement of
petroleumbased polymers due to its environmentally frigngiroperties such as biodegradability,
biocompatibility and renewability. One of the most widely used biodegradable polymers is poly (lactic
acid) produced from renewable resource such as beet sugar or corn starch [1]. PLA has high strength and
high moduls values. But, its low toughness limits some industrial application area.

Polyurethanes (PU) are known as highly elastic, blood and tissue compatible polymers and are among the
leading synthetic polymers used in the medical field [2]. The fact that thebpe@btained in medical

purity, having adjustable physical and mechanical properties and easily adapting to a biological
environment increased the use of polyurethanes for biomedical purposes.

Nanotechnology has begun to show interest in renewable nm@siaure materials for the production of
valueadded products due to the increasing global energy demand in environmental and energy research.
The fiber diameter of nanofibers at the nanometer level increases the surface/volume ratio of the material
andthe mechanical properties of the fibers.

The most efficient method for the production of polyshased nanofibers is electrospinning. The
electrospinning is a multidisciplinary method that includes fluid dynamics, polymer chemistry, basic
physics, electcal physics, mechanical and textile engineering disciplines.

PLA/PU polymer blend is made to balance stiffness and toughness in this Ktugslyseen that
polyester/polyether or polyol based thermoplastic polyurethanes are preferred in studies toRa#ghen
The most important reason for this; PLA is partially compatible with the polyester or polyether group
forming the PU soft segment-B. To balance the stiffness and toughness, there are few studies on the
production of PLA/PU polymer blends and fetdies on the various uses of the products obtained.

Hong et al. examined miscibility with PLA/TPU blends in varying ratios. In their study, it was shown that
the components were partially compatible as a result of dislocation the glass traesipenature of the

blend [4]. Li et al. studied the toughness of PLA/Poly(ether)urethane blends. They found that increases
in % elongation and impact strength by increasing the TPU composition in the blend for the TPU
elastomer toughening PLA blend [5]. the Han and Huang study, izod impact test and tensile tests of
PLA/TPU blends prepared by melt blending method showed that toughness properties of PLA based blend
improved by adding TPU to the blends [9].

In this study, it was aimed to obtain PLA/PU nowewn surface fiber tissue by electrospinning method
which is one of the production methods provided by nanotechnology. In the previous studies, the PU/PLA
blend was prepared by the traditional production methods in surface production, but there is imo study
the literature to obtain the fiber of PU/PLA blend by electrospinning.

2. Experimental Section
2.1 Materials

The aromatic polyethdrased thermoplastic polyurethane (TPU) was provided from Lubrizol (Velox).
Also, biodegradable Poly (lactic) acid wagplied from Nature Works. When choosing the polyurethane
and polylactic acid to be used in the study, attention was paid to be biocompatible, harmless to the human
body and FDA approved. Dimethylformamide (DMF) and Chloroform (CF) purchased from Merek wer
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used as solvents in studies.

2.2 Method
2.2.1. Solution Preparation

PLA and PU granules were dried in an oven at 8 0.

preparation. Pure PU, Pure PLA and PU/PLA blends were prepared in 5 different solutiindiés.

1 g of pure PLA was dissolved in 8 mL of Chloroform/2 mL of DMF solution with the mouth of the
beaker covered with aluminum foil covering parafilm and stirring at room temperature for 4 hours. The
prepared 10% concentration of PLA solution wampletely homogeneously dissolved and then it was
used at the electrospinning.

1 gr pure PU was treated the same as pure PLA but after 4 hours, the pure PU swelled considerably in the
solvent and became almost rewmlvent. After stirring at room temperatuiee 4 hours, the PU solution

was stirred at 120 A C for 30 minutes with the
dissolution process was obtained. The prepared 10% PU solution was completely homogeneously
dissolved and then used in electiosing.

For the preparation of PU/PLA blends, 80%, 60%, 50% of PU ratios were determined. The PU and PLA
were simultaneously dissolved in a single beaker at determined rates. PU/PLA polymers were mixed at
room temperature by first covering the mouth of beaker over aluminum foil until the PLA was
dissolved. It took 3 hours on average. The solution was then stirred at room temperature for a further 1
hour to swell the PU polymer in the mixture thoroughly. The PU polymer in the mixture was then

dissoveda 120 AC for 30 minutes. Thus, a homogeneou

PU/PLA blend solutions was obtained. The prepared solutions and their codes are shown in Table 1. The
prepared 10% PU/PLA solutions were completely homogeneously didsalve then used for the
electrospinning.

Table 1.Codes of studiedamples

Sample Code PU PLA Blend
(gr) (ar) Ratios (%)
Pure PU 1 - -
Pure PLA - 1 -
8PU2PLA 0.8 0.2 80
6PU4PLA 0.6 0.4 60
5PUSPLA 0.5 0.5 50

2.2.2. Electrospinning Treatment

Electrospinning method was selected for preparation nanofiber production. A simple working principle of
electrospinning device is shown in Fig 1. Electrospinning system is a visibly open system consisting of
feeding unit (syringe, polymer solution, spine@y high voltage (power supply) and collector (conducto
plate, rotary cylinder etc.).
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Fig 1. The Simple Working Principle of Electrospinning System

To obtain nanofiber by this method, it is necessary to provide the appropriate conditions. Solution
parameters process variables and environmental conditions are effective parameters in electrospinning.
These parameters were examined one by one in our electrospinning studies to create fiber.

The prepared solutions were used in electrospinning withoutngaiElectrospinning was performed
primarily for pure PLA and pure PU. Process conditions were determined as 0.5 mL/h feed rate, 20 cm
distance and 15 kV applied voltage. Each of the PU/PLA blended solutions showed electrospinning ability
under the samerpcess conditions. Process conditions were determined as 0.5 mL / h feed rate, 20 cm
distance and 18 kV applied voltage. The codes of the fibers were worked in the same way as those of the
solutions. In the electrospinning process, a blunt needle tipandiameter of 0.91mm (20G gaugel/inch)

was used which was suitable for 10% solution concentration. When environmental conditions were
evaluated, the studies were carried out at room temperature and relative humidity of 65%. The
electrospinning device used the studies is shown in Fig 2.

Fig 2. Electrospinning Device Used in Studies
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2.3Characterization

In this study, the surface micrographs of the fibers obtained were visualized with QUANTA 400F Field
Emission branded SEM device. Tensile testsafiofibers were performed according to ASTM D882
standard, at room temperature @4 RC) & Lloyd Instruments LRX Plus brand pulling device operating

at 1/10 mm/min pulling speed and 5kN load. Dimensions of nanofiber samples were prepared to be
50mmx15nm for tensile testing. For each sample, thickness values were measured as an average of
0.20mm. At least 5 tests were performed for each type of nanofiber and their mean values were reported.
Differential scanning calorimetry (DSC) analysis of nanofibarghe study was made in a singkage

run, the temperature range betweBn0 AC and 300AC, with a heating ra
measurements, high purity nitrogen gas was fed to the system at a flow rate of 50 ml/min. The degree of
crystallinity (Xc) of composites was calculated according to PLA by using thermal properties with the
following equation (1).

DH_ - DH
Xc(Y%crystallinty) = ()*—DHOC
)
Wher e,i @Ht he heat of fusison hien cegych atigithegBeighto pHe n't
fraction, and”’O s the heat of fusion of the matrix. This value for PXQ® ) was taken from literature

as 93.7 J/§r3].

3. RESULT AND DISCUSSION
3.1Surface Appearance of Obtained Fibers bycanning Electron Microscope (SEM)

The surface imagesf all nanofibers are homogeneous, smooth and without the bead. SEM micrographs
of the obtained fibers were given in Fig 3.
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10 pum
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Fig 3. SEM Surface Micrographs of Pure PU, Pure PLA and PU/RbAofibers

The average diameter values of pure PLA, pure PU and PLA/PU nanofibers were also calculated. It was
determined which the average diameter of pure PLA fibers was 330 nm and the average diameter of pure
PU fibers were 1025 nm. The presence oftRld shown an effect to increase the fiber diameter values.
But, an inverse proportion chart was noticed between the 8PU2PLA and 6PU4PLA nanofiber samples,
where the amount of PU is greater than the amount of PLA until the ratio of PLA is equalized.dtediam
measurement, it was observed that the thickest fibers were formed on the 5PLA5PU sample. In addition,
the 6PU4PLA nanofiber closest to the diameter thickness of the 5SPUSPLA fiber wasAcuadling to

all fibers were spun in the same electrospiniragess conditions, the factor that directly affects the fiber
diameter change was seen that the polymer structure is different. Since the molecular weight of PU used in
this study is higher than that of PLA, their viscosities are different, althoughcth@entrations are the

same. The viscosity effect on the increased fiber diameter

3.2 Differential Scanning Calorimetry (DSC) Analysis of Obtained Fibers

Two different Tg values were observed for PU/PLA nanofibers. PLA parts gave the Tg value of pure
PLA between 59C and 61°C. Second Tg value was determined betweenltieand-30 °C for PU part

of the blends. While the temperature of melting hard pag mot observed from the PU/PLA nanofibers.

The compatibility of polymer blends can be determined by the deviation of Tg values of the components
that make up the mixture from their original values and shifting towards each other. If the Tg value was
not een in these soft parts, it could be interpreted that these parts disappear completely and blend into the
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structure as the hard part, the presence of soft parts in PU, which destroy the hardness of the PLA, has
been proven in DSC values (Table 2).

Table 2. Values Obtained from DSC Results of Fibers

Sample Tg (*C) Tm (*C) AHm (Jgh o Xc
Crystallinity

PLA

Purz PLA 54 154 19,98 2132

30 110 1025 | 049
Pure PUJ -49 soft hard Soft | Hard

part part part part

SPUZPLA -14 63
(P (PLA) 153 2,58 13,76
GPU4APLA -30 61
(P (PLA) 155 6,17 16,45
-26 61
SPUSPLA 152 6,10 13.02
(FU) | (PLA)

Crystallinity also was decreased in fibers with decreasing PLA and increasing PU. However, it was
observed that the highest crystallinity ratio among the samples with high PU content was 6PU4PLA fiber
with %16,46. Since 100% crystalline melting enthalpy of PU is not observed, no crystallinity has been
calculated for the pure PU nanofiber in DSC.

3.3 Tensile Test Results

The max tensile stress graph of prepared nanofibers was given in Fig. 4, it was sd¢bke teasile
strength value of the pure PU nanofiber and the strength value of the 6PU4PLA nanofiber were the highest
and the same as the nanomaterial. While the hard parts in the structure of PU increase the tensile strength,
it increases the amount of elgation in the soft parts. The pure PLA nanofiber shows a fragile and non
durable structure. With the increase in the amount of PU added to the structure, it was observed that
8PU2PLA and 5PU5PLA nanofibers were also higher than the strength value of¢hBL#\ nanofiber

and had similar valudsetween the strength values of pure PU and PLA. This is according to the strength
value of the blend made of pure PLA when PU was added to the structure, it was observed that PU
reduces the fragility in the strusce of PLA and at the same time provides the improvement of the
hardness and toughnegsccording to the Max tensile stress graph, there was no increase in tensile
strength proportional to the increase of PU amount between nanofibers. It was obsertredititaease

in PU amount did not increase the strength value of PLA/PU nanofibers proportionally.
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STHH

Tensile Stress at Max. Load (MPa)
o [l N w N (63} (o)} ~ o]

Pure PU  Pure PLA 8PU2PLA 6PU4PLA 5PU5SPLA

Fig 4. Max Tensile Stress of Pure PLA, Pure PU and PLA/PU Nanofibers

The elongation (%) at break values were shown in Fig.5. The value of tensileastraax load and
elongation at breaking of the pure PU nanofiber was found to be similar and extend about 4.5 times the
initial length. The elasticity property, which is caused by soft segments in the PU structure, was also
observed in the pure PU nanofib&ure PLA nanofiber exhibited significantly lower elongation value
than pure PU nanofiber.

It is considered that the elongation at break in pure PLA nanofiber was due to the high value of the break
amount due to the separation of the fibers at the timeredking from each other. According to the
elongation values of 6PU4PLA nanofiber, it was found to be the closest material to the pure PU nanofiber.

300
275
250
225
200
175
150
125
100

75

50

25

L

Tensile Strain at Break (%)

Pure PU  Pure PLA 8PU2PLA 6PU4PLA 5PUSPLA
Fig 5. Tensile Strain at Break (%) of Pure PLA, Pure PU and PLA/PU Nanofibers

4. Conclusion

The nanofibers from PU/PLA blends were prepared by electrospinning and characterization of all fibers
were performed in this study. All nanofibers were found to have a very smooth, smooth, homogeneous
and without bead structure in SEM micrographs. In fihameter measurement on the SEM micrographs,
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5PLA5PU fiber was seen to have the thickest fiber diameter with about 1500 nm value. The 6PU4PLA
nanofiber was observed to have the smoothest structure. The 6PU4PLA nanofiber also showed the highest
strength ad elongation at break value in tensile analysis. When the DSC graphs of the blends were
examined, the melting values of the soft and hard parts of PU gave a single melting peak and were
observed around 180 like PLA. According to DSC results, the highesgstallinity rate was 6PU4PLA
nanofiber with a rate of 16,46%. As a result, 8PU2PLA, 6PU4PLA and 5PLA5PU blended nanofibers
generally gave good results in all analysis results due to their bond structures.
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Abstract

Multi-stage vapor compression refrigeratiystems are widely used at very low temperatures, although

they are not economical compared to conventional sitglge refrigeration cycles. In a medtage vapor
compression refrigeration system, at least two compressors are used. In this studsfpthampees of

R134a and R124 refrigerants, which are planned to be used as refrigerants istageveefrigeration

system, have been compared. Performance Coefficients (COP) based on condenser temperature and
evaporator temperature were determined. Aesalt of calculations and comparisons, R124 refrigerant

was found to be more advantageous in terms of performance coefficient than R134a refrigerant. Within
the operating range limit, the highest COP value in the systemtimdbned under nB40AC eva
AC condenser conditions for refrigerant R124, while the lowest COP value is obtamed-Ls A C
evapor at €rondemser coadtiond that R134a is used. Compressor work is also less if R124 is
used. In addition, as a result of the calculatiahss seen that the compressor power required for the
system decreases with increasing evaporator temperature and increases with increasing condenser
temperature. In a twstage vapor compression refrigeration cycle, where the condtreperature

varis bet ween E@and/A€evaporator teroperdture varies betwkén A C and 5 AC,
difference is less than 2% when R124 and R134a are used as refrigerant.

Keywords:Multistage Compression Refrigeration, Energy analysis, Coefficient of Performance

¢cok kademel i Buhar Sékékteéermal & Bir So
Performans Analizi

¥z
¢tok kademel:i buhaa siéktéekmléearma,l é g elog ud ks el t ek k a
kéeéyasla ekonomi k ol mamaséna raj men, -0k d¢kegk se
kademel i buhar séekéktérmalée sojutma sistemlerind
kad e me | i bir sojutma sistemlerinde sojutucu akeéexkk

sojutucu akeéekkanl arén performansl|l aré Kkarkeél akter é
dayal & Performans Katsayalmat ar ( @@P)k abe&leil mlkeé @ mimat i
sojutucu akéxkxkanénéen R134a sojutucu akékkanéna g
ol duju g°r ¢l megkt gr . ¢al ékxkma aral éeklare | i mit:. i - e
R124 5i -A@haporae® 40 AC kondenser kokullaréenda el de
R134a06nén -kGI| IACneéetrdaeyjer a#t0 AC kondenser kokull arée
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kull anéel maseée durumunda kompr es %esaplamalar sathieundbasibtem az ¢
i -in gerekli kompres®©r gésceéenegn artan eeapigeatidr
artteje g°r¢l mektedir. Kk i kademel i buhar sékéxkteé
AC ile bhdheh&@parab@akild] éArCéern lieses AC arasénda dej ik
akékkan ol arak R124 ile R134a kull anél masé dur umu
Anahtar Kelimeler:¢ ok kademel i sojutma sistemleri, Enerj.i a
GKRKK
Tek kademel.i sojutma -evrimlerinin seéecakl ek farke
esnasénda bazée zorlukl ar i | e kargkeérleakktéiljma kit -aidré,r . k
gevdesinin ésénmaseé, sistem ka-aklarénén art maseé@
kademede vyapk@hekiais é Y¢ksakéséeécakl ék farklarénén s°©
yvaygén Kuklil &kmmdaleare | i buhar sékékteérmal é sojutma - €
farkl é& sojutucu akékkanén performans analizleri |
ger e, yeni ekmipmae | arhal-atneegy @20 mgekcé@t sekupaanl! ar
2030 yéléena kadar iziakerpditmams({ Ashi aé Rt2Rdgap yer ey
R124 ile(Burgucuvd.)s oj ut ma -evri ml erinde yaygén ol arak kull
olantsofluakékkan R134a i-in performans analizler
-evresel czell ikl eri belirtilen sojutucu akékkanl
i ken, R134a i-in 14306dur .
Tablol:SoJ utucu akékkanlaréen ©°zellikleri

Fizi ksel ¥zellikl tevres
So] ut {Kimyasal ¥zelli
AkékkiFor mgl|Cp n M NBP | Tc Pc ALT | ODP

(kJ/ k{(m3kg) | (g/mol) |( AC|( AC|(MPa) |( Ye

R124 CHCIFCF3 | 0.7416 0.1746 136.48 | -12 122.3| 3.63 5.9 0.022
R134a CH2FCF3 0.8512 0.2349 102.03 | -26.1 | 101.1| 4.059 134 | 0.0
Bur ada, M=mol ek¢l er aj éerl ék, NBP=Nor mal kaynama

AL T=At mo s f simgeleknekfedirs, r

tok kademel.i buhar- evy&@k and te@ i mavieé ssogjuuttuntau ak ékkanl
yapél méktér. Ajayi vd ,O:rRalBal palf -ud ek taklkewikyaenssin éinl
(Aj ayi vd. ) . Xuan, -tXx.r sCn,ir- cloj ka dha meli isanaiamk,er i ni n
termoe |l ektri k et kiyi de di kkate alarak tamamlaméckt é
Ami dpour , olefin tesislerinde kullanélan d¢kKke¢gk sé
analizini yapmeéckkleaermd,érS.( Ma.f,i Qrdf.i),. IJB.aave Al abdul k
i-in -ok kademeli buhar sékékteérmal é sojutma -evr
Ander son, K. R. , Gr os s, T. , Mc Namar a, sC.| vye® nGatitm
anal i zi yapméxkl ardér (Anderson vd.). Kanoj !l u, M. ,
bir sojutma -evriminin ekserj.i analizini yapméckt e
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SKSTEARITIMI

Kki kademel buhar s é k e K veéeRFhmad iéy asgajaurtémak e-kevr i Ind d
Si stemde sojutucu akéxkxkan debisinin tamamé evapo
sécakl éje ani d¢ken sojutucu akéekkaneéen, buhar |l aka
buharile bit ekt i ril erek y¢ksek basén- téerbinine ve akat
fazdaki sojutucu akéexkxkan ise ikinci genl ekxme var
Sistemden ésé -ekme g°revimhayefiagzéngegierénksehust
kompres®°r¢gne g°nderil mektedir.

@y (®

P
/"" \. XGenle:_sme valfi ﬁg‘rf
7 ! 2\ —~ & =
'51 ’ | :, k i_ 6) ":g_’ O Kompresor
’ e =] Kangt
" ’,I ]6 x 3 ’I/g merfa"m L‘ ansunci
/ 17 4
/ 1-x "’ s .
1/8 /! d@f
Kompresor
h
kekliKki kademel i seéj Wtimaeag-reavnréi mi ve P
Belirl enmesi gereken °nemli bir parametre, ara ka
optimizasyonunda bir-ok -aléekma mevcuttur (Prasad
birisi, evaporat?©or basmeénnc e gedmet kdkd eonrsteal almas&m-€
-al exmada da bu y°ntem Kkull anél maktader. Anal i z
hesapl anmékt éer .
0 0 D 1)
Enerji denkl emi geni kK hali ile Exkitlik 26deki gi b
Q.+W, #ith ¥/2 gr, O W+ kY2 + g 2)
Bur ada, kinetik ve potansiyel enerji dej.ihmal ml er i n
edil erek akajédaki denklemler t¢gretilmiktir ve he.
Evapotrapgl®°am sojutma y¢ke (kW) :
0 & Q Q 3
Kondenserdat él an ésé y¢ke¢e (kW)
0 a@ Q 7Q (4)
Al -ak Basén- Kompres®°r g¢ce (kW):
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A a Q 0 (5)
Yé¢ksek Basén- Kompres®r geé¢gce (kW) :
A a Q 0 (6)
Toplam Kompres®r G¢cyg:
® ® W (7)
Genl ekxmdl) Vanasé
N 1q (8)
Genl exme Vanasé (2)
N 1q 9
Sistemin sojutma performanséeé:
e« D (10)
000 -
W
SONUC¢
Sistem tasarém kokull aré belirlenirken, ésé atel a
yapél mékteéer . 1 atm -evre begerRc&sSEedca,kl huyané var a:
tasarl anar 218, ALelresABObiklaed2B mi kKt i r . 650 AKC ewampde ad
sécakl éje ile her iki kompres®°r i-in % 85 verim v
tamaml anméxt éer .

Hesapl amal ar sonucunda R134a id-ei ng°esitdeer iddmelkanre dama

Tablo22R134a i -in analiz sonu-1areée
P T h o S X
1 243,5 -5 247,5 0,1622 0,9343 1
2 497,7 21,34 264,8 0,1622 0,9432 -
3 497,7 15,57 259,2 0,03776 0,9241 1
4 1017 49,31 281,6 0,2 0,948 -
5 1017 40 108,3 0,2 0,3949 0
6 497,7 15,57 108,3 0,2 0,4012 0,1888
7 4977 15,57 73,13 0,1622 0,2795 0
8 2435 -5 73,13 0,1622 0,2841 0,1382
9 497,7 20,24 263,8 0,2 0,9396 -
10 101,3 22 92,29 1,658 0,3246 -
11 101,3 27 113,2 1,658 0,3949 -
12 101,3 17 290,4 5,623 6,833 -
13 101,3 12 285,4 5,623 6,815 -
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10° R134a
10*} :
'
o
=
[a B 49,31°C
10°%| 40°C E
21,34°C
20,24°C
15,57°C
-5°C
102 . I . I . I . 1 . I /\ .
-50 0 50 100 150 200 250 300
h [kJ/kg]
kekZR134a-hi -diinyaPgr ameé
Yapél an hesapl amal ar da, kondenser basénce 1017 Kk
kademe baséncé koBustaméelil denediksmektisecakl ek, |
ol maktader . kekidh 2dogagr b884asisti eamdPe ki sécakl ék
Si stemdeki basén- kadeimghgraménseta RRX44& 306ite Junul
150 R1‘34a‘
125+ .
100+ 8
751 :
O 50| ]
- i
25+ .
497,7 kPa
O 2435kPa 7
-25} 101,3 kPa s
_50 L I L I f I L I L I L I L I L
-0,25 0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75
s [kJ/kg-K]
ke kIRI34a -T-sn di yagr ameé
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Sojutucu akékkan R124 i-in elde edilen sonu-1Iar
mertebel erde basén-1lar s°z konusu ol duj u, si st emd
5 noktasé (kondenser) i-in g°r¢l mektedir
Tablo3:R124 i-in analiz sonu-1|aré
P T h O s X
1 1353 5 357,1 0,1632 1,586 1
2 283,5 17,87 3708 0,1632 1,593
3 2835 15,55 369 0,03684 1,586 1
4 594,1 42,57 384,6 0,2 1,598
5 594,1 40 245,1 0,2 1,153 0
6 283,5 15,55 245,1 0,2 1,157 0,1842
7 2835 15,55 2171 0,1632 1,061 0
8 135,3 -5 2171 0,1632 1,064 0,1385
9 283,5 17,44 370,5 0,2 1,592
10 101,3 22 92,29 1,335 0,3246
11 101,3 27 113,2 1,335 0,3949
12 101,3 17 290,4 4,539 6,833
13 101,3 12 285,4 4,539 6,815
R124 sojutucu akekkanéenén kull anél dej e dur umda,
kondenser girikinde meydana geldiji-hveaigiajgera mamond
gester i mi kekil 46te sunul maktader.
10° | | _ Rid
F  10°f -
i 42,57°C
a 40°C
17,87°C
- 17,44°C ———
15,55°C
-5°C
10 /. o R
150 200 250 300 350 400 450
h [kJ/kg]

kekdR124 -h-dnyBgr amé
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kekil 50te R124 i-in sistemdeki, evaporat¢®r basé
di yagr ame czerinde sunul makt adér . Si stemde R1345s
mertebel erinde -al ékél déj é, eeny3Rdellt khkRaéemd dal a
baséncénén ise ldas&EnkkPamaéwedambukbéhedat hhamasgeol

ol duju g°r ¢l mektedir.

150 ‘ \ \ R%24
100} 8
O s0f ]
— 594,1 kPa
|_
—— 283,5 kPa —
OF L1353 KPa - /— ]
101,3 kPa - —
_50 ) | ) | A | ) | ) | )
0,5 0,8 1,0 1,3 1,5 1,8 2,0
s [kJ/kg-K]
keki R124i -T-n di yagr ameé
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6
5,5
5
[«
O 45
[ )]
il
3,5
3
30 32 34 36 38 40 42 44 46 48 50
Kondenser Sicakligi (°C)
—8—R124 R134a
kek@GKondenserCOPe deael li &ji ani
Kondenser sécakl éejéenén deji Ki mi il e COP dePpikimg
AC sabit tutularak, kondenser sécakléejé 30 AcCodéden
i ki sojutucu akeéexkkban iin-ei ny ak@h dodjaeralkerdiejbikrmekt edi
R134ad6ya g°re az da ol sa iyi g°r¢nmektedir. Artan
COP dejerlerinin azaldéjé g°re¢l mektedirni nGraayfniék t
oranda dejiktiiji g°r ¢l se de, artan sécakleéek il e a
kal déjé s°ylenebilir. Aradaki fark, %206yi ge- meme
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kek@wKondens e rKoSwpcraeksl®éiniéi ki dej i K
Kondenser sécakl éjénén deji ki mi il e kompres®r iKi
sojutucu akékkan i-1in, artan kondenser sécakl éeje
Kekil de COP dejerinjim d¥Pxkmemeée ht adinedevinel daha az

sojutucu akékkan R124, daha y¢ksek COP dejerine s,
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Kondenser sécakilrefe, sdldi tACt Witej| aA&8k ACédapoBsatACrdys
dejiktiril mesi ile elde edilen COP dejikim grafifj
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sistem COP dejeri de artmaktadéepor £tOPr, deenki 4+ & k ikl el
Kompres©r i Kine oran ol dujundan COP&nin artmaseé
azal maléeder. kekil 96da beklendi§]i Kekil de kompr e
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TARTI k MA

1 atm -evre baséncéndbéekseganki ek h&y @ mas a2d@iamMik ak ,
vel51 0 AC kabul edil mikti-b. AC4evAfokantiensécakkéehetl
i-in % 85 verim ve sistemiirn kK¢ tklaed edneb ii sibuthaa2z Ils@g/ks
-evriminde sojutucu akékkan olarak R124 ve R134s

analizlerit a ma ml aAm&lkit Zrer sonucunda; sojutucu akékkan |
performansénén daha vy¢kseik drdal§tui rvdei jdia hga® ra¢zl nkeokn p
potansiyeli a-éséndan da R124 daha d¢k¢k dejerl er

zarar verme riski ol arak tanénRIl1la3ndaab i K welcle&kn édDnPa sdée |
sisem performansénda meydana gel ecek ol an daha fazl
dej er h@ddemi haha az bir kayba neden ol acajée dejer]l
geré¢nmekl e birlikte, kullanémée tavsiye edil mekted]
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Abstract

Filter Bank Multi Carrier with Offset Quadrature Amplitude Modulation (FBMC/OQAM) is admitted next
generation candidate for future 5G air interface by recent research projects. FBMC/OQAM indicates better
spectrum shape and supports mobility when compared witbgutial frequencgivision multiplexing

(OFDM). Recently, researchers have focused in the fifth generation (5G) wireless communications
systems due to 5G presents new demands such as a more efficient use of the frequency spectrum than
existing fourth geneten (4G) ones. One of the recommended resolutions to meet this requirement is the
use of a new waveform, Filter Bank Multicarrier that achieves better spectral efficiency. As FPGAs
present a good relationship between their flexibility, processing powdep@mer consumption, they are
admitted as a good structure for the development of a hardware implementation of baseband processors on
FBMC transmssion. In this work we purposiesining a prototype filter and transmitter of FBMC using

HDL codes and exetaithis in Vivado programming. Resource usage, power usage and its throughput are
used to measure the performance of the developed implementation. So it is possible to assess the quality of
the implementation comparing FBMC and OFDM. lt is also possildedoce that FBMC systems obtain
important results when compared to OFDM systems and that FBMC is admitted a viable candidate
waveform for 5G systems.

Keywords:FBMC, OFDM, 5G, FPGA, Hardware Application.

Introduction

Developing with an explosive rate 5G wireless technology is currently one of the biggest areas of
research within academia and industries. Signal processing technique plays the important role about the
development. Ubiquitous connectivity and seamlesgice delivery in all circumstances are expected to
provide next generation mobile communication systems. The increased requirement for important number
of devices, the coexistence of hur@emtric and machine type applications will cause changing wigle la
diversity to communication scenarios and characteristics [1].

Researchers are nowadays studied and considered FBMC as a key enabler for the future flexible 5G air
interface [2]. FBMC has better spectrum shape, enables better spectrum usage anedimmotmility

support when compared to the conventional OFDM. These advantages are possible owing to the Prototype
Filter which obtains to advance the time and frequency localization properties of the transceiver. The
orthogonality is maintained with the O@RA scheme in the real domain while opposite to complex
domain. However Prototype filter selection is very important to obtain effective FBMC structure.
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Especially the time and frequency localization of a prototype filter effects expressively architethare of
communication system and the levels of different performance [3].

Fast Fourier Transform (FFT) is used to conversion time or space domain to frequency domain while the
frequency domain to time domain conversion is fulfilled by using the invers€IFFT) operation [4]. In
literature, several sort of FFT techniques are introduced such as mixed radix, radix2, radix4 and radix8 [5].
Radix2 is easy when compared to the Radix4 operation and also the Radix2 FFT presents low area and
power compared thed&8 and radix4 operation [6, 7].

This paper presents FBMC structure and FBMC implementation in FPGA with VHDL codes, and finally
implementation results are given with figures and tables.

OFDM
OFDM uses information bits to generate complephasd andQuadrature) componenten(m) as seen

in Fig. 1. After that M length an inverse fast Fourier transform (IFFT) is computed and a M complex
samples block is composed in time domain. At the input of the IFFT, unusedusidrs are padded to
zero. We can vite the baseband OFDM modulation in discrete time domain like Equation 1.

jzmmk
=0 Cnim) & M (1)

sa(k) =X

=

Binary__,]  QAM Mapper > IFFT >  msetcp [ SK
Ca(m)
TZQ}AM
o o o o
e o e o
e o e o
e o e o

Figure 1. OFDM structure

In Equation 1M expresses the overall number of sariers,cn(m) sembolizes the complex valued data
obtained from a QAM constellation at sodrrier indexmn and block index, s(k) represents the complex
output of theOFDM modulation. At the end of a OFDM block, a cyclic prefix (CP) is inserted to cancel
inter-symbol interference that caused by the delay spread of a multipath channel with considerably higher
cost in spectral efficiecy [8].

FBMC

FBMC/OQAM modulation pesents similarity to OFDM modulation with two main differences, as shown

in Fig. 2. First, QAM mapping is realized and followed by an offset of M/2 samples in time domain
between the | (a2n(m)) and the Q (a2n+1(m)) components of cn(m). The componentstiafieanby

jn+m to provide neighbors of a subcarrier in quadrature. The obtained OQAM mapper presents the
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orthogonality in the real field. Second a filtering processing through known as Poly Phase Network (PPN)
is applied after IFFT block. Thanks to tlasbetter time and frequency localization is achieved, without
cyclic prefix [9]. The discretéime, FBMGOQAM modulator output is given in Equation 2 considering

the length of the prototype filter, L = qgM, q natural number.

9= g(k-2")u0 @)

In Equation 2, M describes overall number of subcarriers; g describes the prototype filter of length L. In
Equation 3 and 4, the delay of the filter causes phase component and symboliet)withe _mim.

_'_°+°_°_ ' | Branch

Pre
OQAM Mapper Processing » IFFT » PPN
aZn(m)
real -
Binary. QAM Mapper 2QQAM 0
Data Delay
M/2 >
imaginer Pre _ > a
aen(m) Processing IFFT PPN
J!

L
A
\

4‘* Q Branch
[ ]
I
[ ]
I

Figure 2. FBMC structure

u, (k) = EM_Lxu{m] el

m="0 (3)
Xg (m) = ap (m) ™ (—1) e/ (a)
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Implementation Results
Prototype filter of FBMC is simulated first in Modelsim 10.4 and filter input amtput areyiven with
Fig. 3.

Cursor 1 104ns

(EL_  Fal o] |

[ | Wave @Dataﬁow IJ fir_4tap.sv I RE|

Figure 3. Modelsim display of FIR filter

After Modelsim simulation, the prototype filter is realized with Vivado 2017.4 with HDL programming.
The obtained display of prototype filter schematic is illustrated in Fig.4 that has a complex structure with
45 cells, 25 1/0O ports and 75 nets. At the ehthe hardware implementation with xc7z020clg484

FPGA kit, obtained resource utilization is showed in Table 1.

Figure 4. Shematic display of FIR filter
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Table 1.Resource utilization of FBMC transmitter

Power LUT FF 10 DSP
(Dynamic)
Prototype Filter 42.817 38 63 50 3
IFFT 92.123 2862 1586 253 10
OQAM 13.415 343 77 0 0
Total 153.936 5068 3482 384 26

FFT/IFFT structure uses Radix 2 algorithm that woiteshigh throughput applications. Used IFFT
l ength is 256 and real and i maginary data are | oa
presents resouce utilization of FBMC transmitter for power, LUT, FF, 10 and DSP. Maximum power
consumption i®btained in IFFT application because of its complex structure. Also, utilization of LUT,
FF 1/0 port number and DSP are more used for IFFT application. The number of FF for OQAM
processing is a little higher than prototype filter processing while LUatiitin of OQAM is 343 higher
than prototype filter.
Table 2 Resource utilization of OFDM transmitter

Power LUT FF 10 DSP
(Dynamic)
IFFT 97 3343 2833 - 16
OQAM 1 109 20 - 0
Total 1064 3599 3006 - 109

Take into consideration [8] reference, Table 2 is formed for comparison with our purposed study. In Table
2, since used IFFT length is 512, processing complexity does not show fair comparison. Due to structure
of OFDM prototype fhislablenmaturaly ag nuinkemob IfO isengtipredented hy
authors. When total case is considered in Table 2, total power constumption, LUT, FF and DSP
consuming of OFDM are more higher than FBMC for all these reasons we explained.

Conclusion

This work presents a study investigated on FBMC for next generation communication as a 5G mobil
candidate. The prototype filter of FBMC is designed and simulated in Modelsim program then the same
prototype filter is realized in Vivado with HDL codes in FPGA kit. Ttemsmitter of FBMC was realized

in Matlab in previous studies, so the transmitter of FBMC applicated on FPGA with HDL code
production. This work concludes with a comparison OFDM application with our purposed study and
conclusions are given with tableshi$ work exhibits that FBMC is very strong candidate of 5G for next
generation communication systems.
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Abstract

As a result of increasing population adeéveloping industryechnology, wastewategeneration is
increasing rapidlyThe majority ofthe wastewater formed is watdn. addition, wastewater has organic
content.Due to the increasing need for water and decreasing water resources, it is of great importance that
the water in wastewater can be converted into useful prodsidts energy etcor reusedasirrigation

water It can be used by converting it inenergy in organic contenManagement of wastewater
generated is necessary to protect the ecosystem, taking éownaenvironmental health.

For this reason, in thisugly, systems that both provide wastewater treatment and produce hydrogen gas
are discussedAs a result of the literature research, microbial fuel cells, dark fermentation, supercritical
water gasification and indirect photobioreastavere investigated imetail. Information about the
operation, advantages and disadvantages df esthod is givenln addition, information about the
number of stus conducted in Web of Scieneas given

Keywords: Sustainable Technology, Hydrogen Energy, Microbial FuellsC Supercritical Water
Gasification, Dark Fermentation, Indirect Photobioreactor

At éksu Arétém ve Hidrojen Enerji El desi i -1
¥z

Artan n¢fus, gel isenecunda e B By U vk ukeknohéegla art makt
b¢yéek -ojunlujunu su olukturur. Ayréca ateéeksul ar
su kaynakl aréendan dHyknerjségibil aydaEkBsydakie sshlgmart ¢r ¢ |
suyuolarak ekrar kul |l anél abil mesi b¢yéek °nem arz et mek
faydal anél abil mektedir. Olukan atéksularén -evre
gereklidir.
Busebepledebual ékmada hem atéksuyun arétéeméné sajlayan
al énméexkter. Literat¢r araktérmaseé sonucu mikrobiy
gazifi kasyonu ve dol ayl é &xottéorb.i ylderealkit Pryent emit ay
dezavantajé hakkénda bilgi wverilmiktir. Ayréca We
veril mi ktir.
Anahtar Kelimeler:S¢r d¢r ¢l ebi lir Teknol oj i, Hi dir,oj @ap €mlerrij ti
Su Gazifikasyonu, Karanl ék Fer mantasyon, Dol ayl &
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GKRKK

He z | t¢eketim sonucu her ge-en g¢h ol ukan atéksu
sajl ejeé a-eéséndan uygun bir Kaki |de dejnertliil me s ie
faydal anél mal éder . At éksul ar én, b¢e¢yeéek -ojunl uju s
da ateéeksul ar én b¢yek -ofjunluju zengindir. Ol ukan
faydal anar ak )i de opdnl glaizlei r(.H At éksul ar , evsel V €
Genelli kle de fiziksel, ki myasal ve biyolojik y°n
sonrasé olukan arétma -amurl arté¢ liese kg gnmeddadni &t @H

do°n¢kt egregl mektedir. Ar é teélnd es oentrnaeskét eonl suek,a nd ierke katt eakt
i eriji pngeazseahelpded edi |l ebilir. Hi dr oj en, met ana ke
l ori fLRO dMP) EKGGd&d uH0 n2 hl 9y)anmaséndan ol ukan ¢r
sanl ar a (Babankay, 013)thokntiunr f os i | enerji kaynakl ar énce
e
I
n
u

QD @ @

ml i rol 0y namadsi € ebre kel l eenrmeenktt|dednier, . (sBHUuy olhd dir ® kvalb b
unan ve -0k b¢y dK°re®jidAdarn 201@3/ADre kisagamm&tHeF de et m
€ zamanda arétéem maliyetinin azalteéel maséna Ve
Kmasérde sajl ayabi

u -al ékmada hem a tilénkhenude didrgdn &megisi eljde edilen keknelgjiterden

i krobiyal yaket h¢cresi ( MYH) , karanl ek fermant e
fotobiyoreakt©°rl er (RBR)élImétkaréat. ¢ rHe rd abyiarn ay arkt eami a
el e alénarak karkeéelakteéerél mexkteéer . Ayréca ateéeksu
veril mi ktir.

S¢rder el ebilir Arétém ve Hidrojen El desi Teknol oj |
Mi kr obi ykd c rYyalkerti ( MYH)

Mi krobiyal yaket h¢creler (MYhH)er ob0k ywrbhat daéprd

membran ve elektrot (anot ve katot) kull aneéel an |
ayréexkabilir at ekksuwl laan élamanatdalccé ro.l aBw kt eknol oj i ge
atm),3045tC sécakl ekl ar da, n°tre yakén pHO6l arda ikl eti
az -amur ol,yxkmakmadéxk] eHme «kartl armadnd mekjtleei ol § Ca
2019) . Fakat MYH il e aréteéel an at éksu dekar | st
ger -ekl exktiji i -in reaksiyon s¢resi uzundur . EIl ek
mal i yetinin y¢kslerha kotl artaésré n(aT rneepdeerno v d . 2017) . T a

standart | ar én éultrafilrisyom ynkrbfitrbsyoa ke ilerosmon gibi membran prosesleri
sistemlere dabhil edilebilir (Hou, vd., 2016).

MYH si stemin ge letkikyemrhiarkit ® & ¢ anvaelyzieamenlier i n y ¢ ¢ksek mal
el ektrot ve membran), d¢Keéek gé¢ -, veynoijkurnol ourjgua nv & méa m¢
kar éxkxt éer ma, sécakl ek, pHdi rme(d@ark Pun, i3a@hi9)ke | i-NekH &
kull anél abil mesi i -in ekomemtrka rvleary ¢krseetki Ivree liimd iir .

Karanl ék Fermantasyon (KF)

Karanl ék fermantasyon anaerobi k «kartlarda mikroor
i -eri kli ateksuimar dgeer - Bkl ek(itf¥mddlen BAOBINdk dolad) ii
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ateksul ar -0k uygun hammaddel 246 & ibGE c atkd neddIpHirkélned aa
araléejénda ikletilir. KF i1 e b aleri (gahendioksit,dnetan, en v e
karbonmonoksit ) oluxkhmadkitqardeeirs. anli f ¢yre ks ek ol up ol uk a
fazlaséné olukturur (K°rojlu, 2019).

KFOnin avantajlar e, kull anél an Ssi stemin basit o]
i letilebilmesidir( ¥ n c e |; Sabahkay 20)2Dezavantajl aré ise arétéem sol
sajl anamamaseéedeéer . Bu sebeple de ek aréetém gerekti
Kartlarda ve biyoluozjuink ryeoal klsa yiowm(SasagkalyeddiP)Orgagiik-eiknt i r i
i -erijin b¢gygke -w¢g ugbuj ukaél ané u-ucu yaj] asi di V €
ver i mi ol umsuz et kil eyebi |sneeckatkeldeéikr,. sAuybrséricaaitl, smi skttean
hidrolik bekletme s¢resi, biyod7yN'3ktatzrott ebk)nleelkoejnil seil
etkilemektedir (K°rojlu, 2019).

S¢perkritik Su Gazifikasyonu (SKSG)

S¢perkritik su gazifikasyonu,yidweynurbige merzl raikttiek mi
Su i-in s¢p34,169Ci tviek 2k2a ritRluaMPadtdlear yalf U @ tslddite, s wy un
dielektrik sabiti vbazm?t kebhfr dhk!| éiidr dppnkdngthee e chi, r dy
d¢ke¢k viskoziteye, yéeksiedki i d gz nOmamehdnanjersaiphfav& inra. v e
k¢tl e transf er i(Zhang gle ROL0e Xunvd. n2814 Hehern reaktant hem de solvent

gorevi g fKrusee 20Q8ESHIGrpre e s | il e ol ukaaCOda(Kinse,c2a09)gaz !l ar
Ol uk®#HmiH %5006den fazl asé s udKusekl.p2003;dHkvda20Mpj &€ i f ad
SKSG i stemine beslenecek hammaddel er pomikal anabi

i -er
vV e

S
ik az ol maleder. Sistem bakl écas§gyvasakebmaépn
sé dejiktir(Adari208x den ol ukmaktadeér

e
SKSGO6nin atvvamlt iak ¢ lair /et, ehl i kas e ks udraga&mi k s uaslanzrl iakltié
t

arétéel maséedgnzecaetédemeidli &mbldbdir -°akbogahsiCONden
k al ma(&&aadarana vd.,, 2008Reaksi yon s¢resi saniyel er mert e
reakt°r hacmi ke¢-cktegkokAmtd alk unmdl. azHd€93) ol Tamanv ka
crén ise dekar|j standartl aréné sajlayabil mektedi
Ter mal y°ntem ol maséna JsSajgmén dioklksdikn,biNMNe@ai k$6x,
2018) . SKSG sisteminin bakléca dezavantajlareée ise
riskinin ol masédeér . Ayr éca at éksu i -erijine g°
yakanabil mektedir. Fakaevibag®r amosigane il er v &m@it @il m
(Adar, 2018).

SKSG sistemineetkileyen parametreles € c a k | é k , basén-, reaksiyon S¢ér
madde i -eriji, protein, i raar)dargirk (VA.Q) ;e DK 8t) all idz

hen¢z yoktur. Organi k maddeni nYosh@l®vd.c2008y. i nde gi der

Fotobiyoreakt®°rler (FBR)

Fotobiyoreaktowyleeai|] wégillrveésmganobakteri) il e st
nitrojenaz enzimd r i kul(l¥Farcell ér DBaDOAYPanN Ve dol ayl é ol a
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ger-ekl ekebil mekt edimikroalgizo Ve rsigrlaakierildr ihigraehaz termiminizvé e
géenekten aldekl arée eaedjPingikt kol bhearjeael@i sutwmar Heég €

cretim verimini ol umsuz et kil emektedir (K°roj !l u,
bakteriler veya siyanobakterilen,i t r oj enaz enzi mi ve é«kmaddelesi hieeg j i si n
don¢gktegrerler . ufazimdier. oBgyilenel dekl erde si stem
anaerobikk ar t 1 ar wseajlywgmal ekék «kKFBRéterismjl ahemaméd&rar
basé®86&C S5écafll pKHl aral ékl daréedéer .ée dipmeal d&udl anak é
FBROI erin avantajl ar é; oksijenin a-éeéja -éeékmamasé@,
uzakl akt éer ma yapél abil mesioi N ¥kaoael ané&l0mM2s) § iolre a
azaltél masédéer babé Zavwant asjilsarean @k @jug u i - bgna zsé;r e k |
bil eki mi %2061 erin alteéndadeébraz éV eqg e rrestaspmadiyatiil cerr, y a
ol maséna (Onhardne2016) | ur

Sistem verimini etkileyen pametreler atr i e nt mi ktar &, ékKeék, pH, t¢rbg
Mi kroorganizma tg¢régne gor e d(Babgnkay, 200PAt e&kisard iam & tl lei
sénérl é& -al ékmadhir azaaldtéadr. WwBRéherjiirellkkel leadndlima
tesi sl erde y¢é¢ksek enerji vV e haval andeér ma i htiya

gideriminde organi k karbon i ti wna@klk®Iek arkél arl ar
MY H, KF ve FBR biymiagriobiyahtemsé&e shhpptir. SKSC
yéksek basén-tan dol awar dpant | yaorka, ryi osskktianne wvsaarh i @d ii Ir
y°ntem sonucunda y°netil mesi gereken aték énardér .
neden olan bir y°ntemdir.

Teknolojilerin Atéksu Arétéménda Kull anél maseé
MYH ve atéeksu terimlerd:i Web of Scienceéb6ta aratéeld
y él -al ékmal arén artteje gor¢rl mExku g dlkmkd tlhurl.) . Bwr
MYHO6nin tam °I| -ekli gel i kmesi i -in farkleé& -al éxkn
y°nel mik olunabilir. Toplamda da 2765 -al ékma ger.
MYH
500
400
300
200
100
OO@OON@LO#OONHOCDOON@LDQ‘MHO@!D
N A A A A A A A A A A O OO0 OO0 OO0 ODM
[eNoNoNolololololoNololololololNolNoNoNolNoelNe e
ANANANANANNNNNNNNNNNNNNNNAA
kekiAlt ek.su aréeétéménda MYHOnin kull aném
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KFvea eksu terimleri Web 1®f98Sqyied emad@tna bamrat &lad é&jkémac
ve °%2zellikle 2019 we&i &ginglad gjna¢ & Joplarhde dkibie-inad ne K ma
ger-eklexktirilmixktir.
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OO0 O™~ OIS MAN-HOO OO I AN O ©
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O O O OO O 0O 000000 OO0 OO0 oo OO
[V o\ I o\ A o N AN o N A o N A o N A o VA o U o Ui o U o N I e N I e NI e VI e VB e N e AV &
kekiAlt ek.ssu eaffFdmda kul | anéme
SKSG v e at éksu terimler.i We b 2000 fy € IS&n cdanrc e Gotea i a r- aatl
ger-eklexktiril diyédl enala® zeal |-ikkd e- &ZI0lk manéen3).y¢r ¢t ¢
Toplamda dd32- al ékma ger -eklektirilmiktir.
30
SKSG
25
20
15
10
5I | |
0 L. a0,
O O S P
kellB.At eksu ar éedimenidal ISKs&mé
FBRve atéeksu terémé¢edti a Weabayted edBajaenn dae,r i193R1T ékmal ar
veher l'ineer bir Kekilgea ¢t el & kg @oplagmdag 268 n&Iné kamat t €
gekdexktirilmiktir.
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kekiAlt ek.su aréetéménda FBROnin kull anén

DEJERLENDKRME VE ¥NERKLER
Evrendeki herkey d°ng¢ i -erisinde olup olukan até
gereklidir. MY H, KF, SKSGdegi FBRr y°BoemPat emktam |
arétma ile ilgili -al exmal ar son 20 yeéelda yapeéeln
yéksek pgraatdiamiH ger -ekl ektirilebil mekbedihmrmm&a8&®é é
olarak kullanma é d ér . Tam °1I| -eje ge-i Ki hézl andér mak -
ger-eklexktirilmelidir. Sistem maliyetini mi ni mi ze
kat ot, membran) ve SKSG i-inde dayanékl é& mal zemel
Késacasé, bu y°ntemler ile hem atéksu areéeteéel makt a
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A Case Study on théApplication of the Water Quality Index (WQI) Method,;
Antalya (Korkuteli )

Simge VAROL
Assoc. Prof. Suleyman Demirel University,
simgevarol@sdu.edu.tr
Turkey

Abstract

Purpose

In this study, it was aimed tdetermine the usage areas by applying the Water Quality Index (WQI)
method by using the hydrochemical properties of the water resources in the district of Korkuteli in
Antalya.

Design/methodology/approach

The most important aquifer in the study area & dhanular aquifer consisting of alluvium, slope debris,

old river terraces and old alluvium and slope delbnighe study, 15 water samples taken from the study
area during the period of May 2017;dite measurements and chemical analyzes were cauidad the
laboratory. The obtained analysis results were evaluated with Piper diagram and water types were
determinedIn the study, the quality of the waters was also evaluated using the water quality index method

(WQI).

Findings
According to the resultebtained, the dominant water types in the study area aMgadCO; and Mg
CaHCO;.According to the WQI results, all theAswaters

a result of the evaluations, it is observed that human health can beeadwadfscted by drinking the
waters in the study area in the long term.

Originality/value

Since the water resources in the district center are used for the purposes of irrigation and use by the local
people, especially for drinking water, carrying out wlly assessment is also important in terms of
affecting human healtiiccordingly, this study is an original study for the health of the region people and

for the protection of water resources.

KeywordsWat er Qual ity Kndex (Vwaitg), Antalya, Groundwat
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Su Kalite Kndeksi Y°nteminin Uygul anmze
Antalya (Korkuteli)
¥z
Ama -
Bu -al é&kmada Antalya il:@ Kor kut el i Il -esindeki su

Kalite KndeksyfgwRbhhayakeekmul | aném al anl arénén bel

Metodoloji

¢al ékma al anéendaki en °nemli akifer al g¢gvyon, y a me
yama- mol ozl aréndan olukan tanel: det aml @akimhe mail @in
al énan 15 adet su °rnejinde yerinde °I|l-¢mler ve
El de edilen analiz sonu-1laré Piper diyagramée il e
ayréca sulkhaknt&aintdeks gUnt e mi (WQI') kullaneéel ar al
Bulgular

El de edilen sonu-1lara g°r e -MgHCOxvenlblgCaHCD® & @l kK i h a k
sonu-laréna g°re ise -aléekma alanéndaker Isan diirremel
sonucunda -al ékma al anéndaki sularén uzun d°nemde
gor ¢l mektedir.

¥zgenl ¢k

Kl -e merkezindeki su kaynakl arénén y°re halkeé tar
amaare i-in kull anéel masé nedeni ile kalite deje
a-éséndan ayréc8ufaemaiheembhradéeryapéel an bu -al el
kaynakl arénén korunmasé adéna °zg¢n bir -aléekmade
Anahtar Kelimeler:Su kal ite i ndeksi (WQl), Antalya, yeralte
GKRKK

Su sadece yakaméen °z¢ dejil, ayné zamanda insan 'y
biridir. Suyun kalitesi son demrece&u® rmenmdlai ddi¢gny a-ng

suyl a kapl é& olkmanstéeg s éd ¢onlynaaddaé j,seu afsic&arki nii- mee rsnueykut eadri e
t¢em sul arén sadece% 0, 74" ¢deér (Akén ve Aken 2017
gel i ken telmolngjfiusve¢c¢amrgmgzde sajl ekl é& suya ul akm
yézey sularénén yavak yavak azal maséna ve kull an
sonucu ol arak, yeraltéeadégyu Pawngeastwdbwaradadkkez | geje
vekul | amémrmir-é&in her nzamgn |l Wwygu Buyoedektaremwer abute

ve kullaném alaokafPae&l bel sulydmnleecad | i keeal hén | e
hakkénda ymialkdia,yr énéenka ¢rdegr ¢l ebilir gelikimi ve et
Yerauyw kirlilifji, son yéllarda &4dndy a daykkalitegsin t €n e m
beslenim suyurun, yaj murun ve jiemkkaybasasin«kébmyenrdar kal
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yersauytue akék yolnnembohanga, byer abjkEasemldar i n et ki si
Yeralwyw ki myaseéneén mevsi msel vV e mekansal dej i ki m
jeoki myasal stakt?tererietkebdbjegenk ve antropojenik
faktorl er jeolojik,kokiudr alradjai Kslwyeau kluilnd rkai jreyocal'sa@jmia&k tva
deji ktiren antropojenik faktorémrrs emwised doilikeu | Biunrau rv
ayneé zamashnwyau ykealailtteesi nin bozul maseé i - me, tar ém
et kil emektedir. Génegmegzde, g h' dimgadeki kmakt al 8k
1l ¢emlerirki gdtieibimei suyundanO k2a0yOnda:k | &)n.ma Bsupuch&rd e O W
kalitesinin belirlenmesisuyuau | | arry@mal uj u i -in °nemlidir.

Bu -al eékmada, T¢rkiye'nin gée¢neybatésénda yer al a
se-ilKoxkut el i i $uyudnsann d e,k ey ésmnd latmea i - in ana su ka
il -esi, °zellikle seracélék ve hayvancélekla il gi
birgesgildir. Bu duyaraul antrppoje dlagak kirletmekiadirBueénedenle, bu alandaki

yersauytue kalitesi, -al ékma alanénda suyun i - me, e\
a-éséndan -0k  nemlidir. Bununla il gili ol ar ak,
etiih nin daha ©°nce ayreéntéleée olarak incelenmemik o0l
-al ekxma bu eksi klifji gi der meyi ama-|l amaktader vV e
konusunda kalite ve kuhluahalaBinlkeimtli idjir.belirl emek

MATERYAL VE METOD
¢al eékxkma Al aneé

Kor kutel:i il -e mEekkbem 8@ 30DHhdDODABMBG6KMBBRdNNnatl!l ar é
al maktader . (kekil 1) . Yojun tar émsal faalei yet ve
il -e merkez) $albhmiletli km Kl -e merkezinin rakeémé
ik i mi ve karasal i kl'im hakimdir. Kl -e merkezinir
sularéndan sajlanmaktkd@goudaAyveéecwus,zalhamhésgbhnrnendal
Mayés 201kKayndke ekmys!| uk sul ar éndmaj v iw eldmantkimjagal su ©°r
°zelliklerinin belirlenmesi i -in analiz ediel mi Kkt
noktaséndan% 0,)%esaisu riilke a°sndededN yékandée. ¥rnekI er
tespit et mek i -in kul |l anél anj; ilave redilds ukinci® numumg i n e b
asittend r i | medi ve maj°r anymall & .é T g pnudkm e ankedknrd & il viee
analiz i-in 4 A C'de karanl ékta t usalilldeut.k eHhildirjoij e(n

toplam -°z¢nm¢gk katiéndairr gemmeS)p ot akisiidaedyon( Eh) Ve
fiziksel parametrelegibi yerinde® | - ¢ mIY8I(YSIi6850)- o k | u pClr -age tkeuid aaznée | ar a l
belirlendi.
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k ekliclal ékma al anénénhasts Ek dkudrdcir, u20&8) eol 0]

MajRirmyasal bilekenler (katyonlar) Bureau Veritas
Kirket olan ACME Labor atMSv a(reén dviakntciofu voelra,r -kKkat nbaedral ) e «
spektrometresi) ile analiz edildi. Bikarbonat (HgOkarkonat (CQ) konsantrasyonl ar é
yent eml e belirlendi; Hacettepe fniversitesi Su
kromat ografi si kul | ang Inimat &\K3), hitlit qNO,) yeCdmpnyum s(Ni f a't (S
belirl enmiktir
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Methodl ar ( Su Kalite Kndeks Y°%°ntemi (WQI))

~

Baj él ajéerl éeknuUway al akdpeadbakimdeh) hesapl anméxkt er
Wi = whiwi /0 x Q)

BuradaWig ® r el i,wig@g er p@ kamet r asep anr saamectrrl e¢ ] fadyeas e chér . Bir
birsu °rnejindeki konsantrasyonu WHO (2011) ve TSI
standardéna b°l ¢nerek her par ameg)ra&t andrn véd rs &kmd -
-arpeler (2):

gi= (Ci/Si) X 100 @3]
Buradagi kalite dereckendirmesi,Ci, her su ©°rnejindeki her ki myasal
konsantrasyonudufi, WHO (2011) ve TSI 266 (2005) vy°nergel e
l itre bakéna miligram cinsihdeakiitménsupl st andanm
parametre i-in beliyéeakayedakiakneczpdrrada MWOIITrl emn
i -in kullaneéel éer.

Sli =Wi Xqi (3)

WQI =S xS 4

Sli, ;. Parametresinin alt endeksi, i. parametrenin konsantragyaena dayanan derecelendirmedir.

BULGULAR

Jeolojik ve Hidrojeolojik Ortam

Litolojik birimler ve suyun bu birml er | e et ki | eswunon key a £a&sli lyielrad it mi ni
etmektedir Bu nedenl e, °ncel ikl e -ianlcéek nean madK ad&ikemad akli a fl

' itol ojik biriduml eBui nbitr¢imgl eortuwBkdyodtarjely amiE g oy okt ¢ Qal )
y a ma - nymp eskia k ar su {(Qd) veeskdd lag veyaoma - M alo zan) (kenel

dijerleri 1989: 1; kenel ve dijerl eri 1989: 1; k e
Tekkekdy (¢Kbet ), tcamwefdépe) ,ol Kgst gkt ymfor masyonu
formasyonu (Tmk), Karakk t epe f or masyonu ( Tnidkrt( )T mka) Kaékahal foe
1989: 1; kenel 1997: 1) . Ayréca -al ékma al anéndas
dejerlendirilmiktir. Al ¢vyon ve -Keawuat damahskieri bi r i ml
temsi | eder Vel iykakbiak é &l @rha ksna heide e ienmeb okil ruek-I taar k&l nadr
°neml i mi kswyuw ai -yeerrealdditléi r ve suyun hareket et mes
kire-taacllak@mdB8rydajl arliegkifrermasyearn@Emdé&aabhbayér f
Akarsti k -2)kidlearoak Atgdné ml anmaktadeéer . Karsti k akife
¢al K ma al anendaki s u K ayrka k hed a éaridaek kK éaldjéu d Ik eky d

e
Kongl omeral ar ve kumtakl aréndan ol ukan Kasaba for
¢al exma al anéndaku ¢Kaamlaékduekrtee poel ifsotronsatsryooomu ve Ky -
czelli klerifaerdemAgj ) dilakr ak séend8f.l andér el méexkteéer (
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Hidrokimya

Yerauyw Kki myasé hiedrl eejrd ek i kny rats muydnursigedlenimia t a n é&'red an t
bokeadl anéna hareket:i sérasamada z b ikalBmwankikeatdigna stad z &l
-%kel me, i yon dejizrinmii,nl e e the k sv e d u ro.lSgynmmignyyasal i - e r m
o zell ikl eri evsel, end gsimi ykeull l aeagan dar @msakolaid
gel i kmi Kk ve gel i knjeik,t eh aod taanl MK Ikaerdéeen swe kbheddak i°l ¢ ml
biridir ( Kumar ve ar k. 2016: 2) . Su Kirlilijini
séneéfrlealnado i | i r . Bwywmwrwdrenly@ netyiemial tve dejesadlendi ri
Czelliklerini ve kalitesini bil mek °nammlaidi-ral @K umga
al an é n d aulgunun fizikokimyasak kimyasé@l z e | lviek lkearl ii t e s belirl enmeye
1).

¢al @k ma aullaarémd apkH88s 60 ar as & nEG  ddeej] ei-BkDnBerkDi 0e2 DS . 8 0 ¢
araseéesn@aakleekA a®Gd7 .1810 8 C ar asénda ise28.98388wH ¥ ¢ r . Eh
araseénda .°1 - ¢l mgkt ¢gr

Tablol.¢ al ékma al anéndaki yefizAkalCismyas ale Mmauesll luikk Is e
Mayée-2017 K- me Suyu St andg¢
Parametreler (mg/l) — -
Minimum | Maximum | Mean | Std. D. | WHO (2004) | WHO (2011) | TSI 266 (2005)
EC (0O0S/q 27980 809.00 | 595.79| 177.09 1500 - -
T (AcC) 11.80 17.80 15.49 | 1.58 - - -
pH 8.85 9.60 9.05 22 6.58.5 6.5 9.5
Eh (mV) 298.90 388.70 | 346.77| 27.92 - - -
TDS 181.87 525.85 | 387.26| 115.11 1000 - -
Ca 62.55 94.96 73.02 | 9.09 200 - -
Mg 12.59 79.54 | 46.03 | 21.67 150 - -
Na 4.08 74.48 27.93 | 21.18 200 200 200
K 0.45 2.18 1.18 44 12 - -
HCO; 234.63 517.80 | 398.38| 101.74 500 - -
COs .00 .00 .00 .00 - - -
Cl 1.99 27.20 12.74 | 6.79 600 250 250
SO, 30.09 155.80 | 72.47 | 35.53 250 250 250
NO. .00 .00 .00 .00 - 0.2 0.5
NOs 4.90 52.14 | 28.81 | 16.80 45 50 50
NH,4 .00 A3 .02 .04 - 15 0.5
Al .00 .05 .00 .01 - 0.2 0.5
As .09 17 13 .02 - 0.01 0.01
cd .00 .00 .00 .00 - 0.003 0.005
Cu .00 .87 .07 22 - 2 2
Cr .01 .08 .04 .02 - 0.05 -
Fe .01 15 .05 .03 - - 0.2
Mn .00 .00 .00 .00 - 0.4 0.05
Ni .00 .09 .01 .02 - 0.07 0.02
Pb .00 .01 .00 .00 - 0.01 0.01
Zn .00 .00 .00 .00 - - -
Valid n=15
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Yeraltsuyundabulunanen yaygén katyoBubat aCaanwebadMMgKkbheki mi nde
mi ktarda Na ve K iyonlareée oubnakayn akTlaabrléo gle)n e |9 uidk
dolomitik ki r e-t aké gi bi kar bonbhar deecacak e mBondan g2eagi nsu
konsantrasyonlare 62.55 ve 94.96 mg |/ L aiseas énda
1259ve 798 mg [/ L araseénda deg§ulkaréy@mkeldantrasyonlBru dl. 818 o &K
74.48 mg |/ L araseéenda,suld045yeol8 kp/ag arstemasay adrelj a rkeme
Buna ek olarakyomukanéantHC@ODsyonl arée 234ligopB ve 5]
konsantrasyonl& 1. 92 0veng27. ISQayaséerkdasantrasyonl aré 30.
araséndmelepdir

¢al ekxkmada, kirletici ti pl en iNGj NHyvee kaajyenra krheate &8ln €éa rbae
(Al , As, cd, Cu, Cr, F e Jo 1)MNO,, NOWve NH,Pba] &ml) é klag €d Ima
miktardaa z o t i -eren tarém ve end¢strdyel vat @l adrad aay
yersauytue kirlilijine en b¢yé¢k katkéda bulunanl ar de

Analiz sonu-I|l arnbkoasghteasWNOnl ar & 0 mgkohsantrasypiua.00a k b el
ila 51.00 mg [/ L afkarsaénntdraadseyfo.nll ITak g I0OAr &k .ol WiHak t €
(Tablo 1).

Aj ér met al anal i zi s mresw-olnd raér résd  Ogmgr e/, Al akasasmad
konsantrasyonl ar 0.09 ila 0.17 mg [/ L arasénda d
bel irl edadaki@ui r konsantrasyonu 0 ilanOn8¥Famg ¢erla
konsant réams y®@.n0 &r g / L arasénda beOOL italOdmgi/kt i r . F
arasf@mdlonsantrasyonu 0 mg / Lyohbh®a®9benlgi vl &n mirral
Pb konsantO.alkly omd alf éL Oar as é rakazn koadaritrasyossn Onmgk/ L i r . So
araséndadeéer ( TablIND;, NH,v e Bajnar gmhetea INOg@nf snamt rsausyyuonrul
yeralténaestagbmeal faaliyetlerle ilixkkild:@ ol duju

Hidrojeokimyasal Su Tipleri

Hidrojeokimyasals u t i pl &i imyasal ag&n mi Ki ni v ek ukl®°lkagrad leard @i

bir aWaj- Rayanlara ve anyonlaraaganan ve sl r ne k| er i n kinbenzeilikiyea s € nd a
faldlkké ar g°ster mek i -0 rMPipek U944:an el &drml &k ma ydhaeéendd
hi drojeoki myag2@Gl7edei maj Maykatyonl arén (¢8Q Mg, N
ve Cl) konsantrasyodepeel auil Pepéetadakagalgmé il e |
dejertehoi ktir. Piper di y ag Mg-eOg Mg-CpHCO b a s kaéd re K ma

ti pl eri ol arak bel i r | e akferotamdakik ( kekt Bk& ) ve Bdolsaoamittii

-%z¢nmesinden kaynakl anméxkt ér .
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(medq/L)
EXPLANATIONS
® K1 K9
e K2 eK10
®K3 o K11
e K4 K12
K5 K13
® K6 ® K14
oK7 ® K15
s oK8

o§ G @o
LIRS LR
LI SLKL5585858
TEERRS LR

XK XAXXXD CCOCCS
(meq/L) 80 60 . 40 20 20 40— 60 80 (megq/L)

%Ca % Cl
k e RQiMaye-80l7sonuéha g°re hazér (Ppen¥#4) Pi per di ya

Su Kalite Kndeks Y°ntemi (WQIl) Dejerlendirmeler:i

Su Kalitesih d e k s i ( Winler)su kalitesi pagametresinininsang ket i m i - i n suyun ¢
czerindeki et ki si ol ar ak t anBmSuKaliteasKkntdeae kkstitesiti \saur o |
ve i-me suyuna uygunlujunu belir]l enmmedke kis-iinn a°mmaecn@l ii
suyunun angpar ametrel erinin her birini D¢nya Sajl ek ¥r
(Yidana ve ark. 2010) . Bu -al ékmada WMQI2013)ve adé& md :
TSE266 (2005) ile karkeélakteéerél mék ve dejerlendiri
Tablo2.¢al ekxma al anéndaki fizi koki myasal par ametre
Kimyasal WHO (2011) T¢e¢rk K- me Suy(@@sS g We Relative
Parametreler Standart]l 266) (2005) ight (wi) weight (Wi)
(TDS) 500-1500 1500 5 0.04
pH 6.585 6.519.5 4 0.05
HCO; (mgl/l) - - 1 0.01
Cl (mg/l) 250 250 5 0.05
SQ(mgll) 250 250 5 0.05
NO; (mg/l) 50 50 5 0.05
NO, (mg/l) 3.0 0.50 5 0.05
NH. (mg/l) 0 0 5 0.05
Ca (mg/l) 300 200 3 0.03
Mg (mg/l) 30 150 3 0.03
Na (mg/l) 200 200 4 0.04
K (mg/l) - 12 2 0.02
As (mg/l) 0.01 0.01 5 0.05
Cr (mg/l) 0.05 - 5 0.05
X W X Wi =
14 parametrenin her birine (pH, TDS, Ca, Mg, Na, K, HCCI, SQ, NO,, NO;, NH,, As , Guyy ) i - me
ol ar ak ik-uiln amiégmprie °miemi ajeé rgl°c@ka llwa )2 ))v.er Ajl émi lk&@ K Irand
°neml i sajl ek etkileri rdlaarf néen keleirk inidle& md maim evrea s
suyu kull anéméné s énaédralhaan df éarzal bai | a¢Vadensl vepick. A0Om &L} rnei | ket ri
Bu nedenl e, bu -al exmada, S u kal i tesi dejerl endir
NO;, NO,, NH,, As ve Cr gibi parametrelere maksi mum 5 a
2008: 56 ) . Su kalitesi d €@jneerel deanndi i yrl nee sminndierku m ean] éarzl é k
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HCO;parametresine verilmiktir. PH, Ca, Mg , Na ve K
°nemlerine bajlée olarak 1 ile 5 arasénda ajérl ek
Son ol ar ak, hesapl amalearl ccarn €lladd o0 e Biklit dedbirlie@Iiu  &kea]l
dejerl endyriebtméxtnomune i -in iVeQl Tdaebjleor | 4e.rfamo vge® sttéerr

4' e g°r e, hesapl anan WQI dej esuP enk k 260 BI3BORY algyae f2 0 4
s %ve. 66 606¢Cok Zapedursuumd gseénneél f éonldaardaeékrs 1 ad ek enlkal erl

kalitesinini - me suyu-aka&ké@tiighbdbdeifmakt edir ve sul ardaki
element i yon konsantraswo@lmaranani |l erti easl@kunuimyajsné z me
il i kkilendirilmiktir.

Tablo3.WQld ej er | er i ne(SapfandeSikadau20a8) p | er i

Dej e Su Tipi
<50 M¢ ke mme | Su
50 100.1 K ySi
1001200.1 Zaysaf
200300.1 ¢tok Zayéf Su
> 300 K- me Suywldlaamréania kesinli kl e
Tablo4.¢al ekxma Mbwp#HE/dakmerdenumune | - i sutipe@l dejer
Mayé-2017
¥ 1N bk x S Su Tipi
K1 14285| Zayéf
K2 12861| Zay éf
K3 103.84| Zayéf
K4 15638 Zayeéef
K5 16445| Zayéf
K6 106.70| Zay éf
K7 16660| Zay éf
K8 18155| Zay é f
K9 166.55| Zay éf
K10 14034 | Zay éf
K11 18540| Zay é f
K12 17781| Zay éf
K13 20400 CoRKay é
K14 14311| Zay éf
K15 163.86| Zay éf

SONUC¢LAR

Korkut elkisuk dl-iesesiideve uygunluju, -aleékma al anéndal
i -in °neml:i bir kaynak ol duj u i-2017de kdye,jkaynak een di r i |
mus | uk sul aréndan al énanedt é pnli aktuit @61 Kard -°ea nepr k eaz
kaynakVyar égnghaen hidrojeoki myasal ve su kalitesi -

-KI' 'k ol ar ak, -al ékma al anéandark a] &ru rRexptavka k vV ar €1
t ¢revl eriknidrelnetoilcik aknonsantrasyonl aré dejemajehdiril
i yon Kk ons adnetjriaksiykolnilkalreér kaya suyu etkilekimler:i [
metallerin veazott ¢ r evl er i ni n isksuadaldaantrracyojnd rairle g¥zredlilliekrllee

yajék ve sulamaézgmhaechenspachlhschoemi deijrer |l erini
-Piper diya@ail @amenma ad ameéiplaiaukia ylaa sk &kn | w-Mgri nede:
HCO; ve MgCaHCOs0larakb el i rl.enmi kKt i r
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-¢al ékma al anéndaki sus?fnnelbleéi ir hie enkd-eiResi g AR ) |
yentweywgul anméxkt érsu® rwilk'I%eeri3nddne', ¢ AZavweofaywd, S% 6.
sénéf.enBlm,désu °rnegéreei nohakaki z ayg e h Boredknlg,ivonu g° st
konsantrasyonl ar eéneény adrétké kvee, stualreénma asrualzarl éemd m dyeekri

Ek olarakazott ¢ r evl eri ve su numunelerinyonahékumebakEl RO
a-eséndan dYrpgywVHOGapDé&hk) taraféendan belirlenen seé
dejerlendirilmiktiazott Bueal gPreaage&éndanal - me suyu
dej il dir
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Chemical Composition ofAnastatica hierochuntica.. Water and Ethanol
Extracts and Physiological Effects orCaenorhabditis elegankdividuals

Hel ya ¥ZPI1 NAR
Dr., Cumhuriyet University,
hulyall77@yahoo.com.tr
Turkey

Abstract

Purpose

In our study, the chemical content Ahastatica hierochunticd., which is used in the treatment of
infertility and to facilitate birth, was investigated by @&4S analysis and the effects of these extracts on
the numbenf eggsand physical growth a€aenorhabditis elegariadividuals were investigated.

Design/methodology/approach

Different doses of water and ethanol extracts (0.1 g / 200 ml, 0.05 g/ 100 ml, 0.025 g/ 100 ml, 0.0125 g/
100 ml) of theAnastatica hierochunticapecies using the whole plant, Nematot Growth Media (NGM),
which is the standdrmedium ofC. elegansThe N2 (wild type)C. elegansand Escherichia coliOP50

used in our study were purchased from the University of MinnégsetaorhabditisGenetic CenterThe
prepared Nematdbrowth Media (NGM) was transferred to petri dishes suffitly andEscherichia coli

OP50 strain prepared after solidification was added to NGM and dried in a sterile cdiaeatontrol

group was fed on medium where no dry extract was added. For egg count,-BddC. elegansvere
transferred to each prepared petri distter 36 hours, 25 of these weteansferred to a new petri dish, 30

mi nhutes at 20 eC. I't heated. At t he endheefgst he p
that did not crack were identifieghd counted one day after the number of eggs in pets were determined
and the percentage of hatching was calculated and compared with the control group.

The chemical content of these extracts was determined bi&@nalysis and the physical growth of
C.elgansindividuals at the doses studied was also observed

Findings

In our study, an increase in the number of eggs at all doses was observed in both the water and ethanol
extracts prepared frol. hierochunticgplant compared to the control group. It wastedmined that the
increase in the number of eggs continued while the amount of the dose dect@aseder, when the
increase in the number of eggs statistically compared with the control group; While water extract was
significant at doses of 0.025¢00ml and 0.0125g / 100ml, it was significant in ethanol extract at doses of
0.05g / 100ml, 0.025¢g / 164, 0.0125g / 100ml (p <0.05)As a result of GEMS analysis, high rates of

local anesthetic agents, Xycaine and Lidocaine, were detestedl. dosesstudied, no negative effects

were found on the physical growth ©f elegansndividuals.

Originality/value

In our study,C. elegansindividuals, which are very similar to human genes, were used as model
organismsArab countries and Turkey, as well atkfmedicine used by plants Af hierochuntiathat are
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associated with infertility are very few studies oQur work will constitute a step for more
comprehensive work in the future.

Keywords:A. Hierochuntica, C. Elegans, Infertility, Number Of Eggs;M&; Physical Growth

Anastatica hierochuntica L. Su ve Etanol Ekstrelerinin Kimyasal
KomposizyonuveCaenor habditis el egans Bireyl e

Etkileri
¥z
Ama -
¢al éeékmamézda, hal k arasénda infertilite tedavi si

Anastatica hierochunticd. t ¢r ¢n¢gn su ve et W&bnoanadk ztiryd leer ikniimmy
i ncel enmi kK v €aenorhabditik elegankeil regyilner i nin yumurta sayeésé

czerine olan etkileri arakteéereéel mékteéer.
Model / metodoloji [/ yaklakeéem
Anastatica hierochuntich ¢ r ¢ n ¢ n tem bitkinin kulffamiell @déegfiéezisar a

gr/100 ml, 0.05 gr/100 ml, 0.025 gr/100 ml, 0.0125 gr/100 lkleganstandart besiyeri olan Nematot
Gr owt h Medi a (NGM) ya uygul armn@égymbare tip)C. efegansyek ma mé z d

Escherichia coliOP 5 0 , Mi n n e s oGeanorhalnditisGeng § ikt eMseir kezi 6 nden sat
Hazérl anan NGM petri kutul aréena yet er iEscheadctia r akt
coi OP50 suku NGM6 a eklenerek steril kabinde kurt
ekl enmemi Kk beesdieyn¥ti Ruudega s dhywaemad | BhMmaK her bir pet
beslenen LL.elegana k't ar él mékt ér. 36 saat sonra buem@dea én 2°
30 dk. bekletil miktir. S¢reaysolinmeadtaé r2.0 x P eotbrj ielkda ri d e
belirlendi kten bir g¢n sonra -atlamayan yumurtal a
hesaplanarak kontr ol grubuyl a karkeél akteéerél mexteéer
Bu ekstrel eri n-MSiamlzidlehbelirla ini- r v § i - &ICEC alegdndimeylednmz | ar d a
fiziksel b¢yeéemel er i de g°zlemlenmiktir.

Bulgular

¢al ék mAmeractumticdb i t ki si nden hazér | an derikisinde de kont®lt h an o |
grubuna g°re b¢teéen dozdPazldeeamlyeunnmuirkttai rs.a ylEoszéunnd amiakrtt

sayeseéndaki artékén devam etti]i saptanmexkt ér . At
grubuyl a karkél aktéreéel déjénda; su ekstresmhde, 0.
bulunurken, ethanol ekstresinde 8e 05 gr /100 ml , 0.025 gr/ 100 ml,

anl aml & b(p<d0,05) Ethand ekstresinin GBS anal i zi sonucunda, y ¢ k¢
anestezik maddel er ol an Xgcai teal grélLaCeldpgnt pp da
bireylerinin fiziksel b¢eyeéemel eri czerinde her hang!
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¥zgeéenl ¢k

¢tal exkmanm@&zda organi zma ol ar ak, genlerinin ©°nemli

gestC@elegandi reyl er i kull anéel mékteéer . Arap ¢l kel erind
A. hierochunticabitkisinini nferti lite ¢zerine olan etkileri il e
Yaptéejémez -aléexkma, ilerderyapéhabiak Hdasamiahpslhmki

Anahtar Kelimeler:A . hi er oc hun inferdlite, Yum@rtaS & y & gMENFAZIKSEIBE v ¢ me

INTRODUCTION

The use of medicinal plants for the solution of health problems is becoming widespthadnyorld.In
developing countries, herbal medicines and traditional medicines, cultural features, natural and they are
relatively popular because they are safe and not consideredHomiever, toxicityof such drugs is yet

not well understooqSalahet al, 2011:9. Anastatica hierochuntic&. is a weltknown medicinal plant

that grows in Saudi Arabia, Egypt, Jordan, Oman, Libya, Iraq, the United Arab Emirates, Iran, Kuwait and
North Africa (hsanullah 2012:5048 Abdulfattah, 2013:3).

Anastatica hierochuntich. (A. hierochuntick belongs to the family Brassicaceae, and is the only
member of the genu&nastatica(Law, 2009:50).It is an annual plant that can grow up to 15 anu

produces small white flower@hsanullah 2012:5048 In While A. hierochuntica is known as Kaff
Maryam in Arab countries, in Europe, It is known as Fatima's Hand, Maria's Hand, or Resietuf In

the ethnobotanical studies, it has been determined that this plant is used in many diseases related to the
reproductivesystem in addition to its use in order to facilitate the lfizth et al., 2017:611)

.

Figure 1. Anastatica hierochuntica..

Caenorhabditis elegan&C. elegang is an apotogenic nematode living in the soil, about 1mm tall with
two genders of maland hermaphroditd&nowing its genetics and each cell from zygote to adult, as well
as the fact that their genes are 80% homologous with human genes, facilitates scientificHtuaesk

et al, 2003:345.) C. elegandas many advantages as a mamghnism. These include small size, ease of
cultivation, low maintenance costs, low production time, transparency, constant cell count and ability to
reduce gene activity using RN@orsi et al., 2015:387)
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Figure 2. I‘mage ofC. elegansand its eggs under the fﬁicroscope

In our study, the chemical content Ahastatica hierochunticd., which is used in the treatment of
infertility and to facilitate birth, was investigated by @45 analysis and the effects of these extracts on
the numbeof eggs and physical growth Gaenorhabditis elegariadividuals were investigated.

METHODOLOG

Samples Preparation

A. hierochuntical. plants were purchased from Makkah, Saiudibia. After the species identification of
the plant samples obtained froR@ different sales areas was made, they were left to be @it
samples are ground into small pieces by gnigdn a laboratory type milDried samples are ground into
small pieces by grinding in a laboratory type niflhen, floating grams of thesamples were weighed
and ethanol and water were added to them.

Different doses of water and ethanol extracts (0.1 g / 200 ml, 0.05 g/ 100 ml, 0.025 g/ 100 ml, 0.0125 g/
100 ml) of theAnastatica hierochunticapecies using the whole plant, Nematot Growth Media (NGM),
which is the standard medium 6f elegansThe N2 (wild type)C. elegansand Escherichia coliOP50

used in our study were purchased from the University of Minnesota Ceanorhabditis GeneticT@enter.
prepared Nematot Growth Media (NGM) was transferred to petri dishes sufficientisahdrichia coli

OP50 strain prepared after solidification was added to NGM and dried in a sterile cabaebntrol

group was fed on medium where no dry extraas wdded.

Egg counting was applied according to the Koetlal. (1996:123protocol.For egg count, 25 wefed

L4 C. elegansvere transferred to each prepared petri diter 36 hours, 25 of these were transferred to

a new petri dish, 30 minutes &2 e C. It heated. At the end of the
objective.The eggs that did not crack were identified and counted one day after the number of eggs in
petri dishesvere determined and the percentage of hatching was calculatednapared with the control

group.
The chemical content of these extracts was determined b&@nalysis and the physical growth of
C.elegansndividuals at the doses studied was also observed

FINDINGS

In our study, an increase in the number of eggs at all doses was observed in both the water and ethanol
extracts prepared frols. hierochunticgplant compared to the control group. It was determined that the
increase in the number of eggs continued whike amount of the dosdecreasedHowever, when the
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increase in the number of eggs statistically compared with the control group; While water extract was
significant at doses of 0.025g / 100ml and 0.0125¢g / 100ml, it was significant in ethanol extraesaifdo
0.05g / 100ml, 0.025g / 100ml, 0.0125¢g / 100ml (p <P.05

Table 1. The effect ofA. hierochunticavater and ethanol extract on the fertility@klegans

The effectof A. hierochuntica water and ethanol extract on the fertility of C. elegans

700
600
500
400
300
200
100

Number of eggs

0.1g/100 ml

0.05 g / 100 ml

0.025 g/ 100 ml

0.0125g /100 m

Control

mMAW

320

321

413

500

291

mMAET

312

411

452

540

291

As a result of GEMS analysis, high rates of local anesthetic agents, XycaineL@utaine, were

detected

Table 2 As a result of GEMS analysis

% Ethanol

3516
3.699
3.699
421
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3-Hexanol, 5methyl- 4.271 0.10
Benzenesulfonic acid,-fhethyl-, 4.620 0.74

5.130 0.63
12.122 0.5
SR 7133 1.87
A e 57133 1.87
37.133 1.87

At all doses studied, no negative effects were found on the physical gro@tleleigansndividuals.

Silane,dimethoxymethw 5.130 0.63

i
‘t | 0. 000N 10.00000um
;a 10,0000, 10.00000um
&= 3 ¢ “
Control 0.0125g / 100mi

Figure 3. Comparison of physical growth with the control group

CONCLUSION

A. hierochuntica.. is powdered and drink as tea in the majority of Arab countries and is known as Kaff
Maryam.The powdered mixture is mixed with honey to facilitate childbirth against excessive uterine
haemorrhag€El-Ghazali et al., 201@682. In addition, this herb is used in the treatment of many
diseases including depression, high blood pressure, headatheantabetes and infertility (Batanouny

et al.,1999:207Sobhyet al., 2011: 2

In our study,C. elegansindividuals, which are very similar to human genes, were used as model
organismsArab countries and Turkey, as well as folk medicine used by plaAtshiérochunticahat are
associateavith infertility are very few studies onOur work will constitute a step for more comprehensive
work in the future.
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Abstract

Purpose

The aim of this study is to determine the quantify morphometric characteristic and LWR properties of
Stone morokoPseudorasborgarva(Temminck& Schlegel, 1846) from Cyprinidae family in Kirmir
Stream.

Design/methodology/approach

The samplesPseudorasborparvawere collected from Kirmir Stream. The samples were preserved in
%4 formaldehyde solution and measured weight to the nearest 0.0lgantbtk and standard length to
the nearest 0.01 mm. The lengtkight relationship equation is the traditional calculation method used to
determine the growth characteristics of fish populations.

Findings

The present study, total length, fork lengtianslard length, dorsal distance, dorsal fin base length, dorsal
fin length, head length, preorbital length, eye diameter, postorbital head length, interorbital length, body
depth, anal distance, anal fin base length, anal fin length, pectoral fin leegtbrab fin base length,
ventral fin length, ventral fin base length, caudal peduncle depth, caudal peduncle length and weight of
specimens were varied between8bmm; 4674 mm; 3665 mm, 1734 mm, 48 mm, #12 mm, 917

mm, 36 mm, 23 mm, 47 mm, 38 mm 917 mm, 2346 mm, 35 mm, 59 mm, 59 mm, 3 mm, 411

mm, -2 mm, 611 mm, 915 mm and 0.88%.986 g, respectively. LWR were estimated from the formula,

W = a L°, where W is weight (g), L the standard length, fork length and total length (mm), saaedhie
coefficients of the functional regression between W and L. LWR were found as W=0.000005%9 SL
(r] = 0.917), 3*#O0r.]0=000.0556®B) ,F¥*W£0 ) c000®AB)TIE or al l
condition factor was calculated as 0.8476 and 1.1264 (min and maRydadorasborgarvain Kirmir

Stream.

Originality/value

This study describes the area where this fish was found and recorded morphometric data of the population.
The aim of this was to quantify morphometric characteristic and LWR propertieseatiorasborparva

in Kirmir Stream. It is considered that the datdained in this study will also contribute to future studies.

Keywords:Pseudorasborparva, stone morokomorphometric characters, Kirmir Stream.
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INTRODUCTION

The stone morok®seudorasbora parves a smaHsized cyprinids fish. Gozlan et al. (2002) reports that
Pseudorasbora parvariginating from Japan, China, Korea and the River Amur catchment. Banarescu
(1964) was the first autor who made a detailed description of the species, dealing witlighemetrics,

size, variability, ecology and data regarding the native range of this fish.

Based on the morphometric analysis of external morphology, in an ontogenetic context, the
Pseudorasbora parvés considered to be a species with great morpholbgaaability, which can be
expressed not only in the formation of different adult phenotypes, but also in the way in which phenotypes
are obtained (Zahorska et al., 2009).

The success d?seudorasbora parvean be explained by many of its biological feas: omnivory, short

generation time, polyphilic ovulation, high reproductive effort and parental care (Rosecchi et al., 2001)

and broad physiological tolerance (Pollux & Korosi, 2008eudorasbora parvalso shows significant
adaptability in diet (Adark & Siddiqui, 1997) and habitat use (Asadddanatunge, 2005) and was

found to be a healthy host of a deadly, nonspecific pathogen that could threaten locHhdidhst

recording was introduced to many European drainage reported from Thrace in. Rskagorasbora

parvaal so met with Antalya Basin, Karaca®ren Dam La
also observed in FilyeBevrek Creekn 2005 (Innal& Erk'akan 2006). It is known from the European
Mediterranean basins and the Anatolian Merdanean basins (Fricke et,&007).

Various properties of thBseudorasbora parvevere studied by some researchers in the wbdszak et
al ., 2000; Bozorgni a ,204, Bah et gl2025) UirRet al. ROAT, Stavrksaty a et
Bedivan et al.2017; Benze& Benzer, 2028; Benzer& Benzer, 2026).

The field of fishery science has employed many tools such as genetics and morphometric to differentiate
fish population (Mirr et al., 2013). Morphometric measurements are widely used to identify differences
between fish populations (Tores et al.1@D Morphological characters have been commonly used in
fisheries biology to measure discreteness and relationships among various taxonomic categories (Turan
1999). Fish classification systems can facilitate fish counting, stock evaluating ecologicaitsimp
monitoring fish behavior (Benson et al., 2009).

The goal of this study is to evaluate the LWR and morphological charactesewdorasbora parvin
Kirmir Stream.

MATERIALS AND METHODS

The samplesPseudorasbora parvavere collected from Kirmir Stream. During the study, 10 fish
specimens were caught in 2016. The samples were preserved in %4 formaldehyde solution. The
characteristics were measurements for 22 morphometric characteristics were recorded in Table 1. The
total length of the fish (Figure 1) caught was measured with a sensitivity of 0.1 cm and their body weights
were weighed with a sensitivity of 0.01 g.

Kirmir, Turkey's Central Anatolia48 1 A north -3%tA teaset aingd I13@cated be
one of about 223 900 hectares and 806 106 m3 of annual water Sakarya River, major tributary of the
potenti al (K¢-¢k & Alpbaz, 2008) .
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The lengthweight relationship equation is the traditional calculation method used to determine the growth
characteristics ofish populations. The sex, length and weight values of the species were used for
relationship. The relations between length (L) and weight (W) for nearly all species of fishes can normally
be represented by the "lengiieight relationship” following equiain:

w WO

W (g) is the weight of fish, L (cm) is the I ength
important biological meaning for fisheries, indicating the rate of weight gain relative to growth in length

or the rate at which weight increases for a given increase in length. The growth is isometric if b=3 and the
growth is all ometr i c(Rickér, 1978)Fhe (| and Iy arstaniseoulddstimatetde t r i ¢ )
from linear functions. However, many functional relationships observed in fishery biology such as length
weight relationships are not linear.

| “1““1"“1“”!”'

Figure 1: Pseudorashora parva

RESULTS and CONCLUSION

The samplesPseudorasbora parvavere collected from Kirmir Stream. During the study flsh
specimens were caught in 2016. The samples were preserved in %4 formaldehyde solution. The
characteristics were measurements for 22 morphometric characteristics were recorded in Table 1.

Table 1: Morphometric characteristics &seudorasba parvaspecimens.

min max average  SD Cl margin of - upper lower bound
error bound

Total Length 45 81 645 1206694 7.479031 2853925 71979031 57.0209687
Fork Length 40 74 58  11.00505 6.820875 2373734 64.820875 511791251
Standard Length 36 65 518 951957 5.900182 17.76163 57.700182 458998175
Dorsal Distance 17 34 262 5553777 3.442204 6.0454 29642204 227577963
Dorsal Fin Base Length 4 8 55 1269296 0.786703 0.315772 6.2867031 4.71329694
DorsalFin Length 7 12 99 1.72884 1.071527 0.585811 10.971527 8.82847335
Head Length 9 17 132 2699794 1673319 1428596 14.873319 115266809
Preorbital Length 3 6 4.8 1.032796 0.640122 0.209063 5.4401216 4.15987844
Eye Diameter 2 3 2.8 0421637 0.261329 0.034844 3.0613285 2.53867147
Postorbital Head Lengtt 4 7 58 1.032796 0.640122 0.209063 6.4401216 5.15987844
Interorbital Length 3 8 52 1813529 1.124017 0.64461 6.3240165 4.07598349
Body Depth 9 17 126 2716207 1.683491 1446018 14.283491 10.9165087
Anal Distance 23 46 356  7.27553 4.509337 10.37474 40.109337 31.0906628
Anal Fin Base Length 3 5 3.6 0.843274 0522657 0.139375 4.1226571 3.07734294
Anal Fin Length 5 9 76 1429841 0.886208 0.400704 8.4862082 6.71379183
Pectoral Fin Length 5 9 76 1577621 0.977802 0.487813 8.5778018 6.62219817
Pectoral Fin Base Lengt 1 3 2 0.666667 0.413197 0.08711 24131967 1.58680331
Ventral Fin Length 4 11 79 2282786 1414859 1.021359 9.3148593 6.48514069
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Ventral Fin Base Lengtr 1 2 16 0516398 0.320061 0.052266 1.9200608 1.27993922
Caudal Peduncle Depth 6 11 85 1581139 0.979982 0.489991 9.479982 7.52001801
Caudal Peduncle Lengtl 9 15 122 2.097618 1.300093 0.862384 13500093 10.899907

Weight 0.8895.986 3.0304 1.69287 1.049232 0.561688 4.0796323 1.98116773
SD: Standard Deviation

The present study, total length, fork length, standard length, dorsal distance, dorsal fin base length, dorsal
fin length, head length, preorbital length, eye diameter, postorbital head length, interorbital length, body
depth, anal distance, anal fin bdeagth, anal fin length, pectoral fin length, pectoral fin base length,
ventral fin length, ventral fin base length, caudal peduncle depth, caudal peduncle length and weight of
specimens were varied betwe#B81 mm; 4674 mm; 3665 mm, 1734 mm, 48 mm, 712 mm, 917

mm, 36 mm, 23 mm, 47 mm, 38 mm, 917 mm, 2346 mm, 35 mm, 59 mm, 59 mm, 13 mm, 411

mm, -2 mm, 611 mm, 915 mm and 0.888.986 g, respectively

LWR were estimated from the formula, W = & Wwhere W is weight (g), L the standard lemgfork

length and total length (mm), a and b are the coefficients of the functional regression between W and L.
LWR were found as W=0.00000579 ¥f* (r | = 0.917), WE'0(.r0j0=0 00568 0 )F
W=0.0000036 TE***(r | = 0. 918) f cerconditiord facterpvasccaleulatedsas 0.84716 and

1.1264 (min and max) fdPseudorasborgarvain Kirmir Stream.Length weight relationships equations

for Pseudorasbora parvare given in Figure 2.

W=0.0000036 TL3247

W=0.00000568 FL32197
R2=0918
n=10

(R2=0.920)
n=10

weight (g)

S = oW s ow oo
weight (g)

S - MW osow oo

Length (mm) Length (mm)
TL FL

W=0.00000579 SL33067
R*=0.917
n=10

weight (g)

S = N W oE W N

30 35 40 45 50 55 60 65 70
Length (mm)
SL

Figure 2: Length weight relationshipsquations foPseudorasba parva

This study explains the area whétseudorasba parvais located and records the morphometric data of

the population. The findings obtained in this study are very important because previous studies on the
morphometric properties é¢tseudorasba parva have not been identified. It is considered that the data
obtained in this article will contribute positively to future studies.
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Abstract
The article considers the development of scientific methodological and practical bases for the assessment

of innovative perspectives of thmain sectors of the information economy, formed on the basis of the
widespread use of ICT in modern times. Mugliiteria analysis methods and expert evaluation methods
were applied to these issues. Features of the regional and sectoral approach tesmeasf the
information economy are analyzed. Existing traditional and new scientifisestibrs of the information
economy have been identified. An appropriate system of indicators has been proposed for the evaluation
of innovative perspectives of tigformation economy by mukiriteria analysis and expert methods. For

a systematic analysis of the state of formation of the information economy, the features of the assessment
of the stages of economic development at different levels in terms of fugctiational, regional and
sectoral are studied. Algorithmic stages of expert assessment of innovative perspectives of information
economy have been developed. Experts were selected and weight coefficients were determined. The
developed methodology waseaasto assess the prospects of-sebtors based on their indicators. As a
result of processing and analysis of expert assessments, innovative perspectives of the neeesrsub

of the information economy have been adopted.

Keywords:Information Economy Multi-Criteria Analysis Method, Expert Methods, Weight Coefficients,
Decision Making, Scientific Fieldsanovative Perspectives

Purpose

The purpose of the research is to assess the innovative perspectives of the information economy through
multidisciplinary methods of analysis. The importance of this is to demonstrate and develop
methodological bases of the improved form of the rarlteria expert assessment method in this process.

In addition, it consists of an analysis of the charadiesiof the regional and sectoral approach to the
assessment of the information economy, the identification of traditional and new dudsecesubsectors

of the information economy, the identification of new areas of knowledge and technological capacity.

Design / Methodology / Approach

The article considers the development of appropriate tools for the assessment of innovative perspectives of
the information economy as an object of research through-anitéiria analysis methods. In accordance

with the tends of international economic development, the challenges of the 4.0 Industrial Revolution, the
measurement of economic processes based on information and knowledge was carried out on the basis of
modern methods and technologies.

Multi-criteria analysisnethods and expert methods were used to assess the innovative perspectives of the
information economy. Systematic analysis, correlation and regression analysis, mathematical and
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econometric modeling methods, expert assessment method, measurement teeopryftiiuzzy sets,
algorithmization and ICT tools were applied to increase methods have been applied to evaluate the
innovative perspectives of the information economy through nawiteria analysis methods.

Findings

Evaluation of innovative perspeatis of the information economy by means of rcitieria analysis on

the basis of expert methods can be considered as a new approach and methodology for assessing the
knowledgebased economy in the country. The results of the assessment of innovatieetparsf the
information economy by means of mettiteria analysis based on expert methods provide a basis for
comparing their activities with other innovative and technopark structures and making appropriate
decisions.

Originality/value

Assessment ofnnovative perspectives of the information economy through +ortéria analysis
methods based on expert methods can make a significant contribution to improving the efficiency of the
informationbased economy. The effective application of the proposedels and methods can create
additional opportunities to increase efficiency in the new economic management, diversification and
reconstruction of the economy, the formation of the-oibsector.

I ntroduct @&on

Different approaches, indicators, methodologies, indices, etc.awaéable to assess the level of
development of the information economy, formed on the basis of the comprehensive application of ICT
[1-4]. There is retail in comparative analysis. The laseips to be selected for comparison do not fully

meet the needs and regional characteristics. Therefore, during the systematic analysis of the state of its
formation at the international and national levels, there is a great need to develop a metaldologi
framework for assessing the stages of functional economic development at different levels. From this
point of view, this article focuses on the application of nariteria analysis methods in the assessment of

the level of formation and developmeritthe sectors of the information economy and the generalization

of relevant expert assessments and developed a methodology.

Keywords:Information Economy, MulCriteria Analysis Method, Expert Methods, Weight Coefficients,
Decision Making, Scientific Hiés, Innovative Perspectives

Features of the regional and sectoral approach to the assessment of the information economy

It is possible to classify the information economy in order to conduct economic analysis in a more
compact area in a coordinated manrtgectoral classification with a broader view of the digital-sub
sectors of the information economy can be formed as follows: Internet; Software engineering and
automation technologies; Digital content; IT service, Telecommunications; Computing andnasctr
industry; Creative content and digital media; Robotics and Artificial Intelligence; Military industry;
Aerospace and aviation industry; Management services; Bio, nano and high technology; Business and
industrial services, Pharmaceutical and Electranédicine industry; Environment and ecology; Optical
industry; Transport and communication; Energy sector; Chemicals and petrochemistry, Research,
development; Scientific and technological service areas; Education; Media sector; Big data; loT; Cyber
physical systems; Smart technologies [1].
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It is proposed to adopt a functional approach to the assessment of the information economy: 1) agrarian, 2)
industry, 3) information, 4) knowledge, 5) intellectual. This division should be taken into account during
theanalysis and evaluatio][

In addition, the group of countries of the world selected for comparative analysis and evalgjation [
guided developed countries (G7, G10, G20), 4sustiet, former USSR, CIS countries, regional countries,
developing countriescountries with similar conditions will be included. From this point of view, the
group of countries selected for comparison includes the United States, Great Britain, Germany, France,
Italy, Canada, Japan, China, Russia, India, Korea, Turkey, SwitzeBamtlen, Austria, Iran, Malaysia,
Singapore, Israel, Ireland, Pakistan, Hungary, Bulgaria, Kazakhstan, Ukraine, Azerbaijan, Belarus,
Uzbekistan, Georgia, Armenia. At the same time, economic and administrative divisions were adopted at
the regional levelsBaku, Nakhchivan, KarabakhShusha, Sumgayit, Mingachevir, Shirvan, Lankaran,
Guba, Shamakhi, Gabala, Sheki, Ganja.

Traditional and new science subdivisions of information economy

It should be noted that the analysis of the information economy shotllidrget about the traditional

areas of economics. Therefore, agriculture, industry, metallurgy, transport, construction, oil and gas,
energy, natural resources, etc. Although they belong to traditional fields, they can also be included in the
sectoral clasification of the information and knowledge economy.

In addition, it is necessary to include in the analysis process the scientifgectolos of traditional
economic sectors and the emerging economic sectors (table 1).

Information, knowledge, technolmgl, innovationintensive suksectors of traditional economy (SES) [
5]
A Ilnformation and communication technologies and
A Production and service process technologies;
A Agrarian machinery and technol ogies:;
A Ma r ksalésjogistjcs, service technologies

Table 1.New information, knowledge and technological areas of the economy

ICT economics Bioeconomics

Space economy Nanoeconomy

Medical economics Language economics
Education economics Science economics

Cultural economy Creative-Art economy
Smart technology economy Ecological (green) economy
Sports economics Contentdata economics
Alternative energy economy Diaspora economy
Theological (religious) economy Patent (license) economy
Behavioral (psychological) economy Digital economy

Multi -criteria analysis and expert assessment in the assessment of innovative perspectives of the
information economy

It is proposed to use more expert assessment in the process of assessing the innovative perspectives of the
information economy sectors6[ 7]. Its main task is the systematic acquisition, structuring, coding,

St. Petersburg /Russia2020 197
www.icontrends.org



IV. ICONTRENDS | ISBN: 978-625-400-393-6

processing and interpretation of knowledge and information related to a particular field from a human
expert. Expert assessments (EAs) are the only and indispensalbfer solving problems that are not
formalized in research activities. The current stage of development of EQ is the study of expert systems,
artificial intelligence, fuzzy logic, vague sets, etc., aimed at explaining difficult formalized processes. is
associated with the emergence and formalization of modern mathematical theories such as

In the context of complex work and uncertainty, the solution to the problem of management decision
making (MFA) has become necessary in many processes, organizatianagement levels and
enterprises. In such cases, methods and tools for-cnitdiria analysis of 1QG are usually used. Multi
criteria analysis occurs in the solution of many economic, social, environmental, technical, and social
processes, both individiilmand collectively. Its essence and idea is to choose the most advantageous and
useful set of concrete possible alternatives and present it to the dewahen (DCG). The main feature

of multidimensional analysis is that the samples are based on sefténess and advantag@8sl(l].

The main issues of expert evaluation include 1) determination of the goal or goal tree, 2) expert forecasts,
3) development scenarios, 4) generation of alternatives, 5) determination of ratings, 6) evaluation systems,
7) cdlective decisiormaking, etc. includes.

Algorithmic stages of expert assessment of innovative perspectives of information economy
| step. Selection of expertsN number of specialistaxperts with some work experience in this

field, scientificpractical, innovation and achievements in the field of education are involved in the virtual
survey. The main purpose of the survey is to identify preliminary experth. iggison is evaluated on a
scale (0, 10). The admission of the first M specialists with the highest scores as experts is discussed and
confirmed, or the process is repeated in another format.

Step Il. Determination of expert weight coefficientsA group ofexperts (hnumber N) can act on 2
scenarios.

a) Experts have equal weight.

b) Experts evaluate each other on a scale of (0, 10) and the results are normalized (divided by the
number of initial experts) by weighing each expert in relation to each othdl)(th@usand is equal to
1).) is determined.

Thus, in the first case, the weights of all experts are taken as 1.

In the second case, the weights are in the coefficients (1, 10) and, as a result, get the same

1¢ k;,k,,....k, ¢ 10values.

For the simpliity of the calculation method, it can be assumed that the weight coefficients are equal
to 1.

Step lll. Indicators for assessing the prospects ofsediors are also determined by experts.

Relevant indicators are proposed to assess the innovative pimespetthe sulsectors of the
information economy [3].

In step IV the methodology developed to assess the prospects-afasab is applied [4)].

Conclusion

In recent years, a number of studies have been conducted to measure various aspects of ICT and
Information Society, including the level of development of the information economy, which has an
economic base and platform. These studies are mainly condychedidnal statistical offices, regulators,
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international organizations, research institutes, universitiesgoegrnmental organizations, commercial
companies, etc. carried out by objects. In these studies, they used various search methods, databases and
measurement tools created by them. However, there is a fragmentation in the comparative analysis. The
methodologies did not fully meet national needs and regional specifics. Therefore, during the systematic
analysis of the state of formation of the infation economy, there is a great need to develop a
methodological framework for assessing the stages of economic development at different levels in terms
of its functional, national, regional and sectoral development. This article also develops the
methodobgical basis for assessing the level of formation and development of information economy
sectors on the basis of muttiiteria analysis methods.

Preliminary expert assessments on innovation assessment of perspecteetstd of the information
economyhave been processed accordingly. The-sdiors of the information economy have been
identified by experts as the most promising of the many possible options. Clustering was carried out on
the basis of expert assessments of 100asebs included in thenalysis and evaluation process on the
relevant indicators. The results were transferred to a relatively small number of aggregation groups and 22
subareas and their corresponding perspective assessments were calculated.

Thus, as a result of the developrnehexpert assessments, the innovative perspectives of the newest sub
sectors of the information economy were adopted.
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Abstract

The features of the creation and management of innovative technology parks as a complex object of
complex socieeconomic management the provision are analyzed. The directions of specialization of
technology parks in various fields in accordance with the trends of the industrial revolution 4.0 and the
problems of managing their activities are shown. The scientific and theoretical ionsdand features of
multi-criteria expert assessments in assessing the activities of technology parks are analyzed. The results
of the expert assessment of the weight coefficients of composite indices for a comparative assessment of
the effectiveness dechnology parks using the multicriteria method of expert evaluation were processed
using a software package. Impact assessments given by experts on indices forming a composite index of
technology parks are summarized and presented in the form of wé&glttanmendations were given on
promising areas for improving the methods of multicriteria expert assessments in assessing the
effectiveness of technology parks. It was noted that the results of multicriteria expert assessments provide
an important basis faffective decisiormaking and their implementation in decisioraking processes.

Purpose

The purpose of the research conducted on the article is to develop the methodological basis of the
improved form of the method of muitriteria expert assessment$ the activities of innovative
technology parks. Recommendations on perspective directions of improvement of methods -of multi
criteria expert assessments in increase of efficiency of management of technoparks activity and
assessment of their activity, ajgaition of results of mulcriteria expert assessments in decigimaking
processes allow to obtain important results.

Design/methodology/approach

Systematic analysis, correlation and regression analysis, mathematical and econometric modeling
methodstheory of fuzzy sets, method of expert assessments, algorithmization and ICT tools were applied
in the multicriteria expert assessments of innovation technoparks.

Findings

Evaluation of the activity of innovation technoparks on the basis of-gritkria expert methods can be
applied in other similar innovative structures. The results of expert assessments of the indicators of
innovative projects in technology parks, the weight ratios of their proposed criteria can serve as a
platform, creating a basisifthe selection and evaluation of innovative projects.
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Originality/value

Evaluation of the performance of innovation technology parks on the basis ofcritalin expert
methods can make a significant contribution to improving the efficiency of themafmnbased
economy. The application of the proposed methods can create additional opportunities for increasing
efficiency in the new economic management and the formation of theilnsgctor.

Keywords: Information Economy,Industrial Revolution 4.0,Technopark,Weight Ratio, Multi-Criteria
ExpertEvaluation

Introduction

At present, most advanced countries operate in accordance with the innovative economic development
model. New development concepts and strategies are being developed to ensustaithebiity and
effectiveness of economic reforms in this area. One of the main goals of the Strategic Road Maps adopted
in our country for the main sectors of the economy [1] is to improve the ICT infrastructure for the
digitization of the economy anddrease the potential of the country's ICT industry. 4.0 One of the main
goals in building an innovatieariented, knowledgbased economic system in the Azerbaijani economy,
formed in accordance with the challenges of the Industrial Revolution [2], ign@ high-quality and
competitive information technology products to international and local markets, create clusters and high
tech parks. The study and application of the methodological basis ofanitgtia expert assessments of

the activities of innoative technoparks is one of the most necessary and urgent issues for the modern era.

Activity management model of technoparks

In world practice, technoparks have a specialization in certain areas, depending on the purpose of formation
and the nature dhe activity. Data from the official portal of the International Association of Scientific Parks
(BEPA) [3] show that more than 64% of technoparks are ICT and communication, 35% biotechnology, 31.6%
computer science and hardware, 29.1% electronics. , p@¥ate in software, 27.4% ianeedicine.

The application of modern, innovative technologies in the activities of technoparks for more effective
management gives effective results. Modern ICT tools and information technologies (soft computing, cloud
computhg, big data, The Internet of Things (loT), cypdrysical systems, 4.0 travel revolutionlil@ary,

etc.) to improve information provision on the platform of information support system formation in technoparks
application perspectives were taken as theid[4]. According to the analysis and research, there are a number
of problems in the management of technology parks. In order to effectively manage the current and future
development activities of technology parks, the main recommendations proposdw iEnterprise
Development Concept adopted by international organizations [5] and the trends of the 4.0 Industrial
Revolution [2] should be taken into account.

The model of intellectual management of modern technoparks can consist of the following comfijnent
additive technology and structures, adaptive technology and structures, increasing the role of the human factor,
taking into account the development prospects of innovative products, services, cstented, logistics,-e
commerce, marketing, tkéle management structure, application of intelligent systems, modern ICT, grid,
cloud, fog and other technologies, etc.
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Effective management indicators should also be taken into account for a comparative assessment of the
performance of technoparks [6].

Scientific-Theoretical And Methodological Bases Of MultiCr i t er i a Expert Assessme
Knnovation Technoparks

Despite the fact that the current period is characterized by an abundance of information, the field of expert
assessments of many quantitatived equalitative indicators is becoming a rapidly developing scientific
practical direction, the subject. Its main task is the systematic acquisition, structuring, coding, processing and
interpretation of knowledge and information related to a particuldd fim a human expert. Expert
assessments are the only and indispensable tool for solving problems that are not formalized in research
activities. The current stage of development of expert assessments is based on fuzzy logic, uncertain sets, etc
aimedat explaining expert systems, artificial intelligence, diffidolformalize processes. is associated with

the emergence and formalization of modern mathematical theories such as [7].

The high level of professionalism, competence and knowledge of thet expimg the expert assessment in
solving multicriteria issues can lead to significant subjective results. Accurate determination of weights in the
expert assessment in the solution of metiieria problems allows to obtain a more reliable result @ th
complex assessment. In order to obtain more accurate indicators, the reduction of differences in the results of
the assessment is carried out in different ways [8]. One of them is the Delphi method or the Delphi technique
in expert assessment.

Determinirg the quality indicators of innovation technology parks

When it is not possible to find the value$ quality indicators of technoparks by direct measurement or
calculation, expert methods are used in their assessment [9]. Weight ratios based oass&psnients are
also used to assess the level of quality indicators of technoparks.

Determining the quality indicators of technoparks and their routgria expert assessments can be done
through a special software package. These expert assessmemgspeaformed using appropriate assessment
parameters. In order to conduct expert assessments of the activity of technoparks, the organizations,
specialists, indicators, criteria, sabctors, indices, weight indices, impact factors, etc. of the most adivanc
level should be used. In order to determine, the experts were provided with a system of questions, lists,
information, indicators and criteria relevant to the following content and direction: 1) Expressing attitude to
the participation of various orgamitions and enterprises, specialists as experts in economics, ICT, innovation,
management. 2) Expressing attitude to the expertise and professionalism of the persons nominated as expert
for examination from the relevant organizations and enterprises. BjlaMassessment of the level of
conformity (weight coefficients) of experts from relevant organizations and enterprises. 4) Assessment of the
level of use of indicators and criteria in the assessment of various activities of innovative technology parks. 5
Assessment of the level of perspective development of innovation technoparks in possible directions according
to relevant indicators and criteria. 6) Evaluation of criteria and indicators for evaluating the various activities
of innovation technoparks|egive to each other (weight ratios).

As a concrete case, according to the results of expert assessments of the indicators, proposed criteria and the
weight coefficients, which had a significant impact on the final price in the selection and evaldation o
innovative projects in the organization of technoparks, were as follows: Criterdrevel of invention or
patentability- 1 ; Criterion 2- scientific novelty and scientific level of the project ided@; Criterion 3-
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opportunity to attract local antbreign investors to the project 1.5; Criterion 4- level of scientific
gualification and scientific potential of executoefis5; Criterion 5- level of justification of the amount of
funding- 1.7; Criterion 6- level of scientific and practical sigithnce of the expected results of the project
1.8; Criterion 7- degree of soci@conomic significance2.3; Criterion 8 project commercialization potential
and level of innovation 2.7.

Multi-criteria expert assessments of innovation technolodgspar

Based on this approach, initial indicators have been determined to establish an econometric model for the
analysis of innovation and scienteensive products or service production in the activity of technepark
[10]: Y is a dependent variable and characterizes Gross Product Release in technopark@RdRthe
volume of services (man).; X¥hdependent variables characterize the following indicators in technopark:
HER-X; - Heat and energy resources costs, man., apfgi¢he productservice release of the technopark,
MTR-X, - Material and technical resource costs, man.,-8gPCosts for the purchase of sefirished

and complementary products, man., &l- Fundamental funds and infrastructure elements, man.; SAF
Xs - Salary (basic, creative, supplementary) fund, man.,-¥NV¢ Investment incentives (all sources),
man., SREX; - Scientific research and education costs, man., g© Environmental protection and
ecological balance costs, man., SRP- Social protetion and public development costs, man., {Rf3 -
Innovative research and perspective research costs, manX BFEExpediency degree of "Resource
productionsales" business environment, assessment of the expert group on the (0, 10) seXlg,-INV
Innovative degree of cycle "Scienreducatiorresearch innovatieproduction”, assessment of the expert
group on the (0, 10) scale, HE&; - The ecological and health level of production and environment,
assessment of the expert group on the (0, 10) scale.

According to the results of expert assessments, the indices that have the greatest impact on the proposed
composite index for the comparative assessment of the performance of technoparks and their weight
coefficients on the scale (0, 10) were as folloW3Significance and scalability (SIS) index,
2)Infrastructure and information provision (INF) indek,5, 3)Favorable business environment (FBE)

index -2,7; 4)nvestmenffinancial reserves and matertachnical resources (IMR) index3,2
5)innovative wtential, activeness and environment (IPA) ing&®; 6)Human resources and professional

staff training (HRS) index 3,8, 7)Scientificresearch, experimental developments and innovative projects
(SEI) index- 4,7, 8)innovation products and services (IF8)exi 5,3 9)Effective management and
creative results (EMC) inde%,1; 10)Socicecological development (SED) index,2

Conclusion

The scientifictheoretical bases and features of railiieria expert assessments in the assessment of the
activity of technoparks were analyzed. Using the mriteria expert evaluation method, the weights of

the proposed criteria for innovative projects in technoparks, the proposed criteria for modeling scientific
and production activities, the weights of the prgmb composite indices for comparative evaluation of
technoparks are implemented in a matiteria and multidimensional environment.

The results of expert assessments of the indicators of innovative projects in the technoparks, the weight
ratios of the poposed criteria are shown. Indicators for modeling the scientific and production activities of
technoparks, selection of proposed criteria, indices that have a significant impact on the proposed
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composite index for comparative assessment of technoparkbeindveight ratios in the relevant price
scale are presented as the results of expert assessments.
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Abstract

Purpose

In recent decades, the problem of student involvement in the educational process has been actively
explored as the key to solving problems of low achievement, a high level of student boredom, and high
dropout rates. To increase student engagement in #ueirlg process, teachers can create lessons,
assignments, or projects that meet students' interests or stimulate their curiosity. For many years, in TTK
UAS, on the basis of the Moodle platform, dough materials have been developed that are used to control
students' knowledge. Based on them, in consequence, the idea of developing training tests came up.

Design/ M ethodology/ Approach

This paper charts the process of developing various types of test items and approaches to testing students,
as well as increasing the efficiency of this process by ensuring the variability of tasks. This article
discusses the degree to which student engage is associated with the use of educational tests.
Measurement of involvement was carried out by assessing the amount of time that students freely spent
on training tests and the number of attempts made.

Findings

Research has demonstrated that engaging students in the learning process increases their attention and
focus, motivates them to practice higiewvel critical thinking skills, and promotes meaningful learning
experiences. The use of educational tests ekjtlae opportunities for student involvement, which then

helps everyone more successfully achieve the objectives of the course.

Originality /Value

The paper suggests that considerable attention should be paid to testing, namely, training tests, in whic
the learning process is based on the fact that a certain-gstegtisequence of practical actions is
proposed. Using educational materials, students determine how to complete all the actions so that the
problem is solved.

Keywords:Higher Education, Mthematical Education, Online S#sessment, Test Design
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INTRODUCTION

In education, the term student engagement has grown in popularity in recent decades. Student
engagement can be defined as a combination of physical and mental energy spent onc acade
experience. In this sense, a student with a high degree of involvement is one who devotes a significant
amount of energy to study, is actively involved in student organizations, and often interacts with teachers
and other students (Astin, 1984).

The concept of student engagement typically arises when educators discuss or prioritize educational
strategies and teaching techniques that address the developmental, intellectual, emotional, behavioral,
physical, and social factors that either enhance orramide learning for students. Fostering student
engagement is of highest relevance for higher education instructors, as it leads to improved learning
outcomes for students (Bond and Bedenlier, 2019), is linked to improved persistence, retention and
achievenent (Finn, 2006; Kuh et al., 2008). With the additional focus of higher education institutions on
developing studentsodé skills (Claro and Ananiadou,
educational technology to enhance these skills, dsasestudent engagement, has received increased
attention in research and practice (e.g., Redecker, 2017).

Student engagement has three generally accepted dimensions: cognitive, affective and behavioral
(Fredricks et al., 2004), within each dimensiae aeveral indicators (or facets) of engagement and

di sengagement (Bond et al ., 2020) . Many students
associated with educational tests. Frequent tests have been associated with positive learning outcomes
including increased student achievement, attendance, and confidence (Ruscio, 2001; Wilder, Flood, and
Stomsnes, 2001), (Smith et al., 2000; Sporer, 2001). Practice tests help students evaluate their learning
and focus study effort accordingly (Maki, 1998)line selftests and online assessment tests are an

integral part of the learning process. Those provide opportunities for improving feedback and can be
highly motivating for the students (Rasila et al., 2010).

This article discusses the degree to whiclient engagement is associated with the use of training tests.

I n this case Astudent engagement 0(or involvement
training, which allows us to judge the results of training and its quality, the numbagemipts made for

this reason. Some steps in this direction have already been taken (Labanova et al., 2020).

BACKGROUND

TTK University of Applied Sciences (TTK UAS) is a state professional higher education institution,
offering competitive professiondligher education in the fields of engineering, production, technology,
architecture and construction. TTK UAS is active in developing of digital technologies. Since 2006 TTK
UAS learning and teaching of all subjects are supported by a Moodle course fl@tanditypes of
theoretical materials, tests, videos and other online activities (Uukkivi and Labanova, 2017), (Uukkivi
and Labanova, 2018). At the university level, regular courses for teachers are provided to introduce
methods for creating online tesBuring these years in TTK UAS at the Center for Sciences, dough
materials were developed that were used to control students' knowledge.
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Redesigned Course Structure

There is a current trend among institutions of higher education to attempt to do more with less without
sacrificing the quality of education. As a result, in 2017 the Centre for Sciences had reform in the
volumes and contents of mathematical subjects bnelt subj ect s AMat hemati cs
AMat hematics 1110 were redesigned into fAApplied
academics of the Centre for Science, TTK UAS were forced to review and update the materials of

courses in matheant i ¢ s . I n the redesigned AApplied Mat hemat

week. There were at least two hours per week of optional help sessions (consultations). Table 1 provides
the topics in this subject.

Tablel:Redesi gned @obMasdemApplcisel 06 Topics

Week Topics

1 Matrices

2 Determinants

3 Inverse matrices

4-6 Systems of linear equations

7-8 Vectors

9-10 Functions and its Derivatives
11-12 Applications of function Derivatives
1314 Integrals (Indefinite/Definite)

1516 Applications of Integrals

Structure of Training Tests

During the reorganization, the idea of developing training tests, which are characterized by a large
number of questions related to specific topics in order to build knowledge and skills, came up and in the
online educational process of teaching mathematiaecent years, mainly training tests and formative
tests have been used. In present course the training test has been created for each theory lesson, not
including topics with applications that are studied using online tools such as GeoGebra, De$mos a
Wolfram Alpha, i.e. 7 training tests have been created. Each test consistd ®fjll@stions, depending

on the topic and the order of questions followed from lightest to complex principle. These tests focus on
issues with learning difficulties and cormmmistakes, so the point system is not used. Individualization

of training is provided due to the fact that students receive individual options for assignments,-8ue to 6
realizations of each question.

Tests are set up so that the number of attempgsit@ it is not limited, moreover, the duration of the

tests is also not limited. The behavior of the questions is interactive with multiple tries, which, in the
presence of feedback on the mistakes made, gives students the opportunity to analyzekibe meste,
evaluate the depth of knowledge gained, identify learning gaps, repeat and study the study material more
carefully, and then pass a new exam. On the other hand, an unlimited number of attempts allows students
with different levels of study of mematerial to pass testing at an individual pace. Tests can be conducted

by students in a suitable place and time in the Moodle environment. All questions from the tests are kept
in the question bank by category and can be reused in formative assesstagiftrieeded. Closended

and operended question types are divided into 6% and 94% of the question bank.
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The following types of closed nd e d guestions wer e used: AMul tig
AMat chingo, ADrug and Drliogpabtheasenqdestions, rdiagndstic gdals webe. I n
followed, that is, incorrect answers were formulated based on "close to the truth”, considering expected

and typical errors (see Fig.1).

Question 7 Choose the right properties of determinants.
Tries remaining: 1
Select one or more:

Switching two rows (columns) no change the sign.

B
L

Any determinant with two rows (columns) equal has value 0.

-
|
@
o
o o
[ =
a
il
]
o
=

f
O 0O 0O 0Ol

Scalars can be factored out from columns only.

Scalars can be factored out from rows only.

Scalar multiplication of a row by a constant ¢ multiplies the determinant by c.

A determinant with row (column) of zeros has value 0.

Switching two rows (columns) changes the sign.

Multiples of rows (columns) can be added together without changing the determinant's value.

Scalars can be factored out from rows (columns).

Figure :AMul t i pl e Choiceo type of questi

Al t hough dtWoraindedMMul ti ple Choiced have a similar
a list), it is preferable to use the first type of question to avoid a long list of possible answers and present
them more compactly (see Fig. 2).

Question 1 Choose the square matrix/matrices from given below:

Tries remaining: 1

, 0 1 1 -1 0
Marked out of 1 20 a1 2 a 6 0 y
2.00 1 0 )\ 0 '

11 —4 2 z 1

Figure 2:A Wo r d §/gelofequestion

AiMat chingo and fADrag and Dropo were used to asses
understand and remember theoretical information i
get quick feedback on student's understanding of ttiearenaterial to measure their ability to recognize

a correct statement or definition of a term or formulation of a principle.
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1. 2 4
Given the matrix A = 2 3 0 |
4 1 2

Match the following minors with the right answer:

My, Choose... v
Moy Choose... v
M» Choose... v

Figure3:i Mat chi ngo type of question

In training tests, the main role is given to ofemled questions in order to ave@hdom answers for
students. For this purpose, questions such as "Short answer", "Numerical", "Calculated",

"Embedded answers", "Gapfill"™ and ASTACKO were us
final result, or part of the solution, or cptate the solution step by step.

The first three question types "Short answer", "Numerical" and "Calculated" provide exactly one answer
(see Fig. 4). From the student's point of view, these questions are similar to each other.

The difference isinthe ec hni c al part . In the AShort answero t
correspond to one of the acceptable correct answe
correct answer is allowed. The latter allows you to evaluate the érticeringe of answers as one

correct answer . ACal cul atedd questions offer a wa
randomization), which are replaced with random values during the test, and allow several
implementations of the question.

Question 2
v 1 2 .

Tries remaining: 1 - The vector has magnitude of 5m and makes an angle of 80 degrees with z—
a‘( | .

Marked out of axis.

1.20

V¥ Flag question : :
EALERE o * This vector z component is (round to the nearest hundredth)

* Edit question

Answer:

Figure4:A Cal cul atedo type of question

The last the threeopennded questionsé types " Embedagrevidle answer
one or more answers in one question. It may besteye problem with several input boxes (see Fig. 5) or
multi-step problem, asking students a certain logical sequence of mental actions that must be performed

to solve the task. About a half of ci®ns bank consists of such mdtep tasks.
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Question 1 What are the dimensionsof A - B, if Aisa3 x 3 matrixand Bisa 3 x 5 matrix.

Tries remaining: 1
ik A-B: x

Marked out of

2.00

Figure5:An Gapfi |l |l 0 type

of

guestion

The learning process is based on the fact that a specific-steyitisequence (algorithm) of practical
actions is proposed in the test question. Guided by the ¢tistmal instructions, students determine how

to complete all the actions so that the problem is solved. By completing a series of such test tasks on each
topic of the course, students master specific teaching material on this topic (from the simplest to
complex). A large number of realizations of each question in such tasks allows test developers to involve

al | student s i t he of

answer so

n
qguestion

process

numerical format.

act.i

ve independe

a l-questims to lze prgseried wgethdr asra sirgle task.dTheseu b
subquestions can be in a short answer (see Fig. 6), multiple choice (see Fig. 7),

multi response or

Question 1
Tries remaining: 1 2 3 . 3 —2

Find the adjugate of Aif A = A
Marked out of = 0
16.00 )

Solution:

To find the adjugate of A have to be found the cofactor matrix of A.

Cu=(-1)"My = (12 _JI=(]) Ce=1)"Mu=1*_J=__]

Con = (-1)"""My = (-1)*|[_JI=(_] Ce=(-1**Mp=(-1*_JI=(_]

Therefore,

T
o (LN
adj(4) = (Cij) = =
L)) 1
Figure6:A Embedded answer o0 type oduestippsesti on with
Question 1 Knowing that X is a 3 X 3 square matrix with entries
Not yet answered 0. e=sios?
. { =i

Marked out of v 2i, <= i< ]
10.00 .

write down the matrix by elements

and choose its right name

Xisa v Matrix
Figure 7. AEmbedded answer o type of -questerst i on wi th
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The multistep question, in general, is compiled as a problem with a solution algorithm consisting of
logically connected sequential steps. The question presented in Fig. 8 sets the sequence of actions for the

learner when deciding on the degree of mastgri

t he

topic

AThe I nverse

2 3
Find the inverse of A if A = g
1 1

Solution:

Let's start with the determinant of A:

2 3

|
Next, the cofactor matrix of A can be found
en=] cu=]

Then, the adjoint matrix of A is:

T
adj(A):((.‘,U)T:([ | ]) i ([ ] ])
Using the formula, one has the inverse matrix as

g g C]C])

4 JJ

Figure 8: Example of multistep question

For a deep understanding of the question posed, the student learnsstepudtgorithm of actions with

the analysis of the phenomena studied. So, the student will égcabhswer the questions posed in a

Matri

multi-step question and solve the problem by studying the relevant sections of the discipline, but also
recalling the previously studied concepts of this discipline. For example, determinant, minor, cofactor,
transposematrix and to check result student must remember a matrix multiplication. Thus, while
working on the question, the student repeats the training material or studies it anew, learns how to solve a

whole block of problems on this topic.

Unfortunately, opeended assignments often generate several correct, but logically disproportionate

answers, which is undesirable from the point of view of an unambiguous assessment and technological
control. To prevent unwanted interpretations, certain agreements withtstualeout the rules for
entering answers were used, otherwise the system would not have considered the answer correct.
Sometimes restrictions are added to questions, such as "calculate to the nearest hundredth” or "abs (x)",
"sqgrt (x)", as well as tooltiparitten using HTML code (see Fig. 9).
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Question 2

Tries remaining: 1

2y -

, using inverse matrix.
19y — —15 " "9

Solve the system of equations { 3z

Marked out.of Solution.

00

a) Write the following system of equations as a matrix equation AX = B with a coefficient matrix

“(F)

and column matrices

()

b) detA

¥ Flag question

An A
Az Az

¢) Find the inverse of A. Input all numbers as fractions (like a/b) or integers and not as decimals.

e (——)

d) Now solve the system of equations, inputting all numbers as fractions or integers and not as decimals.

. ol

Figure 9: Restriction the input of the correct answer

An i mportant part i n pr-eonttoli abildéy] whitheistd seceivesfeedbdtle st ud
Feedback is given after each question to help stadmtome aware of any gaps that exist between their

desired goal and their current knowledge, understanding, or skill and guides them through actions
necessary to obtain the goal (Cowie & Bell, 1996)

Note that STACK separates two kinds of feedback. fiilsé kind of feedback is associated with the
syntax of the studentés answer and gives the stud
2006) . The second one is the feedback on correct
subgct this feedback always includes working solution. Feedback on an incorrect response just gives a

hint as to why the answer is wrong and may remind students of the technique and reasons. If the question

is not correctly resolved, the student can deterrain@hat step a mistake was made, which part of the
educational material was not learned (see Fig. 10).
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2 4 1 3 2 1 e 2 1
The following matrices are givent A = | 1 1 3 |;B= 2 4 1|andC = 2 4 1 |. Calculate: A- B+ 5C.
1 3. ¥ 1 4 4 1 4 4

Answer: A - B+ 5C =

18 6 0
Your last answer was interpreted as follows: 12 34 19
9 10 22

18 6 0
The entries underlined in red below are those that are incorrect. 12 34 19
9 10 22
3 16 2 15 10 5 18 6 3
A-B+5C 2 14 14 | + 10 20 5 12 34 19
N 10 2 5 20 20 9 10 22
[—18: 6 3
s|-12 34 —19
9 10 22 |

Figure 10: Two kinds of Feedback

METHODOLOGY

The study conducted on 113 figste ar st udents in the subject AApplie

subject is compulsory and conducted in the 2019/20 academic year. Teaching methodology implemented
by the authors was the same to all groups.

During thecourse, each student completed seven online training tests. The Moodle learning management
system is equipped with a convenient test report generation system. The settings bar allows to see all the
necessary information (time taken to pass the test, amdwesach question, number of attempts, etc.)
about any attempt made by each student. According to the test results, the teacher can find out how
students have mastered the relevant section of the discipline, analyze the quality of the test tasks and the
percentage of students who have coped with each of them. Measurement of involvement was carried out
by assessing the amount of time that students freely spent on training tests and the number of attempts
made.

At the end of each semester, at TTK UAS ikealsto complete a student feedback questionnaire on the
subjects passed. The feedback questionnaire is available vibaset learning information system and
includes series of questions which are divided into sections. All of the questions are Sp@iritsdale
guestions. Longorm question leave room for students to elaborate on their thoughts. No personal
information is required when answering to the questionnaire. Responding to the questionnaire, measuring
cognitive, affective and behavioral engagem is voluntary. The section which was oriented to
measuring student behavioral engagement contained the following questions:

A The volume of the subject corresponded to the time | spent.
A | actively participated in the learning process (including meetaagllines).
St. Petersburg /Russia2020 213
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To each question of this survey students were asked to do a comment. Students comments were used to
create a word c¢cloud that outlined the frequency o
value, called stogvords (e.g. the, at@f, he, she) were removed prior to the analysis.

RESULTS

The results of the analysis of tests that have passed approbation are presented in the table (Table 2). The
guestion analysis was conducted for each test by computing number of attempts cdundities.

Criteria Test 1Test 2Test 3Test 4Test 5Test 6Test7

Number of questions 16 16 14 12 15 19 16
Number of questions6é rea 96 128 110 80 86 114 84
Number of students 113 102 99 98 97 86 67
Number ofattempts 233 191 181 155 156 149 115
Number of attempts per student, min 1 1 1 1 1 1 1

Number of attempts per student, max 11 17 10 7 5 7 12
Duration of one attempt, min, (min) 30 16 17 40 28 24 12
Duration of oneattempt, maxt( min) 66 93 95 57 90 267 152
Average duration of one attempt, ifiin) ~46 ~47~43~53~75~60 ~

21

Total duration of all student attempts, mity rin) 37 29 28 40 60 58 12
Total duration of all studertttempts, max t{ min) 414 474 366 243 164 319 236

Table 2: Test Results Analysis

The total number of questions was 108 (rang€: 12 questions per test) and total number of questions
with variations was 698 (range: i8Q28 questions per test), while the number of examinees was 113
(range: 671 113 exami nees p e attenmpte were) taken Anto laccaurtt in ¢da@npiling the
table, each student was allowed to use more, then one attempt. Some students reatterijjt tiests.5
The average duration of the attempts ranged between 21 and 75 minutes.

Some students spent 2834 minutes on tests, improving their knowledge and skills.

Among 113 students registered for the course 97 responded to survey questions. Most students (72%)
believe that the volume of the subject corresponds to the time they spent. About 79% of studemts had
difficulties with training test, and they actively participated in the learning process (including meeting
deadlines). The resulting word cloud is shown in Figure 11.
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LevelElectronic

Everythir
Selection G d Knowledge

il ralnlﬁg‘““ {ests

Learnlng Cl
- Well=Designed ="
o eryApp||§d_Appned

Figure11:Wor d c¢cl oud from studentsO6 comment

CONCLUSION

Using training tests waan effort to improve student engagement in learning and grades. The main idea

in the preparation of educational tests for the course "Applied Mathematicshysségp tasks, where
each subsequent step should be associated with continuous tasks whgbalko use test problems for

teaching and seHtudy of students. Activation of training on the basis of the described system of
assignmentsests requires that each student pass an assignment on the topic of the course to each next

lesson.

Students ca perform a series of such training tests for each next lesson, considering such a stage of work
as preparing for meaningful actions in the next lesson. Moreover, such tests are multifunctional, as they

contribute to seltontrol and, if necessary, can bged for formative assessment of knowledge obtained
from educational material.

The results show that students are interested in training tests, using the possibility of their repeated use.

They are ready to spend considerable time completing tasks ardving their knowledge and

computational skills. This means that students are involved in learning process. The analysis revealed that
students considered training tests a good idea but also felt the need for more examples and some said that
the interveribn of a teacher would be helpful. In general students rate the training tests favorably and

believe they are helpful in preparing fordlass examinations.
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Abstract

Purpose

Foragequality represents how well animals consume a forage andeffasiently the nutrients in the
forage are converted into animal products. Alfalféedicago sativalL.) is an important forage crop
cultivated all parts of the world due to exceptionabfe quality, higher yield under wide environments,
and higheradaptability to differentlimatic conditions. This study was aimed to investigate the forage
quality in eight alfalfa cultivars for 12 traits.

Findings

Experiment was conductedf a r meeld @n8thf Aipril 20 using rendomized complete block design
with four replication. Mean values for various quality traits like dry matter contents (90.5%), crude ash
(9.8%), organic matter contents (89.9%), crude protein (18.8%), crude fiber (26.7f4g, aity(0.81%),

acid detergent fiber (ADF) (42%), neutral detergent fiber (NDF) (50.5%) and dry matter consumption
(2.36%) were observed during this study. Maximum and minimum organic matter contents were resulted
by Gea and Novasadska cultivars respetfivCorrelation analysis revealed the existence of highly
significant and positive correlation (r=0.91) of ADF with relative feed value. Principal component
analysis was performed and first five PCs accounted a total of 95.1% variations. Relativeuegcrudé

oil, crude ash, and dry matter were key contributing traits in first four PCs respectively. Prosementi
cultivar performed better for various quality traits compared to rest of cultivars.

Originality/value
We are confident that findings of thigidy will be handful in the understanding of quality characteristics

of alfalfa cultivars and will be helpful to develsmble alfalfa cultivars.

Keywords:Acid detergent fiber, Crude protein, Cultivars adaptation, Turkey
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Ba zY®ncate k i t | Kaalitel ¥izdllikleri Ba k & m @ Yaglyasyonu

¥z
Ama -
Yem kalitesi, hayvanl arén bir yemi ne Kkadsalr iy
créenl ere ne kadar ver i ml: bir Medicagb dativalL g, ®yery, Kt ¢ r ¢ |

kalitesi,y ¢ k s e ki veerfiam kI & i lgP is i eyk;dkiksjieikl aa éadilpeti asaygsoae
d¢nyanén t¢e¢m beebilgel enemidie Pt i we mgfba rykklnés a din, e ki Bun
bazée pkaalaimeda r e | ekrair kbéal kaekatgeardeal ameaske raed € r

Bulgular

Ar aktSirvmeas ekol oj i k k ok @8 Nisanr2@Irnaditindet estadic ft &t ok$s an @ :
desenine g°re d°rt te&klrak mé&d o, arakikbiygrwmaddan, ke gr
90. 5) , ham k¢l (% 9. 8), organi k malffde R6ev)ji hat
(%08),asit deterjan laidfeit e(rADaF) 1(i% i4 2)NDFn° t(r% 50. 5)

2.36)gi b bazamektarleilteer ipabrak é mée@rd@aaniklarm&d adat Er €t Mkt
yéksek dejer Gea -exidi ndNeorn asladesikmd é heike K.dABDF edi d gk
ve yem dejeri araseéendé&=99nldiuj]wereskatipkiatietk bi t e k €n

analizinintoplamvaryasyomn % 956 i n i o | sgxtt aurr magriuédre j ey 4,J, hlaaomk ¢ | V €
kurumadde z el | i,klid&inai°iwitl ek®nemliervarpdeyona neden ol
Pr osememinid j-eerki-deki t | er e kbeaykaésn emmaikemrtipgrforamang satepl | i k1 e

ol duju go°r ¢l mektedir

¥zgeéenl ¢k

Ar akt ér ma s on ulwiguladé@fnaeykd sec & d idébeanit d leirtien Baké mé kd &mni
olukan varyasyonun, yonca ésl ahé -alékmal aréna Ve
creticiye ékék tutacajée de¢kegnegl mektedir.

Anahtar Kelimeler: Asit deterjan |addptasyddam¢e¢pkotyei n, ¢Cexkit

GKRKk

Yembitkileri; ot - u | besl enen hayvanl arén yakamlaréné deva
verebil mel eri i -in i htiya- duyduklmeerréa naa dadne laerréin dya
yol dan yetiken veya k¢ltyee ankena@2m186j 6ki | eredidrer
kapsaménda yakam kalitesinin y¢kseltilebil mesind:
geliktirilecek Dbitkisel ve hayvansal cretim ve bu
bitkilerinin¢g | ke tar émé i -in ol duk-a °neml:. ol duju anl akeé
crén veriminin ve kalitesinin b¢gyé¢gk oranda artte
hayvan besl enmesinde kull eabhalyielmdeekdeadi ru.cuKnse
boyunca sajl éekl é& yakayabil mesi, ni teli kIl yeml er |
créenl eri t¢cket meleriyl e sajl an aviedichgo sativlLAvachsed J | u v e
verilee g°re tarémé yapeélan en eski yem bitkisidir (A
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il kemi zde hayvancél ek alanénda il erl eyebil menin e
mal i yeti d¢kegk ve kaliteld kaba yeeknh ii hétsilyaahc é-naél né Kk
yapél masé, dojru y°ntemlerle kullanélan -ayeér ve
arz etmektedir. Yonca gi bi yéksek oranda ham pr ol
veri mi ni éolndakkt -agd @aar ttA.R'Ontab(Medidagosativd . ) , y¢ksek orand
i -erijine sahip ol masé, vitamin ve miner al bakeéme
sayesinde toprajé azot bakéeméenteni rdengi hlaekt eér @b i
b°l geye deji kediOl nkeekzl ebib-erlaecbbeirl m&si , farklée -evre
performansé ve ¢l kemizde ve dg¢nyselblbyleyem bitkilerinin a y et i
kr al i - eifinmektedira¢x katk: bA- ékbak )ve ark. 2017; 156

Yem kalitesi:; hayvanl ar én yemi yedi kten sonra ¢r €
bitkilerinin kalitesini araktérmayé ama-1layan - al
sajl ayabil mek m¢ mK ¢ n ol makt ader (Avcéojlu vV e ar
karbonhidrat, vitamin ve mi ner al i-eriji, yemin
bitkilerinde kaliteyi bel i kit arde&k . a maAcsé vl ad eltierr-j cakn
deterjan | if (NDF) analizleri yemin sindiril me ve
NDF; bitkinin h¢gcre duvar éndaki sel ¢l oz, l'ignin v
or aintkibnin gelikmiklijJinin bir g°stergesi ol up, b
madde t ket i mi i se NDF oranéna bajlé olarak tesp
protein oraneéeé; bitkidelkiritkmppamhkt adéve Hapvaml ¢
zamanda ve uygun «Kekilde yapéldéjénda bu protein¢

ark. 2019;167).
'l kemi z, bir-ok b°lgesinde yabanél f orbrd lag@ aé rbdud ru n

°neml i bir gen mer kezi SEpnlukmumidzadleer yen Kar agil er i
artéerélmasé ve kaliteli kaba yem i htiyacénén gide
gelmektedir | r¢n kali seviiyiedentwythkaédk ve b°l geye uyumlu
kalite ©°zellikleri czerinde yojBunl axlgé mmdarkcad bi r - ol

- ekiim,j nbamaér &md ti rt eel ekrair kbéal kackat Féardaitadam s € n €

MATERYAL METOD

Araxkxteérma, 2017, 2018 ve 2019 -yédltl-ar,g@deds aSligviasb |ioll
deneme desenine g°re 4 tekrarlamalé ol arak yg¢r gt
-eKi di (Sunter Pl #nesemé&eti, NBebsgadska, Bil ensoy,
20 c¢cm, par sel séra sayéseée 8, par seiolsadkcrask wzewkn Il wjeu
i K1 e mi ger-eklexktirilmiktir. Masat®aSbmrkensgeértaegs
olup,0.20x6x4=48t 1 i k al an hasat edi |l mi ktir.

Araktérmada eki m, bakém vb. i Kl eml erin tamameé e k
d° nemi boyunca saf-15&d/daibxk e Biilkrgi/ kfa dd, dPOMemi nde, €
-apalama suretiyle 2 kez yabancé otlarla m¢gcadel e
i kKl emleri yerine getirilmi k olup, belirtilen veri
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boyura bi-im zamanéna kadar 5 kez sul ama yapél me
ger-eklexktirilmixktir. Sulama ve dijer bakém ikl en
ol arak yerine getirilmiktinr %llBeripakselnde]jbi dP° meim

parselden rastgel®€dodkeésabi 60@]j grPéehakgélDene kadar
gel ene kadar kurutulan °rnekl er °T ¢t ¢l erek anal i
¥ ¢engl materyall erin ham protein, ADF ve NDF oranl
vili. 5 ci hazesomdB k&l i brasyon progr ameé kull anél ar ak
XLSTAT ve JMP 14. 1.0 istatistarkalpiakett pbiogtruwatmel rkwk

TARTI k MA

Farkle yonca genotiplerinde incelenen; kuru madde
( %) , ham yaj (%), ham i f (%), n°tral deterjan |
maddesindii | ebi | i rl i7Ji (%) ve nispi yem dejeri (%) 6ne
Tablol:Yonca -exkitlerinde i epatdbeprehekal i te par
¥zelli Minimum Maximum Ortalama Std. Sapma
KM 89.80 91.18 90.53 0.457
HK 8.98 1040 9.84 0.485
OoM 8831 90.54 89.95 0.793
HP 1833 19.25 18.88 0.353
HY 0.71 0.91 0.81 0.063
HL 24.78 2835 26.75 1.205
NDF 4952 5275 50.52 1.050
ADF 40.54 4278 4204 0.799
KM-T ¢ k, ¢ 2.28 248 2.36 0.063
KM-Sin, % 5017 54.12 52.62 1.362
NYD 91.46 97.24 94.34 2074
NYD-s é n é 2.00 3.00 2.25 0.463
*KM: Kuru madde( %) ; HK: (% &vh Otganik Madde (%)H P : Ham Protein (%) ; HY: Ham Yaj (%) ; H
Deterjan -°zeltisinde -°z¢gnmeyen |if (%KM-TAREFE: KAsiut MBdderSihghk et ? mel f
Kuru Madde Sindirilebilerr@)iji (%); NYD: Nispi Yem Dej

Tablo 1 incedneadad aiphdieehaddeor an é n8AL1IB8 BAr asénwa deji

ortalama %9®3 0l duj u saptanméxt er . Denek ve Deniz (20014
ortalamakuru maddeo r a n € r&olafa®A@¢; ng°r ve ayryko.nc(@a2 0kOud;ul 1o3t)unu i
kaliteld@ ol arak i ki sieynief kal idteé leir | wkoro haddba i a n & rnagh € @
%9287, k°t ¢ kaliteld y kurucmaddeorr ain-€ini@ oladaR th d Idd mBenzert i r

araktérmal ar darbudlgdd &a @& ipl&antd-dar eotd@geantipleriiley apt €] é mé z

-al éxmamd ave priganik maddeo r amésaé € a s €981040eve %83B1-905 4 araseéenda
dej i kti]i ve ort al %84 ved 8P &r |oel sdaup tus ré nicarbtééori 11 ¢ . ''n .
(2015;28)y apt é]J @ - al &€ k mad a myi&-getrainjéina kd retnarlea nbaaQ6,ltasmmn g € c € n
-i-ekl enme @Bnemi nkey vHS8 baj.84alarakb evir e b i ®Z Y E Il me
(2003;442) sekiz yonca varyetesinin organik madde sindiriime derecesinih gem ik-¢ér i k1l er i ni
sér as eywb4el 309331079 ar as éndbaeldejtintXidjeirréiji @ méz - al €Kk
edilenbulgular,f ar k1 € ar akt ér maac &ladkri € nb uyl agputl éajré i-l1 ael ebkermazle r |
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16e bakéand@diemhda; yechgm lifor anl ar & s38192% &071-09%k ve %1 8

%24782835 ar asénda, oddjail kamak deel] lep.88.e40.81své€ %268 ®larakl e %1 8
saptaéeamék Denek ve Deniz (2004;117) y dhanct @otein e ki t | e
oraneéermnevedllmaham grinecIBolardkh i | di r.mi €, egdi rve ,ar k. (
yonca kuru otunu iyi ve k°t ¢ kaliityil i kalliatrelki iyodn
ortalamaham proteiveh a m iy-agr i k1 er i 26 ve&=23r3a sod airlaek ; %%x® t ¢ kal it
ham proteirveh am iy-agr i kd read allvd%l4d Po1l @1 ar ak Bal éxtmaidrkl aenad ien
ol arak kull asdBjpkE@BEngand®dF52b627&n éanréas € Yha@alanthe | i Kt i
%5052 0l duj u saptanméexter (Tablaiitl)e r y, anpdt|&p] raé dafr 1aN;DF :
oranénén -i-ekl enddRllbtaxkn a-nig-€elelnaramehpiebB8oinve meymed e %4 9
bajl ama d°nXR6éliSddear®@ws@nda dejikKim g°sterdijini ge°
-ekKitlerinin ort.@8 alupdu ckab¥A0E-A27 186 aYdbBd énda dej i Kim

(Tablo 1).G¢ng?or vV e argoncda2O0RBrald)tunu iy vV e kot ¢
dejerlendir,dyji kabhl eemadgoncal ar 52kq9th¢e ok & lail taenlai AP
i -i nama t ADF o r.c& rolarakébeli®dB Rt i r . Benzer ar akulg@dar, mal ar d
araktér mameéz%®mt skomdilatl éadia md z2d a, yonca -exkitleri a
%2282 . 48 arasénda dejikirkemnlrskurne madde ndiandiefii Ké |
Tabl o 1 incelendijinde ortal ama Kuru madde t ¢ ke
sindirilebilirlifji %52 . 62 ol aral®7 . sapt anmmsetnadra. d
gsterirken, orta&l agRaz | @i 84 i rol §d Tabl o 1) . A- ékb
-ekitleriyle yapte] é - allébkdmadd aa rnaissépnid ay edne jdiekjteirjiinnii
Tablo2:Far kIl @ yoncancgeelneontenpl®ezreilnldieklierre ait kor el
KM- NYD-

¥zellik KM HK oM HP HY HL NDF  ADF  KM-T¢k, 9 Sin,%  NYD sén

KM 1

HK -0.312 1

oM -0.342  0.114 1

HP -0.350 -0.500 0.275 1

HY 0.605** 0.306* 0.017  -0.291 1

HL 0237 -0.366 -0.438 -0.409  -0.486 1

NDF 0130 -0.185 -0.366 -0.104  -0.360  0.591 1

ADF 0202 -0.388 0399 0231 0349 -0.133 0.024 1

KM-T¢k, ' 038 -0.267 0670 0111 0255  -0.077 -0.459  0.492 1

KM-Sin, % 0083 -0.270 0300 0.702** 0229 -0.653 -0.375 0.063 0.289 1

NYD 0.100 -0.384 0.562** 0290 0305 -0.281 -0.036 0.910* 0.493 0.266 1

NYD-s éné&f -0.380 -0.132 -0.528 0.201  -0.737*  0.327 0.145  -0.697 -0.592 -0.146  -0.728=* 1
* KM: Kuru madde ( %) ; HK: Ham Kg¢l ( %) ; OM: Organi k Madde ( %3l; HP: Har
Deterjan -°zeltisinde -°z¢inmeyen | if (%);-TARF: KAsiut MBddewSingk et ? mel {
Kuru Madde Sindirilebilirli*j,i**¢t%)e;r ad¥Dd:! aNiOs @i5 YemODdjle rdi¢ zEe¥)i .nde ©°nei
Tablo 26de incelenen kalite ©°zell iHKutuenadddKB)yilas & nd ak

ham (] 0. 605**) ar akdkginldea @M OBaG )& @alsénda ol umlu ve
bir korel as ylablo2 a Atya e m@&k togOlypinli ek kmardud emé@KMdre;, kt) ¢ k et i

(0.670**) Ve NINSDY i( O .ye6n2 *de] earn as WP de, kurln snadde pr ot e
sindiri@M-Bml(iO7I027 i*) araseéndgADWe | asinti s deNgDejmand el] ie
(0.910**) arasénda istatistiksel ol arak ©°neml.i V €
Tabldoe 2g6° r ¢ | dkyrp paddg(BKM)rid e n°tr alNDE)éQ .eXx 3 &a)n dridsénda
korelasyon ve organik madg@eM)i | e h@M(Yajol17) arasénda pozitif kor

St. Petersburg /Russia2020 221
www.icontrends.org



IV. ICONTRENDS | ISBN: 978625400-393-6
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*KM: Kuru madde( %) ; K: (Y &vh Otganik Madde (%)HP: Ham Protein (%; HY: Ham Yaj (%); HL: Ham Lif
Deterj an -°ze|tisinde -%z¢nmeyen i f (KM-TARF: KAsiut MBdderSinghk et ? méel {
Kuru Madde Sindirilebilirliji (%); NYD: Nispi Yem Dejeri (%) .
kekiYonta genotiplerinde incelenen °zell ik
Yonca -exkitleri arasénda kalite kriterleri b akeé mé
ver i |l miYiotnicra -exkitl erinde, incelenen &bhéktar aklbki
ger ¢l mektedir (kekil 1) . Kalite parametreleri b
kaynaklanabd i jgii bi , topr ak, bitki besl eme vV e ekol oj i
gesterebil mektedir. tifindeeriemi zbiyommc as oyne taisketnidrai
bitkinin ihtiya- duyduju bakém iklemlerini genell
yem el de edil mesi ni hem de yonca tesisinin ekonom
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Tablo 3: Yonca genotipleriniddnaBi | eAnend i zi *sonu-1| ar é
¥zell ikl F1 F2 F3 F4 F5
KM 0.127 -0.444 -0.113 0.529 0.088
HK -0.077 -0.129 0.585 -0.333  -0.062
OM 0.332 0.204 0.073 -0.419 0.345
HP 0.146 0.551 -0.180 0.166 -0.156
HY 0.280 -0.357 0.289 0.217 -0.305
HL -0.274 -0.263 -0.431 -0.042 0.303
NDF -0.222 -0.098 -0.379 -0.243  -0.428
ADF 0.360 -0.109 -0.319 -0.193  -0.224
KM-T ¢k, % 0361 -0.071 -0.110 0.034 0.590
KM-Sin, % 0.259 0.356 0.086 0.426 -0.125
NYD 0.398 -0.007 -0.267 -0.208  -0.220

NYD-s é n & f -0.397 0.301 -0.042 0.189 0.119
¥zdejeri 4.284 2.403 2.177 1.489 1.061

Varyans (%) 35.698 20.022 18.144 12.408 8.838

K¢mel at i 35.698 55.720 73.864 86.272 95.110
*KM: Kuru madde( %) ; HK: (% ®vh Otganik Madde (Y%o)H P : Ham Protein (%) ; HY: Ham Yaj] (%) ; H
Deterjan -°zeltisinde -°z¢gnmeyen |if (%KM-TAREF: KAsiut MBdderSihghket? mel
Kuru Madde Sindirilebilerr@)iiji (%); NYD: Nispi Yem Dej
Ana Bil ekeomntrwedndaz iel de edilen PC eksenl eri ve bur
var yanstabo3@n lvaerrd | mi kK tAinra. BWUY @ «wdeam @onuanldiaz ii ncel enen
ilbgi i birbiri redens baadjeé msaénza eblidlee keedni lekseni , 8 ad
%95. 116ini temsil et mektedirid. X84 &r an@anda | e«jeink in
-¢é¢nce¢g ana bileken ekseni i se var Bialsmyfowmliziomde %7 3. 8 €
ncelenen °zelliklerin ana bilekenlerdeki aj érl ék

I

1

i

ol duj u bilinmektedir ( Akt : ¥ten ve Albayrak 201
incelendijinde orgaentniek j madde f { ONADRKMSTI stikuwepnisgpi madde
yem de&YBMND. 8 sayéséndan daha b¢gye¢k dejer al méxl ar
(o]

nem arz eden ©°zellikler ol ar alkurumadtdeakiVg, hdmootein | mu kKt u
(HP) , hamvelftaju(MxYdde sKM-8in)r-idredd !l amadi pil éken ekse
( HK) , ham | if (HL), n°tr al deterjan | ifi ( NDF) wve
kuru madde (KM), hame kg OM) HKe¢ , k owr g a maKiMdSamegigid n di r i |
°czellikler N 0.3 sayéséndan daha be¢yek dejer al n
yukareda belirtilen ©°zellikler temsil edi Inntekt edi
ger-eklexktirdijimiz 8 adet yonca genotipi i -in 180
dejerlerinin g¢venilir ve Cluster analizinin de u
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Biplot (PA andP@: 55.72 %)

4 HP
3 Kayseri KM:Sin, %
2 NYDaPy P¥ Y planet
~ =
2 é ° e'f}Gea
8 i gRKNMDN | = 272
S 1 Bildhsoy N er %D
[ HP Novasadska
3 Prosefnenti oy
4 KM

5 4 3 -2 -1 0 1 2 3 4 5
PQ (35.70 %)

*KM: Kuru madde( %) ; HK: (% ®&v Oigank Madde (%)HP: Ham Protein (%); HY: Ham Yaj (%) ; H

Deterjan -°zeltisinde -°z¢nmeyen |if (%KM-TARE: KAsiut MBdderSinghket ? mel t
Kuru Madde SindiDildbspirNemi Deppri (%) .
k e k iYlonc&genotiplerinde incelenen kalite parametreleria s é A d akkii-° zveel |-iekk i t
interaksiyond

tekitler ve kalite ©°zellikleri araseéndaki il i kKki
ol uktupludotangtraf i ji Kekil 26de wverilmiktir. %35 .
PC26nin (Ana Bileken 2) temsil et tifji grafi k, var
Kncelenen ©°zelliklerden n°trhamdeterjdbh) |l ayné NDF)
ol up, bu grupta yer alan ©°zellikler bakéméndan ¢S
-ekmékt ér (k ebkaikle | 3)e.h akmalkpirlot 26 yne ( HP) , k u-Bin) vemad d e
organik madde @M) 6 ni n yer aldejé grupta °n plana -eéekan
saptanmécxkteéer . Son ol ar ak, ni spi yTe¢nk ) d e Jaesriit (dNevtDe)r
( ADF) , ham vyaj (HY) , kur u madde (KM) bi°rzet Ekkt e
saptanmaméxt ér . Bakbaj ve ark. (2018;99), bujdayg
il i kkiyi tespit etmek i-in biplodl iarmntarii kli e rydiiprmé K
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Dendrogram
Sunter
Novasadska
Pro
Bile

2x332325%252

*KM: Kuru madde( %) ; HK: (% &vh Oigank Madde (%)HP: Ham Protein (%); HY: Ham Yaj (%) ; H
Deterjan -°zeltisinde -°z¢gnmeyen |if (%KM-TAREF: KAsiut MBdderSihghket? mel
Kuru Madde Si%)di rNiYIDe b iNliisrplii jYiem( Dej er i ( %) .

kekiYonc®enotiplerinde incelenen kalite parametr
Araktérmada kull anélan -exkitler ve incelenen °zel
elde edilendendrogramk elk i 36t e ver il mi ktir. Buakaypéialdiddak i 8 a
belirlemek ¢zere wuygulanan k¢gmel eme anal i zi sonuc
g ° mektedir( k e ki | 3) . ¢tekitler arasénda Sunter, Novas
yer al ér ken; Fel sy, Gea ve Planet -exitleri 1. g
genotipleri anal iz edilleern n%%z eelnl iyka keérn , b aSkognd€enrd avne b
incelenen kalite pamdmet malear if ab kk emagrechaon i pl er ol
Al bayrak (2018;226), farklé& yonca genoti pduzr i il e
Finike2 genotiplerinin birbirine en yakeéen, Gazi pe
-ekitler ol dujunu saptamexkl ardeéer asytoeamm n wnre naolke |
karakterizasyonunu araktérdajueundaad ekmadal ekreimel O
seviyesinde 2 gruba ayréeldéejene balriaslesmididkker di 1
belirlemek ¢zere wuygulanan k¢gmel eme anal i zi sonuc
ger ¢l megkt ¢gmecdlkeerkend °B2el IKi kl er arasénda kuru madde
(OM) , kuru maddegk)t,ckkbammpr 6K&i n (HP), J6imasit madde
deterjan |ifi (ADF) ve nispi yem déijaer il i f NYDL,) , I
deterjan lifi (NDF) veNYD-Sén é&f grupta yer al mékteér. Yapélan cl
ve nispi yem dejer.i (NYD) ©°zellikler bBYeSménréedan b
birbirindeal leinkIfear kdléduwjzu belirl enmiktir. Mor f ol c
domuz ayréeje, susam, |l ahana ve m¢grdegmegkte k¢ mel e
benzer kekilde farkle gruplarén 8224kt ujunu saptam
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SONUC¢

¢tal ékma sonucunda el de edilen bulgular neticesind
protein, ni spi yem dejeri ve dijer bazé kalite ©°z
olukan bu varykhsyapedangdamagmnhiapgl| anabil ece] i gi bi,
kokull ara bajlé ol arak da dPerjoiskeimme nd 9 s t-eerke bdiilné cne |
keyasla kalite ©°zellikleri bakéméndumunBad&h& yonhgm
-eKitlerinde bazée kalite °zellikleri bakéméndan o

r
ekol oji k kokullarda yetiktifilkme i hnylkheamdeEemdakt ardeé;
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Production of Powdered Soup of Protein Added by Using Vacuum Dried
Minced Meat and Determination of Sensory Properties of It

Asl & AKSOY
AsstProf. Hal i - Uni ve
asliaksoy@halic.edu.tr
Turkey

Abstract

Purpose

Soup is one of the most important dishes of Turkish culinary culture. Nowadays, powdered soups that are
easy to cook and consume are highly preferred. Dried meat and vegetable pieces are used in powdered
soup formulations on the market. Meats usednstant soup production are generally dried using
traditional thermal methods. However, with heat treatment, losses occur in valuable nutrients such as
vitamins and minerals in the foodstuHowever, with heat treatment, losses occur in valuable ntgrie

such as vitamins and minerals in the foodstuff. The aim of this study is to dry the minced meat without
applying heat under vacuum, develop a protein added and nutritious powdered soup formulation by using
dried minced meat and to examine its senpooperties.

Design/methodology/approach

In the vacuum drying method, oxidation reactions can be prevented since anaerobic conditions is provided
in the drying cabinet. In addition, since the drying temperature is kept low, denaturation caused by the
temperature can be prevented and the colomarand nutrients of the product can be better preserved. In
this study, minced meat was dried by vacuum drying technique ‘@ 2560 mm Hg pressure and used

in the developed powder soup formulation. Protein and energy value of samples were carulated
sensory analysis was performed.

Findings
It was determined that the protein and energy value of the developed soup was 12,56 g/l and 80,27
kcal /250 ml respectively andpriott ed aan alded edle®f iarcecd r as

Food Co&d x A Regul ation on Nutrition and Health Decl ar
has been determined that the color, consistency, taste and smell characteristics of the soup are not
statistically different from the control sample, anddlegeloped soup is more liked than the control.

Originality/value

In this study, unlike traditional applications, soup formulation was developed by using minced meat dried
without heat treatment and consumers were appreciated. Therefore, it is recomtondndestigate the
possibilities of using meats dried with other sihermal drying methods in the production of instant soup.

Keywords:Vacuum drying, powder soup, sensory evaluation
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Vakumda Kurutubumban&kegmak KProtein Kl ave

ve Duyusal ¥zelliklerinin Bel:
¥z

Ama -
¢or ba, T¢e¢rk mutfak kegltegregnegn en °neml i yemekl er
t ¢keti mi ol duk-a kolay olan toz -orbalar yojun ol
-orba form¢glasyonl aréndad ak @r uktudllnwunke | ena k v @ d &Sre.bzHa
kull anéel an etler genellikle geleneksel €sél y°nte
maddesinde bulunan vitamin ve mineral gi bi dej er |
bajl amda son =zamanl arda dondurarak Kkurut ma, vaku
me mke¢en ol duju yo°ntemler iszerine -al ékmal ar art meé
vakum alténda kurutul masé, nkauk suitnu na nb ekseélyemyai ciil ed epjre
-orba form¢glasyonunun geliktirilmesi ve duyusal ©°

Model / Metodoloji/Ya k | a kK € m

Vakum kur ut ma y°nt eminde, kur ut ma kabininde ok
reaksiym | ar énén °n¢gne ge-ilebil mektedir. Ayréca kurut
ol duj u denat ¢¢rasyonun °ne¢ne ge-ilebil mekt e, oré
korunabil mektedir. °GBudea6adl émmald@ Way &eu-rt2ad maakt e k ni
kKurutul ar ak, geliktirilen toz -orba form¢glasyonun
hesaplanmék, duyusal anal i zi ger-eklexktirilmixktir
Bulgular

Geliktirilen -orbanén protein dejerinin 12,56 g/l
Kodeksi ABesl enme ve Sajl ék Beyanlpamwmné eV¥hnet meleil ji i
tanémlanabil ecefji bel éxmahani KsbnucWhygéekbbktyiapiel am
koku ve genel bejeni °zelli klerinin kontrol numun
a-éséndan ise kontrole g°re daha -ok bejenildiji

¥zgeéenl ¢k

Bu -al edkmacdksel uygul amal ardan farkl e ol ar ak, ésé
kull anel arak toz -orba form¢glasyonu geliktiril mik
éseél ol mayan bakka kurut mazgrPrntembardr et iemikruda tikuul
araktéreéel masé °neril mektedir.

Anahtar Kelimelerr-Vakum kur ut ma, hazér -or ba, duyusal dej er
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1.GKRKKk

Her hangi bir °jJ¢nde genellikle ilk bakta te¢gketil
k¢l t ¢regnde de °neml i bir yere sahiptir. Hatta b
hal e gel mi ktir. Evde ngeelnd neerkisneiln -yoarnbéa shéarzaé rgléadnaa eyn
-ekitleri mevcuttur. |l séteéelarak te¢gketil meye hazeéer
hazérl anabilen instant toz -orba -exazlwveinajneéertls&]
hafif ol maséndan dol ayé depolama ve nakliye akama
gi bi avantajlara sahip olan ©°zellikle pikiril meye
potansiyeline sahiptir. Buun yané séra t¢keticiler i -in de sakl
uzun S¢re yer kapl amadan sakl anmase, hazérl anma
Dol ayeséyla geda sekt®°r¢nde t ¢kettiiccii lteal eaparvad émaij
-orba form¢glasyonl aré geliktiril Boak8785.ve ¢retil me
Hazer toz -orbalar °zellikle zamaneée késétl eé ol an
teketim i -inyveadlkerei ymirdléeimk [keurr ul ukl ar é tarafeénde
kull aneéel an, yé¢ksek katma dejere sahip bir Srén h
-orbanén ¢reti mi de ol duk-a basittiirk.l ejnr egtoirlmgxe ky e
Kurutul muk uygun hammaddel erin (taheéel, bakliyat,

alte suyu tozu vb.) form¢gl asyona uygun mi kt ar
ger-eklexktiril ebOl33mektedir (Apaydeéen, 2

Hazér toz -orbalarén form¢glasyonundaki hammaddel e
crén ol arak enzimati k ve mikrobiyalt37dgHR] eral arr an k-
form¢gl asyonunda kuwkstayl muk, nete zledllli &k &Ira o i en az

tekniji kull anél mal eédeéer . Et , °czelli kle protein, B
dejerli bilekenler i -erdifji i - i mmektedirt(Djoydjekcsve. .k k al i
2016:2;Doulgeraki vd, 2012:130141) . Ancak et créenleri besin °jJel el
yé¢ksek ol dujundan mi krobi yal bozul: 8d02aBu nedenkes éndan
czellikle kéyma -a@il Bi ve¢gygzey al ané genik et ¢rénl
Et ¢reéenlerine uygun bir kurutma teknifi uygul ande
bu ¢rée¢nlerin muhafaza s¢é¢rel eri 2007 8z2-835mEAWKkn unmg mka mé o
Sér a Kkurut ma sonunda Sréneén ajérl ek vV e hacmi de
azaltélabil mekt e@3329) (. DKyumauzt uddnu,k 22l 6par -al aré (ge
da t oz hal i¢gnnddee hgaEzdéar steckzt °-ror bal ar dékénda -exkitli

vb. gédal arén duyusal ve besinsel czelliklerini |
Er b20k9;472-482).

Gel eneksel kurut ma vy©@@rkt ehmalvear i @l kdie hatndd any osnéac |
kuruma ve rehidrasyon oranénén yané sér a, cré¢nde
vitamin kaybé) neden ol ak83Pae kDelda y &€ s(éDjol yamaet vude ,
kurut ul masé amacéyl a, créen °%zelliklerinin en ivyi K

tercih edilmelidir (Laopoolkit ve Suwannaporn, 20553 558).

Vakum kur ut ma (vacuum drying, VD) yoent emi il e
°nl enebil mektedir. Bu y°ntemde kurutma prosesinde
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ortam sajlandéjé i -in, VD y°ntemén égé&wveanlvie boksi
Kkurutul maséna ol anak sajlamaktadeér. Byl ece kurut
bazée °zel ikl er (Moksave Banidya 200210568069. e d i 1 .

2. MATERYAL -METOT

2.1. Materyal

Kurutul acak kéymarak kohtaonélacak hazér toz -o0
satén al énméxkt ér . Keyma numunel eri, kurut ma saf ha
Kurut ul muck keyma dekeénda, -orba ¢retaSannwa®e kul |l a
A.kdden temin edilmiktir.
2.2. Metot
2.2.1. Keymanén vakum alténda kurutul masé ve nem
Keymal ar én kurutul maseé, | aboratuvaB0O,kaGt hay é nkdoar «

kull anél arak ger-eklepompal mérg€i 2. LKa&biod caenk iv ev abkOu
vakum pompas2C,( E®ViPn)2 XsZa] | an m& &82E0. K eByama ,ary avpdé kK mazz(

yézey ¢zerine (silikon) 5 mm kal énl éjénda seriler
ACéw-760 mm Hg basén-ta vakum kurutucu -al ékteéereéel:r
yakl akéek % 1206ye d¢kegnceye kadar devam edil mi ktir
Taze ve kurutul muk kéyma numunelerinin nem oraneéeé
sécakl ékt e Mememeg vVdUF110, Al manya) iki saat bekl et
2.2. 2. Hazér toz -orba ¢retimi, enerji hesabé ve
Vakum kurutucuda 25AC6de kurutulan kéyma ve hamma
peynir altésocjuynu ttmozw, mawgg ekstrakt e, soya grang
karabiber, beyaz biber ve aroma verici (sojan, si
Duyusal analiz ©°ncesi numune ve Kantir-alnet oezk | eommb
kaynayana kadar kadar kareéxktéreéelarak pixkirilmikti
hale getirilmicktir.

Geliktirilen hazér -orbanén enerji hesabeé; k¢l (T
ya] ACA®60. 39) , di yet [ i f ( AOAC 985. 209) ve sel ¢l c
(2003) taraféndan yayénlanan metoda g°re hesapl an
eti ket Dbilgisinden yararl anél méexter.

¢orbal ar énl idalyarsial 2@ naanel i st9 armracél)é]jleiyd a hé®d ok
ger -eklexktirilmixktir. Pikirilerek t¢ketime sunul n
kévam, renk, g°r¢néegk ve genel he] emi la-pasaén darerriél
puan i se m¢gkemmel i refere edecek kekilde yapél méx:
2.2. 3. Kstatistiksel anal iz

Analizler iki tekrarlé olacak kekilde ger-ekl exkti:
Cary, NC, ABD) pyapebmexkat!| ap€O0aodkanl am d¢gzeyi ni
i se, Duncan'én ¢oklu Aral ek Test.i (karkél akt ér ma
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BULGULAR-TARTI k MA
3.1. Keymanén nem bul gul ar e

Bakl angé- nemtespoi 7T5e8b61l ehakakmanén nem orané, va
%1) kadar de¢ker el megkt ¢gr .

3. 2. ¢corba ile ilgili bul gul ar

Besin °jJeleri ve eneTabl odedl@ideteir ludniujnie ygiskhipr ot di h
karbonhidrat, diyetlifve ner j i dejerl eri kontrole g°re daha vyg¢k

Tablo 1: Kontrolve Numune ¢or bal avea Ehietr j B'e sDiefjf e¥jlelrdr i

Analiz Kontrol Numune
Protein (g/lj 7’N0, 00 1256N0, 2 2
Y aj 6°N0, 00 11,070, 38
Karbonhidrat 40°N0, 00 55,10N 0, 0 4
Nem (%) 3270, 13 336N0, 17
Diyet lif? 2°N0, 00 3,°N0, 03
Sel ¢l oz 0,12N0, 01 0,1N0, 02
TuZ 8N0, 00 820N 0, 41
Enerji (kcal/250 mlf 70°N0, 02 80,27N0, 01
Protein oranlaré inceéd/emdvéi ndemukentoobadarbadal
edi |l mi ktir. T¢rk Géeda Kodeksi Besl enme ve Sajl él
(il avel i) ol ar ak beyan edil ecek bir sréngeén ener
gerekmektedir T GK , 2017) . Dol ayeséyla kurutul muk Kkéyma i
(enerjisinin %15, 650 proteinden gel mektedir),
dejerlendirilebil mektedir. Bu durum mbrbanénaftlémHi
¥zellikle yojun ol arak -aleékan kikiler tek bakeéna
géda te¢sgketmik olacakl arder .
¢or baldauwryau saailt dej er | e Mabhlo20 ohge® sptuearnil lamiak tairré. Ilérer ba - e
g°re aldejé puanlar kekil dtodeolbeVvier niulmuikdtei-ro.r b a
g°r¢n¢éek3dp kakibdbt kekok b8 ue ke hogdhk & vkaenké | voeel geked k i |
bejeni si il e il gil il aynaapyéel ayna ppauna nkli aknmha | saary évseé pgwasnt e r
Tablo2zKontrol ve Numune ¢orbal ara Ait Duyusal L
Duyusal parametre Kontrol Numune
G°r ¢ngk 7,10N0, 00 7,95N0, 00
Tat 72080, 00 7,35N0, 00
Koku 7,45N0, 00 7,40N0, 00
Renk 7,10N0, 00 7,15N0, 00
Kévam 7,10N0, 00 7,10N0, 00
Genel be 7,85N0, 00 7,80N0, 00
Bu -al ékma kapsaménda numune ve kontrol -orbanén
ve genel bej eni unsurl aréna g°Ta&blduydisaddeded®erndle
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i stati ksel ol arak genel bejeni, kevam, tat, koku
a-éséndan ise geliktirilen -orbanén kontrol sréne
f\uLAIA.‘g.A,\_ L PIPNY

g_

6 mY 2y

2— mb dzX

3_

2 -

L Krit

. " riter
& TS

kekit¢lorlb:a -rekikrlietrarmliere g°re aldéejé pu

Lab: 0,05 °nem d¢zeyinde ayné satér boyunca ayné harfi

dej ilKdoinmt rol -orbanén etiket bilgileri kullanél méxkteér.
5 oo AOA  DSySt . SeSya

1 A0A DI NNy Nb BHEePaP

%I-EPQP %2

16 12

14 10

%(% m kontrol 8 ontrol

8 6 umune

6 4

4 2

2 0 T T T T T

0 1 2 3 45 6 7 8 9puan
1 2 3 4 5 6 7 8 9 puan

kelkRitlor bal aranégéndapnkfe&Bntlorhdnangdé&d - Eséndan puanl amas

A0 A Koku 5
223 S = AO A Renk
fgl-ppa'p i%l-é?é:n
%21 kontrol %‘21 | kontro
10 W Kontro 10 |
; ;
4 4
2 %_
O T T T T T B
12345672839 M 123456 7 8 oPian
kekitclor ban@an éls@lhud an puaikledbintdorhad snreBka - éséndan puanl at
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20‘1 7\“6 ;\v YPOI Y o0l 7\“5 Xv Tat
19|P'PR'P 18 & P&P
16 16
14 14
1g ml 2y 13 = kontro
6 6 I
4 4
2 2
0 —— 0 ——T—

1 2 3 4 5 6 7 8 9 puan 1 2 3 45 6 7 8 9 puan
kekbitlor baneéam- k€£a/mdma n kpepkdthbdarmg e a el ab e&jséemidan puanl an
Go°r ¢ng¢k a-éseéndan kekil 2 grafifji incelendijine
ger ¢l mektedir. Kontr ol i -in bir kiKki 6 puan, 15 k
bek kuan, 713 ki ki 8 puan ve iKki Ki ki 9 puan ver
taraféendan daha y¢ksek puanla dejerlendirilmiktir
kekil 36te puanlamal ar tat parametresi i-in ince
ol duju edi gl m&Klomtr ol i-in iKki ki ki 6 puan, 12 ki kK
Ki Ki 6 puan, 11 ki Ki 7 puan ve sekiz Kki«ki 8 puan
Koku a-éséndan yapélan dejerlendir medearke&kivier4dtma
Kontr ol i -in bir kKi Ki 6 puan, 11 ki Ki 7 puan, al t
puan, 11 ki Ki 7 puan, yedi ki ki 8 puan ve bir kik
kekil 56te g°r¢ldegjé¢ gipuanemk5paeamegtkesek puwaneéae
belirlenmiktir. Kontr ol i -in iki Ki Ki 5 puan, i ki
i-in ise bir kiki 5 puan, iKki ki ki ®Bdipume, yapm&k K
Kévam a-éséndan dejerlendirmede kekil 606da g°r ¢l d
Kontr ol i -in iki Ki Ki 5 puan, bir kiki 6 puan, on
i ki ki Ki 6i pMluamuyarmewkd zs &kkikz ki Ki 8 puan vermiktir.
kekil 76de belirtildifiji gi bi genel bej eni ol ar ak
puan ol arak dej eKodrmtndailr mie-iiya p &l mpeukatngr .d°rt ki ki 7
9 puan,; numune i -in ise bir kiki 6 puan, alté ki
dejerl endirme yapméxkter .
Literat¢rde ésél i Kl em kull anél madan kurut ul muck
-orbanéen duyesal i ?teeilgild.i l'iterat¢rdeki baze - al
Proteince zenginlextirilmik agodleeve ohadddsa ok &li i f ao ki &
i -in protein orané séraségtag F445yeei Bkbnign 1k pto& Isd
yapée, tat, genel bejeni derecel eri ve i ki mar ka a
skala kullanél arak dejerlendirilmiktir. Panel i st
kabul edilebilirlijinin daha:2fazl a ol duju a-éklan
Bakka bir -al ekxkmada %75, %6 5 , %55 ve %45 bal ék
(%9, 4) i nstant -or ba, 10 panel i st aktduyusaf danald a n 5
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dejerlendirilmixktir. Bal ék et tozunu %55 oraneénd
koku, kevam, t at ve genel bejeni a-éséndan panel
(I'sl am ve6636v5) ., 2018

65 yak ¢ste¢g kikilerin sajleéeklée besl enmesi i -in %1
ile hazérl anan proteince zengin -orbalarén duyusa
g k°fte i-ereygyapéekm&kti @re) sunghkneti ci a-éséendan kab
bej eni oranéné y¢kseltmek i -in daha f:4a41 a -al exkel
Pinto e Silva ve Atzingen (201849353t ar af éndan vy ap élea n bai-ré s-éanldéknmazdear
cretmek i-in séjér, tavuk ve hindi hidrozol atl ar e
skala kull anélarak 40 panelist taraféndan dejerle
fazlalkej eni Il en -exit ol duju a-éklanméexteéer.

Koyun vV e domuz kemi kl eri nden yapél an -orbal arén
-al eéxmada, -orba numunel er. 20 paneli st tarafeéend
Sonu-ta kbwden kgmpgEl an -orbaneéen, domuz kemijinde
bejenil difji ortaya konul muktur (Zhang ve dij., 20

Endonezyabdbya °zg¢ bir balék (Bonylip barb) etinir
taraf éndantaéenk,e &réooman a- éséndan 9 puanl é hedan«

dejerlendirilmik ve olumsuz bir yoXelsd.a kar Keél ak é|
Farzana vd. (201811 920 taraféndan soya unu, mangealki wtei rmolre
proteince zengin -orftél 86) ( pb6otagi nsoin-uerdiaj il 0%6p.adn2e
hedanoi k skala kull anél arak ar oma, tat, yape, k & v
créen ©°zell ikl erdieniediHami wntdbi.l di J i i fa

Ticari ol arak da proteince zenginlexktirilmik -orb
sunul maktadér. ¥rnejin 150 mlésinde 10 gr protein
lniversitesi ve nde akgteérr-neak | Metr kreizli én duyusal pa

bejeni |l mi,2020).r ( Anon

4. SONUC¢

Et gi bi besin dejeri yé¢ksek géedal arén kurutul mas
tutul mal éder . Bu -aléekma kKapgameedakkekuumguil ahdm
kabininde oksijen temasé engellenerek oksidasyonu
Kurutul an etl erin hazéer t oz -orba sretimi nde g¢é
konul muxkeéama . ;" Ayn form¢gl asyonundaki et mi ktaréna g°¢
m¢ mk ¢ n ol duju ve yapeéelan duyusal dejerl endir me
ger ¢l megkt ¢gr . Hazér toz -or ba Jkearriénkié nd ratrérnaac aejté nidlaa
farkle y°ntemlerle kurutulan etlerle -orbalar pro
°czelikler kazandeéeréelabilir. Ancak wvakum kurut ma
uzundur. Bnedenl e daha késa s¢rede ger-eklextirilebil:
Kkurutul an etl eri n, hazér -orba ¢retiminde kull aneé:
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Determination of Thermal Properties of Wax Oleogels bDifferential
Scanning Calorimeter

Hal i me PEHLKVANOJ Enes¥t ZT| RK
AsstProf, Te ki r daj N@nmédity Ke gmenesozturk61l@gmail.com
hpehlivanoglu@nku.edu.tr Turkey
Turkey
Abstract

Purpose

Many studies indicated that fats with high saturated fatty acid content could cause health problems such as
cardiovascular disorders, metabolic syndrome and obesity. Oleogelation or organogelajarmisiag
technique for structuring oils, have been used in many fields such as pharmacy, food, cosmetics and
petiA Bemistry. Oleogelation can be simply defined as th& @ss of converting oils into géike
structure without changing its fatty acid corsjtion. In the solidification gk €ss of liquid oils, the agents

that ensure the immobilization of the liquid part by formingli®ensional network are called

fol eogel ator so. Most common and frequentloliolsused
or esters of fatty acids, phospholipids and phytosterols. The main oils used in oleogel production are
sunflower, corn, hazelnut, olive and canola oil. The aim of this study was to investigate the melting
profiles of wax oleogels obtained from hazelwil, which is rich in unsaturated fatty acids structured by
sunflower wax, beeswax and their mixtures.

Design/ Methodology/ Approach

In our study, vegetable wax oleogels in 20 different concentrations containing 3, 5, 7 and 10% sunflower
and wax waxwere created.The melting profiles of the samples were examined with Differential
Calorimetry scanning (DSC) device.

Findings

As a result of the studies, while the melting points of oleogels containing %3, 5, 7 and 10 sunflower wax,
respectively were determined as74.267 75.35'C, 75.82'C, 76.91'C, respectively, and the melting
profiles of oleogels containing beeswax at saroncentrations were determined as 543&5.60'C,
56.09'C and 58.13, respectively.

Originality / Value

In this study, due to the high melting point of sunflower wax, the oleogels with lower melting points were
obtained by mixing with beeswadt was determined that the melting points of sunflower wax and
beeswax oleogels vary depending on the type and proportion of oleogelators used.

Keywords:Oleogel, Beeswax, Sunflower Wax, Melting Point
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Ay-i -ek ve Bal mumu Vaksl are il e Hazeéeé
Eri me Profillerinin Kncelenrt
¥z

Ama -
Doymuk yaj i-erifji fazla olan katé yajlareén kardi
gi bi sajl ek sorunl &r éenal érkemhe ni Il duif udibriirl-me kt edi
katél aktérél masénda kull anéel maya bakl anél an ol eo
eczacél ek, géda, kozmeti k ve petrokimya gibi bir
yéksek mi ktarda dobmorewyib] katermpmageénanraed®negkt ¢r ¢l
kat él aktérél masé ikl eminde, 3 boyutlu aj yapéye
ajanl ar Aol eojelat®°r onend aveaks aldll @alnlda& rledIma&n @ald&m . o
monodigliseritler, yaj asitlerinin al kol I er i y a
cretiminde kull anélan bakl éca yajl ar éawmaneérk, a nmecs:
ay-i-ek vakse, bal mumu vaksé ve bunl arén kar ékeéml
yajéndan el de edilen oleojellerin, erime profille
Model / Metodoloji/Ya k | a kK € m
¢al ékmamézda %3,nda ay-vie- elk0 veer abnallamuému vakseée i -er
bitkisel vaks ol eojelleri olukturul muktur. ¥rnekl
(DSC) cihazé ile incelenmi«ktir.
Bulgular
Yapéel an -al ékmal ar sroanmuécnudnad agy -%3-,e kb ,v ark svee iL-0re@n
Sérase l"AC,I76.35%:,475.%%3,776.91((:, ayné oranda bal mumu vakse
profilleri ise 54.38C, 55.60C, 56.09C ve 58.13C ol arak tespit edil mi ktir.
¥zgeéenl ¢k
Bu -alékmada ay-i-ek vaksénén y¢ksek erime nokt a:
daha d¢KeéKk eri me noktaseéna sahip ol eojeller el c
ol eojellerinin erime noktekiadénee otaneéenadbaphéod
edi | mi ktir.
Anahtar Kelimeler:Oleojel,BalmumuAy - i - elEer vm& sBokt as é
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1.GKRKk

T¢e¢ém degnyada ol duju gi bi Il kemi zde de bitkisel yaj
fazl a oyt ajnl ak &tné kardi yovaske¢gl er rahatseéezl ékl ar,

sorunl aréna neden olduju bir-ok -alékma ile bild
t ¢keti mi, LDL kol esterol oranemé@&reykk kalrtdii ylovrma sHRQL
riskini a r(Vaadama avk arla, 2@11584841; O6Brein, 200.4Bu n&kerdeuf f er ,
géenegmegzde kahvalteéel éek vV e paket mar garinlerin t ¢ K
azal maktadéreri2d8g%yrecée é¢lvieemilzde toplam 780.011
mi ktareée ise 664.571 ton olarak bildirilmiktir. B U
19.188 tonu yemekli k katé yaj, 36tbadle8r6. t(oAnuo ni,s e2 Oel
Son yeéellarda vyajlarén kateélakteéerélmasénda kull angée
il gili -al eékxkmal ar eczacél ek, géda, kozmeti k ve pe
séveée vyaj]lmnmirletngar ddgg kd@®@Kmuk-begmierni-ekameeenpajledra d°ng
Sévée yajlarén katel aktéerél maseé ikl eminde, 3 boyut
sajlayan ajanl ar Aol eoj el at °sredk | célkd raa kk uad d laanned érneée | onh
vaksl ar é, monodigliseritler, yaj asitlerinin alko
cretiminde kull anélan bakléca yajlar i (Batel vay - i - ek

Dewettinck, 2016:22 9 ; ¥7 ¢t - ¢ v e-178% Maremgoni ve X3arti, 201117 ; ¥7 ¢t - ¢ v
YéIl maz, 2014, D a s s dnlang ak ak., 20¢5 5BR9). I0ledfeledin2genellikle 5

°zellije sahip ol masé iamnteeréi rb.° I Burleari;ni nleisdnfaislei, |
deji kken karakteristikleri, doj al kaynakl ardan e
Safe) (Grob ve ark., 1994: 28®0; Patel ve ark., 2013: 53Z&B27; Doan ve ark., 2015: 8@&11).

Ol eojell ere olan il gi son yéllarda artmékteéer. Ged
baharatl e Al man sosisleri, krem peynir Ve dond
yapél maktader (Pehild)vanojlu ve ark .,2018

Bu- al eékmanén amacé ay-i-ek vakseé, bal mumu vaksé v
a-éséndan zengin olan féndéek yajéndan el de edil en

2. MATERYAL -METOT

2.1. Materyal

Ol eoj el hazBEtrhaBemaséhéadkl yaje Kstanbul 6da bir s
i se Kstanbul é6da géda katkée maddesi tedari k-1i si bi
konsantrasyonlaré kull anél ar aderi28®n A&k dyeajma hialf @ zla
analiz edilmicktir.

2.2. Metot

% 35,7 ve 10 konsantrasyonlardakia k s | ar € n karékém oranl aré Yaneéet
edi |l mi ktir.
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22101 oej el hazérl anmase
Tablo 16de yer alan dejerlere g°re bal mumu vakse,
Fendék yajé ile vakslarén homojen karékeéeménén saj
ve ay-i-ek vakséva&kss éMsOdeysiafgean méik, eecekna] ekdles@n ek
T18 Ultra Turrax yardemé ile 5 dakika boyunca k
karektéeréecéeya alaeat @k éiimadakk leamil emb &t kr . konHaz ér | ¢
t¢plere konularak oda sécakléejénda 1 saat, +4 ACSH
czex2® ACo6de 6REhhhnmaroprIP85eR86Hhr k., 2017
Findik yag

Erimis vaks

Vaks ile yed ayni

sicakhda gelince yaj
vaksin (zerine

dokalir,

[lk 6nce Utra Turrax ile kargm |

so‘gonr. - -
o
A Kademeli
it Sofutma Yepr
I 1| Olugumu
kekidl elo:j el Hazérl anékeée
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Tablol:Bal mumu VakséVigahs@&@mréemMyKarekém Oranl ar é
¥rnek Toplam Val %Bal mumu %AY -1 -e]Ji
1 %3 0,910 2,089
2 %3 2,089 0,910
3 %3 0 3
4 %3 3 0
5 %3 1,521 1,478
1 %5 1,419 3,580
2 %5 3,580 1,419
3 %5 5 0
4 %5 0 5
5 %5 2,502 2,497
1 %7 7 0
2 %7 0 7
3 %7 3,485 3,515
4 %7 5,783 1,216
5 %7 1,216 5,783
1 %10 10 0
2 %10 0 10
3 %10 5,050 4,949
4 %10 3,527 6,472
5 %10 6,472 3,527

2.2.2.DSC analizi

1 gé¢n bdy UdAe€asécakl éjénda |cdop@lldmas e yitemsiledn °a e |
(Shiimasdz uySADSCci haze

taramal é
Numuneler 18 0

kal ori metr &0 ( DPS Q)s
160 e¢eL al ¢minyum DSC panlaréena di

mg

dk s¢re@dyee 1®DetAél méktéer .
erime noktasé
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BULGULAR-TARTI k MA
31Bal mumu ve ay-i-ek vaksénén erime profild@i

an bal mumu ve ay-i-ek vaksén

¢al eékmamézda kull aneéel
] (Tend), erime 2@va&ki émektmTp

erime bitik sécakl e

Tablol:Bal mumu ve Ay-iDaewkr arm&kwkse& Ter mal
Tpeak Ton (Tend a&H (.

Bal mumu 66,75 63,48 68,77 89,82

Ay -i - ek 8268 85,30 87,00 67,45
32%3 Vaks karékeéemé i-eren oleojellerin erime profi
%3 vaks i-eren féendék yajée mdwlogredd-ersacakltaejrana( T
secaklejé (Tend), erime seécakleéeje (Tpeak), eri me
bal mumu vaksé ve ay-i-ek vaksée i-eren altaefabher
dej i Kt icjkis,ek emime noktasénéen 74,26 AC il e %3 ay
noktaséenén ise 54,38 AC il e %3 bal mumu vaks:é
oleojellerin erime entalpileri 0;2 , 88 J/ g araséndai deféemmebkksdar . i Ka
en d¢ K¢k eri me nokt asénén 71,10 AcC, en yéksek el

Karékeéem ol ar ak ekl enen wvaksl ar én oranl ar éna bafjl
saptanmécxkt ér . maYdaap €éfl @md ébki ry a-jaél élxkazl &€ bal mumu vaks

davranéxkl|l aré incel elnamikniim .erTiimerseé kak Ealymay md,.r % ak g
i -eren ol eoj el numunesA@i ol &rakne t @Ejudatie! éYjed ) maiziet vide"
2014al.exktmaméz aitotddpeul gPrpl mgksekir. ¢tal exmamézc
sécakl éjéenén y¢ksek ol masénén bal mumu vaksénén or |
Tablo3: %3 Vaks Kaarexrem@l eojell erinin Ter mal D
%3 Vaks Kar Ter mal Davraneéecx
Balmumu Ay -1 - A A A

No Vaks vaks e Tpeak *§ Ton *§ Tend *§ @Hc (J

1 0,910 2,089 73,20N 69,04N1 76, 38N 0, 40NO

2 2,089 0,910 71,10N 70,02N1 73,69N 0,60N1

3 0 3 74,2671 73,02N176,99N 0, 20N3

4 3 0 54,38N 52,63N157,63N 2,88N0

5 1,521 1,478 72,67N 72,53N273,995F 0, 29N0
33.%5 Vaks karékémé i-eren oleojellerin erime profi
%5 vaks i -eren féndék yajé oleojellerinin termal
karékémé i-eren oleojellerin erime sécakl ékl aré
erime séechkl é] 55bhabmhumbevpkbdeitespint edilirken,
7535 ACol ar ak %5 ay-i-ek vakse i -eren ol eojel de t
entalpilerinin 2,134 , 6 1 J/ g ar aséndaKaolek®jmu via«klsil rel eonl neiokjteilrl.e
dok¢k erime sécakléjeée 71,53 AC iken, en ye¢ksek er
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ol arak eklenen vakslaréeén oranlarénén dejikimiyle
%3 vaks ve vaks kargkkeenl s evakerea vhkojkht eremla
hem de ental pi dejerlerinde artéxk g°r ¢l megkter .
Propolis vaks ve bal mumu vakseé il e hazérl anan n
i ncelendiJi bir -vaalkéskemmidea® [ €5 nb ad rmiddken %5pcopoksl €] € 5
vaks i-eren oleojel A®d|lauijme teaspak!| éjddn enmi7H89 r9 4 Fa
¢tal ekmaméz dae tbednezeerr loelrdunfj u g°r ¢l mektedir
Tablo4:%5Vaks Karékéemée K-eren Ol eojellerinin
%5 Vaks Kar: Ter mal Davranéck
No Baﬂmaurl?usé Ay - i - ek Tpeak(C° Ton (C°) Tend (C°) a@Hc (J
1 1,419 3,580 73,68N 70, 19N 75,55N: 2, 13KN0
2 3,580 1,419 71,53Nc 70, 75N 75, 14N: 2, 17N0
3 0 5 75,35N: 74,14RN 78,56N: 2, 24N1
4 5 0 55, 60N 53,72N 58, 71N 4,61N0
5 2,502 2,497 72,68Nt 70,84N 74,62N. 4,57N1
34%7 Vaks karékéemée i-eren oleojellerin erime profi
%7 vaks i -eren oleojellerin erime sécakl éklaré T
i -eren oleojellerin Aelei Hm82ACEcakéekad adefpért i56i, ,09 e
noktaseA&n e5670% al mumu vaksé i-eren ol eof@el de, er
ay-i-ek vaksé i-eren oleojelde olduju teshobt edi l
Jgaranda ol duju saptanmécxkteéer. Karékeém vaksl & ol eo]
yiéksek erime sécakléeje 74,66AC olarak tespit ed
oranlarénén dejikimiyle eréi mesnmakt aesddem k%W il,. 77 o
Tablo5:%7Vaks Karékémé K-eren Ol eojellerinin
%7 Vaks Kar Ter mal Davraneéeck
No Balmumu Ay -i - e Tpeak(*§ Ton *§ Tend *§ @Hc (.
vaks vakse
1 1,216 5,783 74,66K 71,96N1 76, 94N 3, 96NO0
2 5,783 1,216 73,36K 71,5N0, 74, 75N 4, 88N1
3 0 7 75,82K 71,76N1 75,88N 3, 14N0
4 7 0 56, 09N 55,5N0, 56, 92N 5, 960N
5 3,485 3,515 73,82N 72,34N0 80,66N 4, 45KN0
35910 Vaks karéekémé i-eren oleojellerin erime prof
%10 vaks ii-eren féndéek yajé oleojellerinin ter ma

oleojellerin erAGedsdre@akbeéekbdader 58FEMD3d AQl&aker i me
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%10 bal mumu vakseé i-eren ol eojA@lidee %1 Oe na yy-¢ k-seekk vear
ol eojelde tespit edi |l mi ktir. Numunel erinad&si me er
ol eojeller incelendijinde en d¢ke¢gk erime sécakl éj
saptanmécxkteéer . Karékém ol arak eklenen vaksl areén or
arttejé tespit edil miktir.

Fayaz vd. (2017 47-55) propolis ve bal mumu vakseé ile hazérl a
yaptéekl aré -al éekmada, %10 propol iswtakbal memenvak
i -eren oleojelin eAiChek s@ga@aklagjdene Aye éba, DU i ki
hazérlanan ol eoj el A leariarke tseéscpaiktl ég ddi |linsiek t5i4r,.0 3Yap ¢
bal mumu vaksé i-eren susam vyAaG@ éspieopdilimi rtieri me
ark, 2018 368377 . ¥ ¢t-¢ ve Yélmaz(2014) yaptekl are -

zeytinyajé ol eojelih@n%kdiane- is-éejaikl jlesae@ i40emen z
sécakl &] éAr@el arsaek 4t8e sOpli t et mi kKt i r .

tal ékxknmamézdaej erl erin Iiteratg¢gr -al ékmal aréndaki de
Ay-i-ek vaksénén erime profild sczerine ay-i-ejin
ol duju d¢gkegnegl mektedir

Tablo6: %10Vaks Kaerea® m@l Kej el |l erinin Ter mal Davr an:
%10 Vaks K Ter mal Davraneéecx

No Balmumu Ay - i - Tpeak *§ Ton (©) Tend *§ @&Hc (J1
Vaks Vaks ) } ) )

1 3,527 6,472 74, 89N0 73,55N( 76, 21N+ 0, 38NO,

2 6,472 3,527 73,36N0 71,55N( 76, 21N 0,08+0,689

3 0 10 76, 91N0 73, 46N( 78, 49N+ 3, 61N0,

4 10 0 58, 13N0 56, 45N( 61, 92N 0, 960N2

5 5,050 4,949 74,36N0 72,5N0 75,57N« 0, 28NO0,

4 SONUw¥ NERKL ER

Geda end¢sgepnei hgezhdemel i kmektedir. Géda endg¢gstr
yajlarén t¢ketimide ayné ardanhdel birkimaktdageéouk Bet k
kardiyovaskg¢l er hastal ekl ar , d-i ayl aébkenta viel eo bbeizlidtieryie
durum t¢keticiler ¢zerinde sajl ek kaygeéel aréné art
doymamék yaj asi di i -eriji y¢ksek ve trans yaj [
yajl ar hoind r ojienntaesrye st er i fi kasyon vV e fraksiyonl ¢
sertlexktiriylemélreaadi rser3ombiallitrerypaii &r dnr ¢ ryé@tnit mimn d
ol eojelasyon y°nt emi -al ékxmal &1 éne anjnéyral néékn dkaa zear ni méex
ol duk-a ©°nemlidiéemdeBuyapbeékmddanarak ay-i-ek vak
karéxkémlaré ile %3 %5 %7 ve %10 vaks i-eren feéend:
incelenmi ktir.
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