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Ge-mi Kten G¢gnegmeze: Gen Terap

F. Azize BudaBi;NehdEBEprapkekmekci

Kérékkale | niver si dazieebidak@kka.gdwti h a n, Kérékkal e,
2Kérékkale | niver si bsekkkmkci®@gmaikconh a n , Kerekkal e,

¥zet

G¢egnegmegzde mol ek¢l er biyol ojideki hezl é gel i kn
hastal ekl arén terap®tik -aléekmal arénda gen terar
kavraméne FDA ankattaerréyl aalni n g etnreatniskk r i psi yon me k an
mekani zmasé aracél éjéeyla konak-@ genomuna entegr
veya geneti k m¢ghendi sliji il e olukturul muk miKkr
ol ar ak t an fljndeann nharkat nasdf éerr . i ile istenilen bir geni
doend¢reglerek iyilektirilebilir ya [24]Geg tedavish Yy eni
kavrameé il k kez 1970 yélénda, retrovafrénmdamr ior tRaN
konmuktur . Cline, 1980'" 1l erin bakénda retroviral
bul unmuck vV e genl erin yéksek verimlilikte trans
dayanar ak 198206de, i | K aliansseami gheans t ale@ja& i sii-i n,
ger - ekl eBt7]G¢inlgmgkztei tkkadar artar ak Fdeawnasmzedne krowit
Emmanuel |l e Charpentier il e ABD'I I bi yoki myace Je
yojunl ake®20 20@kadibmerlé Ki mya ¥d¢l ¢ 6@Qags d deikd tae @i AiCIRé
boyuta takeéndeée. Bu sistem; DNANAzdiiznde méekli e e ] |
ol anak tanéyan °zg¢n bir teknol ojiy©°oltaerndkerdeijberr
hastaléek i-1in umut vaat et mektedir. Ancak -al e
ol asél ékl aré a-éséndan ol duk-a dikkatl] -al exéeln

Anahtar kelimeler: Gen terapisi, genetik, DNA, CRISPR.

From Past to Present: Genelherapy

Abstract

Today, rapid developments and studies in molecular biology reveal the importance of gene therapy
in therapeutic studies of genetics and other diseases. The concept of gene therapy is defined by the FDA
as products transferred throughcteic acids, viruses or genetically engineered microorganisms that
integrate the transferred genetic material into the host genome through the transcription mechanism or
translation mechanism.[1] With gene transfer, the function of a desired gene candéequ, the gene
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can be restored to its old form, or the gene can gain a new funcdidil.f& concept of gene therapy

was first introduced in 1970 by Martine Cline, who worked on the RNAs of retroviruses. Based on these
developments, the first humanngetherapy for Thalassemia was performed by the same person in 1982.

[ 6, 7] Such studies, which have increaLiams®@loy co
system, for which the French microbiologist Emmanuelle Charpentier and the US bioclesmifsr

A. Doudna and their team intensified their work in 2012 and received the Nobel Prize in Chemistry in

2020. moved to a new dimension. This system; It is considered as a unique technology that allows
adding, removing or changing the DNA sequenc®BbiA. Such gene therapy methods show promise

for many diseases. However, it should be studied very carefully in terms of the possibility of
unpredictable results in studies.

Keywords: Gene therapy, genetics, DNA, CRISPR.

GKRKK
1. Gen Terapisi

Rekombi nant DNA teknol ojisinin, i nsan genom |
gel i kmelerin genetik ve dijer hastaléeklaréen ted
sajl ayacajé a-éekter Geneti kl dast altakl asadacedihm
ail enin dijer bireylerinin de ri skl erinin ar ack
hastal ekl aré tedavisinde temel prensip hataleée pr
ya da feazlidleajiénn n gi deril mesi dir. S°z konusu ol
yetersizdir Bu nedenle son yeéllar da hastal éj
ger i d°n¢l mez patolojileriminediemii ciil eébitrek °qeare mh
-al ekxmal aré geliktirilmektedir.

Gen terapisi kavraméné Amerika Birlekik Devl et
materyalin transkripsiyon mekani zmaségepanundaa t r an
entegre olarak etkilerini g°steren n¢gklei k asit
mi kroorgani zmal ar araceéel ej éyl a §#kBuar¢rmgen lyearpiénl ahng
aktaréeme in vivo ya da ex vliaroakeikn | dievaey®retkd ra
modi fiye edi |l mesi i -in e X vivo y°nt emde i se b
sajl anmaktadeér Gen transfer y°ntemler:i il e akt
engell enebilia, ggen d8kd¢i yalpeseékh iyilextirilebi
kazanmasé [B4a]j |l anabilir

¢ok uzun zamandan beri Dbilim adamlarénén hedef.i
gel i ken gen tedavisi, genetikiheadiameki arémsanihl
tedavi si fikri il k kez 1970 yeéel eénda, retrovirg¢sl
ortaya konmuktur. Martine Cline, vire¢gslerin trar
genetik materyallei ni konak h¢gcre genomuna aktardéjénée kel
ger-ekl exktirmek i -in bir ar a- [5]oRekomhbidant BNAI | an el
teknolojisinin gelikkmesi idbeugmpmegmn nohmuregboblasyh
1980'"l erin bakénda retroviral tabanl & gen trans
genlerinin vitro ve in vivool ar ak y¢ksek verimlilikte transfe
gel i kmel er 82dyy¥dreaardaak 19 k i nsan gen tedavisi, t
ger-ekl e@wt7] ri |l mi ktir.

Daha sonra 1990 yéléenda gen terapisinin babasé o
Ander son ve arkadakl aré ADA)yakrazdannAdee&asi Rl dpal
bajekékl ek yetmezliiji hastaléjéena(SCID) sahip ik
il e ger-eklexktirilmik ve dojru ADA proteini kod
h¢creladhrai meond ada v¢icutl aréna enjekte edil miktir
i Kl eml eri sonucund2a8 bakaréya ul akmékl arder .
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1981-82: ilk insan deneyleri
(Talasemi, Dr. Martin Cline, CU, LA)
1961-65: genetik 2001: Insan Genom Projesi
kod (Nirenberg)
2012: Avrupaminilk
1944: DNA'nin genetik 1983: PCR GTilac
bilglyl tagidi@ (Avery)
1973: gen sy Mt .
1866: kalitimyasalan klonlanmasi T B
(Mendel) l i s
1970: GT Fikri
1940:Gen = DNA (Martin Cline)
1981: Transgenik Fare
1953: DNA' nin gift sarmalli 1990: (ilk) SCID GT ve ilk
yapis: (Watson & Crik) GT dergisinin yayim
kekidenl:tedavi si (GT) y°nt emi ile i1 gili
FDAG6ya g°re gen terapisi y°ntemi i ki °2zell ik tack
herhangi birgn di zi sinin d¢zenl enmesi, onar &l masé, de

l inmesinde g°rev alacak n¢gklei k asitlerden ol

i

uygulanan ¢re¢gnegn etkisinin dirdektbuo lgaernai kn aekktsaprr &
proteinden k ay n ak |I[l3Unyngausl éa mg e ryeakpnéel katceadki r h ¢ cr el er i
(germline) h¢gcresi gen tedavi si ve somimpi Kk hg¢cr
yakl akémé bulunmaktader.

2.1 Ekey (Germline) H¢cresi Gen Tedavi si
Germline gen tedavi si yent emi yumurt a vV e sper
ger-eklektirilen olduk-a bakareéeleée bir yentemdir
h¢gcrelerini ol ukturabilen erkem d&%memnmi & mdreij y «,i
uygulandéejé i-in bu dejikiklikler gelecek nesil/|l
et keni ortadan kal déereél mék hem de d¢gzgeéen genotiop
sajl ekl é oltmarse Maydamacgkl en dejikikliklerin Kk
et kil emesi, kal et sal kusurl uluk riski a-éseéndan
Ol duk-a bakareéle bir y°ntem ol masénakr gjl hkerde et
uygul anma@éolBaszsakdaruml arda sadece | aboratuvar
hastaléeklar i-in h¢gcre ke¢gltegreg ya da hayvan mode
Tea i k ol ar ak y°ntem hatale bir genin tedavi e (
aktarél masénda ol duk-a bakareél é olsa da genom dg¢
ol duju i-in riskleri de b¢y etkileyebilir[9v14] s onr aki nesi
22. Somati k H¢gcre Gen Tedavi si

Somati k h¢gcre gen tedavisinde, tedavi edici genl
(Il aboratuvar kokul |l ar énda, canl é dékéenda) , i n v
hastal ekl é& h¢creye) olarak ger-eklextirilebilir
Han g i aktarém y°nteminin kullanélacajé hedefl ene
mat eryalinin se-imine bajlldl] $d mataikk drejdrk&k egé n k t
sadece v¢icut h¢crelerinde dejikiklik ger-eklext
et kil eri sadece v¢gcocut h¢egecrel eri d¢zeyi huabar kal éer
a-éséndan daha uygun ve tercih edilebilir ol duj
y°ntemleri somdgii k h¢gcreler i -indir.

Somati k h¢gcrelerde tedavi rbi rBwa-yoyamlkdlkar i l4e agear
toplanmékteéer. Bunl ar genin ilavesi, genin dejic«k
©zge¢n hegcrelerin °ldegregl mesidir.
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a) Genin ilavesi Hasarl @& genin iklevsel bir kDopw as € n én
i -erisinde hasarl & gen halen kal maktadeéer ancak
y°ntem fonksiyon kaybéna neden ol an geneti k hast
kal écé bir hasar megmwanaalgénanmamak tbadkamr él Karms er s
i mm¢ n cevabe artérmanén veya Kkusur |l u t ¢ mer ba:
ama-|landéjé durumlarda da etkili bir y°ntemdir.
b) Genin De]j iBuwtriardial neensai-: hasakdod@gyaeaiinl ¢ kdejvisiet i
mut asyonun in situ olarak d¢zenlenmesidir. Has a
kazanedéerélmasé ile d¢zeltilebilecek genetik has
c) Genin ifadesinin engellenmesi:a ma -as hal €] a neden ol an i Kl e
engel l enmesi dir. Kanserl. h¢crelerde aktif hal d
sisteminden kaynakl & (otoi mm¢n) hastal ekl arda v
hastal ékhaltdhbilkwml I Bir y°ntemdir Genel l ikl e e
kull anél maktadeéer .
d) Knti har gbn ywedaemsPzelli kle kanserl|l. he¢cr el
nedenl e toksi k kteonkostiekr pbPitri k°cna (i al naa-k tkaenkél liénrdkee nv ¢° n
aktiflekmesini sajl ayan enzi mi eksprese eden g
hedeflenmemiK yan hg¢creleri de etkiledijinden g
ge¢deml ¢ enzi m ifggene directgd enzyre apwoirug therdpPEPT) olarak da
adl andér[g] makt adeér .
3. Genin Aktaréménénda Kull anélan Ajanl ar
Gen terapi si h¢credeki hasarén dékarédan aktar él
y°ntemdir. Tedavinin ger-eklexktirilebil mesi i -in
gerekmektedir. Gerekl: ol an bu takénéem vekt©°r ad
Takéném i-in farklakvekémrtegkopkhbeei veulleamneél mak
ajanénén sahip ol masé gereken °zellikler mi ni ma
sal deréel aréna karkeée diren-, met abol ik par -al anm
boyunca belirli seviyede ifade etme yeteneji ol a
Gen aktarém vektOorl eri

T Biyolojik vektorler

T Fizi ksel veya kimyasal vekto°rler ol mak ¢z
Biyolojik vektorler enfeksiviaar atara@aksiasdtlt amldénr i
Fizi ksel veya ki myiarsall weskkttrrilesrr alsaer ankonadl andeér

veya fiziksel -wiorldla vaekkta°rér ol aNroank s a d - ®Nre DNAGT
kompl eksi njien ykauldaaniénlsdaén yapay kromozoml[d4 énén Kk

31. Viral Vektorl er

Viral vekt°rler genin tedavisinde, konak-& hg¢ecr
tedavi edi ci genlerygulaaded@ar akelaktar el masé& rlkeeéer
l entivirge¢gsler ve herpes virgsleri séekl ekl a kul!l
h¢creye veren doj aJl5)gitralt eye kte¥Ydler iymryaghk selerbir
ancaksadce keéesétlée be¢egyekl ¢kte bir yegk takéyabilirle
Dojru kKekilde modifiye edil medi kIl eri dur umd a, k e
edebilir ve imm¢gn sistem taraféendan °l d¢gr gl ebili
edabilmektedirler, adenovirg¢gsloer ol umsuz i mm¢nol
sitotoksi k et ki si varder ve adenovirg¢gsloer i se Kk
sahiptirler. Beteéen virajgewmektYaheéknbort glkeréeank
Nedeni ise virg¢gslerin rastgele olarak genoma en
h¢g¢crenin herhangi bir genini keserek kansere ya
géenegmbadear gi bi dezavantajlaré ortadan kal der ma

etmektedif16, 17]
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3.2. NonV|raI Vektorl er
Viral ektorlerin «lkyierel arr kul gabél naodan pal i
biyomalzemelere negklei k asitler gibi -exitli ter
takéyewéel al velkt °r olarak nitelendiril mastlert edi r |
uzun pol i mer zincirleri araseéna, l'ipitlerde h
bi yomal zemel erde ise terap?t i[18-20hyjaapné | gaenn e-lal |iéekkl nea |y:
non viral vektorler-100inm emasgsggumrm boyYwiluabé&h ubbt
pasif hedefl eme, aktif hedefl eme manyeti k al anl a
el e alénmakémdar . sByeybktdakuygul anacak y°nteme °©°
°czelliJi wayeadi vektSomner [2Nonti valadvekmekitedde . g°
transfeksiyon verim,i PEGilasyon, aptamer veya ligand konjugasyo g i b i bazé y¢zey mo
il e artterél Y3 -al ékél makt adeéer .
+ Poliamido # Lipopolipleksler Nan;parqaaﬁar
#+ Polietilenimin + Altin Nanopargaciklar
kekiNonv2i:ral transfeksiyon vekt?©°r | earganikvee bu vekt
inorgani k baz[28 biyomal zemel er .

Nonvi r al vektor tipleri ve bu vekt®rlerin sentezi
Nonviral vekt°rlerideaasaanap| @r @ aovh drial n mgekkbteld d re.r
vekt°rlere g°re transfeksiyon potansivyelleri da
sahiptir Katyoni k polimerler ise y¢kleninden
h¢e¢cre i -indeki endozomal ka-éké -[fk d¢ke¢k ol mase

4. Knsanda Gen Tedavi si
Kl'inik gen tedaV|S| denemel erinde yukar éda bahse
-aléekmasé yapél mexkteéer. Kl'inik gen tedavi si dene
onkogenler oluktur makt amiéert etizlkell dyikdie tbhameEx e&hei
sitokin genleri, t¢gmPr baskélayécé genl er, kanse
denemel erinde tercih edilen genlerin bakénda yer
hemen tamamé kalp ve damar hastaleéeklaréené tedavi
de bir-ok -alékma yapeél maktadeér.

5, Kdeal Vekto°r¢gn ¥zelli kleri
-DNA par-alarénée aktarabil mesi i -in yeterli kapa
-Kol ayl ekl a y¢ksek konsantrasyona ul akabil mel i,
-Hedef dokuya spesifik ol mal é&,
-Stabil ol mal e,
-Kmmun yanét ol ukturmamal é, toksi k ol mamal &,
-Etkinliji yé¢ksek ol mal é,

-Uzun sg¢reldi gen i fadesi sajl amal e.



ku ana kadar, bu °cledni ke mmelt ¢ mg n eHasadkdollup b ul U
°zellikleri ve bozuk genin b¢yeéekl ¢ éne g°re her
her vekt©or, bel I °l - ¢l erde, dekardan verril en D!
se-i mi i -in °nemlidzaeal. Dbéitre hyaordea nt ihpeirnev ekitreeabi®l i

6. Gen Tedavisinde Hedef Al é&nan Hastal ekl ar

Gen tedavi si ile t°ropatik yakl akémeén hedefl en
sistemlerinin haangkasrianri nv ekrunhel ka nie-lianc a teem kazanér
ve hedef dokul aréena g°°r e, transgen aktaréméneéen
kadar, gen tedavi yakl akeéem il e tedasuwial e&diélnean ah d
D¢nya -apénda s¢grdereéeglen Kk ik gen tedavi dene
monogeneti k ve kardiyovaskygl h a k kip
t¢em gen tedavi -akakmaEar gnd an a r
hedefl endi Ji denemel er ol muktur .
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7. KI'ini k Gen Tedavi ¢tal ekxmal aré& Yapélan |1l kel er
che dek d¢nya -apénda yapélan gen tedavi k|
-ekl exktpiérlialnmi kenemelYear i n kétalar ar as
ter memi K ; denemel erin, %64. 706si Amer i
hala d¢nyada en -ok denemenin yYapeld
%63.4). Avrupabda i se; Kngiltere top
%3. 9, Ksvi-re 50 deneme ile %2. 3, Fr
al maktadeéer . aAdywa@da; ;| &kre -48k dweereimes i |
i p etmektedir. 2014 vyele itibariyle Avustur al
l am sayé 320e y¢sksel mekmase 8RBadaekemaposeediok

8. Yeni D°nem Gen -Cas9api: CRI SPR
Géengmegzde gen terapi ydCRe KRR rsilsdyunti KkKdzarFdéarns
Emmanuel |l e Charpentier ile ABD'I i 2bR2QokNebeigada J ¢
Kimya ¥d¢l ¢onegnmémbhbgandédrak Razai st em; DNA ¢zerin
daDNA di zi |l i i

CRISPRCas si
czell ikl e

K
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0
mi ni deji ktirmeye ol anak tanéyan °zg;g

t e mi (k¢egmel enmi Kk d¢ z e€RINHSPRr all aklkar liar
j ra karkeé ol uktPurouklaarny od d &p tciafnl d&d je
e edil mik olan CRISPR/ Cas sistem
tein kompleksidir. CRI SPR/ Cas9 t
él ej ée bi°llgegemamun iifgt enecibbi rker ékl a
tamir mekani zmal ar é kull aneéel ar 8

Bakteri sukl arénén tanémlanmaseé,

Gen ve mi RNA fonksiyonlarénén belirl enmes
Genoma DNA fragmenti ekl enmesi/ -¢ékartél ma
Gen susturma,

Transkripsiyonel ve epigenetik hedefleme

Hastal &k modellerinin olukturul masé gi bi

bel gel eri; palindromi k tekrar bel geleri,
ni bu aral ek bel gel er ol uktur maktader ; b
bl gesi ol ar agk® shtedareifr .g°Bu eari ali & 284 alagel- @ rkit |
, tekr a4r8 dbi-z iulzeurnil uijsuend2ald ér . CRI SPR |l okusunu
skripsiyonun [@£26kn¢, belirl emektedir.

CRI SPR Cas sliélkimamddi Klaatké eal enarak Tip |, Ti p
Bunl ardan en -o0ok -aléxkeéelan Tip 1|1 sistemidir.
t anéml anmeékt éQCas sisteipindé; crRNARGREPARRNA) ve kodlanmayan teddise

Do o Do I Do Do Do
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edi ci RNA (tracr RNA) bir yapé olukturur. Bu yape
s aj |25 26]

Son on yél i -erisindeCa®nsi stessmil igleen Hwemntaipn g tCoRnl
anemisi, kolorke t a | kanser, mel onama, Hepatit B, HI'V (i n:
hastal ék; bitki bi yoteknolojisi ve géd@e&hd¢stri
Bu -al ékmal ar bir - okktedrlAacald @al @ kmat akdde?am® et nme me
ortaya -éeékma ol aseéel éklaré a-éséndan exkey (ger mli
sistemin uygulanmasénda &eti k kurallar -er-evesi
-énla ol sél ejéenén Igmas @ ngaydek budaeamdtuawémakt ader .
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Abstract

3D printers havéecome a preferred production method in the manufacturing sector, which is used
and developed in the industrial sector in recent years. Fused Deposition Modeling (FDM), which is one
of the additive manufacturing methods, is a preferred method in teriosvafost and practicality.
Although the prevalence of the FDM method has led to an increase in the variety of materials used, it
has been the subject of various studies to find the appropriate iralbhesprocess parameters. In this
study, two variable with 100% and 30% fill rate were selected, in addition to these, samples were
produced and subjected to tensile testing at 225 and@4@riting temperatures. As a result of the
experiments, the tensile strength and breaking elongation wairegxamined, and the effects of fill
rate and writing temperature differences were examined. As a result of the experiments, the tensile
strength and breaking elongation valugere examined, and the effects of fill rate and writing
temperature differencesere examined. Samples were produced from ABS, HIPS and TPU(Flex)
materials. As a result of the experiments, the highest tensile strength ABS material and the best breaking
elongation were obtained from the samples made of TPU (Flex) material. Samplad@dd5 fill rate
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were the rate at which the best results were obtained among the three material types. With the increase
in writing temperature, the tensile strength and breaking elongation \Gfl4d3S material samples
increased, while a decrease wéserved in the other two materials.

Keywords: ABS, HIPS, TPU(Flex), Tensile strength, Breaking elongation

INTRODUCTION AND THEORETICAL FRAMEWORK

After the industrial revolution and the globalization of production, additive manufacturing
applications havéncreased in various sectors. This method has also been interpreted as having the
potential impact of transforming the manufacturing supply chain, distribution channel and business
model [1]. With additive manufacturing, parts with geometric complexgypaoduced economically.

With this method, thredimensional parts are manufactured layer by layer. The increase in the use of
manufactured products has led to the development of some parameters such as material diversity and
writing speed within the seat?].

Fused Deposition Modeling (FDM) method is the preferred method among additive manufacturing
methods because it is cheaper and easier than other methods, and it is widely used in many industries
[3]. The fact that the mechanical properties of thapcts obtained by Fused Deposition Modeling are
worse than the products formed by plastic molding affects the developments on this method positively,
and the need for mechanical and thermal improvements is examined by the researchers [4]. When the
literature is reviewed, it is seen that the effect of various parameters in order to improve the mechanical
properties of the products made with the FDM method is examined and the material diversity is
compared.

ABS is a common thermoplastic with toughness iBaamorphous in nature, has high impact
resistance, low thermal conductivity and heat resistance, potentially applicable in civil engineering. In
general, there are two types of ABS. It is classified as ABS, one for molding and the other for printing
[5]. High-impact polystyrene (HIPS) is a legost polymer that is easy to manufacture and process. It is
largely used for prg@roduction. It is a type of material largely used for-preduction because it has
high dimensional stability, easy paint and adhepimperties [6]. In a study, the tensile strength of the
samples produced at 100% coverage at two different printing speeds and at three different printing
temperatures were investigated. It has been stated that the temperature difference affectéethe tensi
strength more than the printing speed [7]. In another study with 3D printers, some mechanical properties
of ABS and HIPS materials were compared with the composite material produced by mixing the two
materials. When the valuesbtained from the samplethey produced in different parameters were
examined, it was concluded that the occupancy rate had an effect of 54.26% and the production angle
had an effect of 8.33% [8].

In a study examining the tensile strength of various materials together with ABHIBS, the
samples produced from HIPS material were compared using 5 different colors. As a result of the study,
the difference between the tensile strengths of HIPS materials in 5 different colors occurred between
about 3% and 5%, and ABS emerged as eerdarable material than the HIPS samples in 5 colors [9].

In a study, a composite was formed from a mixture of ABS, HIPS, PLA materials, and its mechanical
properties were compared with the samples produced separately from the other three materials. The
highest tensile strength value was obtained from the composite formed [10].

MATERIAL and METHOD

In the study, samples were produced from ABS, HIPS and TPU (FLEX) materials with 100% and
30% fill rates. It is manufactured by FDM method using two different writing temperature values, 225
and 240°C, during the production phase. By applying the tertsi¢ to the samples, it is aimed to
examine the effects of the changes between the fill rate and the writing temperature on different
materials. The basic mechanical properties of ABS, HIPS and TPU (FLEX) materials produced from
Zortrax brand filaments agiven in Table 1.
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Table 1. Mechanical properties of sample materials

Mechanical ABS HIPS TPU (FLEX)
Properties

Tensile 30.46 MPa 16.90 MPa 9.94 MPa
stress

Breaking %11.08 %7.75 %3319.12
elongation

Bending 46.30 MPa 29.30 MPa 3.60 MPa
stress

Fused flow 11.75 ¢/10 7.14  ¢/10 27.98 ¢/10
rate min. min. min

The process parameters used in the production of test samples made of ABS, HIPS and TPU
(FLEX) materials used in the study by FDM method are given in Table 2.

Table 2. Sample production parameters

Parameter ABS HIPS TPU
(FLEX)
Fill rate %30 %30 %30
%100 %100 %100
Writing temperature 225 225 225
240 240 240
Layer thickness 0.2 0.2 0.2
(mm)
~ Table temperatury 60 60 60
(AC)
Ambient 24 24 24
Temperatur e
Number of bottom 4 4 4
shell layers
Number of uppel 4 4 4
shell layers
Number of outer 3 3 3
walls
Support status Yok Yok Yok
Writing Speed 10 10 10
(mm/s)
Fan speed (%) 100 100 100
METHOD

The drawing of the samples to be used in the study for the tensile test was made with the help
of the CAD program, and then the G codes required for the 3D printer were extracted. Tensile specimens
were manufactured according to ASTM Dé&8standard. In Fyure 1, the dimensions of the samples
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produced in accordance with the standard are given. In the production of the samples, Zortrax M300
Plus brand 3D printer with 0.4mm nozzle diameter290 micron printing precision, 1.75mm filament
diameter and 29%C nozzle temperature.

()]
&
—
®) | I
™ tl'_lh_
115
150

Figure 1. Tensile test experiment prepared according to ASTM D63B/ standard

The samples were subjected to tensile test in 20kN MARES brand test device. The experiments
were carried out at a speed of 5 mm/s and at room tempefa24c).

RESULTS

The samples produced for the experimental study were numbered according to each process
parameter and material gralfyhile the samples produced from the same material were evaluated in
terms of the differences between the process pean) a similar comparison was made among the
material groups. In the production of materials, two different writing temperatures and fill rates were
selected and their effects were examined. In Table 3, the tensile strength and breaking elongation values
of the samples made of ABS, HIPS and TPU (Flex) materials are given.

Table 3. Experiment results obtained from the samples

Material Temperature Fill Tensile Breaking
(°C) rates (%) strength(MPa) | elongation (%)
ABS 225 100 23.32 11.95
ABS 225 30 16.91 3.21
ABS 240 100 29.9 12.41
ABS 240 30 17.97 4.15
HIPS 225 100 11.76 10.11
HIPS 225 30 10.68 2.96
HIPS 240 100 11.52 6.34
HIPS 240 30 10.05 2.75
TPU(Flex) 225 100 8.62 642
TPU(Flex) 225 30 6.71 512
TPU(Flex) 240 100 7.13 631
TPU(Flex) 240 30 6.29 498

When the test data were examined, the tensile strength of the samples at 100% fill rate was higher
than those at 30% fill rate, while a similar result was also found in the breaking elongation values. For
ABS material, the change in the temperapaeameter had a positive effect on the tensile strength and
breaking elongation. The valuebtained from the samples produced at°@4@riting temperature
showed an increase for both fill rates compared to those produced@t 225
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When the samples madd HIPS material are examined, lower tensile strength and breaking
elongation valuesvere obtained compared to the samples made of ABS material, while the tensile
strength was higher than the TPU(Flex) material. The tensile strength and breaking@tcaigarteak
valuesof the HIPS material decreased as the writing temperature increased.

The samples obtained from TPU (Flex) material had the lowest \ialdeans of tensile strength
compared to the other two materials. In addition, the tensilegirand breaking elongation decreased
with the increase in writing temperature. It was obtained from TPU (Flex) material with the highest
breaking elongation in terms of its structural feature.

As a result of the experimental study, tensile tests wererpggfl on 12 samples and tensile strength
and breaking elongation valuegre examined in terms of material difference, filling ratio and writing
temperature valug§igure 2). It has the lowest tensile strength of 6.29 MPa and is made of TPU (Flex)
material with a 30% fill rate and a writing temperature of 280

%30 Fill Rate

225 iC 240 iC
590
512 498
490 .
5 :
© 390 @,
§ @
i 290 )
g
g 10 g
X =5
©
Q90
eal 169131 1068296 6,71 179741  10052,75 6,29
_10 | [ — — . — —
ABS HIPS TPU(Flex) ABS HIPS TPU(Flex)
Material
Figure 2. Examination of test samples according to 30% fill rate
) %100 Fill Rate )
225 iC 642 240 /C 631
650
_|
g
§ ™ 2
=] D
g 450
9 350 g
w @
250 @
g >
Z 150
©
£ 50 232195 1176101 862 2994240 1152634 713
N — — — — |- —— —
-50 ABS HIPS TPU(Flex) ABS HIPS TPU(Flex)
Material

Figure 3. Examination of test samples according to 100% occupancy rate

When evaluated in terms of elongation at break, 30% fill rate of HIPS material and 2.75% elongation
rate was obtained from the sample produced af@4@riting temperature, while the highest value was
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measured with 642% from the 100% fill rate sampledpoed from TPU (Flex) material at 226.
writing temperature.

With the increase of the writing temperature, the tensile strength and elongation at break increased
only for the samples obtained from ABS material. The best increase occurred in the satinfdle8%
fill rate, approximately 28% in tensile strength value and approximately 4% in breaking elongation.

CONCLUSION

AThe highest tensile strength was obtained from the samples made of ABS material compared
to HIPS and TPU(Flex) materials.

A Wi t ¢handehnewriting temperature, tensile strength and breaking elongation were
increased in ABS material, while a decrease was observed in the other two materials.

A The material with the highest breaking el or
A It has b eldlPS matbrialdas bettat tersite attength than TPU(Flex) material.

A  When the test samples are compared in ternm
samples with 100% fill rate of all materials were higher than the samples with 30% fill rate.

As a result of the study, the literature review and the obtained results showed that, especially
the examination of the surface roughness of HIPS and TPU (Flex) materials, the investigation of the
effects of the test samples produced with more varialbempters on the tensile strength and breaking
elongation could be the subject of new studies.
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Abstract

The modification of bitumen is frequently insufficient to provide the desired properties for the
asphalt pavement. There are many additigdse used for the modification of the bituminous material
such as; polymers, dispersants, or rejuvenators. However, the authorities and researchers are suggesting
new methods and materials regularly. Due to the new technological cadvents, surfactantre
becomepopular by their several advantages. Previous studies have shown that these materials can
manage the asphaltene precipitations within the colloidal structure of the bitumen. Therefore, it results
in contributing better rheological, structurahetmal, or mechanical properties of the final product
(asphalt). However, utilization of surfactants requires precision, due to the fact that the amount of the
surfactant used for modification sometimes yields undesirable properties. Beyond a certain
concentration, the surfactant molecules attach to the asphaltene molecules, inhibiting the interaction and
results in preventing them from evolving into larger structures. On the other hand, previous studies have
also shown that a lower concentration of thdamants can cause the association of asphaltenes into
larger clusters and create various colloidal stability problems. This study aims to reveal the advantages
and disadvantages of the utilization of surfactants, as a bitumen modifier by analyzingvitiespre
available studies in the literature.

Keywords: Surfactant, Bitumen modification, Asphaltene precipitation, colloidal index

1. Introduction

The surfactants having long alkyl chains, together with sulfonic acid group, was used and
investigated deeply farrude oil modification. The main motivation of the utilization is as follow: these
type of surfactantsdé capability of asphaltene pr
enhances the colloidal stability. However, although bitumensis alpetroleunabased material, there
are very little studies utilizing the surfactants in order to have asphalt binder with a higher colloidal
stability. This paper presents the studies conducted on the assessment of the surfactant in both petroleum
industy and asphalt industry. Since the utilization of surfactants effect the colloidal index and yields

better colloidal stability, the previous studies on the colloidal stability effects were also summarized.
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2. Colloidal Structure of the Bitumen

Bitumen is the binder of an asphalt pavement. Bitumen can be classified as penetration grade or
performance grade system, based on its physical properties, which can be investigated by conventional
tests, such as penetration test, softening point testsiig tests etc. Bitumen consists of asphaltenes
and maltenes, which also consists of saturates, aromatics and resins (Kaya et al., 2019). These four
components create the colloidal structure of the bitumen. SARA (Saturates, aromatics, resins,
asphaltengsanalysis is used to evaluate the colloidal structural properties of the bitumen.

Resins, the polar element of the maltenes, are responsible for the stabilization of the asphaltene
components, which determines the microstructural and mechanical propeftithe bitumen.
Bituminous materials can be examined in three categories in terms of their colloidal properties: sol
(viscous), gel (elastic) and sgél (viscoelastic). Selype bitumen has a Newtonian behavior, in which
the viscosity value moves indamiently of the shear stress. On the other handypgelbitumen exhibits
elastic behavior that deforms under force, and returns to its initial shape, when the force is removed.
The last group, sedel type behavior, is the material that shows elasticviehafter relatively small
deformations (Barth, 1962; Bonemazzi and Giavarini, 1999). The following categorization can be made,
if the colloidal behavior of bitumen is examined by evaluating the maltene and asphaltene contents
(Read and Whiteoak., 2003).

A Sol type bitumen: The amounts of resin and
bitumen content. The asphaltene micelles are dispersed in the colloidal system and thus the asphaltene
micelles have the necessary mobility (Fig. 1a).

A | sypegbgumens, asphaltene and resin contents does not have sufficient dissolution capacity
and thus asphaltene micelles are in a bonded position (Figure 1b).

@ Asphaltenes
O Aromatic/naphthenic hydrocarbons
High molecular weight
D aromatic hydrocarbon ~ Naphthenic/aliphatic hydrocarbons
<:> Low molecular weight — Saturated hydrocarbons

aromatic hydrocarbon
Fig 1. Colloidal structure of the bitumen a)-gbe bitumen b) geype bitumen

The dstribution of the asphaltene and maltene fractions of the bitumen, within the colloidal
structure has a direct impact on the colloidal stability of the sample. Because, the colloidal stability
index is calculated with the ratio of flocculated fractioretgates and asphaltenes) of bitumen to the
dispersed constituents (resins and aromatics). Changes on one of these constituents affects the structural
and rheological properties of the bitumen. Colloidal Index (CI) value should be between 0.2 and 0.5, in
order to have a colloidal stable bitumen. Having the value of Cl less than 0.2 or more than 0.5 results in
colloidal stability problems, which is called colloidal instability (Alam and Hossain, 2017). Therefore,
managing the asphaltene precipitation isexgly important for the performance of the final product
(asphalt pavements), and it is possible to manage it by modifying it with polymeragisgtiadditives,
rejuvenators or surfactants (& al., 2019; Elkashef 2019).
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2. 1. The Effects ofColloidal Index on the Properties of the Bitumen

Colloidal Index (CI) is an important parameter on the structural, rheological, thermal or mechanical
properties of the bitumen. There are several studies, which investigated the effects of the CI value on
the different properties of asphalt binders.

The linear correlation between the conventional physical properties, so does the aging characteristics
and the Cl values, was announced in the previous studies. The viscosity aging behavior of the bituminous
mateials are directly related with the colloidal microstructure of the sample (Feng et al., 2012).

Bary et al. studied the CI influence on the high temperature rheological characteristics of the
bituminous materials, by investigating the rutting resistandbeotamples. They announced that, by
the increase in CI of the bitumen, an improvement was achieved on the rutting resistance of the samples.
However, beyond a certain value of Cl, colloidal instability problems occurred, therefore a decrease on
the rutthg resistance was obtained. Additionally the stability of the samples were increased for the
samples with higher Cl values (Bary et al., 2019).

Similarly, Pamplona and Faxina evaluated the Multiple Stress and Creep Recovery (MSCR)
properties of the bitunme with different Cl values. As a result, they declared that, the more the Cl value,
the better the MSCR results are. However, bitumen samples with a higher specific Cl value of the
colloidal system, the MSCR results were affected negatively (Pamplorfeaaimé, 2015).

Mansourkhaki et al. was investigated the intermediate temperature properties of the bitumen together
with the Cl values. The colloidal stability resulted in a decreased intermediate temperature of the sample,
which is an advantage for th@untries having hot climate. The researcher also investigated the
correlation between the rheological characteristics and the CI values of the samples. As a result, they
concluded that there is a strong relationship between these two parameters ingéveatieological
behavior of the samples affected by the ClI values (Mansourkhaki et al., 2019).

Low temperature resistance of the bitumen is also related with the CI value of the samples. The more
the CI, the better the colloidal stability of the bituméiowever, in the previous studies, it was
concluded that having the value of ClI more than 0.5 brings low temperature cracking problem.
Additionally, the promising statistical correlations were found between colloidal indices and low
temperature performaaaf the bitumen (Mansourkhadi al., 2020; Li et al., 2016).

3. The Effects of Surfactant Utilization for Petroleum Based Materials
3.1. Surfactant Utilization for Crude Oil

The importance of the colloidal stability, which is related with the ClI value of the sample, was given
in Section 2 and it can be managed by dealing the distribution of the fractions of the colloidal structure
of the bitumen. Among the compounds of thaitnién, the properties of asphaltene is one of the most
important parameter on this manner. Previous studies have proven that, asphaltene precipitation can be
prevented and provides colloidal stability. Various additives, including polymers, rejuvenators,
aghaltene stabiliser or commercial agents, can be used to avoid the asphaltene precipitation. Besides
abovementioned additives, surfactants become to be popular for the stabilisation of asphaltenes within
the bitumen structure.

Bitumen is a petroleum basedhterial and obtained by the distillation of the crude oil, by specific
processes. Therefore, the studies conducted on the crude oil, related to the asphaltene precipitation can
be a good reference for the bituminous materials.

For the first time, Zhangt al suggested to use materials with long alkyl chain for petroleum based
materials, to inhibit the aggregation of resin and asphaltene molecules (Zhang and Wang, 1995).
Following, Rogel et al. completed a research on the asphaltene stability in ckidEhey used a
commercial inhibitor to stabilize asphaltenes and the effectiveness of the additive was investigated
through some characterisation tests (Rogel et al., 2001).

In another study of Rogel, the influence of the inhibitors in asphaltene aggreiganvestigated,
using a molecular thermodynamic test. The findings of the study revealed that, inhibitors can
considerably reduce the number of asphaltenes per aggregate. Additionally, the importance of the
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amount of inhibitor, used in the modificatiovas emphasized. Because, the number of asphaltene
molecules per aggregate was decreased, as more inhibitor was present in the system, up to a certain
concentration. Beyond that amount, the addition of more inhibitor did not yield any more improvement
onthe aggregation of the asphaltenes (Rogel, 2011).

Hu and Guo assessed, for the first time, the usage of ionic ardmommmphiphiles, ionic liquids,
alkyl benzene derived amphiphiles, alkyl benzene sulfonic acid and alkyl benzene sulfonate for the
purpose of asphaltene precipitation. They concluded that the alkyl benzene derived amphiphiles had
positive effect on asphaltene precipitation, however above the sufficient amount, the negative effects
were observed. The mechanism worked in a way that the ligonids can effectively stop asphaltene
precipitation from the reservoir oils by breaking the asphaltene associations (Hu and Guo, 2005).

Alternatively, additives having sulfonic acid group also presented desired results for the stabilization
of asphaltaes, within the colloidal structure. The length of the alkyl chain and the polarity of the
amphiphilic groups, are vital factors for the performance of the modification. Previous studies showed
that, DodecyBenzene Sulfonic Acid (DBSA) can stabilise tlsplaaltene fractions within the colloidal
system and possibly inhibit the asphaltene precipitation. DBSA can also dissolve precipitated
asphaltenes, when used at the optimum amount, therefore can help to change the colloidal stability from
unstable form tostable form (Hashmi et al., 2012).Similar study was concluded by Goual and
Firoozabadi, which investigates the effects of resins for asphaltene precipitation along with DBSA
amphiphiles. They announced that, the resins also have significant impact osptiadteme
precipitation, by increasing the onset point. The amount of the prevented precipitated asphaltene
increases first with increasing DBSA concentration. Beyond the sufficient amount, a decrease was
observed in the improvement (Goual and Firoozalzdxl4).

Wei et al., examined DBSA modification for asphaltene precipitation, by isothermal titration
calorimetry. They declared that the final improvement depends on the asphaltene concentration and self
aggregation of DBSA, used in the modification (Weal., 2015). The optimum amount of DBSA to
achieve the most efficient improvement, in terms of asphaltene precipitation, was suggested as 5% by
Subramanian et al., since the crude oil samples including over 5% of DBSA, was resulted in undesirable
electiostatic interactions, between surfactant and the asphaltene (Subramanian et al.,, 2015). Alhreez
and Wen suggested that, the utilization of namulsion, together with DBSA, for inhibiting the
asphaltene precipitation. Based on their findings, reanolsbn successfully controlled, the delivery of
asphaltene inbitors (Alhreez and Wen, 2018).

3.2. Surfactant Utilization for Bitumen Modification

For many years, surfactants have been used to inhibit or delay the asphaltene precipitations for crude
oil in peroleum industry, in order to overcome the problems such ashevedl and pipeline clogging,
during extraction and transportation or logistics stages. However, for asphalt industry, modification of
the bitumen by surfactant is still a novel technology #medstudies on this topic is not as much as it
should be, therefore there is a literature gap for this research area.

Xu et al. assessed lignin, which a hydrocarbon and involves benzene rings with methoxyl and
hydroxyl, carbonyl, and aliphatic bonds attadhThe aromatic rings are connected by long alkyl chains.
They evaluated the rheological properties of modified samples, by rotational viscometer (RV), MSCR,
and low temperature cracking resistance. They concluded that, lignin presence brought thedincreas
viscosity, improved rutting performance and better low temperature cracking performance (Xu et al.,
2017).

Ortega et al. introduced the DBSA as a bitumen modifier for asphalt industry. They investigated the
thermal, rheological and thermogravimetrioperties of the DBSA modified bitumen, by considering
the asphaltene precipitation enhancement. Modulated Differential Scanning Calorimetry (MDSC), Thin
Layer Chromatography coupled to a Flame lonization Detector (TLC/FID) and Ti@rawvametric
Analyser TGA) were used, to evaluate the thermomechanical properties of the modified samples. They
utilized the DBSA for different amounts, varying between 04386, where an enhancement was
achieved by the increase of DBSA amount, within the modified bitumenm®ldication took place
through the protonation of hetero atomic asphaltene constituents, by the sulfonic acid group of DBSA.
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They announced that, 3% of DBSA, as the optimum amount among the investigated ratios (Ortega et
al., 2017).

In the study of Kworet al. the effects of alkyl chain length of ionic surfactants, was assessed on
removing the asphaltene from oil sand bitumen. They used three different types of anionic and four
different types of cationic surfactants, having sulfate and pyridinium groegysectively, and different
lengths of alkyl chains. The findings of their study were as follow: surfactants are adsorbed onto the
undesirable asphaltemesin colloids. The level of the adsorption depends on the surfactant type and the
length of the alid chains. Additionally, adsorption, so does the colloidal stability, depends on the
interaction between the asphaltene and resin colloids (Kwon et al., 2018).

Kaya Ozdemir investigated the linear alkyl benzene sulfonic acid (LABSA), which is a comsétuti
isomer of DBSA, by evaluating the rheological characteristics, according to the Superpave criteria such
as high temperature, intermediate temperature, low temperature properties, MSCR behaviour, Zero
shear viscosity value etc. In the study, the amotihABSA was between-B% of the bitumen weight
used and the effects on the rheological characteristics were analysed by Dynamic Shear Rheometer
(DSR) and Bending Beam Rheometer (BBR). According to the result, LABSA modification revealed
increased ruttingnd fatigue cracking resistance together with improved low temperature susceptibility
characteristics. Besides, it also assisted to serve heavier traffic levels compared to unmodified bitumen.
The more improvement was achieved by the more surfactanncamtbe modified samples up to 2%
of LABSA. However, when the 3% of LABSA was utilised, it had negative impacts on the rheological
properties of the samples, it was interpreted as that amount of LABSA resulted in very increased CI that
causes the colloa instability. Therefore, 2% LABSA was announced as the optimum amount for
bitumen modification (Kaya Ozdemir, 2021a). In another study of the same author, the physical
properties of LABSA modified sample was investigated together with the temperaceptioility of
the modified samples, by calculating the penetration index (PI) value. As a result, LABSA enhanced the
abovementioned properties and again 2% LABSA of the bitumen weight was announced as the optimum
amount to obtain the best imgvement (Kga Ozdemir, 2021b).

Results and Discussion

The major effects of the utilization of surfactants in both petroleum industry and asphalt

industry are as below:

9 Utilization of surfactants effects on the Colloidal Index (CIl) of the bitumen, by
influencing thaistribution of asphaltene and maltene fractions of the bitumen within
the colloidal structure. Cl should be between 0.2 and 0.5. The more the Cl, the better
the colloidal stability of the bitumen. However, having the value of Cl more than 0.5
brings undesable properties to the bitumen.

1 Assessment of surfactants having sulfonic acid group can be used in the petroleum
industry, since they achieve to prevent the asphaltene precipitation, which causes to
overcome the problems, such as vimdte and pipelinelogging during extraction
and transportation stages.

1 The modified bituminous materials containing surfactants having long alkyl chains
with sulfonic group, yields significant improvements on the rheological, structural,
mechanical and physical charactéios of the sample. But there is still a literature
gap, due to the lack of the studies done on this topic.

1 The amount of the surfactant is crucial. Up to the optimum amount of surfactant
within the modified bitumen, the improvement is increased by ttrease of the
surfactant, however presence of the surfactant more than its optimum level results in
damaged rheological and mechanical characteristics.
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Bu -alékmada ¢retim akamasénda el yaf takviye

geril menin ¢retilen pelki rheart mamm@o zil tyianf -tekkmda yaa
deneysel ol arak arakteéerél mexkter . tekme testleri
numunel ere uygul anméxktér . Di kd°rtgen kompozit pl
temperlicen kal ép ol arak kullanél mék ve °n geril me me
boyutl andéreéel mékter Numunel er ¢retilirken re-in
dokuma kumaklara °n geril me &@abhdatrumehoptr &ni ger:i
uygul anméxkt er . ¢tal ekmada %yakwiyy e ohailnd aihasnia ladri
karbon elyaf kullanél méktér. Matris mal zemesi ol
Cam kaleéep ¢cizmei mgyeulPanmeki karbon elyaf takviyesi
her hangi bir ésel i kKl em uygul anmadan oda kokul I
fiber takvivyel.i kompozi't pl akal ar dada nuAagsdle D30 3
kesilmik ve -ekme testine maruz bérakeél mékteér.

dejerinin kritik bir dejere kadar tabakanén -ekt
geril me dejeri uy4q,ud aMRa @laaraanettres gird eedi I mi kKt i
bajl é& olarak mal zemenin -ekmeye bajlé elastisite
Anahtar kelimeler: ¥ n ger i | me, Kompozit, Tek kat man

Effect of Pre-stretching on the Tensile Properties of a Plain Weave Sitggply Carbon/epoxy
Composite

Abstract

In this study, the effect of prgtretching of the fabric reinforcement in the tensile load direction
during the manufacturing process onto the tensile strength of the producedasiagfier reinforced
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polymer composite was investigated experimentally. Tensile tests were applied to plain woven carbon
fiber reinforced epoxy composite samples. Square tempered glass measuring 50 cm x 50 cm was used
as a mold to produce composite plates and thetpeéching rechanism was design according to the
dimensions of the glass mold. The woven fabrics were cut and stretched with the mechanism before
impregnation with the resin and psretching was maintained until resin completely solidified. Plain
woven carbon fibewith a surface density of 200 g/mvas used as reinforcement material for the study.
LR160/LH260 epoxy resin system was chosen as the matrix material. Tsiegbohed woven carbon

fiber reinforcement was impregnated on the glass mold with the epamymixsure and cured at room
conditions without any heat treatment. Produced silagier carbon fiber reinforced composite plates

were cut to the dimensions specified in the ASTM D3039 standard and specimens were subjected to the
tensile test. When thedt results were examined, it was observed that increasirggretehing value
increases the tensile strength of the composite ply up to a critical value. This critiséfriking value

was determined as 4.5 MPa with the applied parameters. Withdteasing pratretching values, the
elasticity modulus of the samples increases depending on ts&@iehing value.

Keywords: PreStretching, Composite, Singidy

1. GKRKK

Fi ber ve °rg¢ takviyeldl pol i mer kompozitler
end¢stril erde s éDendirk208; Mohamdd ave @/étamla B)OOathd \&l.c 1993;

Rayhan, 2019; Shenoi ve Wellicome, 1993) ¥zel | i kl e karbon fiber t a
kompozitler y¢ksek dayaném ve d¢kegk ajérleéegkl ar é
-ékmaktadeéerl ar Bu yapélarén mal zeme davranéxkl a
tasarémda istenilen °zelliklerin eldesi i-in ol
mal zemel erin dayaneéeml arnelneér aartatkétrémanka ci & lianr dteg ri afi
y°ntemler genel de (Floa kd,i29018; Limea Kue,e2616)sya @lyafndokuma

y a p é §Hasard vd., 2017; Hu, 2015 el i Kkt i ri | mesi ni i -ermektedir.
kumakeéen kal ép y¢zeyinin kekIlini al ma yetenejinin
Dijf er y°ntemlere ek olarak kompozit i mal at énd
geril meye maruz beérakél masé da | it e(Bagrakgarwbe K i - @
Guldas, 2019; De Haan ve Peijs, 1996; Ramakrishna, 1998; Verpoest ve Dendauw,BLl092)
-al ékmalarda °n gerilme y°n¢gnde kompozitin - ekme
Ek olageki l°me, kull aneél an cretim yo°ntemine bafj
uygulanabilir ve ©°neml:i bir parametredir. Dej i K
sonucu istem déké ol arak ol uktmurtwledn i°ngeerriinli mealt ek
Bu etkilerin katmanlar arasé etkilekimden baj éms
ve fonksiyonel olarak modell enmesine katkeée sajl
kat manl & dnoakkuéma -beékrmekudayanéména ol an et ki si i nc

2. MATERYAL VE Y¥NTEM
2.1. Malzeme

MGS Laminasyon Epoksi Seti L160/H160 ve d¢z d
edil miktir. Temin edilen d¢z dokufdadikar bEgrokfsiib esr
ajérl ék-a karékém orané 100:25 N2gb6der .
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kekil 1. a) ¥n Geril me Mekani zmasé ve Cam Ka
Uygul anmaseé

22.Test Numunes:i freti mi

tal eékmada kompozi't creti mi Oslé-réalsedrnidmnad & ald a&rpe otl e
kull anél méktéer. Ayréca °n geril me mekani zmasé ca
(kekil la) KI'k °nce ¢retilen numunelerin kal
yézeyine kgbapaamerReEeER Sonra kesilen karbon f i
°n gerilme olukturul muktur (keki/l 1.b). Epoksi s
yatérmasé y°ntemiyle emdiril mik uwe °me-genrei | tmemasi
uygul anméxter iretim oda kokull arénda tamaml an
Kat él akma sonrasé dikd°rtgen keklinde tek kat man
pl akalar ¢retilmiktir.
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kekil 2. a) ¢tekme Testi NXipniuine 250 ¢k Mrdek me
Ci hazé
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23.¢ekme Testi
pretilen kompozit pl akal ar ASTM D3039 stan
250 mm | 25 mm °| - ¢ kerkiesd@ASTM,dli)n et ek meo | e |t | 2
kapasiteli Shimadzu A pl us uni ver sal test cihazénda ger - el

ASTM D3039 standardénda ebbdleimret ihlediéjnid ak gzlaipled aneXx t re
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3.SONU¢LAR VE TARTI kMA
¥ngerilmesiz ve °ngerilme uygulanmékx kompozit

Kekil degriikltme mej ril eri kekil 306de g°steril mekte
uyumludurrAncak kompozi't numunel er el yat érmasé y°n:
dejerl eri l'iterat¢rden biraz farklelék g°ster mek
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516, 3 MPa ol arak tespit edildi. k¥egenillamaki @, be
geril me uygulanan CFRP numunesinde 28.8% iyilexr
3 MPa °n geril meli numunede 19.3% iyilexkme ile
16. 3% iyilexme il e kKka&OKIi, |5 4AP)a. oH laa satki il t-e | dad U ¢
39,8 GPa, 3MPa ©°n geril meli numune i -in 40,8 GP
°ngeril meli numune i-in 45,2 GPa ol arak hesapl an
ard ékkarkéel ek gel mektedir. Numunelerin kopma uzam
Ancak kopma uzamasé 4,5 MPa °n geril me dejerine
dejerinde °n gerilmesiz numamandaok koptmar uElkenaislé

¥ngeril me uygul anmaseé kompozit mal zemenin n
etkilemiktir. Yapeélan uygulamada ©°ngeril menin ki
kopma uzamaséneé arttér narkttaan ven glerriitlime dmejkearnd &kn ©°
et kil emektedir. ¥ngeril me uygul amasé re-ine em
takviyenin -ekme y¢ke¢e dojrultusunda y°nel mesi ni
-ekme daxkx@&né&émég dwPtaé °ngeri |l me dejerinde 28.8% ol
ger-ek kritik °ngerilme dejeri oldujunu g°sterir
4,5 MPa dejerininin ¢zerinde de artéek g°stermekt
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S¢rdereéelebilirlik kavramé bir-ok mesl ek dal eyl
d°n¢kegm ve yeniden i klevliendirme mimar.i s¢rder ¢
karkémeéeza -éeékmaktadeér. Yamé&lecareen ngler iged®n d nmk ow
kull anéménén tercih edil mesi bu anlamda b¢gyeéek ©
yitirmik olan yapélarén yeniden iklevliendirilere
sajl amakWlaakamda yakanan gelikmelerle birlikte
hi zmet ©°mr¢n¢g tamamlayan ara-I|lar ul akeém s¢grecin
ol arak ger.i d°n¢kegme kazandeéemdkd éd kzaen | eomezyed agiedi
i Kl evleri ile mimariye kazandéreélabil mektedir.
ulakém ara-|l arénén yapeéelan d¢gzenl emeler il e rest
i KI evl endiurcruenldear ikruldoanéceéel arén il gisini -eken vy«
ve D¢nyadda -exitli °rneklerine rastlanél an, ul
mi mar i i kKl ev kazandeér él arak yeniden kull anéme - a
Anahtar Kelimeler: Yeni den i kKl evliendir me, Yeni den kul | an
S¢erdereéelebilirlik.

Architectural Re-Functioning of Transportation Vehicles in the Context of Sustainability

Abstract

The concept of sustainability is closeglated to architecture as it is to many professions. Recycling
and refunctioning are the concepts discussed in the context of architectural sustainability. In this sense,
recycling of buildings and preferring the use of recycled materials in the lugdmstruction process
are of great importance. Similarly,-fenctioning the buildings, which have lost their current function
and putting them into use, contributes to the sustainability of the buildings. With the developments in
transportation, while #variety of transportation vehicles increases, vehicles that have completed their
service life are withdrawn from the transportation process. While some of these vehicles are recycled as
scrap, some of them can be used as architecture with their newfisrizy making arrangements their



30

interior design. Nowadays, with the arrangements made of transportation vehicles, such as airplanes and
trains that have completed their service life, can be used as restaurants, cafes, etc. As a result of such
functions, new spaces that catches the users' attention can be designed. Architectural reuse of
transportation vehicles by-fanctioning, which have completed their service life in transportation and
which have various examples in Turkey and in the World, are eramaiithin the scope of the study.

Keywords: Refunctioning, Reusing, Recycling, Airplane restaurant, Sustainability.

1. GKRKK

Ge-mi Kten g¢negmgze yakanan gelikmelerl e birli
( G° kda9g: 11240)1. Kentl ekmeyi beraberinde getiren b
-evreyle ilgili problemlerin ortaya -ékmaséna ze
kaynakl aréméezén sénérl é& ol maséenjgegidenéewyl ml igkinj igece
gittik-e artan bir °neme sahip ol maktadér (Tando
ateéeklarén ger.i d°n¢kegmeg -evre ve i klimsel a-éedan
rol oynambhknhadér Hakunojlu, 2016:74).

S¢rder el ebilir mi mar | ék, yapél arén tasar émeén
canl el ar czerindeki -evresel et ki vyi en aza indi
edilebilmektedir (Chust, 2014322 ) . Knkaat sekt°r¢ kaynakl arén ku
enerji t¢eketi minde b¢yeék bir rol oynamaktadeér
s¢rdegreéelebilirli k kavramé binalarén tasarém aka
Yavuz ve Bayrak, 2015:249).

S¢rdereglebilir mimarl ék kapsaménda bina yakam
yapém sonrasé ol mak ¢zere ¢- akamada el e al énabi
Evran (2012) -ddrexgnas étnasaaryamaim kel erini;

T Yapém °ncesi
o Knkaat alanénén se-il mesi
o S¢rdegreéeglebilir tasar ém, uzun °m¢grl ¢ yapg
o Yenil enebilir kaynakl ardan el-areareédm | en
i htiyace d¢kegk, yerel vse -yialkmensib®l gel er
T Yapém s¢reci
o kantiye iklerinin etkilerinin en aza inr
o Aték y°netiminin sajlanmasé ve kirlili]
T Yapém sonrasé
o Yapélarén yeniden kull aneéel maseé
o Mal zeme ve bilekenlerin yeniden kull ané
genel abawml ékhda ifade etmektedir (Evrar
Whol e Building Design Guide Sustainabl e Commi

kull anéménén optimize edil mesi bakl éjé& alteéenda
uyarlanabilir esnek tesislerim kultahebabimesn
den¢gkt egreéelebil en yapée bilekenlerinden yararl ané
2021) . Yapél an -alékmalarda da ifade edil difji
s¢rder el ebilirl i k ra-oélsaérnadka nk a°rnkeemmhéi z ak a-vérkammal kat a d € r

G¢ncel Te¢rk-e S°zl ¢gkte geri d°ng¢ K¢ m, fat ekl a
tanémlanmaktadeéer (Tg¢r k Dil Kurumu, 2021). Koca (
atékl arén hammaddeecoci arealahmal aedi |l mesini geri d°
2010:16) Ger i d°n¢ke¢egm sayesinde hammadde i htiya
g°®stermektedir (Koca, 2010:16) . Bu médamieéabil ex
ve geri done¢gkKt egr ¢l mesi mi mar i s¢rderelebilirl ik
2021:34).
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Mi mar i s¢rdegreglebilirlik bajlaménda °nemli ol
yeniden kull aneémdeébrda Tngervkciuyte dideel evvei nD¢ nyyiat i r mi K
i Kl evliendiril mesi il e bu yapélarén ge¢negmegze kaze
ve Aydoj du 2016:1068) . Korunmaya dejer ol an vy
-ee/ginin ekonomik anl amda gelikmesine katkeé sun.i
zararén ©°n¢gne ge-il mesi ya da asgar. d¢zeyde tou
Géeney, 2013:36). S¢rder ¢l ebiylapréelliakr éna j°lzagngenn dyaa ddes

il e kull anéma sunul maseé sosyal vV e kel teorel ni
sajl amaktadér (Dikmen, 2017:421).

Mi mar i s¢rdegreglebilirli k kapsaménda déalteerréan ¢r
dej il farklée iklevlere sahip nesnelerin geri do°
mi mar i i Kl ev kazandeéer el ar ak kull anel déj e °rnek
-al é@ékmal arénda nakl i ye ramaceé&ylod ak wmlkl ayreénli adre nk oknutl e
Sevim Kokan (2020) -alékmasénda nakliye konteyne
i ncel enmesi konusunu el e al mekteéer . Benzer «kxekil
yeniden Kkl evliendiril mesi ile farkleée iklevlere sahip
kapsaménda mi mar i s¢rder el ebilirlik bajl améenda
i Kl evli BEndulrl bpéme el e al énméexktér

2. ULAKI M ARACLARI

Te¢mertekin ve ¥zgé- (2007) ve Taxkl égil (201¢C
Kmasénda ul akém insanl arén ya da nesnelerin
ve kétalar arasénda vyeerr (dDeojjiakntaiyr nvees iD eonliazr,a k
|l & disiplin taraféndan el e aleénan ul akém faa

ara-|laré kullanél maktader . G¢n ge-tik-e
n ulakéem ara-|laré hurdaya ayreél maktader. ¢
kl anan atéklarén ©°nl enmesi ve hizmet °mr ¢ n
ecmegnegn sajlanmaséyla il géhibial easnamémaéenstad
en d
n

-aI
1k
ar
Ia

kull anémé da m¢gmkeéegn ol abil mektedir. Ren
el ektri kI bir araca d°ng¢ktéer ¢l mesi szeri
ve ekonomik haleg!l di J i ni ayné zamanda yeniden kull anén
sajl adéjené ifade etmektedir. Ayreéca s%rrmgeklver @]
rastlanéel makt adeér
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3. MKMARK S!RD!R!LEBKLKRLKK VE UEMKDBN ARA:Q
KKkLEVLENDKRKL MESK

Ul akém ara-1ar
aktareél masénén vy
a

nen farklé ©°zellikler kazandeéer
séra mevcut i Kl evloer in d
ol maktader . Ar grapéil -an medkz,@reemiemeler

kazandérel abi l ir T¢e¢rkiyeodde ve én
u-akl ar, minib(,sler, vb. ait ornekler b
s¢redigerbi Iirl i k bajl aménda katkée sajl ar ken
ara-lara binemeyen kikilerin de bu mek®©nl ar é den
bu t¢r temal é restoranl ar / keafdeeljeirl kauylnléa nzéacneal nadraa
ge-ir me i mk©née sajl amaktadeéer (Wei ss, Feinstein
restorana, kafeye don¢gktegreéelen ul akém ara-1 ar éna

i n
I e bir
yadda Kk
ul unmak
¥zbay

Kncelendiji tarihmnev&alafle, oKkamyadéd& hasvsaoelaék
Yel dezl arée Par kénd yer al maktader. Konya B¢yé ke
A300 tipi u-ak i - k©onl arénda yapeéelan d¢zenl e me
u-ajén bulunduju a-ék alan ise cam iskele ol ara
(Konya B¢yeéekkehir Bel diyesi, t.y). Yine Konyabd
kahveci/ kafe olarak hizmet vermektedir (kekil 2)
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kekiKlonly.a U-ak Restoran (Kikisel Ar«k

Kahveci/ Kafe (Kikisel Ar

4. SONU¢ VE ¥NERKLER

Mi mar i s¢rdereéelebilirlik, bina yakam d°ngg¢seén
ger i d°n¢kegm verwmenibdegnrki bi evlPemrdne sahi ptir. Bi
s¢rderelebilirlik bajl amenda hi zmet ° mr ¢ nyg t a me
sajl anar ak bu s¢rece dahil edil mesinin yaneée seé
gemégze kazandér él masénén da m¢gmkegn ol duju gor ¢l
ol arak tasarl anan bu ara-1lar kull anéceéelarén ilg
bul undukl arée b°lgeye turizm xenekmep&mieki a-¢edan Kk
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Kermeézée et, d¢é¢nyada en °nemli protein kaynakl!l al
oranlaré ile vazge-ilmez bir ¢réegn ol arak kabul e
ke-i ve manda gi bi h-aiyzvgainlliarkkans i cKked seu i aan | aska&lam
bil eki mi ise ortalama olarak %75 su, %20 prote
unsurl ardan ol ukmaktadeéer . Koyun vyetiktiricilifi
dayanmakzZzwdeéetri Kalitesi tot al ol ar ak, kar kas kal
dajéel émé), et kalite ©°zellikleri (ki myasal k o mp c
dejerlendirilen etin yenmeet koplan kaleuk edilebflifiky gihi Kk a k | € k
parametrel eri kapsamaktader . T¢e¢rkiyedbde ol dujou
taraféendan tercih edilen kuzu etinin kalitesini
sonr asénral eaidti rf.akHa’y vanl arén geneti k yapése, hay
ajerl eje, eyt aeamen kbhxluémar é, cretim sistemlerd
hayvandan el de edilen karkas ve .etelsalmi tves ikreis i i,
ait faktorl er i-inde de kesim y°ntemi ve kan a
kokul |l ar é&, ol gunl aktérma ve muhafaza y°ntemler.]i
pi Kirme usul gtvei kekltrcihlerits ke al éxkxkanl ékl ar é
sretiminde, sretimin her akamasé ayné derecede
yetiktiril mesi, hayvanl arén nakliyesve dijdryemilky
kekilde t¢keticiye ulakterél masé akamal arénda ge
sajl anmasé b¢yéek °nem arz etmektedir.
Anahtar kelimeler: Kuzu et i, sretim, kalite faktorl eri

Factors Affecting Quality in Lamb Meat Production
Abstarct:

Red meat is one of the most important sources of protein in the world and in some countries, it is
considered an esseantial product with very high consumption rates. When it comes to red meat, it is
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understood the striated mustikesue that surrounds the skeleton of animals such as cattle, sheep, goats
and buffal oes. l'tds gener al chemical compositi ol
mineral and 1% other chemical elememdgat production in sheep farming is largélgsed on lamb
production. Lamb meat quality includes parameters such as carcass quality characteristics (proportions
and distribution of carcass parts), meat quality characteristics (chemical composition, microbial
properties) and meat eating quality ¢(sefs, juiciness, flavor, total acceptability) evaluated by the
panelists. Many factors affect the quality of lamb meat, which is preferred by most consumers in many
Mediterranean countries as it is in Turkey. These arslprgghter and posaughter famwrs. Genetic
structure of animals, breed of animal, sex, age and slaughter weight, anirdaleciimg conditions,
production systems and pstaughter processes important affect the carcass and meat quality obtained
from that animal. While slaughteringetihod and bleeding, slaughter procedure,-plastghter storage
conditions, maturation and preservation methods are effective among the factors related to slaughter and
postslaughter, in the marketing and consumption phase, the cooking method and shepeeait and
consumer preferences and habits stands out. In the production of a quality lamb meat, every stage of
production is equally important. In this sense, it is of great importance to provide hygienic and standard
conditions by showing the necessamare in the stages of raising quality animals, transportation of
animals, slaughtering under hygienic and standard conditions and delivering the product to the consumer
in an appropriate manner.

Keywords: Lamb meat, production, quality factors
1. GKRKKk

Koyun yetixktiriciliiji, Akdeni z kukajénda yer
faaliyettir. Bu faaliyette el de edilen gelirler
araseéndaki ticarettliesidei -°inremddz ayreada < wnudakn akkiezul
gel mektedir. Bunl ar ; genel ol arak s¢tten kesi mde
sonra besiye alénarak kesime g°nderilenler
erada tutulan ve daha sonra besiye al énai
mBdué raénllaabmdlai rher ¢l ke veya Db°l ge kendi eI e
ve t ¢r ¢ belu rklaernkiakst iarf.e rD ¢énjyéa 105r tkagl' admar .k
i 9 kg ve Méseéer, Ameri ka Birlexkik
ar bul unmaktadéer. Avrupa ¢l kel e
6 de 8 kg, Ktalyadéd da 9 kg, Ks pe

g, Kr | and &tedir Ganide ¢étali 1098&. da 21 kg

da 2019 yele itibariylemdlotpddaanr .1. &i0r2 6 3 y
[ n en -ok koyun yetikti
(74 milyon), Avustralya (66 mi
kakoekhWud5vmrl éje ile d
d¢nyada mevcut koyunl é
de 21019 yeéllémiikttiibra.r i
ket i mi i se gel
I nda 12.4 k
iji o g°re¢glm
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Gé¢negmegzde Akdeni z clnkekey
dayanmaktadér. Bunlardan il
etmeden yerI érkl ar il e f
orandat t e ve buraseée ge vaat eden bir
yeti r [ bir-ok ail eni ge-im kaynaj éne
er oz °l 1l ekme ve -evr egseelli kbmea wlrmasyaa] | knanrmaék t @
ol ar ar yedi kl er i y e mi en iyl Kekl i de
besl |l arda, dojal ¢reé¢n imajée da °ne -ékm

h kaynak
etl erin yapél abi
k

S5 — D

>DSX O —+ X
~
7\_010_
C < .
N =
S

DO X



36
sistemlerinde, koywc ul uk f aal i yet: hayvan refahée ile ol un
1991).

Kuzu eti kalitesi, etin sahip olduju kimyasal (

i-erijJi vb.), mikrobiyolywajsiak, °fziezil kkéler(it €k etnhkr,
ile ilgilidir. Kaliteldi et cretiminin esasé kal
ortamlarda kesi mi yapélan ve veterinerlerin safj
kaliteli etler elde ediirK oyunl arda et kalitesini etkileyen bir
il gili faktorler (éerk, cinsiyet, yak vb.) ve di
hijyeni ve prosekderr¢ ewb.i)-.i ndevreedseklalfia esinin ol
sistemi ve besleme kokull areé ©°neml:i bir yere sah
et kalitesini etkileyen faktorler verilmicktir

Genel olarak kuZ@éendtbhn, doghét ibéirl egm ¢thnarod ar ak ke

karakteristik ©°zellikleri bulunmakta, insan sajl
dejerlendiril mektedir. Kuzu &eti, bu ankamdame?® ze
anl améned& |l gleseal bazda ol an bakém ve besl eme Kok
taraféendan farkleé istemlere sahip karkaslar da o
karkas ve kar kast aanl aerl dge® setdeirli el nme®knteendliir .par -
Bunlaréen yanénda t¢ketici i -in fiyat faktO®org¢¢gnyg
i -eriji ol duk-a etkilidir. Yapélan bir-ok aracxt
d¢e¢zeyinion dijerfar gkt leroedd mgtdege - bkl irtiddamarkt edi r
rahatseéezl éklaré ile i1 gildi ol arak yaj asitleri k
etinde olumlu seviyelerde ol duju bilimsel ol ar ak
¢trelge 1. Kuzu karkas ve et kalitesini etkiley
Rand. Karkas Kalitesi Et Kalitesi
(%) AT ] Konf. [ Yaj . Sul. | Renk ]| yuam. [ An [ T
K -
Faktorler
Irk *% *k%k *kkk *kk * * * O *
Blrey Ve *% *% Kkkk *% * *kk *%
Genotip 0 0
CInSIyet *% *k%k *% *kk 0 * * * *k
A ]‘ é FYI aé( k *kk *kkk * *kkk * *kk *% *% *kk
Verim ve ¢tevresel
Faktorler
Kkllm * *kk O *% 0 * * O *
Besleme *kk *k%k * *kkk * **k * *% *k
K I a \ e Y * *% *% *kkk *kk * *kk * *kk
Kat kél a
Kesim ¥ncesi ve
KesmFakt°orl eri
Stres ve *kkk * 0 0 *% *kk *% * *k%k
Nakliye
KeSIm *% *k%k 0 * * *% * *% *
kokul |l a
Bayeéeltm 0 0 0 0 e * * w*
Kesim Sonrasé ve Sat ek
M u h afaza 0 O 0 O *% *kkk *kkk *% *kk
SO]‘utma *% * 0 0 * * *k%k * **
Depolama O * 0 0 *k%k *kk *kkk *k%k K*kkk
T¢e¢ketim Faktorl eri
P | K | r me O 0 0 *k%k *kkk *kkk *kkk *kkk K*kkk
K Cl I t 6 r e 0 *kk *% *kkk * *%k%k * *kkk *kkk
durum
0-¥ n e ms-Azzikili, ** -Orta Derecede Etkili, ***¢ o k Et k-Edad Etkili * * * *
Rand. : Randéman; Aj . Ajagr. l: e k;aj Hed fek:; KSard f. ar baud wd rujk ; Yum.

T.:Toplam
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Boyun on incik

kekil 1. Kuzu karkas ve °nemli par -

2. KESKM ¥NCESK KUZU ET KALKTESKNK ETKKLEYEN ETE

Kesim °ncesi et kalitesini etkileyen faktorl er
rk ve genboetsilpe mey akko, K uclilnasriéy,e ty, e thiakktéimr me
, kesim ©°nciemi® mcaekdii ya@i nvlee nhda yrvireen ésng r ke

icn kendine has °zellikleri
€l an arakt ér mal arachaa, ykuonwuwma ke
uju rapor edil mektedir. Ayreé
k dejerlendiril mektedir (Schonfelc
al ar das,e ks ¢at] -ég | é&rkld laa rdéan ey & Kk érklara g°°re
te¢er (Woo-Hogyg at . al 1980986utl ¥ajl & kuyr uk
esinde daha fazla deri atat,899.aj biri ktir

Et kalitesinde cinsiyetler araséndaki farkl el é
su tutma kapasitesi, sululuk veya renkte cinsiye
(Dransfield et al., 1990; Field et.al 1990; Koohmar ai e et al ., 1996)
yaj orané a-éséndan dikilerde yajlanmanén daha
kaybé ve gevrekliJini etkilemektedir (Santos et

Kuzul arda yak eveabeanled eajadréelndlej Bnda, yakeén il
yajlanma artmakta ve pigment miktaréndan
and Faidhi, 1990; Sanudo et al., 1996; Rousktr i m et al ., 1994&)
kuzul arda yapeéelan bir-ok -al ékmada, kesi
renk ve etin kimyasal bilekiminde °nemli etkiler

Kuzul ar chae sth &kn®&m ke¢orkeutlilna rséi svtee ml er i et kalitesi y
Yetersiz ve kalitesiz yemle yapélan beside hay
kalitesini ol umsuz y°nde etkiledifji, y ¢ ksek e
bildirime kt edi r . Kuzul arda s¢tten kesim yakeé etin p
etkilemektedir. S¢t emme d°neminde olan -ok gen-
ol maséna bajlé ol arak dahnma ss¢otltuek, rneenrkdyi a enta zed rdaen
bul unan demir i-erijinin, kaslarda daha az miyog
S ¢t emen hayvanl ar s¢tten kesilmik hayvanl ara r
Kl avet eon,arq@a&knerler ada besl enen hayvanl ar, yojun 'y
konsantrasyonunun y¢ksek ol maséna bajlée ol arak d
yem ve merada beslenen hayvanl aredlal iiksleeratnidre rfearm
ol duju belirlenmixktir. Burada rasyondaki yem i -
ol maktadeéer (Resconi et al ., 2009) .
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Kesime g°Pnderilecek olan kuzularda kesinmi °ncesi
gi bi duruml ar da et kalitesi czerinde et kildi f
hayvanl arén strese girmesi veya kesim °ncesi di 1
y°nde etkilenmektedir. K essoi knud ertma s € n ckee s h any vsaonnlr aarsé
d¢kmesine yol a-maktader. Kesim °ncesi kas gli ko
azal méksa, gli kojenin | aktik aside d°n¢gktér ¢l me
renkli, sututna kapasitesi y ¢ ksek, anor mal |l ezzete sahip

elde edilmektedir (Maria et aR003; Villarroel et al., 2003).
3. KESKM VE KESKM SONRASI KUZU ET KALKTESKNK ETE¥

Kesim ve kesim sonir-aisred e tkda diim omheatnoduw,ktkkeadiem pr
kan akét ma iKIem|, kesim sonrasé depol ama kokul
kokullare ile t¢gketim kekIl i gibi fakt©orterderi et ki l
ve kesim sonrasé uygul anan i klemler karkas kalit
etkiye sahiptir. Dojrudan beée-akla yapeélan kesi ma
yapélan kesime g°resdaha kacvkasgéea. k&eanmdam mi
d¢kmekte ve bu etlerin muhafazasé s¢gresi de k é
ger-eklektirilmelidir. Kesimden HermeCdd®)nrad éatmla

kalitesinnk or unmasdaa-&8semlidir (Anonim, 2013).

Canl é hayvanf@da3dkasagpélndadér 0O Kesimden yakl akeék

gestermekt e, kesi mdben/ 2a& asa@&atd as kmarl anaiks ead®r 4 Ke's
gl i koresisaces¢ggli kojenden ¢retilen | aktik asit n
gli kojeni akéreé yorgunluk, a-lé&k ve korku nedeni
sénén ul akacajé son dejerv,e edti nt gkaedt i°mrikganl¢i,t d sgikrei
anl amda et pH sénén ul akacajé son dejer, kesim
cinsiyet, canl e ajeéerl ek, yajl anma, besl enme ve
(YoungandWet , 2001; Sanudo et al erme0d0T7TekmBiili senegml ié

dajéel éme ol up ete mozalk bir yape kazandéer maseéede
iy bir mer merl ekme (etipedwlguad ug® s(t¥erteam ,e t2100r5)daha |

Kasén ete d°n¢kegmeg sérasénda ujradéejée en °neml

sertlifji veya katélejédeéer ve bu -648aydat pdlr dsaéeng:
sertlifji sonl anéret Rirgdrimdretriifni ¢ sacitudeana kapa:
ve t¢m karbonhidratl ar l akti k aside par -al aneér
yumukamaya baxkl ar, gewlieez&ti avae(Anpruam20&6a k bi r h Ol al e
Kuzul aegdavgakesim ajérl ejénén artmaseée ile kark
yapélan standart bir par-alama ile de el de edil

cretiminde ¢zerinde durul an kejhetdlairdiear k& al pard a
bel , sért) oranlarénén y¢ksek ol masée i stenirken,
ol masé ve uygun ortamda sojukta muhafazasé °neml

Kesimden sonrakkras| ar én késa s¢rede sojuk hava deposune
yumukakl ék, tekstg¢gr yapésé, su kaybe, renk ve ko
kalitesinin korunmaseénda hay asigereRen bususlardarebirisipt i r .
karkasl arén pH sénén 6.0 seviyesine inmeden heézl
gel ebil ecejidir. Sojutma i-in °nelrs |G ysd sd ¢ekmdreg,
ve sonrasenjdak nbamadd@)p oslugramg Dedér (¥ztan, 2005
El de edilen kuzu etlerinde raf °mr ¢n¢ uzat mak
konuda ambal ajl ama ve paketl emedir. Bu anl amda -
Medd et al . (2002), kuzu eti ¢zerine, dokusal ve
°czelliklerini uzun s¢reler boyunca (29 geé¢ne kade
sonr-2sg@¢nl) tavsiye et mekkatreédki é&rmeé nydi an emoudyigfuiny eb iart ngoa
etin duyusal ©°zelr(Ripélletal, 2013k or unabi | mekt edi
Téeketici a-éséndan baktéjemézda i se, t ¢cketici
czerinde et kil mamaktdader ki TmEesigmeakave piKir
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veya haklama vb.) etin |l ezzetini ve dokusal yapeée
Bu durum ayné zamanda t¢keticilerin adexkéhkey d
hatta y°resel olarak da etin pikirme sécakl éjeé
konusudur (Bernues et al., 2012).

4. SONUC¢

Et kalitesi czerinde kesim °ncesi ve sonraseé g
kalitd i bir crén el depaeztamelka ma- itng ktegtm g raektaimma | ar éneéer
edi |l mesi gerektijini gestermektedir. Kesim ©°nce
cretilebil mesi genot i-peslem&keotkiukltliarrnge, yylankt,e nelienrsii,y ebt
ol arak kekillenmektedir. Bu anlamda yetiktirme s
hammadde sajlayacak kekilde planlanmasé ger ekmek
uygunk esim prosedg¢rl erinin uygul anmaseé, hayvanl ar é
sojuk hava deposunda dinlendiril mesi gi bi hususl
al éndéjénda, Kkuzu eti csretiimkadeamamémdbanisms em
isreticilerin h e md de teketicilerimdar éru alokuja
unut ul mamal edeéer .

KAYNAKLAR

Anoni m. (2013) . Géda Teknolojisi. Et ve | r¢n
Ankara, 2013.
http://megep.meb.gov.tr/mte_program_modul/moduller_pdf/Et%20Ve%20%C3%9Cr%C3%BCnle
ri%20Analizleri%201.pdf14.06.2021.

Anoni m. 2T€elkon o | Gégjdias i . Et ve Et |Jre¢égnloerii Tekno
Ankara, 2016.
http://megep.meb.gov.tr/mte_program_modul/modi(Hig620ve%20Et%20%C3%9Cr%C3%BCn
leri%20Teknolojisi.pdf 14.06.2021.

Anoni m. (2021) . Tarém | régnloeri Pi yasase. K¢ -
Gel i ktirme Enst

https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%26Ta%B1m%20%C3%9Cr%C3%B
Cnleri%20Piyasalar%C4%B1/2021
Ocak%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Raporu/K%C3%BC%C3%A7%C3%B
Ckba%C5%9F%?20Eti,%200cak%202021,Tar%C4%B1m%20%C3%BCr%C3%BCnleri%20Piyas
a%20Raporu.pdfl3.06.2021.

Barkawi, A.H., EtAsheeri, A.K., HafezY.M., Ibrahim, M.A. and Ali, M.M. (2009). Growth and
carcass characteristics of lambs in relation to plasmall@hkd some histological traits of
Longissimus lumbarurandBiceps femoriss affected by breed and age at slaughter. Livest. Sci.,
124:914.

Beriain, M.J., Horcada, A., Purroy, A., Lizaso, G., Chasco, J. and Mendizabal, J.A., (2000).
Characteristics of Lacha and Rasa Aragonesa lambs slaughtered at three live weights. J. Anim. Sci.,
78: 30763077.

Bernues, A., Ripoll, G. and Panea, B. (2012)n&loner segmentation based on convenience
orientation and attitudes towards quality attributes of lamb meat. Food Quality and Preference, 26(2):
211-220.

Bickerstaffe, R., Le Couteur, C.E. and Morton, J. D. (1997) Consistence of tenderness in New
Zealand r&ail meat. 43th International Congress of Meat Science and Technology, pl97.96

Butler-Hogg, B. W., Whelehan, 0. P. and Mummery, P. (1986) Carcass quality of dairy sheep.
Animal Production, 42, 461 (Abstr.).

Dransfield, E., Nute, G.R., Hogg, B.W. andalt¢rs, B.R. (1990). Carcass and eating quality of
ram, castrated ram and ewe lambs. Animal Production 562291

FAOSTAT. (2019). Livestock Primarpttp://www.faostat.fao.org.tr/site/5690.06.202.


http://megep.meb.gov.tr/mte_program_modul/moduller_pdf/Et%20Ve%20%C3%9Cr%C3%BCnleri%20Analizleri%201.pdf
http://megep.meb.gov.tr/mte_program_modul/moduller_pdf/Et%20Ve%20%C3%9Cr%C3%BCnleri%20Analizleri%201.pdf
http://megep.meb.gov.tr/mte_program_modul/moduller/Et%20ve%20Et%20%C3%9Cr%C3%BCnleri%20Teknolojisi.pdf
http://megep.meb.gov.tr/mte_program_modul/moduller/Et%20ve%20Et%20%C3%9Cr%C3%BCnleri%20Teknolojisi.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Piyasalar%C4%B1/2021-Ocak%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Raporu/K%C3%BC%C3%A7%C3%BCkba%C5%9F%20Eti,%20Ocak%202021,Tar%C4%B1m%20%C3%BCr%C3%BCnleri%20Piyasa%20Raporu.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Piyasalar%C4%B1/2021-Ocak%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Raporu/K%C3%BC%C3%A7%C3%BCkba%C5%9F%20Eti,%20Ocak%202021,Tar%C4%B1m%20%C3%BCr%C3%BCnleri%20Piyasa%20Raporu.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Piyasalar%C4%B1/2021-Ocak%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Raporu/K%C3%BC%C3%A7%C3%BCkba%C5%9F%20Eti,%20Ocak%202021,Tar%C4%B1m%20%C3%BCr%C3%BCnleri%20Piyasa%20Raporu.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Piyasalar%C4%B1/2021-Ocak%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Raporu/K%C3%BC%C3%A7%C3%BCkba%C5%9F%20Eti,%20Ocak%202021,Tar%C4%B1m%20%C3%BCr%C3%BCnleri%20Piyasa%20Raporu.pdf
https://arastirma.tarimorman.gov.tr/tepge/Belgeler/PDF%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Piyasalar%C4%B1/2021-Ocak%20Tar%C4%B1m%20%C3%9Cr%C3%BCnleri%20Raporu/K%C3%BC%C3%A7%C3%BCkba%C5%9F%20Eti,%20Ocak%202021,Tar%C4%B1m%20%C3%BCr%C3%BCnleri%20Piyasa%20Raporu.pdf
http://www.faostat.fao.org.tr/site/569

</
—

UBAK

40

Field, R.A., Maiorano, G., Mccormick, R J., Riley, M.L., Russell, W.C., Williams, F.L. and
Crouse, J. D. (1990) Effect of plane of nutrition and age on carcass maturity of sheep. Journal of
Animal Science 68, 1616623.

Guerrer, A., Velandia ValerooMGa mpo, M. M. and Safudo, C. (2013
Ruminant Meat Quality: From the Farm to the Fork: Rewiev. Acta Sci., Animal Sciences. 35(4):
335347.

Johnstone, R.G. (1983). Introduction to sheep farming. William Collins Sons and Co. LTD.
London.

Koohmaraie, M., Shackelford, S.D. and Wheeler, T.L. (1996) Effects edidréhergic agonist
(L-644,969) and male sex condition on muscle growth and meat quality of callipyge lambs. Journal
of Animal Science 74, #@9.

Medel |, ., SaitCed@ezoC. S. MarPrahraz B. , Roncal ®s
Quality of vacuum packaged lamb meat after different ageing times. Book of Abstract of 48
International Congress of Meat Science and Technology, v. 1, n. 1,-f4346

¥ztan, A. i(nBO0OO0vse) .t ekktnobliolj i si . TMMOB Géda M¢ hen
Yayén No:1. Ankar a.

Priola, A., Micol, D. and Agabriel, J. (2001). Effects of grass feeding systems on ruminant meat
color and flavour. A review. Animal Research, 50: T13%0.

Rashid, N.H and Faidhi, A.A. (1990) Quality characteristics of meat from Awassi lambs as
affected by slaughter weight and feeding level. 36th International Congress of Meat Science and
Technology, pp. 13441.

Resconi, V.C., Campo, M.M., Font Furnols, M., Montossiand Sanudo, C. (2009). Sensory
evaluation of castrated lambs finished on different proportions of pasture and concentrate feeding
systems. Meat Science, 83-31.

Ripol Il , G. , Al bert 2, P. ., Casas Ws, | . veaind Bl a|
calves reared under three management systems and color evolution of meat stored in three packaging
systems. Meat Science, 93, 3363

RoussetAkrim, S., Young, 0.A. and Berdague, J.L. (1997) Diet effects and growth effects in
panel assessment of shawat odour and flavour. Meat Science 45(2)-184.

Santos, V.A.C,. Silva, S.R., Mena, E.G. and Azevedo J.M.T. (2007). Live weight and sex effects
on carcass and meat GRROG& ys wdk I6i6B riraeddos .t eMea a tr

Sanudo, C.Santolaria, M.P., Maria, G., Osorio, M. and Sierra, I. (1996) Influence of carcass
weight on instrumental and sensory lamb meat quality in intensive production systems. Meat Science
42(2), 195202.

Sanodu, C., Sanchez, A. and Alfonso, M. (1998a). SmathiRant Production Systems and
Factors Affecting Lamb Meat Quality. Meat Science, Vol. 49, No. Suppl. FS629

Sanudo, C., Nute, G. R., Campo, M. M., Maria, G., Baker, A., Sierra, I., Enser, M.E. and Wood,
J.D. (1998b). Assessment of commercial lamb meality by British and Spanish taste panels. Meat
Science, 48: 91100.

Sanudo, C., Campo, M., Olleta, J.L., Joy. M. and Delfa, R. (2007). Evaluation of carcass and meat
quality in cattle and sheep. Methodologies to evaluate meat quality in small rumiVageningen
Academic Publishers, EAAP. No: 123, The Netherlands. 225.

Schonfeldt, H.C., Naud C,R.T., Bok, W., van Heerden, S. M., Sowden, L. and Boshoff, E. (1993).
Cooking and juiceness related quality characteristics of goat and sheeppa&cience34, 38 }
394.

Torrent, M. (1991) La oveja y sus producciones. Ed. Agricola Aedos S.A., Barcelona, pp. 1543
(in Spanish).



</
—

UBAK

41

Wood, J.D., MacFie, H.J.H., Pomeroy, R.W. and Twinn, D.J. (1980). Carcass composition in four
sheep breeds: the importance of typbrefed and stage of maturity. Animal Production 30;133.

Villarroel, M. ; Mar 2 a, G. A. Safudo, c. ., Ol
transport time on sensorial aspects of beef meat quality. Meat Science, 63(3%7353

Young, O.A. ad West, J. ( 2001). Meat color. Meat Science and Applicatipons. (Ed.:Y.H.Hui,
Wai-Kit Nip, R.W. Rogers, O.A. Young). Marcel Dekker Inc. U.S.A. 704.

Zygoyiannis, D., Stamataris, K., Kouimtzis, S. and Doney, J.M. (1990) Carcass composition in
lambs of Greeklairy breeds of sheep. Animal Production 50,-269.



42
Presentation ID / Sunum No=2
Or al Presentation [/ S°zIl ¢ Sunum
ORCID ID: 000600022394179X
Gr i Kurt Optimizasyon Algoritmaseéne
Hi droel ektri k Enerji L retiomini

Dr. ¥jJreE€rguhy&ai U

Karadeniz Teknik | niversitesi, M¢chendislik Fa
ergunuzlu@ktu.edu.tr

¥zet

Bu -alékmanén temel amac é, T¢rk ye'n n gelecek
et mek -opt gm z&uydn al gor tmasé ve regresyon f
gel Kt rmekt r. Regresyon fonks yonu ol arak | n
fonks yon kull anéel mékteéer. N¢futsgkegtaym |, sharfgt palrdl
taleb ve ortalama yeéelléek sécakl ék ver | eérr.gel
Ge l Kt r I en modeller n dojrulujunu test et mek
ayr él mékkutrétr .op&@r m zasyon algor tmaseé l e opt m z
e] t m hem de t est set - N en k¢ - ¢k hata de
bel rienm kKt r. En Gy nmdEel pkaj ¢lhhméekandak FQPE&EI| y
Ol ukturul an projeks yona ger e, Tée¢rk ye'' noon HE |
bekl enmekted r. Méwv cnu tg ed cercwe-kit aerk, THErik dyeg er | er n
ed | eb | r-b r dojnulgksbet mbkt eded. | eb | ece]j
Anahtar Kelimeler: Gr i kKurt optimi zasyon algoritmaseé, H
model |l emesi, T¢rkiye

Prediction of Turkeyédés Hydroelectric Generatio

Abstract

The main purpose tof dtelvied opt adyhybri d model con
algorithm and regression functions to predict T

[
Linear, exponential, hyperbolic and quaodnrsati c
Popul ati on, gross domestic product, install ed i
demand and average annual temperature data are
model s. In order to tesdeltle abeudatp bdBvehbéedav
as training and testing. The quadratic function
been determined as the best model since igt has t

set. Turkey's HEG projection was made until 2030C
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projecti@nHEGuv &kleye i s expected to be 137.68 TWh
Turkey's future HEG valtuaelsl e aanc dower aecsyt i wiatt e dt hwd tph

Keywords: Grey wolf optimizer algorithm, Hydroelectric energy generation, Energy modeling, Turkey

1. GKRKK

2016 yéleéenda d¢nyadaki enerji té¢keti minin %8 1
karkél anmeRt é20{®@AZBFosi | yakét rezervlerinin seé
g°z ©°n¢ne aléndéejénda enerji kull aneménda fosi l
Ayr éca, fosil yakétl ar én yainamacrél asroénnuécnu noer d eary ao |
zararlar konusunda da D¢nyada artan bir farkenda
2018 yélenda T¢rkiyebde elektrik ¢retiminin 37.
hi droelektrikten, 6.5%06b%b¢pzgaotdanmal. BWwérjoggdracx
2020; TEKAKkK, 2020a) . Hi droel ektri k enerji yenil e
ne fazla katkeé sunan enerj.i ter ¢deéer . Te¢r kmiyedde

(HE} ) ger-eklexktirilmiktir. Té¢rkiyednin yell ék
°n¢gne aléendéjénda, HE s¢rder el ebilir ve yerli

oynayabilir (ETKB, 2020).
T¢e¢rkiyeodde rHE T ¢trakhinyienlEel ekt ri k Kl etim Anonim Ki

ve genellikle ger-ek dejerlerden olduk-a y¢ksekt
kaynakl aré ve i klim deji ki kIl ifjriliik eetinhegki lii- ipno|giet
projeksiyonlaréna ihtiya- wvardeér.

T¢rkiyedde enerji t¢e¢ketiminin modell enmesi ne vy
cretimi ve °zellikle yenilenebilir enerdnii ngreent i mr
°neml i yenil enebilir enerji kaynajé ol an HE] il
vd. (2010) Te¢rkiyebdbnin HE) 6y¢ tahmin etmek i-in
ve geri yayélém (GYer dailrg.orGA malleared] iitliel eerf it knho
YSA modell erinden daha iyi performans g°sterdif]j
teketi mi, birinci./l enerji t¢eketi mi, kurulu g¢-,
dejikkenler ol arak kul A médelimé&wlangak 2006@1 2 kyék dakeé e
HE | tahminl er. el de etmikler d0o21 Wzdlul awdk. a(r2alsle-
projeksiyonunu geliktirmek timaisre GYABWe yaapxaayf éanrdé |
model | er i g el iABG modemYSAGY¥ r cnbdel Y8Aen daha iyi per f
Model de girdi verileri ol arak br ¢t el ektrik ene
yell ék sSE)c akkullélkan(eOYmékt er .

Bu -al ékmada, Tée¢rkiyednin gelecekteki HE | dej e
algoritmasé (GWO) ve regresyon fonksiyonl aréna
bajémséez dejikken ollkurakl uGSgrK-H, BEETusve O&iser j i
Geliktirilen model ve %°nerilen-2i0B0 s@&mamyo ikuln
prg eksi yonu ger-eklexktirilmiktir.

2. MATERYAL VE METOT

2. 1. Grii Kurt Optimizasyon Al goritmaseé

GWO al goriirtmdséd iMvd. (2014) taraféndan 201460t e
yakal amak i-in en uygun yolu arayan dojadaki gri
s¢recinde ¢ st edlfa Kp) beta,i(l) dettdveé @cemeggPar eol ar ak adl an
(Mirjalili vd., 2014). Al fa adl é& kurt s¢greéegnegn lideridir ve s,
afaren yardemcésedeéralvieadamnm ¢s diriryae riakikn csii nder ada ge

ve sy¢iryetflaamrli nde al faya yardéemceée ol ur.omeqgadéri.ye.
Omegal ar Ss¢r¢ i -erisinde °nemsi z gi bi g°z¢ksel
Omegal aréen ol mamasé dur umunda ermgktedir.dBe kuk alfd, betat v e k
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avén etraféndaki rastgele bir yer olarak deji kti
GWO algoritmaseé dijer s¢r¢g tabanl é algoritmal at
pop¢l asyonu kull anér. Pop¢l agyon ai riarsd egleil ek wrl talr
GWO algoritmasénén iliklendirilmesiyle birlikte
ol arak belirlenen avlara dojru hamlelerini yapar
av konuimmamé- ®p¢tm ol amayacaj] éndan, bul unan —°z¢r

k°t¢ye dojru s

pop¢l asyond axkoiaraldkabplediliruvk]b\reﬁolyaar
vd., 2014; Mirjalili, 2015)x k ur t | ar & b Bbveldkycan wrAiu e

éral aneéer .
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\ \ %3 A \ 3 \ 3
yukalAieAZaAg L CveCirastgel e tiaslet %rtlegracdsiyron sayés
\ 3
Xa,vaedeeraseyla alfa, beta Xenedelutan®rr ;mgmu rkwm

“,

X{t+l)isemevcut -°z¢men ye rMialli edn 20dduMirjali, ®315)] eder

- (¥

AveCvektorleri algoritma i-erisindeki kurtl ar
(A kekilde taklit etmel erini sajl amaktader . D
saldéermazl ar . Ya bawKara@aviyenaeryhecel iyralvak | paé&t a
(Muro vd., 2011). GWO algoritmaséndaki kurtl arén

\ )
etmesiAk at sayé vektoqulioll enas&] kammé mr&r avl ar éna sal
komkul ujunda yeni —3z¢mler bul maya zorl arken, bu
yani daha iyi bir A9vekmer y° BWOmaygorit enmhars @n é n
noktasénda arama yapmaséna i mkan sajl ar.

\ \ %

Ckat saye Avaekkttorrég ni¢gsne aksine dojrusal ol arak d

\ )

dejerler alCéwektPu ¢s ayyeerdeel t Bkl manyemdm ezber | eme
karkélakel dejénda, rastgel e dejQ@TPIl)er Tseapjklea ydaor] aakd

kurtlaren avlanérken ¢(stesinden gel emeykeyeek!| er i

atmamak ve enerjilerini boka harcamamak i-in yen

2. 2. Hi droel ektrik Ener;j.i breti mi Tahmin Mode

HE, tahmin modelinin geliktiril mesi i -in GWO
uy gul anvoaketl d re.me d e kull aneél an regresyon fonksiyq
eksponansi yel (EF) ve i kinci dereceden (KF) f ol
l'iterat¢rde sékléekla kull anél déej é reda&n etne IBroadrea ek
verilen ortalama karesel hata ( OKH) model | erin
kull anél mékt ér . GWO algoritmasénén g°revi mod el
dejerini wvere regaegpwenbtbmikkt gonu katsayel

OKH——a( 0,) (8)
N

Denkl en, dddel i n tahmin etytiisjer gHkE | -Eddkd feajreénmii Hh i

gestermektedir. n veri sayésénée temsil et mekt e
ortal ama karesel hatalarén karek®°k¢ (OKHK), orta
RH) gi bi far k|l éélhmaé&ckat ékrr.i t@KHK,r i OMHIl Ve nor t . RH d
kull anél arak hesapl anabilir.
. nay, -0.0
a.Lg’ 8
ortRH=—5 % “310( (9)
n
&1, g
OKHK =&-3 (Y- o)y (10)
€N iz u
1.
OMH =& (¥ - 0] (11)
GWO al goritmasénén kontrol parametreleri ol an

°nce¢ -al éxkmalardan éadrmkl eseraséydilaell®@0€0€0dagalldlo
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fonksiyonun h®&ddfr.dejeagrriesd oln floAksiljomral @fj &m dlac
edi |l mi ktir Her bir regresyon fonksiyonu i-in 20

2. 3. KulVeriemél an
Tée¢rkiyedbnin HE) dejerkerini tahmin etmek i -1i°r
OYS, kurulu g¢-, BEET ve enerji t¢(iROtLBmid°wnemilne
kapsamaktadeéer . Veriler, moddlm sgdlii kKt e r mek i Kt
dojrulujunu belirlemek i-in kullanélan iRBEBt set.
yéll aréna ait veriR0OeBdgmrl var @dreat aistet v e r2i0lldr den
dejikkenkaynakfFar#dhe toplanan veriler kekil 1" de
kekiBlajle.ml & ve Bajémséz Dejikkenlerin Yeél
o 350 ——GSYKH (10 milyar $)
v 300 - »N¢fus (ml|)_/0n_kIKl_) . -
a) Ortalama Yéll é&k Sécakl &k (AC)
Kurulu G¢- (GW)
c 2507 o Br¢t Elektrik Enerjisi Tal ebis( TWh)
o ——Enerji Te¢ketimi (MTOE) z
2200’—-—Hidroelektrik Enerji 't (T Wh)
o 150 -
O 100
50 4
O\ T T T T T T T 1
1980 1985 1990 1995 2000 2005 2010 2015 2020
Yél |l ar
GSYKH, ngfus ve OYS verileri séraséyla T¢r ki
Terkiye Kstatistik Klet e muol(dlj]iIKKGe RdI20 Mg dvger | ¢ ¢
al énméxtér. Kurulu g¢-, BEET ve HE] verileri TEK
veril eri Enerji ve Tabi.i Kaynakl ar Bakanl éj énda
kesalt mokielieni n geliktiril mesini kol ay | aaktad rén ael
indirgenmi ktir.
3. ARAKTI RMA SONUC¢CLARI VE TARTI k MA
GWO al goritmasé, d°rt farklée regresyon fonksi
i -in hibrit HE§ eltiaktmi mi Imoidretl il rer i GSY KH, negfus, O
t ¢keti mi verileri modell erin girik verileridir.
Her Dbir fonksiyon i-in elde edilen en iyi model |
Yor =-0.0235+0.009%, +0.678%, +0.1826¢, +0.158, +0.3617%, +0.4154, (12)
— ,0.0009,,0.8243,,0.1326,,0.1058, - 0.0843, - 0.25
Yie =% % 3>(3 6)(4 8X5 3)(6 (13)

Yer =-0.71+ exp(- 0.3109- 0.073%, +0.758%, +0.2355, - 0.028%, + 05666, +0.7345,) (14)
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Yy e=- 0.06+0.6940 +0.444X, - 0.3324, +0.669%, - X; - 0.251X,
- 0..0685x, +0.343& X, +0.1463 X, +0.745%, X, +0.0974, X, 15

+0.263%,x, +0.086%,X, - 0.8378,X, - 0.0847%,X, (15)

- 0.103%;X%, - 0.1216¢,X; - 0.14%;Xs - 0.1584K,X; - 176X, Xs - 0.195X; X

- 0.213%? - 0.2322 - 0.2506¢ - 0.2690¢2 - 0.2874Z - 0.305%x?

Her bir fonksiyon i-in ejitim set.i verileri k
Tablo 16de sunul muktur . Tabl o 106deki verilere g
KF6den el de edil mi ktir.

Tablol.Ej i ti m Se-
Dejerl eri
OKH ((TWh)?)
K H 19.7802
EF 23.3244
DF 26.2152
HF 36.4914

Tablo 16de sunul an OKH dejerl eri geliktirile
dejerleridir. Model |l erin ejiraijmemper adbgmamns mar és
nedeniyle (°rnejin yerel bir -°z¢me takeéel ép kalr
Bu nedenl e, geliktirilen modelin tahmin g¢cegne K
al énmal eedeir . hdeatdejerleri Tablo 26de sunul muktu
iy mo d e | hem ejitim hem de test seti i -in en kg

Tablo2Test Set. K-in Hese:¢
Ort. OKHK OMH

RH (%) (TWh) (TWh)
KF 3.868 11.606 8.510
EF 5.654 16.963 12.439
DF 6.004 18.014 13.209
HF 6.355 19.065 13.981

Uzlu vd. (2014) ve ¢énar vd. (2010) tarafeéendar
test setl eri i -in ort.5. R %dejeer | Brui dedread eyl,a 4
model in hata dejerlerinden daha b¢gyeékteer. Bu dur
bir seviyede oldujunu teyit etmektedir.

T¢e¢rkiyednin HE] dejerl eri, ©°ne2rOi3l0eny énholdaerlé vie i
edil mik ve Tablo 36te sunul muktur. Senaryoda kul
projeksiyonundan (T} KK, 2020) al énméextér. Kurulu
t ahmin raporOedec) (TEKAK, edil mi ktir. Enerji t ¢
-al ékmaséndan al éenméxktér. GSYKH i-in 6.82%01iKk
regresyon analizi ile elde edilmiktir.akKneHE] en
dejerinin 137.68 TWh ol masé beklenmektedir
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Tablo3.2012 030 D° ne mi i -in T¢grkiye HE

Yéel [HE! (T[YéIl|HE! (T|[Yéel|HE! (T|[Yé&l|HE! (T

2019 80.832 2022 91.47 2025 106.908 2028 129.108

2020 84.072 2023 95.85 2026 114.168 2029 134.232

2021 87.588 2024 100.92 2027 121.968 2030 137.682
4. SONU¢

HE | dejerlerinin tahmini, enerji pol itikalar ¢
-al ékmada, T¢rkiyednin HE,| dejaelrgloerriit, marseégnrdeasny oon
bir model e da&ya&l0é d@lnermak 1209 tahmin edil mi ktir.
kriterlerine g°re modelin dojruluju kabul edil etk
Te¢rkiyednin BB30dggeé@iniaki 137. 68 T Wh ol masé b e
T¢e¢rkiye' ' nin yenilenebilir enerji hedefl easi ni n g
gerektijini gestermektedir
Kaynak- a
1.Cinar, D. , Kayakut | u,Dev&pment of dutur® &nengy; scefarios ithO 1 0 ) .
intelligent algorithms: 20dm3547284729.hydr o i n Tur ke
22Enerji ve Tabi Kaynakl ar Bakanl éjé (ETKB). (20:¢

https://enerji.gov.tr/bilgimerkezienerjihidrolik-en, 19.03.2021.

3. Muro, C., Escobedo, R., Spector,¥eCop pi nger , WRIf-gack (GarisQupus))hunting
strategies emerge from simple rules i2001,88 mput at
192 197.

4. Mirjalili, S., Mirjalili, S. M., veL e wi s, A. (2014) . AGrey wolf optir
Software, 2014, 69:461.

5Mirjalili, S. (2015).0 How effectaveripethbepuyr
Applied Intelligence 2015, 43150/ 161.

6. Met eorol oji Genel M¢egderl ¢7 ¢ (MGM) . (2020) . Ter ki

analizihttps://www.mgm.gov.tr/FILEBesmiistatistikler/yayinlar/parametranaliz. pdf
19.03.2021.

7. Tef ek, M. F. , Ujuz, H. A new dybr{d grawtatidnah searctelsiching( 2 01 9) .
learningb ased optimization method for energy demanc
and Appications 2019, 31:2932954.

8T¢rkiye Dojal Gaz Dajeéetéceéelareée Birlifji ( GAZBKR)
https://www.gazbir.org.tr/uploads/page/DunyaTurkiye-EnerjrGorunumu.pdf

9. T¢rkiye Elektrik Kletim Anonim kirket.i ( TEKAK) .

https://www.teias.gov.tr/eb)S, 19.03.2021.

10T¢rkiye Elektrik k&teti(mEKARBRNI mM(RO020b) . Teéer kKioye
https://www.teias.gov.trAT R/turkiye-elektrik-uretinmiletim-istatistikleri 19.03.2021.

11T¢r kiglet rElk Kletim Anonim kirket.: ( TEKAK) . (2
https://www.teias.gov.{r19.03.2021.

12T ¢r kiye Cumhuriyeti Strateji ve B¢t-e Bakkanl éj

http://www.sbb.gov.tr/ekonomike-sosyalgostergeler/#154002134900497d2c67edf

13T ¢r ki ye Kstatistik Kur umu (T} KK) e me(g2r0a2f0i),. Nr¢efn
istatistikleri
http:/www.turkstat.gov.tr/lUstMenu.do?metod=temeli€.03.2021.

14Uz | u, E. , Akpénar, A. ¥zt ¢ r kEstimbtesTof hydMealdmca r S.
generation using neur al net wor ks with,2@4,ti fi ci
69:638647.


https://enerji.gov.tr/bilgi-merkezi-enerji-hidrolik-en
https://www.mgm.gov.tr/FILES/resmi-istatistikler/yayinlar/parametre-analiz.pdf
https://www.gazbir.org.tr/uploads/page/Dunya-ve-Turkiye-Enerji-Gorunumu.pdf
https://www.teias.gov.tr/en-US
https://www.teias.gov.tr/tr-TR/turkiye-elektrik-uretim-iletim-istatistikleri
https://www.teias.gov.tr/
http://www.sbb.gov.tr/ekonomik-ve-sosyal-gostergeler/#1540021349004-1497d2c6-7edf
http://www.turkstat.gov.tr/UstMenu.do?metod=temelist

49

Presentation ID / Sunum No=16

Or al Presentation [/ S°zIl ¢ Sunum

ORCID ID: 00060001-75649777
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¥zet
Sodyum aljinat (NaAl g) , hidrofilikIliKk °ozel |l i
°zell i klerinden dolayé -ok fazla tercih edilen
nano takviye ndailkziekmekl¢etrlieneg ogurnd ujuna, ¢steéen el ek
sahiptir. Bu -alékmada sodyum aljinat/ grafen na
hazéerl anmék ve membranlarén ge-i r-goedmliinksuliPRzBe)l | i k
-ozeltileri kull anél mékteéer . Hazérl anan nanokompo
ve RB ge-irgenlik ©°zellikleri incelenmi ktir. Nart
edi |l mi ktir. En fazla Kjikmséygzéaelsa %' GBP gee i

membr anl ar da Bal deal edkimami triarf.en bazl & mal zemel er
membr anl ar ¢retme konusunda umut vericidir.

Anahtar Kelimeler: Grafen nanoplatelet; sodyum aljinat; rhodamiagnano kompozit membran

Preparation and Characterization of Sodium Alginate/Graphene Nanoplatelet
Nanocomposite Membranes

Abstract

Sodium alginate (NaAlg) is a highly preferred polymer due to its Ipfdiioity, biodegradability

and nortoxicity. Graphene nanoplatelets have low bulk density, superior electrical, thermal and
mechanical properties compared to other conventional nano reinforcement materials. In this study,
sodium alginate/graphene nanoplat (NaAlg/GNP) nanocomposite membranes were prepared and
aqueous solutions of rhodamibe(RB) was used to determine the permeation characteristics of the
membranes. Swelling percentage, water vapor permeability and RB permeability properties of the
prered nanocomposite membranes were investigated. Nanocomposite membranes were characterized
by FTIR and SEM. The highest percentage of swelling and RB permeability were obtained in
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membranes with 5% GNP and 3% GNP, respectively. This work is promisingoituqging
environmentally friendly and costfective membranes from graphemased materials.

Keywords: Graphene Nanoplatelet; Sodium Alginate; Rhodarriy@Nanocomposite Membrane

1. GKRKEk

Nanoteknoloji, t¢m tekni k fdaiadiipyleitnleeriinnd ea rpaokpt
al aneder . Son yéll arda -exki tli uygul ama al anl &
farmas®©°tik, géda endg¢gstrisi évb) nanoteknol ojini
grafen esasl| é& yerii tp sléinm@dré nreann kkeakmh edi | mesi | nan
ol duk-a °nemli kat kél ar sajl amaktadeéer (Das ve Pr

Bi yopolimerl erin biyolojik ol ar ak par - al anal
i k t-Guerreroig0ddi)a Kyi film olukturma yetenejin

, il a- sal éme, h¢cre kapseé¢ll eme si st eml
me, membran ayér ma y°nt eml erkiedirgMobaifari- e ki t
2 Rasmussen vd 003; Reyes vd. , 200
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al
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ve grafen oksit (GO)( lonita vd., 2
t adér . yoloiunur nareokorapozit polimerefinln@ekanikbvie termal

nin grafen nanopar-aceéeklarée kull anel
t bir film hazérl amak 2nanaop&r-taocsakl, a
ve bunl arén mekani k ve termal ©°zellikle
ticari olarak elde edilen ZnOve Tilanopar - acéklaréené kalsiyum al j i
Reactive Red 180'"in r emgivnei fgoitdoekrimeyka sia-li nd eandesyd re
Grafen bazl é nanokompozitler gelikmik mal zemel el
GNPO6l erin ¢sten mekani k ©°9zellikleri, yeni nesi |l
(Huvd.,2016). GNP'l er dijer nano mal zemelere g°re d,
°zelli klere sahip bir nano mal zemedir.
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Bu -alékmada -°z¢c¢ buharl aktérma y°ntemi il
nanokompozit NaAlg/GNP membrant hazérl anmékteéer . Hazérl anan m
karakterize edil micktir. Membranl arén hidrofilikl
buhar ge-irgenlikleri -al exmal ar é& (RBabpyarimaadesi t ér . B
kull aneél ar ak ge-irgenl k ©°zellikleri keyas!| anmé
bi yomedi kal , me mbr an a é ma prosesl eri vaif géda
sajl ayacak bir yenilikt

2.MATERYAL VE METOD
2.1.Kimyasallar

i
Yy r
r.

Sodyum aljinat (NaAlg) polimeri Sigma marka (orta viskozite), grafen nanoplatelet (%699,5
safl ekta 6 nm boyutta) Nanogr af. Nanoteknol oji 6
rodaminrb (RB) ge-irgenli ki stezred b pklagrliamthe , i kCaQrli nd ¢
Pl asti klexktirici -@®I5a)r anka rekvay Agl i(sCearsi nNok:usl6l anél deé.

2. 2. Membr an For m¢gl asyonu

Sabit or a
i mlerde al
|l ayecée -°z

nda gliserin il aveld pol i mer / na
€ e rka km¢ p estornir aks@&mldaar é4ma 6 de- apratul d
e

ac
aj I tisi il e -apraz bajlanarak hazér|l

h a
ba
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2. 3. Membr anl arén Karakterizasyonunda Kull ané
2.3.1. Membr anl arén FTIR Anali zl eri

NaAl g ve NaAl g/ GNP mermbmlaanrl éa,r éBrimmkearar Bodes:pel
spektrofotometresi kull anel arak el de edil di

2.3. 2. Membr anl arén SEM Anali zl eri
Membran °rneklerinin g°zenek boyutu ve-dajéelé

USA mar k ae lteakrtarmoanl émi kr oskobu kull aneéel dé.

2. 4. Hazérl anmék Membranlarén Kkikme Y¢gzdel eri

tapraz bajl & membranlarén su emme efjilimler
incelenmi ktir. Me mbr anl ar 24 saat oda sécakl éje
getirlenme mbr anl ar én Ki Kme y¢zdel er i (%SD) denkl em (
SD%=———— x100 (1)

2.5. Su Buhare Ge-irgenlifiji

Hazérl anan membranl arén su buharé ge-irgenl i k
75 mL saf su ile doldurul du. Her test membrané «
ayarl anmék inkib¢gt°orde snakj@eanttek Raybaat bsonaaat
Instruments, WSA&2 2 4 T) kull aneél ar ak kaydedi |l di . Su Buha
hesapl andé. Ekitlikte m (¢g) membr an&e| @mai mz nk all &
vet(24 saa) s¢re kekildedir (Anirudhan vd., 2018).
SBG=— 2

2. 6. Ge-irgenlik ¢al

RB (50 ppm) sulu -°zeltisi i -in iki bol mel i (
(25 ) daméet él mék suya kédrdké Hea-ziérrd eamlaink mearbé& kamd la
irl

(o]l
~
3
QD
(7))
(o]

yerl exktirildi. Bel i zaman araleéeklaréenda °rne
hacimde (1 mL) su °rnekleme ortaména il ave edild
spektrofobmetrik (Thermoscientific, Genesys 130V visible spektrofotomeer) y°nt em kul | ar
yapeéel de.

3. SONU¢CLAR VE TARTI k MA

3.1. Nanokompozit Membranlarén Hazérl|l anmaseé

Kl k akamada farklé& NaAlg k¢tlesine sahip mem
GNP il avesi ile hazérlanan sulu -°zeltilerden ha
belirli haci m erde al énarak petri kaplaréna d°kyg
kadar membranlar kurutulup, CaCl® z el i saantes¢re i le -apraz bajl a

Kkinci akamada NaAl g/ GNP membranl arée, sabit p
%3 ve %5 oranlarénda GNP il aveli -°zeltisi hazeér
hacimlerde pettk apl ar éna d°k¢m¢g yapéeld ve 40 sécakl ék

é
-%zeltisine 1 saat s¢re dal dérel an membranl ar én
e

Hazérl anan membranl arén bil Kimleri ve i simle
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Tablol.Kncel enen Membranlarén Bil exki mi
Membran NaAlg (g) % GNP Gliserin (g) aSYoONry Y
0KYOD
NaAlg1-GNR5 1 5 1,5 55
NaAlg1,5GNR5 1,5 5 1,5 20
NaAlg2-GNR5 2 5 1,5 55
NaAlg2-GNR1 2 1 1,5 55
NaAlg2-GNR3 2 3 15 30
NaAlg2-GNR5 2 5 15 55

3.2. Membran Karakterizasyonu
3.2.1. FTIR Analizi

keki |l 1 NaAl g ve NaAl g/ GNP membr anl arénén spe
NaAl g/ GNP' de g%zl eml enen tepe konuml ar énda 0 n
nanoplateletlerin dahil edilmesinilNa Al g ki myasal yapél ar énda hel
sonu-lanmadéjénée g°stermektedir. GNP' l erde g°r ¢

edilmektedir (Geng vd., 2009; Patole vd., 2010).

NaAl g membr anén s pekgernuinu h@GHegerdnedathd 893468 cht m
bandén i skt gaelriiflameiski N ait ol duj u g9%rdéelkme kbtaendtilra
COO- (asimetrik) ve COO( si met ri k) geril mesinden kaynakl and:
2014). Patole verak adakl ar @& su bazl é& yerinde mikroem¢l si

nanopar-acék i Kl evI i grafen l evhal ar i -in b¢y ¢
bozul mamék polistirenin nanopar - ac éekileragrafemiRsSn, gr a
nanopar-acék kompozitinin tepe konumlareéenda ©°nem
vd. , 2010) . Mahmoudi an vV e arkadaxkl!l ar é rejener

nanokompozitlerinin ETIGRPsSpeki numkdreameas, nRG' Ki
g%°r ¢l ¢r bir defj i Klerdid(Makmoodiamal.d20§2 né bel i rt mi K

kekiNlaAl.g ve NaAl g/ GNP Nanokompozit Membr ar

NaAlg

o
o

Gegirgenlik [%)]

T T T T T T T
3500 3000 2500 2000 1500 1000 500
Dalga Boyu cm-1

3.2.2. SEM Analizi
NaAlg, NaAlg2-GNP-1, NaAlg2-GNP-3, NaAlg-2-GNP-5 nanokompozit me mb

SEM mi krogr af | ardé@ sdéer agsPésytlear i K erkeiklt e2la r . Kompozit
etkileyen i ki °nemli fakt°r vardér: farkl é fazl a
materyalle i n ve polimerlerin y¢zeyi arasénda bir yapeée
bok!l ukl aréna neden ol abilir Bu sorun, buharl acx
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do°ke¢m y°ontemiyle hazérl anan imgmbyra20206da. sE&ahEgI
SEM g°r¢nteéegsende (kekil 2a), homoj end Maldo 10e;, r ¢ 2 s ¢
verildijJi gibi -exitli miktarlarda GNP kull aneéel a
g°stermektedideki Ghbeyatz¢gbol ¢mler, GNPOnin varl é] €
konsantrasyonunda, nanopartike¢gll erin kolayca agl
yézey oluktuju go°r¢gl mektedir. Bu, - °eafelileblgn buhe
(Ebrahimzadeh vd., 2016). GNP i-erifji il e kereéeln
(Ashori, 2014, Prol ongo vd. , 2014) . Gr af en n .
mekani zmasénda et ki lngowll2014f u s°yl enebilir (Prolo

k e k i(d) Naalg, (b) NaAlg2-GNP-1, (c) NaAlg2-GNP-3, (d) NaAlg2-GNP-5
Me mbr aSBEMr Blhkr ografl ar é
‘kj
\Lf(]@
3. 3. Membr anl arén ki kme Y¢gzdel eri
NaAl g ve farklée oranlarda GNP i-eren NaAl g/
y¢zdel endi kbBkil alniek arak hesapl andé. Tablo 26de f a
membr anl arén kKikme y¢gzdeleri veril di
Tablo2.Far kl & Poli mer Mi ktaréna Sahip Membranl ar
Membran A1 LINFT . F 4FLINIT . 22 AOYS
{ NNB&A
NaAlg2 Cadl 1 MNYy>XTYH
NaAlg1l-GNR5 Cad 1 MNOPp2XZCoOGRh
NaAlgl,5GNR5 Cad 1 MOOZNMEB
NaAlg2-GNR5 Cad 1 MONXZCnp
Tablo 26de artan polimer orané ile %Ki kme de
sonu-1lar mewdutt w2r0l1(@3dhanPgl i merl erin su emme dayv
hacim ve -apraz bajlanma derecesi, morfolojisi,
bir-ok fakt°rden etkilenmektedir (®zatlkova wadt m
dol ayéseéeyl a pol i mer zincirlerinin hareketl erir

i
ger-ekl ekmesine atfedilebilir (Pourjavadi, 2006)
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Tablo3.Far k|l & GNP Mi kt aréna Sahip Membranl arén ¢

Membran 4FLINFT . 4FLINFEEL 2 AGYS
{ NNBaAr ¢
NaAlg2-GNR1 Cadl 1 MOMZHMEB
NaAlg2-GNR3 Cadl 1 MMPZdIE
NaAlg2-GNR5 Cad 1 MONXZCNEH
Tabl o 306de pol i mer mi kt ar é sabit tutul up G
membr anl ar én vkeirkinhed iy ¢ zNdaenloeprliat el erin su al ém sev
neredeyse dejikmeden kal ma, saf polimerinkinden
(Gl askova ve Aniskevich, 2009) . Z a yokompozitkerdea v ar
hapsol mal ar, polimer ve nanopartike¢ll er araseéend
ayréecal ekl e bir yol haline gelir. Ge¢-1 ¢ bajl anme
partike¢l ¢ -evrel eyoelnekgdleir medri naimm kil eirminmn  wését | e
gevkemesini geci ktirir. Nanopl atelerin ekl enmesi
engell enmi k mol ek¢l |l erarasé hareketleriyle a-eéekl
3. 4. Membr anl arén Su Buhareée Ge-irgenlifiji
Hazér |l anan membranl arén su buharé ge-irgenli
Sonu-1lar Tabl o 46de veril di

Tablo4.Hazér |l anan Membranl arén Su Buharé Ge-|

Membran SBG (g/crax saat)

NaAlg 0,152

NaAlg1-GNR5 0,140

NaAlg1,5GNR5 0,145

NaAlg2-GNR5 0,150

NaAlg2-GNR1 0,134

NaAlg2-GNR3 0,076

NaAlg2-GNR5 0,150
Su buhare ge-irgenliiji membr anl arén neme kari
nemli ortamda kompozit membr anlAsrhéonm idayddneméndmb
verilerin, Tabl o 36deki Ki kKme dejerl eri il e tut
SBGO6nin azal dej e gzl endi . Bu dur um; GNPO6nin [
engell eyen hidradeomd&n vieaymuakltda cal Mdaogéna atfedil
GNP'"l erin belirli seviyelerinin NaAl g fil mi
mekani zmal ara atfedilebilir; (1) film matrisinde
yolsaj | anmasé, (2) GNP'" 1l er ve NaAlg fonksiyonel g
matrisindeki hidrofilik grubun azal masé, (3) mat
olur zincir hareketl il i jdiemde, e( p)olzdineai rmad g2 en inr
edi |l mesi (Yuan, 2011). Nano plateletlerin poli me
araseéndaki etkilekimin derecesi gi bi -exitli fal
subuhar ge-irgenlijinin %5 GNPG6lI I membranl ar énki n
membranda birikimin artmaséna, dol ayéeséyla membr
kol ayl akmaséena atfedil ebilrikr. (RWrlia&3hi md eacksa h kv de.k,t i
ve grafen oksit/indirgenmik grafen oksit (RGO)

n

dol gu i-erijini artmaséyla SBG oranénén azal déj
RGO ii-reeissahi p kompozit karkél aktéréldéjeénda su I
i fade etmiklerdir.

3.5. Membr anl arén Ge-irgenlik ¥zellikIeri

Dejiken NaAl g ve GNP mi ktaréna g°re hazérl ana
26daaékl andéj é& gi bi 50 ppm RB -°zeltisi kul l aneéel
3@ab) 6de veril di
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kekiHaz®.rl anan Membranl arén Ge-irgenlik Perf

NaAl g Mi ktaréna Sahi p Me mba&ahipMembranlarff B) Far kl é

(@) 1 (b)

kekil 3(a)bda g°re¢l dej ¢ gibi pol i mer oraneneé
azal dé. Tablo 206de % kikme dejerleri ile uyumlu
ve artan poli mer vyoseurnbeusjtu haakctiamiénmaa zea |vnearsiéknia n e
2020) kekil 3(b) de ise en y¢ksek ge-irgenl il
mi ktaréndaki artékén ge-irgenlikte artéexka neden
ul ardéjbu ejilim sz konusu dejildir. GNP nin b
kal eénl efénén %3 GNP i-eren membranlarda daha az
artmaséna neden ol duju d¢Kenegl mekdeendi i r | Deakhnae | e
topakl anmal arén akiageéméeamekiaeakhtbiedi eebilir.

4. SONUC¢LAR

Biyolojik uyumlu NaAlg poli mer. GNP il e modi
kull anél abilecek alternatif eltkaecdldigHTIB MializleriaGNB k 0 mp o
ilavesinin polimer yapésénda °nemli bir dejikim
GNP oranén arteéeké ile membran y¢zey mikrografl a
Ki kme dejerNmiinl eleamaaltdé] & belirl endi. NaAl g/ GNP
membr anl arén ge-irgenlik ©°zellifji czerine etkis

membranl arda ger-ekl ekmi ktir.
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Ki kI i k Ye tArpa (Vicia satlvee thordéumyulgareL.) Kar i Ki mi n |
Far kl i  YO°Tnotpernaljear IKear i Kkt i ri |l masi ndan
Pamukta (Gossypiumhirsutum L.) Verim ve Verim Unsurlarinin

Belirlenmesi

Halil ALDENKZ, Ahmet YILMAZ
Harran | niversitesi Fen Bil. Enst. Tar

¥zet

Bu araktérma ekim n°betine tabi tutul an arpa+fi
erim ve verim unsurl ar é&na mae ékyd da r2 0e2tOk iyleil éonlddau jF
ul anabilir kokull arda gkratel chgnepe. dPereimeet ¢
| ar ak Kurul muktur . Denemede é - konu el e al én
simlendirilmicktir. X laompuws ukiar xretmeéo le k(i gné | eynaepkesl
onuswr pBi jkaméekgmpéelk&iak yexki.l g¢bre ol arak dej
amuk eki mi yapél mék -apgprasekdreekémf keenusxu:riFi ¢
ejerlendirildifji, k°klerin topraja karekm&dael a
i ma, Candia ve Fiona ol mak ¢zere 3 -exit mat er )
zunlujunda 4 séradan olukturul muktur. EKkim nol
jun verim ve verim Unsesbufri khrFrénéni gaekEadmi #ktif
en sonu-Ilara g°re; en y¢ksek kegtl¢g pamuk ve
ek bitki bakéna koza sayésé ve bitki boyu Fi
€ Fiiommden- esvei & uygul amaséndan el de edil mi ktir.

O DT CrQoT X —T0o0un<

Anahtar Kelimeler: Har rppaamubkv,a st€i,yerpamul i f kalite °zelli

Determination of Yield And Yield Componentsof Cotton (Gossypiumhirsutum L.)
Grown after Winter - Grown Vetch-Barley Mixture (Vicia sativaHordeumvulgarelL.) is Mixed
into the Soil By Different Methods

Abstract

Thisresearchvascarriedoutin irrigableconditionsin theHarranPlainin 2020in orderto determine
how effective somecottoncultivars plantedafter the mixture of barley+ vetchsubjectedo rotation.,
wereon yield andyield componentsThe experimentwassetup in a randomizedlock designwith 3
replicationsThreeissuesvereaddresseth theexperimentnamedasX, Y andZ. Control(traditional)
plotstha werenot cultivatedwith avetchbarleymixture (X), the plotswherevetchbarleymixturewas
cultivatedandevaluatechsgreenmanureandcottonwascultivatedby cultivating the soil (Y) andthe
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plots wherea mixture of vetchandbarleyis grown, cut and usedas grass,and cottonis plantedby

mixing therootsinto thesoil (2). In thestudy,3 typesof materialsvereusedasLima, CandiaandFiona.
Eachplot wasformedfrom 4 rowsof 12 min length.Thesowingnormis setas75x15cm. In the study,
in additionto yield andyield component®f cotton,fiber quality characteristicsvere alsoexamined.
Accordingto theresultsobtainedrom theresearchhighesiseedcottonyield wereobtainedrom Candia
varietyandZ application;the highestnumberof badls perplantandplantheightfrom Fionavarietyand
Y application;andthe highestfruit branchandfiber length were obtainedfrom Fionavariety and Z

application.

Keywords: Harran Plain, cottonjder characters,vetch, cotton yield

1GKRKK

Pamuk, insanojlunun dojumundan °Il ¢m¢gne Kkadar h
tkilerden ayreée bir °neme sahiptir. Pamuk, %100
yajJ i-eren tohumu il ee yka@j,e tk ¢vsep ebsar uitl es ayneany,i sl
jlayan °nemli bir end¢stri bitkisidir. Tar émeé
Kturan y¢ksek katma dejere sahip bir créendeér
derk. ¢Gertii ci kitlesinin ge-im kaynaj é vV e ul
umundadeéer. Dijer yandan n¢gfus artéké ve yakam
a da artteéermaktader. Bu y°nl e°rsityelremepkatneudiiar .ol a
n
k
I

oOxX<O0OWnmWNT
L 01—

oS T C

ya Pamuk | reti mi 2019/ 20 yeleée ¢retim sezon

(\-U ® O —

—

ye'nin de i-inde bulunduju d»&2@ yékkeatarai
k d°nemin ver il atalama B2r2crélyore hektar alandadpamuk ekimin y a d a
makta olup d¢g¢nyada en genik pamuk ¢retim al
, ABD, Paki st an, ¥zbekistan, Brezilya, Bur ki
015/20sezonuvei | eri ne g°re d¢nyada en -ok pamuk ¢reter
rezilya, Pakistan v rkiye ol muktur. Tg¢gketi md
Bangl adek payl akm er . 2 0 Bhlandéh @ldesedilenoverimaed a p at
bek ¢ ke; Avustr a, ¢i n, Brezilya, Me ksi k
alate yapan il k b Sl keni n; ¢in, Bangl adek,
an il k bek agl kPeBnD Birseez i d &rags éHyilndi st an, Yunal
I mi Kt ir (FAO, 2021

Ul usl ararasé Pamuk Kstikare Komitesinin (I CAC)
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pamuk ekim alané y°n¢gnden degnyagamok bierimei y°ii
bexinci, pamuk ¢retim miktaré y°n¢gnden alténcé;
y°n¢gnden bexkinci ¢l ke ol duju ifade edil miktir (A
Pamukt a ver i m; kull aneél an - ekKi di menetgke vernt i k y a
potansiyeline ve bu potansiyelin ortaya -ékmasén
yetiktirildifiji yerin -evre kokullaréna bajleée ol
uygul amal ar i -1 nodper acke veghrmdlidmg iveb¢gty ¢k °nem ar z
gésbrelerl e ol duju gibi, s¢erder gl ebilir tarém a-
b¢e¢yek °nem arz etmektedir. Organi k g¢brekek hayyv
kaynaklardan elde edilebilmektedir.

GAP B°l gesi pamuk ¢retim alanlaré organi k madd
altendader. B°l genin dvViwip aillosa b i } k iksfik oslemntup§ b ¢ ¢
tamaml ayar ak iniekd re naffe&nn e vieo ¥Bl0anmakt adeéer . Teyl ¢
hasatta kayeéeplar artmaktader. Fij+arpa kar ekémér
gel mesi sajl anmaktadér . Fij hem hagvbnkeamiikisi
Ayréca bir baklagil bitkisi ol dujundan, havaneéen
azotun ©°neml:i bir kesméne karkélamakta hem de t
yéll arda uygul amay aj égnec-ae nd av ed eTsatreékmh eBreek aknal p&s a meé n &

kar eékéméeneéen, pamuk ekim °ncesi topraja hangi K e
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ol up, bu konuda hangi met odun pamuk sretim a
bilinmemektedir.

A-eékg®z ve ¢akmak-¢é& (l-af)i-yuladBur-paviiaxkek é mr @mé @
ot miktar é& ve hameepreotddijn emfaitbyéexrmemh éau réuw df@ait] m+ kt a

arpak ar é Kk é nelladreé neddainl di | i ni bildirmiklerdir.

Gerek ¢l kemizde ve gerekse b°l gemizde pamuk ger
crén ol arak yer al abilecek baklagil yem bitki/l
taraféendaedbel i Anchkektbi -im zamanéné pamuk eki m
(Soya ve ark., 1991)

Kel é&- ve ark., 2001. Di yarbakér «kartlareéenda, 3
Roth.) ve koca fijin (VYim alaaltaoeadai yeki) & m
dejerlendirildifiji -al exmal ar énda; pamuk tar éménd
i ncelenen tarémsal °zellikler ¢zerine °nemli bir
yeki l gésbreye oranla °nemli bir verim artéeké safj
gel i kKkmesi ve gerekse ke¢gtl e pamuk verimleri ar as
verilere g°re kékénjseseyél verdachkjkgenndkeag kddhd
topraja devril mesini gerektirecek yeterl:i veget
fijlerin kéeklék ara ¢regn olarak dejerlendiril me
taktirde olumsuz sert i kl'im kartlarénda s°z kon
kanaati néer var él mexkt

Pamuk taréménda yekil g¢bre kullanél masé il e toc
mi kt ar énda artggbrod acggpa) anaazkost d zué n erken fijg |
yapélabileceji, verim ve kalite kayéplarénén ol n
iyilekmel er saj(Tesmnal®®) € bi l diril miktir

Bedir ve Hat i padf9lekim sezd0 h d n ,
karekémlaréné &karkél aktérdeék
ortalama verim, yexil ve kur ot ve protein mikt
kareeménda arpa miktaré artték-a yekil ve kuru ot

Demirtak ve kimkek (2015), Nazillibéde AD12 il e
pamuk -exkidini, Afgel eneksemi typpalkmdykd redne fyt° ;g res
anéza pamuk eki mi yapélan ve fijin ot olarak de
Scret i mi yapélarak bitki aksaménén tamaménén ye
br ¢t keaerkssrelgelaemuk ¢retim modelinden el de edil di
e
i
z

- X

a0ammandda yetiktiri
aré -aléekmal areénda.

K |
I
Deniz ve Pol at (2021) , Fij il I
al ekmaHaarreamdaOvasé kokull areée i - n ot kal vet esi b
n iyi ot kalitesinin kar @kémseéeé yetiktirilen f
ij+tritikale ve yulaf ile olukturulan kar ékeéemda

bazé bujdaygi

- o

Kekl ék yetiktirilen Fij+arp@&rkbhdéekemé&akgdirdear
oprak alténda kalarak iyi bir tohum yatajé haze

—

Bu durumda, ekilecek pamuk tohumunun, tarl ada Yy
i i Ocur|l MBAODKBA| dendmela&ri nde kék d°
fifj yekil g¢bre ol arak Nisan a
n sonra iKki kez gobl edi sk -ekil ¢
a dai jkearl kytaénjdéanné kbéiklldéikr nyiekmh ibri.t ki s
durumda da sadece k°kler topraja

< T XQ O
8]
-
D
A

creta ckdrelrdkn yem ¢lki thlkdirs ik eysenéi wdt i

Bu durum kékeé bitki °rte¢seéez ¢
enda kaliteld@ kaba yemlereske ként és
m, keklerinin topraja organik madde o
; ekké km snebendimdea al énan baklagil yem bitl

' O T T
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yeki l aksamé il e bi
d

ekitlopm abaz&apaemuler €eenmis€Ir
unsurl aréna ne ka I [

t
Ki i ol duju be ri enmeye
2.MATERYAL VE METOT

Araxktéerma 2020 é&malaé roodud uHhaarnr avre9 Kinvuaakéktakin@epkéng z i ne 8
Mahallesi 159 ada2nolupars de y¢ér ¢t ¢l megkt ¢gr. °®8aekazge’r Enl ami
1306jubdoglamtrda ol up, deéiniX&%®nmg ¢Kisre.k | i

Deneme yeri topraklaré killi b¢nye sénéf-enda,
téenl e pot agytmoa gasmn ki madde ve fosfor miktarlar
ol duju bilinmektedir. Deneme yerinde toprak numt
toprak analizl eri yapél mék olup, toprak ©°zell ikl

Topr ak yapesnéd ékioll luip, lop@Rr aksS/ EC' skii2rde 0 . Thab pkrtaakr ép HY
7.707 . 80, Y ar ay.eéekmgkkg, Paasyurn 1283 mgkd, organik madde % 0-9(08
arasénda d6APKEAMt@dalri)f | aboratuvar é

kanl éurfa il:i kar asal ikl im hOki mi yet. alteén
ge-mektedir. Gece ve g¢hdegz araséndaki sécakl ek
pamuk ekim d° rKeansié mo laayn aMiéseaar s €ecmathleik pelk al amas
alanenda en y¢ksek sécakl ek dejeri 31. 9AC ol ar al

13.5 AC il e Kasem ayénda °I| -¢1l megkt gr . Genel ol &
5cmderindekitomk s écakl éjénén pamuk ekim d°nemi ol an N
d¢kmedi Jji saptanméktér (Anonim, 2020 b).

2.1. Denemede Kull anél acak Pamuk ¢exitl eri

Denemede; Candia, Fiona, Lima pam@Glogsypiumhirsutuma . ) - exki tl eri bit ki
kull anél mékteéer .

2.2.Denemede Keéexkl ék Yetiktirilen Fij+arpa Kal
Y ve 2)

X konusu: Kontrol : Tarl a kékén bok bérakéel mék ve 15 Ni

Y konusu:k&i éwamemén bi-ilerek, k°kI%/r5i Miif t+o
25 arpa) 20196un ekim ayénda ekilerek, 15 nisan

pullukla s¢reé¢lerek tarlaya karékteéerél mektér .
Zkonusu:Fi j +arpa karéeeamaesngéenl er ekl meg(ria75a fkiajr e+« t

% 25 arpa) 20196un ekim ayénda ekilerek, 15 Ni sasa

k°kler, pullukla s¢reglerek tarlaya kar ekt ér él méx

23.Metot:Deneme Tesad¢gf bl oklrar8 tHdekemel denakidi nka
Denemede ¢- konu el e al @énméxkteéer . Konul ar X, Y ve
Ni san 2020 tarihinde pullukla derin s¢gregl megk bir
ve toprakt ava gel di Ji bir sérada, yabancé ot il acé
yapél mék ve tapan -ekilerek toprak ekime hazeéer
Pendi methalin i-eren herbisitten 300 g/da uygul a

0
Ekimehazéer | anan tarlaya 5 Mayés tarihinde pn°ma
parsel 12 m uzunlujunda 4 séradan ol ukturul muktu
bir parselin baktan ve sonda@&r dléer kmernarel ti ks ikré s
sonra ortada kalan 10 m uzunldujhadatkial2adaxéené se&lra

Eki ml e beraber tarl aya @) ddommdzeN gwyedr €sii

gébrel emel erde 8s&«ghbidrai maif asaedan ¢Sncgebre ol ar ak
2006) . ¢téekéktar 5samr a | Wiutj ki lberri nd°Intemde bi tkil er
yapél mék ve séra ¢zeri 15 cm ol acakeneneyeidkede bi t |
trakt°r -apasé uygul anméxkter.

Denemede,2 ger -ek yaprak d°Pneminde el -apasé uyg
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Deneme parsellerinin sulanmasénda arazini
faydal aneél é&ps tdeanmml| au ysguul laamaméskit € r . Denemede ger ek
ekonomi k eki k seviyesi dikkate al énarak ki myasal
geldiji bir d°nemde elle 1. EI verbundan 14 g¢n
Denemede verim ve verim °gelerine ilikkin de
y°ntemler gerejince saptanméxkteér. Denemeden her
edilen veriler tesadgf bl okd mirrtend@® b | AT KSpat
kull anél arak istatistiksel analizlere tabi tutul

3. ARAKTI RMA . BULGULARI VE TARTI k MA
3.1. K¢gtl ¢ PlomMa)ylkei Veerligrei 160den, denemede -exitle
pamuk veriminin 487.98 kg/da ile 519.10 kg/da ar
uygul amal ar vyen¢égnden k¢gtl ¢ pamuk veriminin 465,
saptanmexkt ér En y¢ksek ort-adraimhi nkdeetnl,¢ epna mdikk ¢vke
veriminin ise Fiona -exkidinden elde edilmiktir.
farkle dekara k¢gtl ¢ pamuk verimi gruplarénén ol u
i nteraksieymnunalndu®nru, k¢etl ¢ pamuk veriminin hem
etkilendiji g°r¢lebil mektedir. En ye¢gksek kegtl ¢ p
Fij+arpa kar ékeéméneéen 15 ni sanda huil-liulkd rae kt omtr e
karéektéréel masé) uygulamaséndan el de edKélmé ktve.
ark.,, 2000lbeni z ve Polat (2021), Ojur, (2004) adle ar
paralell ik arzn eltimee&krt a&tddrrl.erKnared séhreda Demi rtak v
kekl ék yem bitkisi eki mini dej il , gel eneksel y ©
etmi Ktir. Bu durum denemelerin ye¢retl &l dljl gehh elrge
cretim maliyetlerine ve denemerdienmdlen klud y manlell ammé

¢CKZELGE2020 YI LI NDAETHKHKKKRKIAENA FKARI kI MI NIl N FAR
METOTLARLA TORRAXA | KI LMASI AYSONUGWRLADAEN! RETKL
PAMUJUN DEKARANEMEREKDALI SAYISI NA KLKkKKN DRJTRARJAMR

VE DUNCAN TEBEKOEUIGAEN GRUPLAR.

K¢t ¢ Ver i mi Meyve Dal é
. Uygulamalar Uygulamalar
-eKit
X Y Z Ortalama| X Y Z Ortalama

Lima 465.66 |486.94 |512.30 |488.30b|14.67 14.67 |16.00 15.11c
Fiona 464.67 |486.98 |515.32 |487.98 b|20.00 20.67 |19.67 20.11 a*
Candia [466.90 [539.08 |551.33 |519.10a|18.33 17.00 |19.00 18.11 b
Ortalama| 465.74 ¢ |504.33 b|526.31 a|498.46 |17.667 a |17.444 |18.222 a* 17,777

a
%CV 4.545 9.46
**: % 106e g°re °nemli. *: % 506e g°re °nemli.
al an konul ar ar &snéennd a ids¢dzaetyidset if(kOir. lO0SlEe & €& k b ul un man
3.2.Bitki Bakéna Metyivzee |l Dyael €1 6Saeyné, s €d e(naedmeetd)e: -
ortalama meyve dal é sayésénén 15.1 ile 20.1 adet
ol duj u; uygul amal ar yen¢egnden ortalama meyve dal
ar alsaéndej i Kti i saptanméxkt ér En y¢ksek ortal ama
ortalama meyve dalé sayésénén ise Lima -exkidinde

ve uygul amal ar bakéeméndane fgarrukp léa roérntéanl aomau knteuyjvue
yéksek ortalama meyve dal é sayésé Fiona -exidind
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ve ark. (1991), Tosun (199%,é | e - veDamkz ,veoPdl,at (2021), Ojur,
bulgd ar & i1 e tsmenganaefik avzeetynaktedire

3.3.Bitki Bakénaiked geSawdsean , ( adeemte)mey e al éna

bakéna koza sayésénén 21.33 adet/ bitki ile 23.78
ol duju; wuygul amal ar y°n¢gnden ortalama bitKki bakeé
arasénda dejikti]Ji saptanmécxteéer. En y¢ksek ortal
bitki bakéna koza sde éesdci limiek tLiirma Duwerkd an ntdest ierd e
bakéméndan farklé gruplarénén oluktuju g°r¢l mek
-ekidinde ve Y uygulamaséndan el de ediKel @tive E
ark,2001Deni z ve Polat (2021), Oj ur , (2004 )smead!| & ar

paralellik arz etmektedir.

¢KZELGE2020 YI LI NDAETKK RKRKIAEINA FKARI k1 MI NIl N FAR|
METOTLARLA TORRAXA | KI LMASI AYSNONUCWRL APRAKLER
PAMUJUN KOZAVEBAXIOZIA K! TL!AJRPRMUK | NA RIAKAWMKKN O
DEJERLER VE EBNGAE T¥RE RUPLARAN G

Koza Sayeéese Koza K¢t ¢ Pami
Uygulamalar Uygulamalar
¢exifx Y Z [Ortalama X Y Z|Ortala
ma

Lima 21.00 |20.00 |[23.00 21,33c |4,88 4,87 4,88 4,87 a
Fiona |22,33 |[28,33 |20,66 23,78 a |4,41 4,47 4,46 4,44 b
Candia |21,66 |[24.00 |21,66 22,44b |5,13 4,21 5,28 4,87 a
Ortalama 21,66 b | 24,11 a | 21,773 b | 22,52 4,80 a 451b 487a |4,73
%CV 3.83 2.09

** . % Phemgdre*r: % 506e g°re °nemli. Knt . : Kn
alan konul ar arasénda |s1)a1b||$trflalrkd)lealedxkb‘umellrmlmlan

3.4. Koza KAjEgl Pamukg) :

¢izel ge 206den, d e n e meadlea mae kki ot zl ae rk ¢btalk¢e mEannduakn ¢
4,87 g arasénda dejiktiiji, ortalamanén ise 4,73
pamuk ajérl ejé sayésénén 4,51 g ile 4,87 g arasé
pamuka] ér | €] énén Candia -exkidinden elde edildif7i
uygul amal ar bakéméndan far kIl é ortalama koza K ¢
ger ¢l mektedir. En y¢ksek ortal amaZkayagulk atmas emares
edi |l mi ktir. Bu sonu-; S Kyed ev-e v arDeniz k€. Pot2020),1 , To s u
Ofjur, (2004) adle araktéréceéelareéen bulgulareée ile

3.5.100 Tohutn ABléegdcaj eédeégrmede -exkitler bakeén
ajerl éejenen 9,38 ile 9,90 g arasénda dejiktiiji,
ortalama 100 tohum ajérl é&jénén 9,07 g il ®#09,61 g
tohum ajérl éj éneén Candia -exKkidinden, en d¢ K¢k
-ekidinden el de edildifiji saptanmécxkt er . Duncan t
ortalama 100 tohum ajérl éimeksaeydgése Emupylicks@rke mr d
ajérl éejée sayesé Candia -exkidinde, Y uygul amasén
Tosun (1998)Kel é- veDankz,vaoealat (2021), Ojur, (2004

tamamen vey skién paralellik arz etmektedir.

3.6.Bitki Boyu (cm): ¢i zel ge 306den, denemede -exkitler b a
84,44 cm ile 102,22 c¢cm arasénda dejixktiiji, orta
ortalama bitki boyunun 82.33cmie6 . 6 7 c¢cm arasénda dejiktiji sapta
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boyunun Fiona -exidinden, en d¢ K¢k ortal ama bi
saptanmécxkt ér . Duncan testine g9g°re -exit ve uyg
grupl ar @éneén ol uktuju gor ¢l mektedir En yéksek or
uygul amaséndan el de edil miktir. KBUW ésowebenizBoya?2w
ve Pol at (2021) , Oj ur , ( 2 & Gadma ma o Isider gaeaieldktaezr é c € | a
etmektedir.

CKZELGE2020 YI LI NDAETHKKRKKRIKIARNA FKARI k| MI NIl N FAR]
METOTLARLA TORRAXA | KI LMASI AYSNONUGWRL ADAEN} RETKL
PAMUJUN 100 TGHUMIANE BNAT KKKL KBKOKYKUN (DRETJAELRALMEAR V E

DUNCAN TESTKOIEUIGKREGRUPL AR.

100 Tohum Aj Bitki Boyu (cm)
Uygulamalar Uygulamalar
¢ ekilgo73 [9.47 9.61 9.38c [82.33 84.33 86.66
4.44 b
Lima ]9.89 9.62 9.77 9.76 b |100.33 103.67 102.67
02.22
a
Fiona [10.15 |10.61 |8.95 9.90 a* |97.33 98.00 99.33
8.22 &
Candia (9.71b [9.90a* |9.44c 93.33a [95.33a |96.22a
9,68 94,96
Ortalam| 9.07 9.47 9.61 9.38c [82.33 84.33 86.67
a 4.444
b
%CV 0.82 5.69
** . % 16e g°re °nemli. *: % 506¢r glPu ei °erreimd ii nc
alan konul ar arasénda isdabvistiflar kdbleaeak buh @& mimia n
3. 7. Erkenci i keDgenédadof®ph; -exkitlere8lghdilee orta
%84. 47 araseéenda dejbranEnénobtBadl 8haokdkbpuociahi khK:¢
bakéeméendan erkencili k oranénén %81.07 ile %84. 2.
orané X uygulamaséndan, en d¢keéek erkencili k oran
gPe -exkitler ve wuygulamalar farklé istatistikse
Tosun (1998)kK el é- veDenkz,veagoewn| at (2021), Ojur, (2004
t a ma me nsmereparalellik &z etmektedir.
¢CKZELGE20420 YI LI NDANETKK KKRKIAENA FKARI k1 MI NI N FARI

METOTLARLA TORPRAXA | KI LMASI AYSONUGWRLADAEN! RETKL

PAMUJUN ERKENREKLK VBR ¢l R¢I RNI RIANDKMKkKk KKNA ORTAL /
DEJERLER VE EUBGNGAE T¥RE RUPLARAN G

Erkencil ik ¢cer-ér Randems

_ Uygulamalar Uygulamalar
Ceki
X Ort X Y Z | Ort

Lima 83.66 45.40 44.20 43.87 44.49 a

152 | 945 | 81.54b
Fiona |[83.69 82.64 ab|45.27 45.27 46.13 46.01 a

3.88 | 0.36
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Candia |85.38 84.47 a |45.33 44.23 43.77 44.44 a
463 | 3.42
Ortalama 84.24 a 45.33 a 45.02a |4459a
3.34a| 1.07 b|82.88 44,98

%CV 6.89 3.61

3.8.¢ér-¢€r RE&anadgemgreé 4( de n, denemede -exkitle
rande&maded4e0lar asénda deji K44, 98 oaltddjaman@ygllsame
ortal ama - é46448%led5,83adamanéda dej i Kt i ] saptanmécxkt €
randémané Lima -exkxidinden, en dzeagkdiondean aemlade €
saptanmécxkt ér . Duncan testine g°re -exkit ve wuygu
grupl aréeneén ol uktuju ger ¢l mektedir . En y ¢ ksek
uygul amaséndan el &daavedk (1981),Kosun(199RB U és o webeniz k. , 20
ve Pol at (2021) , Oj ur , (2004) adl & amnlelikarar écél a
etmektedir.

4. SONU¢LAR

Kekl ék ara ¢regn ol an fi ] +ar pat okparragkaé meEanjdlaand ésj
sebebiyle girdi masrafl aré azalteéelabil mektedir.

El de edilen veriler ékéjeénda fijJ+arpa ¢reti mi
olumlu y°nde etkilenmiktir

'l kemi zde tarla bitkileri eir- erliasni nydeem yba ktlka k ée
alanl aré ve ekimlerinin olduk-a az olduju biline
yem temininde g¢-1 ¢k -ekmekteyi z. kanl éurfa eko
ol arak b°jlaglenbhint Miesidool an fij+ bujday kar ékémée e
topraja veril mesi hem veri m, hem de toprakl ar én
yararl|l & bulunmuktur. Ayreéca bakyloangciad gyiebm bh°tlkg d ne
bitki °rte¢sende yer alan ve b°lge ekolojisinde
pamuk ekiminden ©°nce bi-il mesi ve k°klerinin
karkél amakl a ba&dld&tezott opea akrl agareimMé maddece zeng

Dijer yandan -al ékmamézda en y¢ksek kegtl ¢ pan
en y¢ksek bitki bakéna koza sayésé ve bitki boyu
tohum degpeténén Candia -exidinin Y uygulamasénda
Z uygul amaséndan el de edildiji saptanméxter.
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Géengmegzde ticaretin ve bunasébyalja eébiorllairkatke ¢treede
°nemini artarak korumaktadér Bundan °tg¢r ¢, t ede
i -erisine dahil ol maséyla kapsamé geni kKl emektedi
bu paradigmala n araseéndaki karkél ekl é ilikkilerle il
i nanél maktadeér Bunun nedeni , bu yakl akémlar én
alanl arénda uyumlu ol masé gerekabgegidirveBs¢gbdgnre
or t anf nie-mlni bir kaBk é- slagkmyachet dbu. yakl akeml ar
firmaséna wuygulanabilirlijini test edeceji z. Se
uygul anacaktsérr.a,BPmwmrly&nda abl osunu el de et mek i
Bu nedenl e d°rt alternatif proje belirlenecekt:]i
edil emeyecejini g°stermek i-1in iall twey gywall &8ma syaejdli a
Bundan sonra bilekenl eri buna g°re °nceliklendi
artmadéjé konusunda derinlemesine bir anlayéxka s
Anahtar Kelimeler: Yal én, ¢evi k, Es n%rket iYmik,i | An &leidtairk kAJZi

Lean, Agile, Resilient and Green Supply Chain Management: A Case Study

Abstract

Today, with the increase in trade and, accordingly, the production volume, supply chains maintain
their importance increasingly. Therefore, tancept of supply chain management expands with the
inclusion of different approaches. Lean, agile, resilient and green supply chain management deals with
the interrelationships between these paradigms. This understanding is believed to be very significant
This is because these approaches must be compatible across all functional areas of the supply chain in
the manufacturing sector. This success will make an important contribution to a competitive and
sustainable environmeéfor manufacturing companiéd/ith this study, we will test the applicability of
these approaches to a manufacturing company in Turkey. Analytical Network Process will be applied
in a way specific to the selected company. In addition, data will be collected from an expert to obtain
thepriority table. Therefore, four alternative projects will be identified. In addition, six lean, seven agile,
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seven flexible and seven green practices will be provided to demonstrate whether these approaches can
be integrated into these projects. Aftertthe will be able to prioritize components accordingly and

have an irdepth understanding of whether the performance of the supply chain has been improved or
not.

Keywords: Lean, Agile, Resilient, Green (LARG), Supply Chain Management (SCM), Analytic
Netwak Process (ANP)

1. INTRODUCTION

There is a competition among firms. They try to earn money by selling their products or servicing.
Companies look for new methods in earning money rather than by enhancing their market shares or
profits. This makes the magement of supply chains more important than the incomes solely. So, the
meaning of performance of a company or a firm has changed from profit to the professional management
of supply chains. There are also key drivers influencing positively or negatineijnanagement of
supply chainsFour strategies namely, lean, agile, resilient and green, emerged as innovative responses
to the global competitiolthe competence changed dimensidsthe supply chains grow enormously,
the importance of those approaclimesrease. The combination of these paradigms is the formula to
achieve competitivenesBo obtain sustainable competitive advantage in the market, firms need to make
differences on their operational, economic and environmental perspectives. From thisf paw,
leanness, agility, resilience and greenness concepts are key drivers for improving the performance of
the supply chains.

These four main paradigms regulate the performance of the supply chain. Lean, Agile, Resilient
and Green Supply Chain Managent (LARG SCM) is a new and broad issue which must be vital for
any of the companies in todayés industry. Going
S0 as to clarify what these concepts are mentioning. First of them is the Lean patadijmlyifocuses
on waste elimination and cost minimization. Lean approach tries to minimize inventory level. It aims to
reduce workin-process. The other one is the agile paradigm. It is about flexibility. Agility is the supply
chain's capability to respd quickly to volatile marketplaces. Managers of the supply chain should
consider the supply chains to be proactive. Agility is effective when the market is turbulent, and the
variety of demand is high. Resilient paradigm is concerned about the unextisatptions. So, it deals
with the systems' ability to return to its state or to a new more desirable state after experiencing
disruptions such as earthquakes, pandemics etc. Last, but not least, green paradigm is about reducing
the carbon footprint at adttages in the supply chain. Green concept deals with increasing the ecological
efficiency by evaluating all the phases of manufacturing.

According to World Bank logistics performance index rankings in 2018, Turkey"isn4the
worl d. In todayds mar ket environment, being a co
not enough to show a companyb6s performance. That
Turkeyds near f ut ur e .uppodrihtids ideg b thimistndy, areilwestigatien ta | s o
indicate whether these four approaches (LARG) are applicable within a manufacturing firm in Turkish
industry. The studies have been carried out together with the managers of the related firm. Moreover, a
case study has been made by using Analytic Network Process method that is oneutti -gfribute
decisionmaking methods.

2. LITERATURE REVIEW

Some of the researchers aim to increase the performance of the supply chain by using multi
criteria decisiormaking techniques such as, AHP, ANP, Fuzzy ANP and TOPSIS. They basically
propose conceptual models to integrate LARG practices. Almost all the of them gave brief explanations
for LARG paradigms. Most of the articles were related to manufacturing espaci@motive industry.

Some researchers used ANP technique with the objective of choosing the most appropriate alternative
amongst LARG practices. Therefore, their models were based on LARG practices.

Researchers pointed out that resilience and susthiypatight be a gap to be fulfilled in supply
chain management. Also, lean and green paradigms may be integrated more and deeply in the future
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works. The researchers propose making studies about different areas in both manufacturing and service
sectors.

In 30 articles reviewed, Lean approach was mentioned 20 times, Agile paradigm was referred 18
times, Resilient and Green Paradigms were mentioned 24 and 20 times respectively. Resilience is the
most researched paradigm among these four paradigms. Adiile Isast researched one. In future
studies, green, agile, resilient and green (together) should be focused according to analysismmade.
is a summary of the literature survey.

Azevedo et al., (2014) used an exploratory case study approach to idemtifgdeoffs in the
automotive SC context. This paper intends to identify and provide the necessary of those paradigms.

Wiese et al., (2015) conducted a descriptive case study on Toyota South Africa Motors (TSAM)
to learn that leanness and green conceptesaluated clearly in the company. Is there a culture on
applying the best practices? At the implementation phase, do these approaches add any value to the
firm? These questions are being answered. In this study a framework to integrate lean, gresh and b
practice principles into an integrated business model was developed as a strategy for businesses to
develop sustainable competitive advantages.

Dev and Kumar (2015) tell us about agile manufacturing techniques. This paper discusses about
the differentindustrial point of views of several researchers on agile manufacturing.

Govindan et al., (2015) use the interpretive structural modeling approach. Aim is to identify the
critical lean, green and resilient practices on which top management should focdsrito improve
the performance of automotive supply chains.

Mumtaz et al. (2016) used scenario planning technique in this study to analyze different trade
routes originating from central China. The primary objective of this research paper is to \hkdate

conceptually proposed LARG paradigm, through Chi

Hallam and Contreras (2016) After covering a large research, 60 articles from 1996 to 2016 were
found as relevant to this study. The purpose of this paper is to perfbienature review of peer
reviewed journal articles examining the relationship between Lean and Green management in the light
of developing an integrated management model.

Duarte et al. (2016) provide a business model canvas perspective about the LAR@zaf@
contribute to the discussion on creating an ideal type of business models to be integrated the LARG
paradigm.

Rachid (2017), in this paper, preferred experimental approach to measure risk, 81 experiments
based on simulation with ARENA simulatoreathen operated. It presents a logistics academic case
study based on simulation is used to illustrate all its stages.

Gruzauskas and Vilkas (2017) conducted the scientific literature analysis demonstrating several
capabilities that affect supply chairsileence. Working as a team with flexibility, integrating the labor
capacity are the most effective capabilities to supply chain resilience. The goal of the paper is to analyze
the essential capabilities, which can help achieve resilience, and to provifldbased approach to
limit the tradeoffs in the process.

Singh et al. (2017) included selection and classification of 144 research articles in GSCM in this
empirical research. The objective of the paper is to provide a critical analysis of empigeathes
content in GSCM.

Karutz et al. (2018) make an explorative and a qualitative research approach that uses theoretical
notions from the SCM literature to explore practical perspectives. Through a case study, first thing to
be done is to close the gaptlween theory and practice by integrating empirical information and the
opinions of experts. Second thing is to improve the conceptual understanding of resilience and
sustainability to some extent. The present paper aims to 1 explore the interplay of B6G%GM
practices from both a conceptual and a practical perspective 2 derive propositions that can be of guidance
for future research.
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3. MATERIALS AND METHODS

Firstly, data have been gathered from a pipe manufacturing firm. Data include, criteria, sub
criteria and practices and also pairwise comparisons from the experts. Thus, experts designated the
problem according to their experiences, needs and judgments about the industry. Analytical Network
Process is the method that will be used to solve the nletareated. In this study, research and
publication ethics were followed. It is stated in this article that no legal/special permission is required.

Figure 1.Conceptual Model with LARG Practices And SC Performance (Carvalho and Cruz
Machado, 2011:42)

‘ Lean Practices Agile Practices | Resilient Practices Green Practices
PN Traditional alliance higher
| Service Livel ¥ ' llevel of trust.openness and
Higher average | »{ Service Level .
sl e N | el
Z K Respond quickly to = = -
namic alliance
St | Virtual network Small batch si2es aste minimization
—\- Reduce red\fndznt 3‘1 (energy,waterTaw
Efficency of resource Integration [ A materials and non-
consumption level ‘—*dtﬂﬁ Sharing product output)
Justintime —>  Replenishment )
= frequency o | |Inventory mresponse
:)_T i 7 — eutal sk to customer demand
- | Responsiveness i jarmg
Coscibaln N vy = ; Prodh
s 0 | Inventory | st
aventory h \mmmumnﬂ lead fime
Reduce repleni I:_for::a:xcu level wa |
frequency ARy N [Supplier flexibility, 0
speed and quality
e Shorter lead
Demand visibility E:Sﬂmgm r— m ¥ 7
N T transportation
Total market place e N lead tune
visibility orter lead time j
Transportation
Excess buffer ime
capacity - Integrate reverse N
- | Information spreading material and
|throughout the network | information flows -
) - in the supply chain Flexible transportation

At this network, lean, agile, resilient and green practices have been evaluated in order to show
their effect on the performance of the supply chain. The connections with the letter N mean negative
effect. For example, if lead time increases, service lea@ledises which means that there is a negative
correlation between two. All the arrows or lines without N indicate positive effect. P/N means both are
possible.

3.1. Analytic Network Process

Analytic Network Process (ANP) is general form of AHP developed by Thomas L. Saaty. ANP
was improved in order to be able to make evaluations and criticisms over the interrelationship of the
clusters. In ANP, instead of a talown oneway hierarchy, theresia network structure. As the criteria
and alternatives in a cluster interact with each other, there may also be interactions between clusters.
Therefore, it is a more powerful tool compared to AHP. ANP makes complex problems easier than AHP
does. In factAHP is a useful technique where a hierarchy structure is constructed. In ANP, a model can
begin with a control hierarchy and continue with a network or it can only consist of a network.

Our problem is to indicate whether LARG SCM is applicable withinufeaturing industry in
Turkey. Therefore, a redife problem has been evaluated. Before getting into the details of ANP, the
problem has been given. Alternatives Al, A2, A3 and A4 represents LARG projects which is going to
have LARG practices solely orwdbined that will facilitate minimizing the cost and time aspect of the
reaklife problem.
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Al 100 | 1.000 0,4167 1,0000 0,5833 0,0385 0,10 160
A2 670 350 0,5000 1,2500 0,7500 0,0192 0,30 190
A3 380 468 0,5833 1,4000 0,8333 0,0577 0,20 220
Ad 250 770 0,6666 1,6000 0,9166 0,0769 0,40 250
Al 100 | 1.000 | 5 MONTHS | 12 MONTHS | 7 MONTHS | 2 WEEKS | 10 160
A2 670 350 6 MONTHS | 15 MONTHS | 9 MONTHS | 1 WEEK 30 190
10
A3 380 468 7 MONTHS | 17 MONTHS MONTHS 3WEEKS| 20 220
11
A4 250 770 | 8 MONTHS | 19 MONTHS MONTHS 4 WEEKS | 40 250

Step k Define the decision problem

Quality of Product
- Lead time

- Customer response

time

Time to Market
- Delivery product to market quickly
- Time to market lower than industry average

Figure 2. Decision Network of the Problem

Goal
Performance
Improvement

Service Level
- Process flexibility
- Baze of communication

- Manufzcturing cost
- Inventory cos

In the figure, goal, criteria and s@biteria have been defined. It is a kindneftwork controlling

the interdependencies among criteria andatubria. Cost will be represented as C1, Time to Market

as C2, Quality of Pragtt as C3, Service Level as C4.
Step 2 Identifying dependencies

Inner dependency: Cost, Time to Market and 8erlzevel have inner dependencies. That means

there is a direct influence on one sariieria from another one.
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Onedirection dependency: The arrow showing the cluster affects the cluster from which it is
coming.

Feedback: Each cluster influences the otima.

At the table below subriteria influences have been shown. X represents thergebia in the
row which has an effect on the satiteria in the column.

Accordingly, below schema was figured out as the network problem.
Step 3 Making pairwise comarisons

Pairwise comparisons were made by exploiting
the weights have been calculated by using the same equations in AHP method. Scale of comparison
table provided by Saaty and Kearns (1985) have been ussk#all the comparisons.

If any of the sukcriterions in the same cluster has an influence on anotharriebon, another
pairwise comparison should be made so that the unweighted matrix can be provided. Bealodvee
both have an effect oneand their weights are shown. Likewisg, &d &..

In the end, all the criteria weights have been calculated with respect to goal.
Table 3. Weights With Respect to Goal

G C1 C2 C3 C4

C1 0,4538 0,0000 0,5889 1,0000
C2 0,1959 0,6667 0,0000 0,0000
C3 0,2677 0,3333 0,2519 0,0000
C4 0,0826 0,0000 0,1593 0,0000

Step 4 Creation of the super matrix

Normalization is made by dividing the value to its sum in the related column of the weighted
super matrix. All the column sums should be equal to 1.

Table 4.Normalized Super Matrix
NORMALIZED SUPERMATRIX
0,0000 [0,4538 |0,0000 |0,0000 |0,5889 [0,3926 |1,0000 |0,0000
0,3956 |0,0000 |0,0000 |0,0000 |0,0000 |[0,1963 |0,0000 |1,0000
0,1281 |0,0490 |0,0000 |0,6667 |0,0000 |0,0000 |0,0000 |0,0000
0,1708 |0,1470 |0,6667 |0,0000 |0,0000 |0,0000 |0,0000 |0,0000
0,2334 |0,2677 |0,2857 |0,2917 |0,0000 |0,2519 |0,0000 |0,0000
0,0000 |[0,0000 |0,0476 |0,0417 |0,2519 |0,0000 |0,0000 |0,0000
0,0000 |[0,0000 |0,0000 |0,0000 |0,0531 |0,0398 |0,0000 |0,0000
0,0720 |0,0826 |0,0000 |0,0000 |0,1062 |0,1194 |0,0000 |0,0000
1|1 1 1 1 1 1 1

Step 5 Obtaining the limit super matrix



Table 5. Limit Super Matrix

73

LIMIT SUPERMATRIX
0,2232 |0,2232 10,2232 10,2232 |0,2232 |0,2232 |0,2232 |0,2232
0,1576 |0,1576 |0,1576 |0,1576 |0,1576 |0,1576 |0,1576 |0,1576
0,1389 |0,1389 |0,1389 |0,1389 |0,1389 |0,1389 |0,1389 |0,1389
0,1539 |0,1539 |0,1539 |0,1539 |0,1539 |0,1539 |0,1539 |0,1539
0,1945 |0,1945 [0,1945 |0,1945 |0,1945 |0,1945 |0,1945 |0,1945
0,0620 |0,0620 |0,0620 |0,0620 |0,0620 |0,0620 |0,0620 |0,0620
0,0128 |0,0128 |0,0128 |0,0128 |0,0128 |0,0128 |0,0128 |0,0128
0,0571 |0,0571 |0,0571 |0,0571 |0,0571 |0,0571 |0,0571 |0,0571

Subcriteria weights have been found by taking the 79th power of normalized super matrix.

This has been done by exploiting a function written in Excel VBA. Afterwards, the weights have

been gathered since all the column values are the same for the r@hated

Table 6. SukCriterion Weights & Decision Alternatives

2 9
] ER
= o >
- &) — = c
2 z |33 &2 2|2 |
5 o = .2 < 3 ) = o 8
(8] < > (e = n «— E
8 o 2o | 9732 = e 2 7 o 2
s 2| ¢ |3s |EE| 8§ |2 &% |8 | g%
= O = oe |[EF£ | 4 |0 2 | a o 3
CRITERIA WEIGHTS |0,2232 |0,1576 |0,1389|0,1539|0,1945 0,062 |0,0128 0,0571
Al 0,0000140 0,000001 2,3998| 1,0000| 1,7143| 25,974 | 0,1000/ 0,000004
A2 0,000001 0,000003 2,0000| 0,8000] 1,3333| 52,083 | 0,3000| 0,000005
A3 0,000003 0,000002 1,7143|0,7142] 1,2000[ 17,331 | 0,2000| 0,000005
A4 0,000004 0,000001 1,5001|0,6250} 1,0909| 13,003 | 0,4000| 0,000004
SUM 0,000018 0,000007 7,6143| 3,1392( 5,3387| 108,392| 1,0000| 0,000020

All the values in the above table divided by the sum of the related column.

Values are found bsnultiplying the criteria weight with the values in the previous calculation.

Table 7. Normalized Criteria Table

Al

0,12314

0,02161

0,04378

0,04902

0,06245

0,01486

0,00128

0,01780

A2

0,01838

0,06175

0,03649

0,03922

0,04857

0,02979

0,00384

0,01499

A3

0,03240

0,04618

0,03128

0,03502

0,04371

0,00991

0,00256

0,01295

A4

0,04926

0,02807

0,02737

0,03064

0,03974

0,00744

0,00512

0,01139

Step 6 Choosing the best alternative

The column values of the rows are added. And the scores are obtained as in table 8.
4. CONCLUSION

In this case study, operational and economical performances were evaluated by implementing
ANP method. Criterion and stdriterion weights have been found. Up to this point, for the performance
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of the supply chain of the firm, it can be s#idt @1 > €:1> €2 > e» > &1 > 2 > e >erp have the
hi ghest priority -makingphoeesscCriteraaeightd ave thexreprogided imtable

13.

After all the values have been calculated and related normalizations are done, firm can facilitate
its decisions regarding the sequence of the alternatives. As it can be inferred from table, A1 > A2 > A3
tes anwrigithe prdjeets Whild selécting oné fromthé s  pr
alternatives, the one with the lowest score implies that it is the mosbearmiicial alternative.
Alternative 1 should be selected first to have a better performance since it has the highest ranking.

> A4, this sequence

Table 8. Score and Rankings

SCORE RANKINGS ALTERNATIVE S
0,3339 1 Al
0,253@ 2 A2
0,214 3 A3
0,199 4 A4
1

Considering all the above, this study implied that it both filled a missing part in Turkish literature
and provided a managerial pointviéw in the concept of LARG SCM. The present study investigated
thoroughly a pipe manufacturing firm in Turkey. The company will be advised to benefit from ANP

method as it provided a consistent outcome.
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Abstract

L-prolinol is a chiral amino alcohol obtained from the prolinat is one of the most important
amino acid that is used in the structure of proteins. The structural and electronic parameters are
investigated in this study. In this studypkolinol was studied theoretically at the level of B3LYP/6
311+G(d,p) in Densgy Functional Theory (DFT) methods. After calculating the geometric structure of
the molecule, electronic energies, highest occupied molecular orbital (HOMO) and Lowest unoccupied
molecular orbital (LUMO) energy values were calculated6a®l ev and0.12 ev respectively. The
HOMO LUMO band gap value, oE , was calcul ated
that will prevent intramolecular electron transfer between HOMO and LUMO. This value makes the
molecule very stable chemically.

1. Introduction

Among the molecules of great importance, amino acids occupy the most important place. There are
hundreds of amino acids in nature, but there are 20 amino acids that make up proteins and are coded by
DNA. Since the number and variety of amino adandsach living thing is different, the types of proteins
also emerge with great differences from living to living thing. Knowing the structures of these proteins
is very important in order to analyze the path to be followed in the repair of damageeés.t&song
these 20 amino acids, proline differs greatly from other amino acids in that it does not carry a primary
amine group like other amino acids and that the three carbon atoms in the side chain form a ring and
bind back to nitrogen in the peptiderab With this structure, it exhibits a different structure by not
carrying a primary amine group-f.

Prolinol is a chiral amino alcohol obtained from proline and used as a chiral building block in
organic synthesis because it has a chiral structupgolinol, which has a chiral structure, has two
enantiomers: Eprolinol and L-prolinol, which have the D and L forms, respectively. Enantiomerically
pure prolinol is also widely available, as optically pure proline is available at relatively low costolProl
is used in a wide variety of chemical reactions as a chiral ligand, chiral catalyst and cresgeat in
many organic reactions [4,5].

Figure 1 shows the chemical structure gpriolinol. In this study, Eprolinol from these two
enantiomers will b examined. We will examine the orbital interactions gdralinol, which plays a
very important role in many organic reactions, and make its structural analysis. Considering the many
roles it plays in organic chemical reactions, its properties make iflesh candidate for quantum
chemical computing research. Neutraptolinol that has the nitrogen atom prolinol is capable of
forming a quaternary ammonium salt. In this way it can be easily converted to thesobatde ionic

a
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guaternary ammonium salt. iElmakes Lprolinol usable as an organocatalyst in biological systems, as
can be converted into a watssluble molecule.

(0]
~
Sty / H

N

H

Figure 1. l-prolinol
2. The Calculation Method

The calculation of the energy and the geomepitymization for the kprolinol were performed
using the Density Functional Theory (DFT) integrated in the Gaussian 16W [6] program and the
structure obtained from this calculation was visualized with the GausView 6.0.16 7]. The computational
calculationsof L-prolinol in gas phase were obtained by using B&:Rarametet.ee-YangParr
(B3LYP) [8] method at the level of-8B11+G(d,p). The stabilization energy and orbitalanalysis-of L
prolinol was elucidated with the help of NBO theory. The method wasassedegrated in Gaussian
16W.

Figure 2. The geometry optimized (B3LYP3&1+G(d,p)) structure and direction of the dipole
moment of Lprolinol

3. The Results and Discussion

The threedimensional geometry of this molecule in the gas phase was draim@aussView
6 molecular imaging program. The geometry optimization and the locations and space structure of the
atoms were made using the Density Function Theory (DFT) method with the help of the B3LYP/6
311+G(d,p) basis set.
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Figure 3. The numbering atoms in L-prolinol compound

As shown in figure 3 molecule has a five membered heterocycle with nitrogen@HgH group
attached to that cyclic group. This secondary amine group and hydroxide group in this molecule are
highly reactive groups. Therefn in the modifications to be made, which of these groups will not be
studied, it should be protected. The bond lengths between the members forming the ring, which are N12
C1, CEC2, C3C3, C3C4, N12C4, were calculated as 1,522 Angstroms. TheOT4 bom on the
outside of the ring is calculated at 1,540 Angstroms and is longer than the ringed bonds. This ensures
that the ring has a very stable and robust structure. ThédQTI4ond is shorter than these bonds due
to the high electronegativity of oxygefhe GH bonds on the ring are 1,119 Angstroms, while the C
H bonds outside the ring are 1,070 Angstroms. This is due to the long bond that the carbon atom makes
with the neighboring C atom. In this way, it allows the orbitals of the carbon to contribreearibe
bond it makes with the H. It is also expected that tHe bbnd is 1,000 Angstroms and theHbond
made by the O atom, which is much more electronegative, is calculated as 0.960 Angstroms.

After understanding the structural features, we begsiudy electronic structures. Figure 4 shows
the highest occupied molecular orbital (HOMO), lowest unoccupied molecular orbital (LUMO) and
energy gap (eV). Obviously, the HOMO is dominated by the nitrogen atom, and the LUMO is mainly
contributed by the oxgen atom. In addition, it exhibits a band ggpH ; energy gap bet we
and LUMO)in the 6.09 eV range. It is well known that the kinetic stablility and chemical reactivity of
a molecule is closely related to its band gap [19]. In addition, the hdrdcsdbase character of the
molecule is closely related to these values. As a general information, the compound with a wider band
gap is known to be chemically stable in terms of molecular structure. From this point of view, it can be
easily said that 4prolinol will not have intramolecular electron transfer (from electron donor site to
electron acceptor site) in a chemical process.
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LUMO

HOMO
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Figure 4. HOMO, LUMO and Band Gap (electron volt=eV)
Table 1.The quantum chemical parameters gdrolinol calculated witlB3LYP/6-311+G(d,p)

(eV).
L-prolinol

B3LYP
Eromo -6.21
ELumo -0.12
Band Gap, o 6.09
Chemical ha 3.05
Gl obal sof't 0.33
Gl obal el ec 1.65
lonizationpotential, | 6.21
Electron affinity, A 0.12
El ectronega 3.17

Table 1 shows thguantum chemical parameters ofptolinol calculated withB3LYP/6-
311+G(d,p) in electron volt unit. The calculated Chemical hardie¥s (a s 3 . Odgbeaterthani s we |l
gl obal softness (0) as 0.33 eV. TIhHes vaneslkaein t he
agreement with the homo lumo band gap.

Figure 5 show electrostatic potentials (ESP) -girtlinol calculated with B3LYP method.he
red colors Bow the negative surface and the blue colors show the positive surface of the molecule. The
shape of the ESP along with the molecular surface is very important. This graph shows which atom on
the surface of the molecule has the greater electron densRygik&s information about the chemical
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activity of any molecule. ESP is a boundary surface plot. This boundary surface plot gives you how and
in what way a molecule will react. When looking at this graph, the molecule has an electron density on
the nitrog@ atom on its visible surface, while it shows an oxydeminated electrodense region on

the other surface. In this case, it explains the possibility of reactionshatihol gives on both oxygen

site and nitrogen site in the literature. Indeed, uniiféerent reaction conditions,-prolinol can react

from both sites.

-

Figure 5. Electrostatic (ESP) potentials gpitolinol. Colors for ESP are from red (negative) to
blue (positive).

Figure 6 shows the calculated FTIR spectra girdlinol in theB3LYP/6-311+G(d,p) level.
The peak at 3867 chis attributed to H (€H) streching. The peaks at 3286 and 3228 ane attributed
t o HOs s iQHe bridge ofgOH.oThe peaks at 2859 and 2803'enr e at tri buted t
streching of Ckb s o img. Thie ether peaks appeared between 1500 and 10b@rerof typical €
C, GN and GO single bonds. All peaks are anim@dton GaussView 6.

3<;95 em™ I Wh WWWW

3867 cm™
3286 and 3228 cm™

2859 and 2803 cm™.
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Frequency (cm™)

Figure 6. The calculated FTIR spectra gbpiolinol

4. Conclusion

In summary, in this study, the structural, electronic and spectroscopic propertipsadinbl,
which is used as a drug or additive in medicine and agriculture, and also as a starting material,
intermediate or most importantly, chiral catalyst in verpamiant organic reactions in chemistry, were
investigated. When the ESP surface of the molecule is examined, it is seen that the nitrogen and oxygen
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atoms are negatively charged on the surface part. HOMO energy level orbitals are seen on the nitrogen
atomand as nitrogen atomeighted molecular orbitals. LUMO orbitals were also seen as hydrogen
atomweighted orbitals bound to oxygen. The HOMO LUMO band gap is calculated as 6.09 eV. An
energy of this magnitude is quite high in the energy required for thecolelto be kinetically stable.

This ensures that the molecule remains unchanged during its action as a catalyst in the reaction medium.
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Arama motor u, kull anecélareéen bilgi al mak veya
bu sorgulara g°re sonu-1|ar & | iésntdeal ey eprr ¢b iorl uskitsutren
ki kilerin internet czerinden bilgi edi nmel erini
sayfalaréné veya t¢im siteleri arama motoru dostu
séral arda yeri za&l maknei -eitrki mptiijgmdir. Arama motor |
farkl e y°ntemler mevcuttur. Bu -alékmada ©°ncel.
s¢reci, arama motoru te¢erleri ve -al ergaswnupunensi pl
akamal aré a-ékl anméxktér Web taramaseé, indeksl e
motoru optimizasyonunda kull anél an al goritmal al
algoritmal aréndan Pageranlarahal moopr gi mipt amgoas
Google Search Consol e, Ahref s, Browseo gi bi ar a-

Anahtar Kelimeler: SEO, Arama Motoru Optimizasyonu, Arama Motoru, Google, Arama Motoru
Al gori t mal ar e

Search EngineOptimization

Abstract

A search engine is a system that allows users to enter queries to get information or find a result, and
lists the results according to these queries. It enables people who want to bridge between people and
data to obtain information over the internet. $haEngine Optimization (SEO) is the activity of
optimizing web pages or entire sites to make them search engine friendly and thus rank higher in search
results. There are different methods for search engines to access effective information. In this study,
primarily search engines are described in the development process, search engine types and working
principles. Then, the stages of search engine optimization are explained one by one. How web crawling,
indexing and sorting is done are examined. Then, ifthgos used in search engine optimization are
mentioned. The most commonly used search algorithms were compared to the algorithms such as
Pagerank, Hilltop. Search Engine Optimization Tools from Google Search Console, Ahrefs, Browseo
are examined and compesl.

Keywords: SEO, Search Engine Optimization, Search Engine, Google, Search Engine Algorithms
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1. GKRKKk

Knternet kullanéménén yaygénlakmaseé ile inter
a- mékteéer . Bil gi biri ki mimatnorgl¢ganr égneé-nt i okr-tea yaar t-nmaksé
Teknolojinin ilerl emesi ile bilgiye en heéezl é kek
mot orl arénén geli kmesi ve kendini s¢erekli ol ar ak
i | kv lbrakl an ortam ol maséné sajl améexkteér

Knternet ortaménda bil gi beyekl ¢ é¢néegn art masé
noktasénda b¢yeék kol ayl ek sajl amékter. Ancak a
kull anécénén iglegi-leekrt einl earnaed ékfaéd abr i | i Kki I'i ol duj t
ol ar ak, kull anécéel arén aradéejé sorgular il e en
optimizasyon tekni kIl eri gel i ktirildi.

Bu -alékma kapsaménidrmi mrapaemotiontarénmink gedar
bahsedil mi k, arama motorlaré i-in geliktirilen o
ge-tiji tek tek a-éeéklanméxkteér. Sonu-1|armi kswéveal am
birbirlerine g°re avantajlée dezavantajlé y°nl er|
arakteéerma yapacak ki kilere temel ol abil ecek ni
geli ktirmek istedijiade? kal kiéjisajsamhkkerer Bmrve
ait web sayfaséné arama sonu-Ilarénda ¢st sér al
Literat¢grde -ok fazla -alékma bulunmadé] éndan dc
niteliktedir.
1.2.Arama Motoru

Arama motoru, kull anéecélarén bil gi al mak veya
ve bu sorgulara g°re sonu-1lareé |isteleyen bir s
isteyen kikiheennbihgereetnpelkeiini sajlar.

Arama motorl aré bir anlamda internette bul una
arama motorunun internet ¢zerindeki web sayfalar
°ncelikle i webr matytfe@kiar epm ul akmasé gerekmekt ed
kull anan ar ama motorl ar e geliktirilmiktir. Gen
kull anél maktadeéer .
1.3.Ar ama Motoru T¢rl eri
131. Tarayécé Tabanl é& Arama Motorl ar e

En yaygén &ubamanémbaoru tg¢rg, tarayéecé tabanl
arama motorlaréenda il k etapta °r¢gmcek veya tar
programlar periyodi k ol arak Knter neltdnteé lgaerzd nmerr,
bir ver.i tabanénda l i stel er. We b °r¢mecejio, i nt

raféndan ol ukturulan verilerde ar ama
y a p éil nmdhe kksaltearl ,0 gwealr d°%rr¢, meBeuj i ni n web sa
en i -eriklerinin bulunduju k¢me ol a
eki sayfalare ve bu sayfalar érmiile - er i si
adér (Razbonyaleée, 2011:5).

S¢rekli -al ekxma prensibi -er-evesinde dej i Kr
sayfasénda yapélacak herhangi bir dej i ki kIl ik, (
°ncelijini Beutnklialreayeelektdol arak =ziyaret edil en wet
sayfanén arama °r ¢mecefji taraféendan ziyaret edi |
ger-ekl exkebileceji unutul mamal edér . éKmned enkastlee n eane
ve sonu-|lar arasénda g°ster mesi m¢emken dejil dir.
°rnektir.
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1.32. Dizin Tabanl e Arama Motorl ar e
Dijer bir i smi de Knsan Dest ekl Arama Motoru
omay acaj éna bir insan karar vererek sistem indeks
tercih edil mektedir. Bir-ok arama motoru taraf

LookSmart, AltaVista.
1.33. Hi br it Arama Motorl ar é

Hibrit arama mb or u bi rden fazl a arama motoru yapeéseé
-ekididir. Arama sonu-|larénén hem °r¢mcek taban
kull anél arak el de edilen kayeétlaréendamogérliatehded
farkle dejildir Kull anecédan al é&nan anahtar kel
bir arama motoru ile herhangi bir kelime arandéj
(Razbonyal é, 2011:6).

1.3.4. Dikey Arama Mot or | ar é

Di key arama motoru, belirli bir konuda ar ama
sonu-larée ayéklayarak tamamen il gil/| arama soni
kapsaména giren konul ar al I°azneélc éY errial earriadierkd ek €1
sayfalarené g°re¢nt el oer (Razbonyal e, 2011:19) . K
ger¢nt ol emek i sterler ancak Yatay Arama Motorl a
-%z¢m olwr Akamba kMot orl aré geliktirilmicktir. Kos
Medstroy bu arama motorl aréna °rnektir.

14 Ar ama Motoru Tari h-esi

Arama motorl arénén gelikim s¢greci kekil 1. 1. ¢
arama motoi utgel i AO9OBi yél énda Googl e arama motor
arama motoru ol muktur.

kekil 1.1. Arama Motoru Tari h-esi
Sl Yandex ¥ msn AOL© b eing -
TR yahoo! 77 Startpage o ‘Wwisscows T yessle
= == =& Google ™ Rid * vees

2. ARAMA MOTORU OPTKMKZASYONU

Arama Motoru Optimizasyonu (SEO), webhakeayf al a|
getirmek ve b°ylece arama sonu-|laréneakdahajpdt
Arama motorl arénéen et kild@ bil gilere erikmesi io-i
2.2. Arama Motoru Optimizasyon Teknikleri

Arama motor | ariéknlée nolpetriimiiz-ei retbmer - ok far kl & a- &
(kekil 2.1) Temel i Kkl em olarak site i-i1i ve site

Site i -1 SEO, web sitesinin arama motoru tara
kelimeler, meda et i ketl er, baxkl ékl ar, URL yapeésé gibi bi

Site déeke SEO, web sitesinin site dékénda ya

Har i ci kaynakl & al énan | i nkl err(OpsnussHul P020nedy a Kk ul
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kekil 2.1. SEO Tekni kl eri
Teknik SEO
Tarama, Indeksleme,
Siralama
Site ici SEO Site Disi SEO
Icerik Optimizasyonu Web Sitesi Tanitimi
Arama motoru optimizasyonunun daha teknik kés
taramasé, i etekmel eméewméelri dir (kekil 2.2).
kekil 2.2. SEO Tekni k Akamal ar e
- |- =)
Algoritmalar
‘ - anlam
- alaka
- kalite
- kullamlabilirlik
- baflam
221. Web Tar amasé
Arama motorl arénén yeni ve g¢ncel i -erik bulm
yazél eml ar araceéel éjéyla yapeéelan kexki f s¢recidir
format ve yapeéedaki bi |l gapylianmaktaayceér f(aMuklllée rd,i z2 On2
Tarayéceée, bir web sitesindeki sayfalaré getiri
web sitelerine ul akérl ar. Bu kekilde wvar ol an ¢t
i -in Dbituryuwrl. oGe¢uweni | ir web sitesiyle baxlarlar
bajlantelare izleyerek webd deki taramal aréné ge
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222. Kndeksl eme

Bir web sayfasé hakkénda arama motorunun di zi
°r¢mcekl eri taraféndan taranan sayfalarla il gildi

Arama motorl arée dizinden hangi web sayfalaréén
°nce bu web sayfalaréené séralamaya yardémcé ol ac

2.2.3. S élama

Arama sonu-|larénén alaka d¢zeyine g°re sérala
bir-ok fakt°rg¢g g°z °n¢gnde bulundurarak en al aka
i KI emi- ok-ianl ghoirri t ma gel i ktirilmiktir.

3. ARAMAMOTORU OPTKMKZASYON ALGORKTMALARI
32PageRank Al goritmaseée

Google arama motorunun ortaya -ékék nedeni o]
y°ntemine dayal édér . Bel | i fakto°rler g°z ©°n¢gnde
al goritjmaisedzZ2013E7). Sayfalara verilen bu puanl a
°] -mede ve kalitesine g°re sitelerin séralanmas
eti keti ve anahtar kel i mel ernkgikhiil | dainféeenré tdéar af avket

vermektedir.

33Trust Rank Al goritmase

Trust Rank, géevenilir siteler i le spam siteler
géevenldi ol duju d¢gkegneglen siteler i karet Kéki sive
i -erisindeki I|linkler aracél éjéyla ikaret ettiiji
Sayfanén yaké, sayfaya gelen |Iinkler, sayfaya ge
( Ejri, 2013:9).

34 HllTop Al goritmaseé

PageRank algoritmaseé ile birlikte -aléxkeéer. D
bajlantelé siteler arasénda hangisinin uzman ol
Kaliteli geri bajKaln&g édayf aollaurk&@rurggta ks ermaladraa - é

PageRank, TrustRank ve Hill Top algoritmal ar én

Tablo 3. 1. PageRank, Trust Rank ve Hill Top Al go
PageRank TrustRank HillTop
Bajl ant e Kyi sayfal Kyi sayf al Sadeceuzman sayfale
°neml i ba bajl aink &d @' iyiolanbaj | an
var dér . i karet e
K1 k Belireme Ortal ama 1veya O Al gori t ma
35.Googl e Al goritma G¢gncell emel eri

Google neredeyse her sene bir al goritma g¢nc
géencell emel erine ait karkeélaktérma tablosu Tabl o
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Tablo 3.2. Google Tar &Gfgdacadn e@ell iektii Kialrke |l A

Web sitesinin Geri Anahtar kelimeler Makine Mobil
i -eri bajl an yerine sor °Jrenin sg¢gr¢éem
dayal €&
Kal i tel iDoj al Dojal dil Kalitel Web
sitesi yar dé mé, sitesinin
bajla olukturulrkalitel.i mobile
deneyimi uyumlu
Sesli Arama ol mas
Kopya Spamveya D¢k ¢k kali Sorguya Web
al ake al aka e sitesinin
Kntihabajla Anahtar kelime mobil
doldurma Zayéf K Versiyonunun
_ . ol ma m:
Zayeéef i
Zayéef k
deneyimi

4. ARAMA MOTORU OPTKMKZASYON ARACLARI

Web sitelerinin teknik niteliklerini analizedgna z € | é ml ar dér . Ger i bajl ani
anahtar kelime analizi ve rakip anali zi gi bi pek

Arama motorlaré i-in site optimizasyonu Yyapme
edi |l mesi nma kmo k@mu md ak i konumu bel i bir s¢é¢re g
sitesinin yeniden analiz edil mesi gerekir. Bu no

Ahref s, en -ok kullanélan -evrimi-i SEO ar a-
geli ki | mesi gereken b°l ¢ml eri vurgul ar . Anaht ar
(Korkmaz, 2021).

Google Search Consol e, Google taraféndan gel
Kal dérma, Site HaritasekGemdnersiea, Bist eumrelkdi WJRAIid 3
bir-ok ©°zellif7]i bulunmaktadeéer (Korkmaz, 2021).

Mo z , Googl edéen d¢gzenli ol arak -ékardéjeée algor
verilere bunu hézlée bir bi-iKedhdiynandat «keikli he e® zy
°neml i avantajlaréndan biridir.

Browseo, te¢em grafi k stilini kal dér ar ak, bir w
yardémcé olan g¢-1¢ bir web tabanl é ara-ter.

5. SONU¢

Arama sonu-| arekdbi pmekseeadaha -ok kull aneéeceé
siteleri araséndaki rekabet giderek artmaktader .
arama motoru optimizasyon -al éekmal aréder .

Bu arakter ma i -eri sindencarda&amani mot amr aman mtod roir
bahsedi |l mi ktir. Bir arama motoru gelixktirilirKke
indeksl eme ve séral amaneén t e mel il kel erini bil

o

kumaséne welarnyl amasemak ve onlaré dojru ar ama
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son derece °nemlidir. Séralama i-in kullaneél an
farkle y°nlerinin neler olduju vurgul anméxkter .

Literatg¢rde arnarhd zimmotidrel airléegniélni a al ékmal ar én
ir

yapél méxteéer . Yeni bir ar ama mot or u gel i kt il
bulundurul arak, kull anécénén i htiyacéna g°re s¢r
yapélacak -al ékmalara kaynak ol abilecek nitelikt
Web dinami k bir yapéya sahip olduju i-in, arar
gerekmektedir. Buna bajl é ol ar ak géneéegmezeén i ht
Gel eaélekmal ar i-in diyalog yoluyla aramaya daha
ger-ekten wul akmak istedif5Ji bil giye erikmek ¢zer
kavramé ¢(zerine araktér mal ar ydelndeh, arlamsdalive hedeAna ht e
bazl & arama mpdel ohdupe-degperhéendirilmiktir.
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¥zet

Bu -al ékmada vyapelar ¢ z e r yendliren ve derecelarimin tespitine k - e K
mée mke¢en kélan bir dinami k analiz y°nt emi el e al ér
geveni b irligi | aboratuvar deneyl eri ve sonlu el
dojrul anméedtiere. kvalt 1 & bir bina model. czerinde 1
testler ve titrekim °I|-¢mlerdi ger -eklexktiril mik:
kull anél arak olukturulan sonllubaeélemaxt ar. mbdeft ufr
daha sonraki hasar benzetimler:i i-in referans o
°nceden belirlenen | okasyon ve derecelerde hasar
sonunda mgd kKKkenkielrid hesapl anmék ve sonraki hasar
kull anél mak ¢(zere bir veritabané ol ukturul mukturt
dereceleri daha ©°nce bilinenimadarr duriwnml-a&rkéara&rn a
veritabanéndaki bilgilerle karkél akteéereéel ar ak
Ger-eklektirilen analizlerin sonu-Ilareée farkle k
°czelli kleriprolykkaekebirl doebildijini g°ster mek
Anahtar Kelimeler: Si st em tanél ama, Dinami k anal i z, Yapésa

A Finite Element Model Based Damage Detection Methodology for Building¥alidation
Tests ona Scaled 6 Story BuildingModel

Abstract

A dynamic analysis methodology, which enables location and degree of damage on a structure to be
determined, is introduced. Reliability of the analyses and the corresponding damage estimations are
validated through laboratory experimeatsl FEM based damage simulations. Extensive dynamic tests
and vibration measurements are conducted on a scaled model of 6 story building by installing
16 accelerometers on the structure. The modal parameters are extracted and then used to calibrate a
representative finite element model constructed by using SAP2000 program. The validated model is
used as a reference for damage simulations. Successive damage scenarios with prescribed damage levels
and locations are simulated by decreasing the stiffnesseauftasélstories gradually. The corresponding
changes in mode shapes are calculated and used to generate a damage library which will be used as a
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reference for further estimations. In order to validate the utilized algorithm, damage cases with known
locationand degree are analyzed. The damage properties-astimated by comparing the obtained

mode shapes with the reference records in the database. The results of the analyses reveal that even for
multiple damage at different stories damage propertiesedetermined with very high accuracy.

Keywords: System identification, Dynamic analysis, Structural health monitoring, Vibration
measurement

1. GKRKKk
Yapésal sajl ek takibi, izl enen yapénén mevcut
hassasbilgs aj | amayé ve yapé ¢zerinde olukmasé muht e me
ama-1ar . Bu ama-la saléném frek2a020ate) , (Wamod ~xd
(Gara vd. 2021:147; Gonz8l ez vdhzeée2wWahaald k) °gieb
gestergeler s¢rekli veya de¢gzenlii ol arak g°zl enme
ani dejikimler yapéda meydana gel mi k hasarl a il:i

Bu -al éexkmada da yapél ar ¢ z gerlarimindve dermdelariia tespiti e ¢ e k
amaceéyla kullanélabilecek bir dinamik analiz y?©°,
mat emati ksel met ot ¢zerine kurul muk ve yaygeén bi
cur vat ur en (Goyginn2020127; KarasMohammadi vd. 2020:19, Chen vd. 2021:160)
modi fiye edilmik bir versiyonudur. ¢al eéxkél an an
referans bi na vV e hasarl é bina czerinadeastkeesaanpl
dayanmaktadér . Yapéel an karkél akt é@érmal ar da gor e
farkl elaktéejé yerlerin belirl enmesi il e hasar
operasyonel mo d a | anal i z¢gzyerntnanml eali é nlawml | taintérl eak i
-ékarélabilir veya dojrulanméxk bir sonlu el eman
Analysis) ile hesaplanabilir.

Bir sonlu el eman model inin kull anélalasskab itlaecaak
hasar durumlaréné i-eren karmakék senaryol aré in
yakl ak é&me, yapé ¢zerindeki karmakék hasar me k an
(Shittu vd., 2021:215; Chung vd., 2121:8 ) . ¢tajdak m¢ghendisli k yapeéel e
model | er i kull anéel arak tasarl andéjéendan, mevcut
hasar tespiti amacéyla da kullaneéel abilecekleri v
Yapé ¢zerinde bebianhigblirkaettbuhblaat amagsapl ar
hasarl e katén alténda veya ¢(stegndeki katl ar i
analizde mutl ak yer dejiktirmeler kuljagmelbkagheé
ol acakter. Bu nedenl e, yukaréda belirtilen anal.
mo d a | yer dejiktirmeler k ul | a nkéel kdiridaek gy°asptéd rmélket re

serbestli k dereceld] ( MDOF) model kull anél arak ar
seviyelerde hasarlar ol uktur ull arladkd ef ahrekrl &k astean aa
numar al ar é, kat ketl el eri ve rijitlikleri Sérase
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MIOPJID
MQIJQ
MS/JS
My, J;
MEPJG
MSlJS
My, Js
M, 15
M;, J;
MliJl
1o
kekKli l¢ok serbestli k dereceli yapé m
Sadece 2. veya 6. katl arénda mMmadakebkhl bkemuknbhnr
bajl & ol arak nasélkedkajlivket ibjoid ea kK agj°ésd ae rs d rneeskéd yelda r .
i Zerassar én 2. katla sénérl é& ol masé durumunda 2. |
st eéendeki katlara g°re -ok daha y¢ksek ol makt adeé
bu kat i -in hesaplanan gfYyewvel iismoedli dépkasinan
farkl el ek g°stermektedir. kekilde hasarl & durum
bir durum incelenmektedir. B°yle y¢ksek bir hasa
nasébl hat k] éné daha ivyi gesterebil mek adéna b°yl
2. Kat Kolonlarinda Hasar Durumunda 1. Mod Sekli 6. Kat Kolonlarinda Hasar Durumunda 1. Mod Sekli
10 T T | 10
9 1 9
- 81 _ 8
57 8 7
£ £ s
5 | 55'
B 4 £ 4
33 2 3
2 <®-Hasarsiz Yapi 2 -e-Hasarsiz Yapi
1 290 % Hasar 1 #-90 % Hasar
0 0
0.00 0.25 0.50 0.75 1.00 1.25 0.00 0.25 0.50 0.75 1.00 1.25
a) Modal Deplasman b) Modal Deplasman
keki IlMod keklinin hasarén | okasyonuna
Yapeéesal tepkide g°zlemlenen bu dejikimn,Ily mek
koordinatlarée da hasarl @ yapénén modal depl as man
yeni bir diyagram -izilir. Daha sonra ardekeék m
birbirlerine g°re hesuxpluamdaiju Rerlkémal ma éhdaélear é
kaybéna g°re deji ki mi incelenerek yeni bir refer
kattaki rijitlik her adémda kade medeviyelen tekhteka k %1
sim¢gle edilir, incelenen rijitlik kaybéna karkée|
ejrisi ol ukturmak i-in kullanéel ér. Bel irli bir
kéerel ma a- é&sé& tywalmegzadaamabwel en hasara bajledéer v
etkil enmez. Bu nedenl e, bu yeni y°nt em, aynée and
ol arak toplanabil mesine de ol anak tanér.
2. DKNAMKK TEST MODELK
Laboratuvar tester i i -in kull anélan 6 katleé °1-ekli bi
ol ukturul an sonl u lé¢l8imaen | @°r griomesHK ti e daikra.] EMaad el d e
sahip met al bl okl ar sabitlenmiktir. Dinamik test
tek eksenli i vine ¥l - Bru ywemls@wtlieri Itmirkaf éndan ek z
veri si Artemis operasyonel mo d a | analiz yazéel én
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20,

belirl enmiTahbldly . ° Akaekleidamodel in ana
s°n¢egml eme oranlaréné g°stermektedir.
modelinikd i bre et mek i -in kul anél mekter

kelB¥Il -ekli 6 katl e na model
Tablo1. Deneysel olarak hesaplanan modal parametreler
Titrexkin (SrI]D)eriyot (S%; ne¢mi

Y y°nl ¢ 1. 0.746 2.95
Xye°enl ¢ 1. E 0.299 2.52
Y y°nl ¢ 2. 0.213 1.93
1. Burulma Modu 0.168 2.37
Y y°nl ¢ 3. 0.110 2.09
X y°nl ¢ 2. 0.076 1.64
Y y°nl ¢ 4. 0.069 1.73
Y y°nl ¢ 5. 0.049 3.37
2. Burulma Modu 0.046 1.45

El de edil en

titrekim modllaeldinlad ea igt® skteekriilll neerkdte

m mo d
dejerler

SAP2000




93

Y1-0.746 s X1-0.299s Y2-0.213s T1-0.168s

keki | SAP2000 programéndan el de edilen ba

33. HASAR SKM]| LASYONU ve ANALKZ SONU¢LARI

Se-ilen katlarén rijitliklIler:i °nceden belirlene
dojrul anmék model czerinde hasar analizl eri y af
mod¢l ¢ il e dojru orantalrdakl dbpeadéan Hereegebl nk,
farkl e hasar seviyeleri model |l enmi Kt ir. Dojrul an
-oklu hasar durumlaré analiz edilmiktir. Hasarl é
edil mik ve sajléklée referans ile karkel akteér el m
dejerleri, yukaréda a-éklanan kKekilde ©°nceden - |
AkajéedaTablo2nuP ag®°r ¢l en ve hesaplanan hasar seviye
ger ¢l ecefji ic2ere hasarén derecesi - 0 ktahgipld&edee k  bi r
maksi mum hata % 2.5 mertebesindedir. Bu dejer vye
da kull anél maséyla daha da iyilexktiril mesi bekl e
Tablo2. Bel irl enen ve hesapl alnmasédasar durum
Modellenen Hasar )
HasalHasar G° Hesaplanan Hasar| Tahmin
Kat Kér el ma %rijiik 1o rjjitlilhatas
kaybeé
2 ér el ma 30 30.7 2.3%
4 ér el ma 45 45.4 0.8%
6|Kéer el ma 20 195 2.5 %

Sonlu elemanlar modelp zer i nde yapélan analizlerin arder
czerinde -exitli hasarl arén tespit edilebilirlifij
4 ve 6. kat kol onl aréna keé&smenhaseasrne& ysaipéndny ltei t
Ol - ¢l me kKt ¢ . Laboratuvar deneyl eri sadece has
belirl enemeyecejini kontr ol etmek i-in kullanél
°zelliklere sahnpketmaekéesgendanykéskat rijitlijin
bir dojrulukla derecelendirmek m¢gmkegn gor ¢l memi K
Ziyade yer.i hakkénda - ok faydal e bil gilaer saj
dejerlendirilmixktir
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¥zet

Ul akém, bir alan kullanéeml|lairgin et &iak,j jdi ver i K
bir dinami ktir. Farkl e peyzaj karakter alanl are
me k©n s al pl anlama s¢re-lerinde °zel ama-1¢é& plan
bi yotoplarén ve endemi k a-édan zengin ekosistem
ve g¢é¢zergod©h se-i mi vb. kararl ar s¢rder el ebilir k
yerel, bl gesel, ul uvalenve wuflmslbadaeaxaesnéd efi - gkte
al éndéjénda; ul akémeéen ker sal ve kentsel al an Kk
edil ebilir. Bu nedenl e, ul akém sistemlerinin ni
dojudan etkileyen bir akto°ord¢gr. Etkin bir bisikI
kull anéceéelarén texkviki, motorl u takeét kull anéemé
yetersizlif]i gi bi kent sedleygakanmnkkatli eesi mizabt
s¢rdereéeglebilirlifgi dest ekl emmddaet keht | ediacaktge
dojrudan etkili bir dinamik olan bisiklet yolunu
entegragonu ¢zerine bir uygul ama ye¢éreéegtel megkt gr . ¢ al

K

se-i |l mi Ktir. cal é
fiz

manén sonucunda, kentin al an Kk
ul akém aj énén K i

[ kokur | sairt ggriiz ® me rnies ia |l fwnmu la

Anahtar kelimeler: T ¢ r ki y e, sakinkehir, s¢rdereéelebilir ul al
Bicycle as a Ecdriendly Transportation Option in Cittaslow Seferihisar

Abstract

Transportation as a land use type is a dynamic that affects therefficiad functionality of other
land uses. Transportation, which has a great impact on landscape character areas, need to be taken into
consideration in spatial planning. Decisions on the selection of transport routes and location where
protected areas, sdtive biotopes and natural structure with endenalb ecosystems are preserved,
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provide sustainable development. Considering the impact of transportation policies on all components

of the environment on a local, regional,

national and international; staten be stated that

transportation shapes the land uses in rural and urban areas. Therefore, the quality of transportation
systems in cities is the actor that directly affect the sustainability and quality of urban life. Integration
of an effective bigcle path system into the urban transportation network will be effective in reducing
the factors that negatively affect the quality of urban life such as motor vehicle use, high emisson level,
traffic problems and lack of parking spaces; provide urbaaisaility as well.In this study, a research

is carried out on the integration of the bicycle path, which is a dynamic that has a direct effect on the

sustainabil of ci

ity

ti es, as an alter natmiv e

Seferihisar is chosen as the study area. As a result of the study, a bicycle transportation network is
proposed considering the urban density, routes linking locations and the physical conditions of the

existing motorized transportation network.

Keywords: Turkey, cittaslow, sustainable transportation

tran

1. GKRKk
Ul akém, kentl erin dol akém sistemler.i ol ar ak,
ve etkin rol oynayan bir dinamiktittmanve Burwell 2 0Zalf 2007 Headciar, 200%;a |l - énkay a
veark,2018) Buna karké&ebakéengmkabherl nkOn raporl ar énd:
sekt®rlerin bakénda gel mektedir (EPA, 2018) . Bu
kull anél an ul akém es-eketréirnsgi nk adrogjra |l v evremek ¢slétre r el -
dekeneglerek etkin yeregteél mesi gereklilijinin Dbir
i ktisadi ve sosyal dijer sektoorlerin i etkileriyi ki ni
bul unmaktadeér (Yal -énkaya, 2019) . ¥zell ikl e, k e
kull anémé ajeéerl ékl e kar ayod uneaderk éan md kstteedrd r f (atrik
¢izelge 1. Karayol u Taik éOdaucngsl uezlj eentekni Ic¢eervir e( WH,r i:
2019)
Hava CO;, NGO, SQ, CO, Q, HC, vVocC v b
kalitesine ger ¢l mektedir.
olumsuz etki
o fHi dr ol oj i vV e mor fol oji <
?Iﬂrﬁaslgszpk? ol abilen hidroteknik i«xkle
TY¢k takémacél ejénda ma |
esnasénda ya da farkleée n
sonucu d°k¢l mel er
fKarayol u d @ w é nkaacyénl aékj | éann a n
yaj mur sul ar é,
fTrafi kten kaynakl anan sal
ge-iKini sajlamak i-in yaj
yatakl aréna etkisi olan vy
Toprak Yol ya.pémé i -in toprak vyg¢
kalitesine verimli topraklarén kaybé
olumsuz etki fHav a kirleticileri, petra
(erozyon ve meydana gelen_ kaz_alar sot
Kirlilik) temi zIl eme ¢r ¢rilner in etdemr aok
fBunun yané sér a, at mosfer
oranda et kisiyl e, yol |l ar ¢
d¢zeyi artmaktadeéer
Kkl i m Karayol u, sera gazé saleéen
dej i Ki kmodudur.Budur umun bakl é@éca nede
artek g°steren yolcu ve vy
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otopark sayéséndaki artecx,
ara-larén durumu ve kull an
GereltegToplum ¢zerinde fizyolojik
kirlilietkiye neden ol maktadér .
Biyo-ekYakam ortamlareénén kaybedi
faunadaki belirli t¢gr saye
orané giddzIilsommelktagdi r .
Arazi Karayolu ulakem yapeéel ar éne
kull ané®°nemld. et kil eri b ul u nakendantik:
betenl ¢ ¢én bozul maséna, g
artmaséna ve de g°r s kalaktedeti
szerinde bozul mal ara neden
At ék ol Ul akém vyapeéel ar éneén i nkKa,
s¢re-lerinde -exkitli at ékl
Karayol u ulakém faaliyetlerinin ¢izelge 16de
peyzajlar ¢zerinde; mek©nsal ve sekt°rel y°nden
arasénda en fazla y¢z °1-¢gmkerpetsaehi pek&aeagal upi
ol umsuz etkiler olukturmaktadeéer. Pl anl anan yer
endemi k a-éeédan zengin ekosistemlere sahip doj a
al énmasé;nsdojedli np Ptnaer i kull anémlara y°nelik du
dojrultuda, peyzalij karakter al anl arenén yapeéseén
boyutunun analitik ara-lar ile beVvVerikemesesisagrdEég
kal kénma adéna olduk-a ©°nemlidir. Bu dojrultuda
czerinde ciddi boyutta etkiler olukturabilecek p
t emel al anekiumdemeimi tii pol ar ak, °czel ama-1¢é& pl a
gel mektedir. Bu nedenle, b¢gtencegl planl ama yakl a
hazérl anan ul akém politikal ar é&nd aikolayaleuy@ruve | - e kt ¢
birbirini destekleyici s¢re-le ger-eklextiril mes
Sektorel y°nden dejerlendirildijinde, kar akt e
ulakém sekt°r¢gnde yakananmgebbakmékewbtudi myr tsa
¢l kel erdeki yakam standartl arénén y¢ksel mesi adeé
i gili faaliyetler, kent sel planl amanén dijer p
ilik k i |Litntinve Bufwell 2006) Bu nedenle ifade edil ebilir Ki,
dol ayl & ol arak bg¢gtencel -evre y°%°neti mi s¢recine
B¢t encél -evre y°neti mini bdeeysétke kg eeywem ibdd exen
ulakém yakl akéména sahip -evreyle uyuml u ul akeé
perspektifte yakanan dejikim s¢recinin etkisiyl
ejilim ve ©°nicled m&kHteedinrn. dB° ywelt&kl i kl e, °zel likle Kk
alternatif ol arak Dbisiklet ul akéme vb. -evreyle
tevreyle uyumlu ul akém, kavr ams a lile ortalk paydadagat e s ¢r
al maktadeér (kekil 1) .
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> Konforlu ulagim
> Tumbireyler icin adil ulagim
) > Cevreyle uyumlu ulasim
>  Asgari etki olusturan ulasim
>  Sorumluve etkin ulasim
kekilrdlr ¢Segebilir Ul akém Bilekenler
Kentl erdeki farkl e -evrebkell anmamdé&hegesi mpe z d i
faaliyetl erini kapsayan sg¢rder el ebilir ul akéméen
ol maséndan yola -é&keél ar akdei foalei ketdiirlielbeinl i pl aknil;a
takiben uygul ama s¢r e- | e(kitmanivenBuriwell t2@06; iKfioflacherlved u k - a
¥cal eéer, RBO®1nh)edenl e, kentlerin y°netim planlar:
alternatifleaknterajérkedkl emesia s¢rdereéelebilir Kk
Bu -er-evede, s¢rder el ebilir ul akémé ve -evr
yakl akéeml ar arasénda fAsakinkehiro ©°ne ernévemakt ad
modern yakam kokull aréenén etkisiyle kentlerin me
benzemel erini °nl emeyi hedefl emektedir. ¥zg¢é¢n o odo
altendaki kentl er i -yigul almadramratsiufn ma&hkt laadked ml aBru  vh
ol duju tarihi, dojal ve k¢lterel kimlik ©°gelerin
edi nmi Ktir (Keskin, 201 2; Say ve ar k., 201 4; Y al
Ulusl ararasé Sakienwdmmark Bi-rilni j°nocneel i k1 i kokul
yojunluk d¢zeyi, sakinkehir hareketinin k¢-¢k Kk
destekleyici bir yaklakém ol dujunun g°stergesi
sakinkehir hareket. kavr amsal -er-evede incelen
g°stermekte ve ortak anlayékla tekvik edil mekted
Bu -al ékmada, sakinkehir hareketinin sg¢grder ¢
alternatiflerinin ge |l i Kkt i ri | mesi ne kat késé Kzmirodin Seferi
dojrultuda, kentlerin s¢grdereglebilirlifgi iszerin
alternatif bir ul akém si st emi oZerme hirkk uygklamat s e |
yeéereéet el megkt gr ¢tal eékmada °ncel i k3ef erT hri ksiaye@&EmMi n
altyapésée incelenmicktir. El de edilen veriler doj
bajl antéel aré vefmevkutkokakEBEarajghemnsngnemal Eman
sunul muktur
2. SAKKNKEHKR KAVRAMI
K¢resel perspektifte yakanan geli kmel er, ken
g°r ¢l mesine ve yerel ©°zgg¢ni rieq elrdleirrilni bCll-i gde dy g
ol muktur . Sakinkehir (cittasl ow) kavr amé, konu

beni msenen yakl akémlar arasénda yer al maktadér.
korunmasé ¢leimekli@dgoPuan turizm baskésé alténda
yerl ekimler i-in uygun bir s¢grdereglebilir yerel
Say ve ark, 2018BjirYall eenplyey ao,] mak2 & )- i W2 7a detme® | -b
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al maktader (¢izelge 1). Bu °
arasénda yer alan bisiklet wu

an ya
et me

¢izelge 1. Ulusl ardiraskEs8akasgebhrite¥| Bptl efrgi

4 9 £ w 9 t h [ T ¢ T Y
M® | @ GSYATEAEAYAY &lal GFNYFPYRIY &
HO {dz GSYATEAEAYAY &Fal GFNIYTPYRIY 05f¢
0P | fRBFdAENSSGAYAYAY dzf dzal f 2NIF L YL

nd YSydGasSt 1FGP FGPLEFNPY | @NPOGPNPE N
p® 9yRNadGNrReSt @S S@gasSt 12YLRaGE Yl yPy
cd YSyidasSt &l RF G2LXdz {FyFtATlI&aez2y Ao
7.Binalardave kf€fdz { dz t I yYPY I f I yflNPYRI SySNEA
y® YIFYdzydzy &SyafSoAftANI SYySNBA (lFeyl {fl
oP® DI NESEf {ANIAfAEAY @S GNIFA] INNNEGN

MAn® YIFYdzalf POP|l {ANIAfAEAYAY [T IFfGPEY
MM® | FyS 6F8PYl RNoSy StS{TGNR]T SYSNEBASZ
12.Bi2 eSOAGE AT AEAY 12NMzy Yl aP

[ ¢, !t L t h [ T ¢

M® YIYdz oAYLFfFNPYl o6FEfP GSNAYEA O0AAA]
HO aS@PO0dzi oAaA1ESE &2ftfF NPYPYy I NlIoe &2¢f
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3. SAKKNKEHKR SEFERKHKSARODA BKSKKLET ULAKI M

¢al eékma al ané Seferihisar sakinkehir statg¢sye
biyo-exitlilik y°n¢gnden ©°neml i bi yotopl arénén b
miras eyn®° nzenmdgi n ol masé vb. faktorler, kentin do
etkil emekte ve °neml. bir turizm destinasyonu ol

Seferihisard6én batéeda konumlanan bemnm aragéan dnre
Kekill enmesinde °neml. bir etkendir ve kentin o
kazanél masénén ardéendan, yaz aylarénda daha vyo]j
kel t eorel etkinliklenlidgklzemdemm#Mkizedi rFesBuv altik,
At°l yeleri, kiir Geceleri ve Uluslararasé Sulubo
araséndader Bunun yané séra, Séjaceéekobétgrpazar
-eki t i lifgi gerekse kurulduju alan bakéméndan
yé¢ksel t mektedir. Bu kapsamda, Seferihisar, Ter ki
katéeldejée 2009 yél éndtani bsayasa dciachd@inéaldl E¢l gest
sakinkehir statg¢se¢ ile tanénérl éjé git gide arta
yalnéz yerlexik halktan dejil, -evre Buhedemeer ve
i fade edilebilir ki, kentin sakinkehir statg¢gse a
kent , turizm 1 - °neml i bi cazi be mek©neée ol mu
Séjacékot aki gs¢énrl ag, kmenvecfuuts uunl aykaénn@ ve ot opark soru
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Kentte ulakém ile ilgili g°zlenen sorunlar, -
ol duk-a ©°nemli bir etkiye sahiptiri &l naeen qét
Seferihisarédaki ulakem ajénén etkinlifiJi -evr ese
rol oynayacakter
¢tal ekma kapsaménda, kentte ye¢retelen fizi ki yi
uygulanabilirik olma k|l ar & dejerl endirilmicktir. Bu ol anakl
arteéereéel mase, kentlerin s¢grdegreglebilirlijine de Kk
uyumlu ul akem se-enekl eri ar d agrecha nbiod idlulke tai f apz:e
bisi kl et ul akéménén Kkentteki s¢rder el ebilir i K
Seferihisar doj al eKikIer y°n¢gnden bisiklet ul ak
¥zelltopbegrafi k yapénén bisiklet ulakémé i-in °nc
-ékeéelar ak, arakteérma s¢recinde Seferihisardén bu
Egim Haritas:
D Arastirma alani sinin
B o2
B -2
I %72
% 1217
N %1722
B 2230
B 00
Lz Soferinaar da Sekin Sonw (CHasiow)
Kistaslanna uz.gusnu Alan Kul.mv;\ m ok
Jerinin Degerlendiriimesi
0 05 1 2 3
km)
kekil 2. Sef er i (Bayvaarkg #b4) Ej i m Dur umu
¢al éxmmndd ayapay exi kler °nemli késeétl ayéeceée fa
kent merkezi ve Sé]al@uéKkadaarsaéséynodlau b uK zummi arnd dkeznmi B&g e
gésneye uzanan bir aks nitel bungeﬂl%ftslhlialakarﬁkk y ¢ |
mer kezi bajl antéséndan ge- mekt e, Kz mir ve dlj
kol ayl aktérdéjé i-in g¢nl ¢k ngfus artékeéneée et kil
Séjacék merkezde hafta sonu ve opakgereksidimar énda
yé¢ksek degzeydedir . Bu dur um, kentin ul akém si st
Kent i -in °nerilen biS|kIet aj e, dijer ul akeém
uygul anarak, motoayée hadeét!| ¢emaki ¢dini @kakilm 3)
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26°48'0"E 26°52'0"E
Bisiklet Ulagim Agi
Onerisi
g § —  ochirlerarasiyol
S 8| —— Ciftysnyol
Tali yol
[—— Bisiklet yolu
Yaya bolgesi
. Bisiklet parki
N
0,5 A
CJkm
26°48'0"E 26°52'0"E
kekil 3. Seferihisar i-in ¥nerilen B
Sakinkehirlerin en °neml:i unsurl aréndan biri
Séjacéekdta mevcut dejildir. Ancak kentin bug¢nk.
tal eékma kapsaméeKdx,adasce lyibkhlpaashhz misriaf h&deni yl e bi
Séjacékdéden girik noktalaréndan (4 farkl é& nokt a)
kull anéménén yaygénlaktérélmasé ve kontroll i K
bisiki e t kiralamaya y°nelik bisikIlet par kl aré ©°ner
kull anéménén yané sér a, genegbirli k turizm potan
yeéereéeteéel mesi hedefl enmi Kt iar.i nkdeent i S&] abciéski kkd eertt gmae
g¢neybatésénda kosami bnbhAl gakeekndenuyojunl uk t e
parklarée ©°nerilmiktir
Seéjacék merkezde yer alan Kal ei-i i se, dar so
yansétan kentsel sit al anédér-kulBluamma nern gvees iy acke
bl gesi ol makéekPhed) |l mi ktir

26°46'40'E

38°11'50"N
38°11'50"N

26°46'40'E 26°48'0°E

kekil 4.ahSé8jlaecsékdnM Yo nel i kv eGeBliiskitkilreitl elnl aYagy
¥neri si
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4, SONU¢ VE ¥NERKLER
Sakinkehir hareketi, k¢resell ekmenin kentl!l eri
[ i tahrip etmesini e nkgéenhd éerme kU laursal caéryd raa soér
ne ¢yelik yerel y°netimlerin g°n¢ll ¢ yak
yeéekeml gl ¢kl oer getirmektedir. Kentl erin
yheinr ssatkdathgksegne¢g al abil mek i -in Ulusl araras
r, kentl eri nk klilmdnrka dddg regd xir i @9 me tkiolr airmeak
ul usal dej i |, ul usl areanrtd seer i pe rtsameckntéirfl teg
i kl e bu kentl erin, °ncel i kli tercih edil en
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Sakinkehir stat¢segne sahip ol an kentl er, far|
zengin dejerdesahivpk ye&xédaddérn] Bu nedenl e, s¢rd
-evre I biIeKenIerlnin kor uma °ncelifi gzeti
Ter ki Kehri ol masénén da amkin®iryle¢ ¢ &
ziyar é Clddl artexk g°steren bir kentti
al mas da medyadaki tanétéecé yayénl ar én
ol muk

T DOo< On

e
e
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n
u

Kentte yer alandr k1 & i -eri kl er deki destinasyonl ar ve
d°nemi aktif bir turizm destinasyonu ol masé ¢ze
al masé, sahip olduju biyo-exitllilalkar eknuwlilndngml,al
yapél ar yer |l i ve yabancé ziyaret-iler tarafeéend
Sakinkehir stat¢gsegne sahip kentl er, kent sel pl ar
°n¢egne al arladki jyig¢ rségstreebc e kel t ¢r el baskélaré dojru
y°nden °zg¢n dejerlerlnln s¢rdegreglebilirliji, me
°nl enmesi hedefiyl e, aki nkehizun vaudli npalitikélar veger e k |
uygul amal ar én ger—ekIeKtlriImesi b¢yéek °nem t ake

¢tal ekmanén sonucunda Seferihisar °rneji ©°zeli.
€ sistemler:i kapsaméndai udeasktéerk |feayaelni yheitrl e
a kapsaméenda kent i-in °nerilen bisiklet wu
bisi kl et kull anéménén ©°ne -ékarél maséna
i rriilnen dlirfeerri luel akém modl arée ile b¢gtegncyel k
i ni az&klommadd u véirt iimkem si gk emiymiay @ e a]
¢l mektedir.
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tal ebi hezla art maktvadérn - iRl daethil k kpodlii mérdlug undar
alternatif eblaazrl a8k p-odkimelril eriiyodejerl endirmek i -
ve deasetillenmik tg¢sgrevi kitosan, °mciekli &hme Kiabiu
yan ¢reéegnegder. Kitosan, antimi krobiyal aktivitey
p¢skegrtme, dal dér ma, kaplama veya filmlerle sarn
uygul amal ar é i -inr uphglunnebi gepolk mm&tledi r . Kito
par -alanabilirliji, antimi krobiyal aktivitesi Y
poli merl ere -ekici bir alternatif ol maktader .
sistememe dahil edil mesi, bozul mayé ve patojenik mi
kalitesini ve ge¢venl i Jini i yilexktirebilir ve géc
kapl amal arén veya iklemlerien wyguwllaemrmas éenkémme k tva
créenlerinin raf °mr¢égnégn uzamaséyla sonu-1landeéej e
Anahtar Kelimeler: Kitosan,Hi br i t Fil mler, Raf ¥mr ¢

Effects and Applications of Chitosan Based Hybrid Materials on Food Shelf Life

Abstract

The demand for healthy and safe food with minimal use of synthetic inputs (including synthetic
preservatives) is increasing rapidly. Because plastic polymers are hazardous to the environment,
significant efforts have been made to evaluate varioubdsed pgimers as alternatives to synthetic
plastic packaging. Chitin and its deacetylated derivative chitosan are primarihpr@duct of the
processing of crustaceans, fish and seafood. Chitosan has antimicrobial activity afoatnfiimg
properties, making time suitable biopolymers for food packaging and food preservation applications
applied by spraying, dipping, coating or wrapping with films. Chitosan is an attractive alternative to
synthetic plastic polymers due to its biodegradability, antimicrobial &gtidnd filmforming
properties. The incorporation of nanomaterials into chitdsesed food packaging systems can prevent
spoilage and the growth of pathogenic microorganisms, improve food quality and safety, and extend the
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shelf life of foods. The applation of chitosafbased films or coatings or treatments has been reported
to result in extended shelf life of dairy products such as fresh produce, meat products, bread and cheese.

Keywords: Chitosan, Hybrid Films, Shelf Life

1. GKRKKk
Kitin, sehghobdawa'da en bol b 2'tHelbin ammo grubu ve c i p ol

C3veG6 konumlarénda séraséeyla hem birincil hem de
reaktif fonksiyonel gruptan odrukairv.e Kbodenk leesracse o
ana bil ekeni olarak ve bazeée funguslarda h¢gcre du
éstakoz ve istiridye gibi deni z omurgaseéezl ar é,
ol arak ektkdirl mAncak b u kabukl ul ar én déck kabuk
k¢tlesinin yaklakéek yaréséné olukturur ve genel/l
k ay n alfaenddévd., 2@@:40.

Kitosan (CS), kitinin keée&smi -astdl alglukdzaminave yonu s o
glukozamin birimlerinin ol ukumnanvdd20]191240®KitasanNo | i s a k k
asetitglukozamin ve el ukozami n kopolimerinin olukumuna yol
yoluyla ticari olarak el de edilir. Kitosan, Kkit.i
dahil ol mak ¢zere -exkitli endagsan20li7.28MihaivePgpa,l amal a
2015:8).

CH3 CH3
o:< OH o:<
NH NH
_,.AOWO@&&,O%\O' i
NH
OH o:< OH
CH,
1 Kitin-Deasetilaz
CHs
OH o:<
NH; NH
NH,
OH OH
k e k iKltindén.Kitosan Sentezi
1. 2. Kitosanén ¥zelliklIleri
1.2.1 Antimikrobiyal Aktivite

Kitosan, Gram pozitif ve Gram negatf a kt er i | er , filamentl.i ke¢efl e

mi kroorganizmal ara karké iyi anti miHHosseitmejadsel akt.i

Jafari, 2016:467 Pan vd., 2015:229. Bir-ok araktermaceé kitosaneén
a-ékl améxkt ér, ancak ar kaseénda k Rafagtee Sald, ROO9rB&K a ni z m:

Antimikrobiyal aktivitelerden sorumlu bik a - mekani zma °ne s¢é¢r el megktér .
yeéekl ¢ mi krobiyal h¢cre zarl arénén kitosandaki o
i -erijin sézmaséna ve nihayetinde hg¢gcre °1 ¢méne
i | e a- ék|Hossemadad aedlafari, 2016:467 KKk i nci mekani zma i se,
czelliklerine dayanmaktadeéer . Kitosan metall ere ¢
vemi krobiyal h¢crelerin -exitli met aboli k enzim

r aj érl éj] e Qnavd.a2006:B6fni k rYgtkisye &«

Kitosaneén mol ek¢l e
er ajé&rbéklalkhtteosanj nmy¢szeyinde ge-iri ms

mol ek ¢ |



109

h¢cre ge-irgenlijini dejiktirerek nihayetinde

vV e
dekegk mol ekegl er ajeéerl ekl e kitosamysai tbhmjdlaenam afku
°l ¢m¢gne yol a-an mRNA ve pr dlosseinmejadeve Jafari, 2086r167¢e z i i

1.2.2. Antioksidan Aktivite

Géda ¢reéenleri sékléekla farukrékakserdaKKiti bpz &l t
t¢revlierinin antioksidan aktivitelerdi kanét | anme
iyonl arénén kKelasyonu bu biyopXelvd, 6 B@0i:168Arrakua nt i 0 K ¢
vd., 2018:14) . Bir-ok araktér macé, kitin deasetilasyon
temi zl eme ve met al iyon Kelasyonu dahiil kmdImark
bildirmiktir. Geda katké maddel eri ol arak sent el
°n¢gne al éndeéej énda, kitosan géda form¢lasyonlaré|
b ul muSabaghivd.(2015:66

1.3. Kitosanén Uygul amal ar é

1.3.1. Kitosan ve Kitosan Bazl é& Hibrit Malzer

Kitosan, -ekKi tl alanlarda uygul amal ar i -in ol
polisakkarit olarak kabul edilmektediriCaj an¢st ¢ ©°zel |l i kl er i ve biyolo
ila- ve biyomedi kal gi bi -eki tli sekt®°rl erde po
kitosanéen mol ekygl ajerl eje, vi s k oz etkilenir. Kitesarr e a k s i
yapéséndaki amino ve hidroksil gruplare, dijer p
ol ukturur. Kitosané modifiye etmek i-in poli mer
-ekitli y°nt elmhéeBhemzevd(f2016:836 - al € kK é
Géda ambalajl ama uygul amalareé i-in biyolojik o
filmlerin geliktiril mesi i - i nElsabeeve Abdddu, 2@18:3859p o | i me
Bu t¢r biyopolimerler arasénda nikasta, sel ¢l oz,
bazl &) ve | i pMixkavd., 201d:1388n m&KK tt dad@ameée( fi Il m ve kapl an
ve géda ambal aj mal zemesi olarak iklevsellijini
bazée biyopolimerlerle ve | iZpuivd.,|2819:684 Geanel blarakt | e n me
polisakkarit hibritleri, protein veya | ipid esas
dé¢kek mal zeme maliyetine sahiptir, nispegtrénrkkar a
czell ikl erLivde2089213i pt i rl er (

Kitosan, polimerik yapésénda ter minal amino ve
edil ebilir antioksidatif °© z el | radikbllerin ecaktivitesi,ibp t i r
serbest radikallerin dojaséna ve kaynajéna bajl é
antioksidan ajanlar ol arak hareket edemez. Bu n¢
kimyasal ve fizike | modi fi kasyonl ar é, kitosanéen antioksid
performanséné artér meéexkter. Ni hai -ékte ol arak ki
se-imi, hidroksil veya ami Ba drudmlkarké ea- ds é&rkdanr z
polifenolikler gibi bitki veya hayvansal kaynaklardan kolayca elde edilebilmektddgng vd., 202

Ky i mekani k, ge-irgen ve optik bizelkleinkleernai Ba
konsantrasyonl arénda el de edilebilir. Yapélan b
okside ferulik asit islody-uanpradi imajtl anrmak khkait malkil té
kat manl & fillmitrest emii mal tekalkiat manl é& fil m dur umun
sonr a, kiraz domateslerin aktif paketl eme ikl evi
sitrik asit ekl enmi ktir. Si t r i kir aatieksidhm kapagltea h i | e
kazandéer mékt er . Ayr éeca, hazeérl anan ak-glutatyon- i f t k
yol unu i vyi Kekilde d¢zenleyebildiji veZhuadsat son
2019:583.

1.3. 2. Kitosan Bazl é& Hibrit Mal zemelerin Avar

1.3.2.1. Biyouyumluluk

Kitosan bazl é hibrit mal zemel er i n en belirg
kozmeti kte, geéda ambal aj | anmda ad evset eak leekr .s uBwa r%z elnl
kitosan'én amog)yum @rmuedatrief (YNKHl ¢ grupl ar arase
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bajl aré kurarak wuygul aneéer. Bu nedenl e, kurul an
yéksekumml ylowijyun uGrzab&aZasddzinska edr, 2007:143

1.3.2.2. Toksik Olmama

Kitosan bazl é hi brit mal zemel eri n bir bakka
ol mamaseéedeéer teal ekmallhayyva kitosan terevlierini
gestermedi] dojrul mekt ér-orAyradaecaavi aslklraskin
° |

n
ni a
¢m veya dijer toksi $Mukhopadiyay vd., ROLS2Bler i g° z | e nme mi

1.3.2.3. Biyolojik Olarak Par-alanabilirlik

Pol i merl er, mi kroorgani zmal arén/ enzimlerin et k
ayréekérlarsa biyolojikedlidredk Ipanrd-eal amBaemizleirr kelka
mal zemel er i -in insan vagetitb-D-giukakaminidaz (NAGage) linazimi kK | e mi
enzi mi taraféendan ger-eklexktirilir. Bu °zel l ik
dekenegl atelemet emi i nsan Koumaribdg 2086@8na sunmuktur

1.3.2.4. Film Olukturma Yetenej.

Kitosan bazlé hibrit mal zemel er , géda maddel er
ince fil mimekteldikt urGabiill me mukavemetii, film ol u
kerélgan filmler -atlamaya daha yatkéndér ve géc
hibrit filmlerin ambal aj mal zemekbnadgpu ba] bada
(Soni vd., 2016:779

1.3.2.5. Ter mal Kararl el ék

Kitosanén 200 ila 220 AC arasénda dejiken yg¢ks
gzl emlenmiktir Bunumwopedémieyi safbopat smér sabya
genl exme katsayésédeér. Bununla birlikte, kitosar
sahiptir. ¥rnejin, nanokil, nanofibrillenmik se
bilek i k1l er , kitosan bazlé hibrit mal zemelerin uygu
(Grzabkazasadzinska vd., 2017:143

1.3.2.6. Mekanik ve Bariyer Tesisi

Biyopolimer matrisi boyuncaannopar ti k¢l I erin dahil edil mesi ,
°czelliklerini (sertli k veKumarikvihe0lm2l.avienezern wekii
kitosan bazl e bi yonanoaroinypeorz ivtet eme kpaonliikme®rz eflillinkl e
-exki tli stratejiler kull anél méktér . Araxkt ér mac é|
nano dol gu maddel erinin hibridizasyonunun kitosa
bakarel é Dbir Kekil de gel i kt i-vind ipifolidonj polikirel lalkot, | e mi K |
polietilen glikol, polietilen oksit, kol l aj en,
sel ¢l oz asetat, meesainne Yaredd mddi wilo PGatBEYlkme krtiddi r

1.3.2.7. Ge¢-1 ¢ Antimi krobiyal Aktivite

Kitosan biyonanokompozi indgatifvegrampma z iatl iafr Whaktee Kiglf &
-exki tli mi kr @0k @migknrzamail yaala &«kti vite sergiler. B
konsantrasyonuna, mol ek¢l er ajéerl éejé ve deaseti
mol ek¢l deki serbest amino grupl ar @mazemeermpniisé i | e
mi krobiyal aktivitesini hézl andéran veya yavackl .
Rodrigues ve ark., bir aMHst @&kt amamidla-gnikipiysdd @ m,u ia
aktivite sergi eemek anakharmg keammi p Rodrijue$ vdnu i f a
2020:1216.

1.3.2.8. Antioksidan Potansiyeli

Kitosan bazlé hibrit malzemelerin bir dijer ©°ne
ol ma sRaddéirk. a | s¢peéreéece °zellijinden dol ayé oksid
kull anél er . Bir arakteérma grubu, kitosan fil mi
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aktivitesini ve antioksi dan ©° zierllleinkilBetmaiund.i r° n(e ml
2019:373.

1.329.Fungu#¥ nl eme Potansiyel:

Kitosanén mi kroorgani zmal ara &karké Dbiyosi dal

potansi yel g°ster maktadiar . kN ykodoeba g rah iamettokki si ni n
hedef al arak ve hg¢gcresel enerjiyi bozarak ger - ¢
°nl eyi ci uygul amal ar i -1in iyi bir alternatif yak
Tarém se,ktRirtcondan bazl & hibrit mal zemel erin f ui
t ki hastal ekl aréenén kontrol ¢ne yar démceé
ri meyve hastal ék aglélniék Ikeorn,t rmil k red amegy &
i i stenen noktada engell eyen genik bir
n

i
e )
n [

énda sakl ande] éndakareyaet ma sAmadng.mk O nrd éért

o x
— - —
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1.3.3. G
Hi jyen v
kalitesi

polimerlerdery ap &l an (gé

oo<mo_

Ambal aj Uygul amal ar e

gevenl g konusunda artan farke
da y¢ksek beklentil er vV e tal ep
a ambal aj mal zemelerinin yerini
sajl ek ve -evre -in tehlikeldi ol duju d¢kegnegl mek
ol arak par-alanabilir. Kutlasywmeéermha zqd el ey gromlka ngp&koda
raf °m¢erl erini uzatabilen m¢kemmel film ol uktur
kitosan bazl é biyonanokompozit matriste, ekl enen
bu nedenlepaket |l eme wuygul amal aré i-in g¢-1¢ bariyer
engel | emeye ySwaindvé Pnesty, 2QLT: D7 | & I (m ol ukt urucu ©°zel ||
poli merl er, makdekéemmi kag&é&a maddel erinin uygun
Pl asti k ambal aj créenl eri Ku anda -evreyi tehl ik
getirmektedir. ¢tevre dostu ambal aj °T &l €fiel BeFer
bajéeml él ejée ©°neml iAznfahavd, @021:8392Z al t abi |l ecektir (

n zamanl arda -ok sayeéeda bi yopol i mer geda p
nmi Ktir. Kitogagnl eazcai pregnfePmrpbalbéhbhrivecée
I mé kK bi yopoli merl erden biridir. Nano mal z e
si, cretilen filmlerin ve kapl amalreaek é ant
alitesinde iyilekmeye ve raf °mr<',n<',n uzam
it nanopar-aceéekl ar e, kitosan nanokompozit
at, karagenan Kwm.mpizhit diijl el elrii yno preel ikragr laemne
kK ul
|
o]
n

WCD
(@)

m
m

S [

n (0)]
Kémlaré ol ar ak ull aneéel ér . Kitosan matrisle
ki myasallar gi bi aktif bilexkiklerin d&@akeyeé

[ ol i mer ol arak kull anél maseé
é ék
a

amal arénda biyop :
anda sajl ékl ée géda ve sajl | e
(

rrve ayneé zam
n é mEumar v, 2020:19¢6& r
Yenilebilir kaplamalar nem transferini azaltabi
etil en sretimini geci ktirebilir, aroma u-ucu m
potansiyelr enk bozul maséné geciktiren ek fonksiyonel
maddel er gibi) i-erebilir. Bir-ok araktér macé, [
uzatma potansiyell eri i - i nr(Corna vd.s2606:278%ilelirevd.k a p | a me
2007:63 Coma, 2008:90
El sabee ve ark., korona iklemteugdul anmkkt psanp
kaplanmase, onl ara biyosidal bir aktivite
al ak [ eye sahip ol madéjeée, korona ikl e
emék filmlerin -0k daha y¢ksek
uktur . Kor ona iKIemine tabi t L
t manl & ol ukt ulr udtakiaki mir t & retrted rme
Bu - ok kat manl & vyapeéelarén me k a
|l ayéséyla kullanékl & ambal aj mal z

CN 70 ——T Do S

Xccoc *hPTXxXo9o0oCQ o ' T
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Bu filmlerin domates paketleens i i -in kullanél masé, 13 g¢n boyu
neredeyse bozul madan kal maséné sajl améxteéer. Bu t
filmlerin bu kekil de i kElsameewls200848t ansi yel i ni g°s

B C
kekidéef2e.r zamanénda domates meyvesi, (A) 12 dej
polipropilen filmden ¢retilmik bir polipropilen
s¢é¢re boeynumecnai ki kKpol i propilen torbada tutulan benz

(Elsabee vd., 2008:187

Ha v aucug carotal). , en popg¢é¢l er t¢ n sebzel erden
°mr 2@l aan fizyolojik dejiKki rden kaynakl!l &
sénérl|l edeéer . P réng, yé¢ksek sol €zé ve mikrokt
anaerobi k katabolizmaneén KkBamy&Rkan er, 2080t726Minimwunl an  k o k
d¢zeyde i Kl enmi K havu-, sakl ama sérasénda par |
beyazéemseé bir g°r¢gn¢gm veya beya bir zlerlydluglk ol uxkt
mi ni mal i Kl enmi K havu- czerind t oxearki smmanr i dienf e
yenilebilir bir antimikrobiyal p ma gel i ktirm
uygul anmaséyl a, | palkat mh kk oalsiifto rbnal katre, r
aeroblarén b¢gyéemesinin begyek ©°1 - ¢
olukan bir antimi krobiyal kapl ama
mikrobiyo t € kontrol et mede uygun bir ternatif ol
konsep ne dayaleée ol ar ak, bu t¢r bi kapl amaneér
géevenl in artéerél maséna ve bPClyndbémeldedirr Kaplamd, mr ¢ n ¢ r
kalite hammadde, hijyenik ikleme kokull aré ve
birl ik mini mum d¢gzeyde i kKlenmik meyve ve sebz
kombinasyonu, mil reinnmi m ds¢ezbezyed ee r i K raf °mr ¢éneén u
potansiyele sahipti{urango vd., 2006:336

Araktermacel ar , depol ama sérasénda -ilejin ra
bazl & yenktliefbikdpl @dmay oqmel i ktirmi ktir. Kklevselle
-ilek veya dijer meyveler ¢zerinde zararl e etkil
i -in umut wverici bir y°ntenlaol agbeilleecceekjtienkii baurlanmut ke
uygulanan kapl amal arén fonksiyonel °zelliklerin
°mr ¢n¢ artérmak i-in modifiye edilmik kitosan,
pl astiikillexxrt i {t pol i ol |l er) Ve takviye ajanl ar énda
form¢gl asyonu gel i Muvdr200d:y98 odakl anacaktér (
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Araktéermacéel ar taraféndan, sojuk depol ama sér
etmepot ansi yelini dejerl endirmek i-in Arap sakeze
geliktirilmiktir. Arap sakézénén tek bakéna her
kitosan ile test edilennt kmmhi apsyah@nankdmunguisr
ol duju bulunmuktur. Bununla birlikte, %1 . 0 kit os
patates dekstroz agar (PDA) ortamé, mi s el be¢yée m
(%92. S5pmbaha ké&lem uygul amal ar arasénda en umut %
(Magbool vd., 2010:1136

Mi ni mal ol arak i klenmik brokol i, daha °nce 50
veya uygulanrmadan kitosan veya karboksimetile | ¢ 1 o0z (CMC) il e kapl ant
kapl amal ar én, ki tsoeslagnl ozern kambh ok snumme tdi¢lzeyde i K
kaybéne, esmerl ekme ve sararma s¢re-lbegrigmieyigeci
azal tarak, toplam klorofil ve askorbik asidi a-¢@
sahip olduju bildirilmiktir. Ayr éca, her i ki y
i yilektirmesi olamgelil-emil ketrim. aBeéhnuwmrals& ntei r |l i kt e,
farkl el éklar g°zlemlenmiktir: kitosan¢gkebdpmami mv
askorbik asit tutmayeé geliktirerek CM@lerkdepl|l amay
muhafaza ederek depol amaAms@enave.£201d:83 ¢ st ¢nl ¢k g° st

2. SONUC¢
Pl asti k geda ambal ajl arénén neden ol duju ciddi

vedo] al polimerl erden yapélan yenilebilir ve biy
Ticari ol arak temin edilebilen dojal, toksi k ol
kitosan, géda kalitesirnienkbebrbir eamb&l aj-i malyze
end¢gstrisinde -exitli uygul amal arda kull anél méck:
keffaf filmler olukturul muktur. Kitosanén dijer
filmler ve kaplamalar meydana getirir, yenilebilir filmlere kitosan ilavesi iyi film formu ve mekanik
°zellikler sajlar, toksisite olmaz, biyolojik ol
sajlayabilen nispeten.daha hidrofobik bir yapeé s
Bir-ok arakxteérmacé kitosan ve kitosan kar éckeée
mekani k, reol oji k, s u buhar é ge-irgenlijl v e a
sonu-1 ar, kitosan vebakziltéb sabkintl mheekB mhazenEanmas g
veri ci mal zemel er ol dujunu ve Kkitosan bazlé yeni
raf °mr¢gnegn uzatél masé i-in faydalé ol acajénée g?°
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Abstract

The trajectory calculations of the end effectors of manipulator robots used in industry and many
fields are very important as the performance criterion of the manipulator. In this paper, a new method
has been preseitéo obtain the general parametric position equations equations-effentbr of NnRM
(n number of joints of manipulator). Velocity and acceleration equations of nRM have been derived
using these equations. Parametric velocity and acceleration equadguesented only for the nRM
form. The general nonlinear parametric position, velocity and acceleration equations in cartesian
coordinates have been obtained for nRM. General parametric position equations have been arranged
according to six differentparmet er combi nati ons for 3RM, and t hr
of Pascal, Cardioid and Freeth's Nephroidoéd have
the links.

Keyword: Manipulator, RobotTrajectory synthesis

INTRODUCTION

Trajecbry generation of a planarR manipulator (nRM) depends on geometric and kinematic
parameters including, link dimensions, initial angular positions of the links and actuator velocities of
the joints. Such mechanisms may be constructed by mechanicallyngpiing rotations of the links of
an nlink, n degree of freedom {gh.o.f) serial chain manipulator using cable and pullley drives or gear
trains. Each coupling between two successive joint rotations reduces one d.o.f and repeated coupling
reduces the ovall degrees of freedom of the manipulator to one (Krovi,Ananthasuresh and
Kumar,2002). The tip effector of a planar 3RM can draw many complex curves as seen in
(Krovi,Ananthasuresh and Kumar,2002; Nie and Krovi, 2005). Oral and Akay (Oral, 2016) generated
different straighfine trajectories by changing the kinematic parameters of the 3RM as shown in Fig.1.
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Fig. 1 Generating straight line trajectories using 3RM

In this study, the general nonlinear parametric position, velocity and acceleration eqimtions
cartesian coordinates have been obtained for nRM. Position equations have been used to obtain
parametric equations of different curves which can be plotted with a 3RM. Limacon of Pascal, Cardioid
and Freeth's Nephroid curve families have been drawtnalsking different reference points on the
links. More details about those three well known curve families are briefly given below.

Figure 2a depicts the limacon of Pascal curve. Limacon of Pascal was discovEredibg nne Pas c
(father of BlaisePascgl and named by another Frenchman GiRessonndrobervalin 1650 when he
used it as an example of his methods of drawing tangents i.e. differentiation. Parametric equations of
this curve are given below (Lawrence, 2014);

w0 AT®OO cOAT ®hwo OEd & coOAl O (1)
Fig. 2b displays the cardioid curve. De Castillon used the name cardioid for the first time in the
Philosophical Transactions of the Royal Society (1741). The curveagpityeloidfor which the rolling
circle and the rolled circle have the same radius. Besides, the curve can be seen as a special case of the

limacon and it is also ainusoidal spiralParametric equations of this curve are given below (Lockwood
, 2010; Rutter, 2000);

w0 OAT®Op Al ®Ohwo oOEd p Al ©. (2)
Figure 2c¢ shows the Freeth's nephroid curve. This specimenssdploidconstructed for a circle,

named after the English mathematician T.J. Freeth (180@). Parametric equations of tbigrve are
given below (Lockwood , 2010; Rutter, 2000);

w6 GAT®p ¢OE} hwo ®OEd p ¢OE# 3

(a) (b) (c)

Fig. 2 Limacon of Pascal (a), cardioid (b) and Freeth's nephroid (c) curves


http://www-history.mcs.st-and.ac.uk/Mathematicians/Pascal_Etienne.html
http://www-history.mcs.st-and.ac.uk/Mathematicians/Pascal.html
http://www-history.mcs.st-and.ac.uk/Mathematicians/Roberval.html
http://www.2dcurves.com/roulette/roulettee.html
http://www.2dcurves.com/roulette/roulettel.html
http://www.2dcurves.com/spiral/spirals.html
http://www.2dcurves.com/derived/strophoid.html
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GEOMETRKC AND TRI& RGQDEE
the schemat i g3 le:h) and kirerRakic. pardiieters g e o me

Figure3d epi ct s
(¥129 of the 3RM are shown in Fig. 3a. Four different reference pdiatszgm} on links have been
choosen and examined for the curve trajectories. The referenceéPpisithe end point of the. The
pointsP.m andPsm are the midponts of the linksandls, respectivelyP; is the joint point of the links

I> andls. Position vetor Ps are also shown Fig. 3b.
I}

(@) (b)

Fig. 3 The geometric and kinematic parameters of the 3RM
The initial position equations of the end effedas (Xpno, Ypno) Can be written in the cartesian

® a6éi —a6é~ — E E — (4)
E = 8 (5)

coordinate system as follows [4,5]:
ao €+ —

aveE — B —

G AY0E —aY0E  —

Equations 4 and 5 can be converted to parametric form by adding angular \&fogitie ) and

time ) parameters :
W 0 a6éH— 1 0 a0éE+ — 0 1 a0 € — —
— 01 1 E a6éi— — — 8 — 01 1
E 1, (6)
W o0 avYQ&e 1 0 avYQe — 0] 1 avYQe —
— 01 1 ) E a'Yoe — — 88 — o1
L E 1 8 (7

The general parametric velocity and acceleration equations can be derived from Equations 6 and 7 by
first and second order derivatives and are given below:

w O al YQe 1 o0 a7 7 YQe& — 0] ] a1 ]
1 YQeE — — 0] 1 1 E o] 1 1 E ] YQE —
— 88— o0 1 1 1 h g
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®w O a #1 S o auv #1 S — 00 a o 0
1 #16 — — o0 0 8 a 1 1 E 6¢ —
— &8 — 01 1 1 E 1 h [10]
®w o aq 3E+ 4§ & ao 3E+ — o0 ]
av 0 1 3E+F — — 80 0O ] E & 1 1 E
7 Y — — 88— 01 1 7 E 1 8 [11]

RESULTS AND OKSCUSSK

Eight kinematic combinations fori >3 have been obtained according to the variablasd-1.
Six of these combinations-1(-1,-1), (-1,1,1),(1;1,1), (1;1,-1), (-1,-1,1), ¢1,1;1) were neglected due
to straight linecircle trajectories and symmetry. The remaining two main parameters of the kinematic
combinations are123(1,1;1) and(1,1,1). Other geometric parameters are also shown in Table 1. The
equation numbers (e.n.) in Taldleefers to the parametric position equations of the corresponding curve.
In order to simplify the geometric equations, initial angtks-6,350) and link lenghtd{, +=1) are used.

Table 1 The geometric and kinematic parameters of 3RM and drawn curvéamilies

Figure Curve family name Ref. (R P I3 ¥1 ¥2 ¥3 e.n.
points
4a Limacon of Pascal P> 1 1 0 1 1 -1 12
family Pom 1 1 05 1 1 -1 13
4b Cardioid family Pom 1 05 O 1 1 -1 14
P3 1 1 1 1 1 -1 15
4c Freeth's nephroid Ps 1 1 1 1 1 1 16
family

Psm 1 1 05 1 1 1 17

Parametric equation sets have been derived by placing numerical valugsaoh d;23from
Table 1 into equations (6) and (7). As a result, these equations can be transformed into a parametric
equation sets in a simpler form. Those equations are shown below:

w0 6ED B&toRmO  YOR YO8 R (12)
©d -6&D O6EEOR®O -YQE YO h (13)
©O0 6ED -06&KOROO  YQE -"Y'Qe h (14)
@0 cBéD B&EOROO  CYOE Y08, (15)

w0 O6&D 6O 6&pbOohdo YQ& YQE0 YQ&o , (16)
wo O66i0 O6&£k0 -6&£bDOhoo "YQ& YQE -TY'Qdo . a7)
Sets of parametric equations of velocity and acceleration can also be obtained by applying the
parameters given in Table 1 into equationd T2Within the scope of this study, oggneral parametric

position equations are obtained. Curve families of Limacon of Pascal (E,1Rardioid (Eqs.145)
and Freeth's Nephroid (Eqs-18), are drawn with obtained parametric equations and shown in Fig. 4.
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(a) Limacon of Pascal (b) Cardioid (b) Freeth's nephroid

Fig.4 Drawing three well known curve families with parametric position equations

CONCLUSIONS

In this paper, a new method has been presented to derive the general parametric position,
velocity and acceleration equations of nRM. Six different geometric and kinematic parameter sets for
the 3RM have been applied to general parametric position egelati@na result, six parametric
equations set for six different curves have been obtained. These curves are thkeewrelturve
families. Parametric velocity and acceleration equations have been given only in general form. The
method presented in thisudy will enable us to obtain the general parametric equations of nRM with
2,3 or more links which can be used to draw different curvilinear trajectories with different parameters
for the related robot manipulator design. Some inverse kinematic stadi@2M may be applied with
equation sets obtained from this work.
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¥zet

Bu -al exma, t rsanysaeg ki ski yinminr n sé-an model i nde a
h¢crelerin (ASC) , intratubal uygul amasé sonr as
tasarl anméexter Rat Sol siyatik siniri(@as 1 cm'
1; epin®ral tubulizasyon grubu) (ENT) ve epin®°ra
enjeksiyonu ol mak ¢zere 4 gruba (her biri i-in n
sonra ve Grup 4 de Yye2didi. Hgr gruptagfonksiyoaek [giyatik fonksiyark r i f i
i ndeksi (SFI), kal -a -evresi, ger i -ekil me refl
hi stomorfometrik ve imm¢gnohistoki myasal gknal i z1 €
sinir transeksiyon modelinde epin®ral onarém ve
edi ci fonksiyonel sonu- ve k°k h¢gcre noral far Kk
rejenerasyon ile ilixkil:@ ol dujunu ortaya koydu.
Anahtar kelimeler: Epi n° r al t¢e¢beli zasyon; Periferik sinir
transeksiyonu.

Experimental Comparison of the Effects of Intratubal Injection of Adipose Derived
Mesenchymal Stem Cell in Rats Sciatic Nerve Transection

Abstract

This study was designed to investigate the benefit of nerve healing after intratubal administration of
adiposederived mesenchymal stem cells (ASC) in a rat model of sciatic nerve transection. After 1 cm
defect occurred in the left sciatic nervdlze rat, 32 Wistar albino rats (Group 1; epineural tubulization
group) (ENT) and epineural repair and intiide mesenchymal stem cell injection injection were
divided into 4 groups (n for each). =8) left. Of these, Group 2 was sacrificed on the 2XGtalgy 3
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after the 60th day, and in Group 4 when it reached the 120th day. Functional [sciatic function index
(SFI, hip circumference, withdrawal reflex latency (WRL), muscle weight ratio], electrophysiological,
histomorphometric, and immunohistochemiaablyzes were performed in each group. In conclusion,
our findings revealed that the use of epineural repair and intratubal ASC injection in the rat sciatic nerve
transection model is associated with improved peripheral axonal regeneration with satisfacto
functional outcome and stem cell neural differentiation.

Keywords: Epineural tubulization; Peripheral nerve injury; Rat model; Sciatic nerve transection.

1. GKRKK

Periferik sinir hasar e, periferik n°rlopatini
periferik sinir hasarénén onarémé, en gelikmik n
ver memes.i nedeni vyl e, uzun s¢reli morbidite il e
(Houschyar vd., 2016: 4y&nh219810 ma sBaun dbaanj | saandraa dsa n
et mek i -in periferik sinir araktérmal ar é al an
tekni klerinin, b¢g¢yée¢me ve trofi k faktorlerin yan:
sinirreenerayonunu uyarmak i-in kullanél maseée gider ek d
AC wvd., 2015:52543) . ASC' |l erin kondroj eni k, n°ro
h¢creler olduju giderek daha f08X5bla2 Okla b uAS Gy °lrem¢,K t
b°l geye nakledildi kten sonra, yaraleée bir sinirir
katéelan b¢ye¢k mi ktar | ar da -rejeferatif bir fendtipeksahipta (Bucanr | e r i

vd., 2018; Heine o., 2004:231240; Carlson vd., 2011:26%77; ZackWilliams vd.,2015:5164;
Widgerow vd.,2013:1521524; Kolar vd., 2014:69701; Reid vd., 2011:51522). Bu nedenle

periferik sinir hasaré onaréménda ASO ¢ lemeiknt epdoitra
(Salehi vd., 2016:241).

T¢belizasyon i -in, hasarl é sinirin epin®ryumt
sé-an siyatik sinir modellerinde fonksiyonel rej
bir kKekil de -al ékeél mai3®xSnyder, 19812627 &, Martinave Framm, 2016
1989:379382; Ayhan vd., 2000:37377; Yavuzer vd., 2002:39200; Chatdokmaiprai vd., 2006:663
669) . Ek ol ar ak, periferik sinir yaral anmaseénd:
iyilekmeyi kanduét makar éménén ol aséel éjé ve kapsan
vd., 2018:3443). Bu nedenle bu -alékmanén amacé,
ASC uygul amasé ol an veya ol mayaaepiepiImnyumlb kylbloan
etkinlijini, i1ilgili fonksiyonel, morfometrik ve
ol arak dejerlendirmektir.

2. Y¥NTEM

Nor mall aktiviteye ve %87 homojenl idbieorahi p t
(250300 g) 12 -ksaaraatn |aéykd édn°lnégke, s ¢ ne sahi p, sécakl éje
kafeslerde izlenmi«ktir. ¢al ékma i-in Dicle | niyv
Kurulu'ndan onay al énméxtamo:2010/b7ay Tari hi 31.05.

21 Deney protokol ¢

Sol siyatik sinirde 1 cm'lik defekt ol ukumu
ASC enjeksiyonu uygul amaséna g°re epin®°ral tg¢bel
biri i -inGneg) layE8&NTdr gbu) ve ENT arteée intratu
(Grup 2, ENT+ASE2 1 g¢n grubu), 60.6@¢:mpert Ggrupb B) 2 ENTENTS €/

grubu, 120. g¢n (Grup 4) sakrifiye edil di

Yéréeme yolu analizi (s yakak-donksgigesn ¢ hdegh
refleksi gecikmesini (WRL) i-eren fonksiyonel an
4) ve 120. géende planlandé (Grup 1 ve 4). Her
i zomet ra k° Xalsléilkm eri (kasél ma genliji ve | atanseé)
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i kasyon sonr asé kas ajerl ek orane hesapl
er yapél de.

2. Cerrahi i KI eml er

Cerrahi i K1 eml elarak 90 tmg/lgp Ketamil€h e a( Ket al-ar E, P
rmaceuti cal Company, Kstanbul , T¢e¢rkiye) ve 10
kiye) anestezisi altenda yapel deé. Se-anlar vy
ge ke beajr cilt insizyonu ve mikroskop b¢gyeéet mes
arél de. Ortalama bir hayvanda sé-an siyatik
I i bir defekt ol uktur &n,bi-rermtiinjiirn Biezagniae ndiis t-at
) Eksize edilen her 10 mm siyatik sinir
al slaarien ielng ekpiiryoma l kel éefa zarar ver me
de, daha sonra 10/0 naylon ile d°rt epin?
di (Dyl onE, Dojsan, Trabkangegndiagr ABCE) er G¢
mi | yon U) epin°ral t¢epe enjekte edil di (ko
asyonunu ©°nl emek i-in Tisseel E Kit VH F
deé. Koaptasyonlils@&r éfq/ Oarpl@inidgalnakk a & vdlak(
&Johnson Company, ABD) s¢t erl er-Oipdke ayr e
E, Trabzon, Te¢rkiye) seterlerle s¢ereklii S

ASC'l erin Kzolasyonu

Ya] dokusunuASCkl emimesi zolkasyonu, daha ©°nce |
edi |l dijJi gi bi ASC'l erin izolasyonu, kar akt
uygun ol arak ger penklinexkt i ril
birka- kez yéekama i K
czerine 2 ml %0. 0075 tip
1D0a hdaa ksioknar as asngtpreirfnéajt aend ialt déil d é
Daha sonra tekrar 1300 rpm
sol ¢syonu ekl enip dkege sonu

v axXOn o~

ONQMO D < Q®

XONXOD™= = =
= c
@

Kmm¢gnofenotip tayini i-in h¢gcre sayéeseée (yakl
ile homojenize edildkar&Bkl ekeorpkamda d4B6cdiakeEkand
h¢gcrelerin i mm¢nzody nlodliiprit,ediimi ndiizfiadyeesi ne dayal
(BioLegend, No. 102208, 1:100), CD 44 (BioLegend, No. 103028, 1:100),1SBoLegend, No.

340104, 5:100), Thyt (BioLegend, No. 328112, 1:100), CD 34 (Santa Cruz73z, 1:100).

Kmm¢ notfie;mm bel irl emesinden sonra hg¢gcrel-eGFP) yexkil
kodl ayan |l entivirge¢gs 11 e tr almMs3de ktYeal endeizlicdai t(rZaanksipr
fl owsi tometr. FACS Aria |11 (Il BGFP'yj ifadereden ASC'les ér a | a
kull anéel dée (kekil 2).

2.4 Fonksiyonel testler

241Y ¢r ¢y ékK parkuru anali zi O - ¢ myg

Yéréeéyék yolu analizi, daha °nce de Medinacel
Kekilde parkur tasar |2015:44018% deyMedinadeldve., 1082:6813)r ova Vv
(kekil 3).

2.4.2 Gedieksekmechn &fmesinin °I|-¢,m¢ (WRL)

WRL °| -¢mg i -in, t¢egm gruplardaki sé-anlar, et
duracak «kekil de konuml asnedreagré | ek | aVRg-& c éoncdaskn gérzksa
kadar ge-en s¢re olarak tanéemlanéep ve bir kronom
i -in ardékéek testler arasénda 2 dakikal ék-bir ar
geci kmenin ortalamasé aléendé. Varejao ve ark. ta
i -in ocak g°z¢ temasénén sg¢gresi maksi mum 12 sal


https://pubmed.ncbi.nlm.nih.gov/?term=Farzamfar+S&cauthor_id=30484060
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sonr aki 12 saniye i -imWRL13sanyé dlarak labuhedildiéBain XRed-, anl ar
1989:129138).

2.4.3 Kas ajerl ék orane °1 -¢mg

Sé-anlarén servi kal di sl okasyon il e sakrif
gastroknemius kaslaré dikkatl i e diamdk ey ag dilledit a
aj“é |éjé, kontral ater al kontrol taraféna g°re he

244 1 El ektrofizyolojik -al ékmal ar

Her grupt a sakrifikasyondan °nce sé-anlar a
proksimalindeki siyatik sinir yenidea - €j a - ékar él dé ve bipolar kanca
el ektri ksel uyaré ile uyarélde ve gastroknemius
kaydedi |l di . MYTO takeénabilir dijital yalTektr omi.y

[
kutuplu kayeéet ve referans elektrot séraséyl a kas
kull anél an paslanmaz -elik ijne kuyruk derisine
|l atansé ve ampl ietngddi¢r itl edmel ilnadteande jsegrlesi ni n uza
aksonal dejenerasyon ve demiyelinizasyon olarak kabul edildi.

2.4.4.2 Histomorfometki ve i mm¢gnohi stoki myasal anal i z

Hi stol ojik analizler i-in sol eessafjgasyabkhke
kas doku kesitlerinden 1 cm3'Il ¢k -Tkreisa hrleeme sialbd thc
ve histolojik analiz i-in ékék mikroskobu (Ni kon
dejerlendirildyamgmmenof Paeésadémbar, ¢reticinin
bir floresan mikroskobu ( konE Eclipse 800; Spc
ile incelendi.

2.4.4.3 Kstatistiksel analiz

Kstatistiksel anal itz W hBMwsSPSS¢rSgmt 25t Dcyat

Ar monk, NY, ABD) kull anélarak yapeél dvaitheyBaey és al (
KruskalWallis testleri ile PosHoc Games Howell ile OneWay ANOVA ve Fisher's Least Significant
Fark (LSD) testlerk ul | anél dé.

3. BULGULAR

3.1 Sinirrejenerasyonunn f onksi yonel dejerlendirmesi

Saj/ sol kontrol tarafe araséndaki kal -a -evre
(p<0.01) Grup 4'e g°re anlamlé ol arak daha d¢keék
karkél akteéréel dej énda ( pk<alr.kO€ell)a kvi-Be0r 1638 WEG @G . (G52 ,u
p<0.01) anlamlé ol arak daha y¢ksekti, ameliyatt a

WRL i-in ortalama dejer Grup 4'"te Grup 1'e g°
11.50N0.50, p<0.01).

3.2Elektrofizyolojik parametreler

Kasél ma amplit¢gdeg Grup 1'de dijer tem grupl
dekegkteg (0.22N0.05"e karké 0.34NO0.O07, 0.50NO0. 11
arasénda anl aml é,nbissonamel6yagg¢manvell®y0 g¢n sonr
izlendi(p<0.05).

3.3 Kas ajérlek orante

Yaral e/ kontralateral kontrol ks 7ajNer. 1084k or<edn
ve Grup 2'y0e 76IN.OE1ONMQ. @PO. &KS5)Hdatpar g c&ksslekmli & ol ar a
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3.4 Kmm¢gnohistoki myasal anal i z

Siyati k sinir ve gastroknemius kaséneén i mmg¢n
GFP pozitif h¢gcre ekspresyonu ol mayan sadece DAP
progemgctrPer i -ermeyen tek GFP pozitif h¢gcreleri
yapénén mini mal tutulumu ile te¢gp ve kast aki GFF

reler ve ASC'Iler taraféndant earPremnaék fatkakel a
reler ve direkt ASC'lerin aksonal yapeé i-inde
enmi Ktir
4. TARTI k MA

Sinir boklujunu k°pre¢lemek i -in bir kanal ol

ve ark. Ayhan vd., 2000:37B 7 7 ) otolog greftli bir -9@Wdam6k's i ma | k
kadar , 12 haftada gelikmik SFI i | e400).l.Rrakskmiall i ol d
g(,d(,ktekl anl é& aksonl arénalkag¢dels| epnersd my u rhw zkna
al g¢dek daha makul bir don®°r Db°i32%Buod ar ak
Chatdokmai pr ai ve ar k. bir sé-an siyatik s
od cekpierkqr acli kél eféenén kull anéméené tarif

e fonksiyonel rejenerasyon ile y¢ksek
hi stomorfometri k a006:663669)i Daha-senrami kKt i r

r k. bir sé-an siyatik sinir model]
al kel éef téepéeneg kull anmék -sitee di st ¢
| kmyatk¢skélzedrni sarnasénda boyut uyuml u k
). Yazarl ar ayréca n°roma ol ukumu o
l anmék rejenerasyon ve 868)kaydeti Kk SFI

Far kl e tebel er konduitlerl e ger -eklexktirilen
ol ukumu eksi klifJini o r t a YFazamfawvdl.,a201&8&1t Zkirovd ud.i u v d .
2015:140143; de Medinaceli vd., 1982:63%43; Bain JRvd., 1989:12D3 8 ) . Liu ve ark.
epin°ral s¢teéerl eme ve sinitr otogreft | eabserbei - i n p
edil ebildavuzsikmamallélyol uyl a el mek siyatik
gestermiktir (Liu wvd., 2018: ) . Bir sé-an s
fonksiyonel, elektrofizyol oj i -mimrgche hs isy atkii ki
rejenerasyonunda intratubal C enjeksiyonu ile

h¢c
h¢c
izl
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é
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¢
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e
e
ne

mor bi dit
(Luokkala vd., 2016
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ril mi ktir (Bucan2d4v)d. ,Ca2rOtladr;o zCzir tvaer oazrzki . Vv
protez ile sénifeltig,lbg,féjzasyoa'uhﬂasz,senr'E
transeksiyon modelinde bir fibrin iskele:
i Jioni bil di r mi2dt)i.r Y(@Qarrtlarrqgz zaMSCV d .e8i 10 lak:é]
sonra daha y¢ksek motor fonksiyon iyil ekme
f mod¢l asyonu ile MSC'lerin akéelanmasé yo
mi kl erdir Rgartarozzi vd., 2015: 14
a

n et al. ASC'ler tarafeéndan salgélanan ek
ol arak i-sellextirildijini ve aksonlarén rejener
sinir rejenerasyonuBucanwr;20i8er dej éné g°stermiktir
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Masgutov ve ark. otolog sinir grefti il e ona
alténda iyileken karké taraftaki ©°zdek bir lezyo
allojenik ASC'lerin transplantasyn u n u n sé-anl arda travma sonr aseé
czerindeki et ki sini incel emi ktir (Masgutov vd.
-al ekxkmaméezda, ENT ve ACS'lerin intratubal enj ek
hedefor ganl ar én ( SFI , WRL , kas ajeérl ék oranée) vV e
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kapasitesi) gel i kmi K i Kl evi il e il i kkilendirilc
etkinliiji, tatmi n-redienierfadn i misyopreelbhaweo nmM%mo en a
ger ekl i olan iyilekxme periyodunun sg¢resine bajl
sinirin fonksiyonel ve yapésal iyil ekmesini ar t i
proliferasyonundanisn i r [0 fi mi yelinizasyonuna ve iletkenl
akamal aré ¢zerindeki etkisinin olaséléjenée deste

Bu nedenle bulgul arémez, periferik sinir on
enjeksiyonu | e epi n®°r al te¢belizasyonun uygul anabilirli
akson b¢gyeéemesini uyararak dej il aynée zamanda fi
aksonlaréen opti mal bir ortamda yenil enmesini saj

Bununla birlikte, periferik sinirtr yar al anma s
segmentte rejenere akson sayeésé, orijinal hedef
sayéseé ile hedef organda %1 -bglrem kf o nakksti®yroen baar]d sé
edilmelidir.

¢al éeékmamézda, mi kroskobi k vV e el ektrofizyol o
iyilektijJini g°steren minimal fibrozis ve enfl anm
kul l anénmé; kl20peggamyondan sonra en d¢gkegk atrofi d
birlikte, ASC enjeksiyonu ol mayan ENT, 10" a iK
elektrofizyolojik bulgular a-éséndan ol umsuz son

5, SN U ¢

Sonu- ol arak, bulgularéemez, sé-an siyatik si:I
enjeksiyonunun kullanéeménén tatmin edici fonksiy
iyilektirilmik perifé&rik aksopahurejyéenmngna&pgdulil
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kekil 1. Epin®ral tubulizasyon sonrasé

kekil 2. GFP ile ikaretlenmik mezenkimal k°k hy¢c
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kekil 3. Ratlar i-in tasarl anméxk yy¢

kekil 4. Hassas terazki yhedEm&lyl gmgastr
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Teknolojinin s¢rekli geli kimde ol duju g¢é¢negmgzd

tasaréemlar her anlamda yakantdamédzaég dlao lsay |l aaknta&kr éz

Géengmegzde otomotiv sektory¢ ¢l ke ekonomilerinin vy
de t emel ihtiya- haline gel miktir. Dijer sekt®©°r
ul usl ar anax&® mai eanardneehkte akiami od amEmIE ya°rrt It &£ rhaicra Kd ¢ekr¢, n
ol an tasar ém, bu alanda karayolu takémacél éj éna
ortaya -ékarméktér. Ar a- t aikléeana- esaigtolnd regtdér ekiddrpiad &l
takémayée evYapélaan€mmeéekBu érar akt érmada demiryolu t ak
karkél aktéréel mék, yerli olarak ¢(retimi yapéelan a
Anahtar Kelimeler: Demiryo | u , tak@amacélt ak éma.
Usageof Railwaysin Vehicle Transport And Vehicle Transport Wagons As An
Innovative Desgn
Abstract

Today, the automotive sector is one of the building blocks of national economies. However, it has
also become a basic neénl humanity. Reducing transportation costs in international trade will
significantly increase the profit rate in this sector, which is also the biggest customer of other sectors.
The vehicle transport wagon, which is a good alternative to traadport, has been designed with a
versatile thinking system. Vehicle transportation wagons are diversified with closed and open designs
and safe transportation is taken as a b#sithis research, railway transportation and other types of
transportatio were compared and various information was given about domestically produced vehicle
transportation wagons.

Keywords: Railway, transportation, vehicle transportation.
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ARAC¢ TAKI MACI LI JI NDA DEMKR YOLU KULLANI MI

K

Takémacél ek sektozre,n | emaelsi ak dwl asréerneécni nd ¢s ¢ r e k
istihdam yarateéecé bir sekt©Oor ol masé nedeniyl e
sekt°rlerden birisidir. Ekonomi k yapé i-inde ul a
istihdam yap s € n é , yateéeréemlaré ve ¢retim de¢egzeyini; mi
akamaseéend i kKl etmelerin faaliyetlerini ol umlu y?°

a

zda yakanan heéezlé teknolojink paelair k me Ié
Kmes.i neticesinde ¢l kel er araséndaki f

time dayalé wuluslararaseée bir ticaret yapése
rabil mesi i ;i nsaaepiyii nve tudkarkotléorjmia gi bi °ner
kmektedir. Firmal ar i ktisadi hedefl erine e
ihlerini, iy analiz etmeli, taleplere iste
e-irecek y°nde belirlemeli-payrné&c&k mapeEutyvec csjamafy
e dejerlendirmelidir (¢ekerol ve Nal-akan, 2011

Kkl et mel erin ulusl arar asé al anda rekabet e (
hammadde, emej i vb.) d¢kegk ol duju yerlerde ¢retim yap
yeni pazarl ar bul mak ©°nemli. bir kazan- kaynaje
k°keni ol dukl are vyerel ya da bérliageaslel - pmatzar bar
zorund@UikK] 2004: 371) .

Kkl et mel erin gerek yurti-i gerek ulusl araras:¢
dijer pazarlara m¢gmke¢egn ol an en dojru yolla takeén

Takéma mal i yeydtelrar lio-jarsitsikndmalb¢y ¢k paya sah
sistem iklemlerinin bakarésénda temel r ol oynat
kull anél abilecek ulaktérma sistemler:i i se Kunl ar

A Karayolu Ul aktérmaceéel ej é,

A DenUkwaet @rmacel ej e,

A Havayolu Ul aktérmaceél ej é,

A Demiryolu Ul akteérmacél éj e,

A Nehiryolu (K- suyolu) Ul akteérmacél ej é

A  Boru Hatté Ul akteérmacél éejeéeoder

B sistemlerden hangisinin veya hangilerinir
opti mum fnaay dg& roer asree i | i r . Bu sistemler birlexkik

Ky i bir kKekilde ikleyen demiryoll ar é, aj ér
hizmet!l eri sunarak ticaret.i ar t t eerkaobnio mirk, bu¢zyngammel
katkéda bulunabilir Bu sebepledir ki -eki tl K
¢tevi kl i k Endeksi) ¢l kel erin lojistik yetkinlifji
dejil dir (Aritua, 2019: 1)

Tam& Te¢egrlerinin Se- i mi Ve Karkeél akt eéer masé

Ul aktéerma tg¢r¢g se-iminde birbiriyle yakéndan
Bunlar;

A Maliyet
Hé z
Kal i te

o I» Do

Verimlilik ve esnekl ik
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A G¢gvenli k
A Konfor
A ¢evrenin korunmaseée
A Kul | annilkatna reénre&rny imi ni mum ol masé
A Kl k tesis ve bakém onarém kol ayl é&jé gibi fe
Demiryolu takémaceél éjéenén dijer taxkéma «kxekil!/

A Enerji te¢ketimi a-éséndanntdajjleeadar.akém si st

A B¢yek miktarda y¢k ve yolcu takémasé ile b
daha az zarar vermesini sajlamaktadeéer.

A Demiryolu takémaceéel ejé, kazalarén az ol mas
emni yet !l iarya, kisleakk éhleazbhi | mekt edi r .

A Karayolu trafik y¢keneg hafifletir.
A Genelde dijer sistemlerin aksine uzun d°ner

A Ulusl ararasé ge-iklerde karayolu ge-ikK sén
bir sishndéanodomaasge ge-i kK ¢stenl ¢jé veril mektedir
A Transit s¢releri karayoluna g°re biraz dahe
A Ajer tonajlé ve b¢yé¢k boyutlu yekler i-in
takémpapéeabilir. (¢ancé ve Erdal, 2003)
Takémacél ek te¢grleri, yapésal -y%4 elul itkd keérma ciéll
birbirlerinden farkléé avant aj ve dezavantajlar
a-éséndannttayabsaaadgedleu takemacélejée -ok yeiksek
sahiptir. Karayolu takémacéleéejé, heéezleée bir ul ackt
ul akt ér masé, takéma heéezé ve hinaet suyae Demiryalu ve boeun d a n
hatté takémaceéel éjée, takéma maliyeti dé¢kek ve tack
Dikmen, 2018)
Tablo 1Ul akt ér ma Téerl erinion ¥zelliklerine
Hizmet Cesitli Tarifeli Tarifelerin
Ulagtirma Ulastuma Verilen Mallan Yiiklemelerin Uygulanmasimn Maliyet
Turil Hiz1 Yerlerin Kullanma Sikhg Giivenligi
Sayisl Becerisi
Karayolu Hizh Cok Genis Yiiksek Yiiksek Yiiksek Yiiksek
Denizyolu Y avas Sirurh Cok Yiiksek C ok Diigiik Orta Cok
Havayolu Cok Fizh Genig Smrh Yiiksek Yiiksek Cok
Yiiksek
Demiryolu Yavas Simarh Wiiksek Drigiik Yiiksek Driigiik
Born Hath Yavas CokSmurh | Cok Siarh Crta Yiiksek Drizsiik
Kaynak: Bilgilojistik,2014
DemiryoluY ¢k Takémacél éj e
Demiryolu ul akéménén hem uzun hem de késa me
tekerlek il e demir yol araséndaki s¢rtéegnmenin az
dijer sistemlere npeabhuanl dgemné&ndb mas af-kodferlsnor unu
ve hezl é& seyahat i mk©néenén bulunmasé bu sistemin
sisteminin altyapé inka maliyetlerinin wmpksek o
ancak arazinin belirlenen ejimlerde ol masé kokul
cojrafi engell erden kaynakl anan -exi tl] keseéetl al
-ékmaktadeéer (Kurt, 2010: 46) .
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¥zelliklaea daomewélrlyol u ul akéménén ©°nem kazan
karayolu ulaktérmasénén doyum noktaséna ul akmas:
zamanda demiryoll ar é, uzay ve havacel ék sekt©Or
yojunlujuna sahip sekto°ordg¢r. Bu nedenl e, demiry
hareket!l il ik, trafik yojunluju, trafi k kazal ar é
b¢nyesinde baréendéran teka ud axkaagr gleehei ldermiekyoon dr
demiryoll arénén katkésé g°z ardé edil emeyecek ka

Yék takémaceéel éjené tercih edilebilir hal e df
yatéremlara °mMEBDvetrakempahedik. mi ktarénén artter
getiril mesi, takéma s¢relerinin mgkterdi me mnuni
Aral ek 2003 vyéléndan itibaren yurten -i KIlveet melcu d |
ge-mi Ktir. Bl ok tren uygul amaseénda, yék trenl er |
duraklarda bekl eme yapmadan, zaman kaybéné en az
ama-|l anméextér bBu dgeywede; sCrbermlii ol an y¢k t akeémi
mal i yet. % 25 azalteéel meéex, i thal at e ile déka ba
sajl anmék ve dol ayéséeyla takéema mal ilywetl ImErki, dngr
memnuni yet.i arterél mexktér . Ul-Ansrlapaa,r ¢ a ypjka , t a
Te¢er kOQrytea Asya ¢l kel er i arasénda karkel éekle bl ok
Bakanl ejée, 2007).

Ul usl arar aseééelygikenax eémaa- Takéma Vagonl aréenén

Firmal arén demiryolu takémacél éjéné tercih e
takéma t¢irlerine gere daha d¢éegkeéegk ol maséder. Daha
ol maskombi ne takémacél éktaki rol¢ ve -evreyi Kkir
demiryolu wulaktérmasé altyapé -aléxkmalaré ge¢nde
etmektedir.

Demiryolu y¢k takémacélkéjme, us on mie’kn eonhduep kaoj kélr ¢
takéma te¢erleriyle beéegteéegnlekmesinin sajlandeéejé bir

yeni vagon tipleri vV e entegre teknolojilerle o
sunuimakh d ér . ( Er kayman, 2007: 33)

Demiryolu takémacél éjénda -ekilen ara-1ar gr
Vagonl ar kendi i -erisinde; kapal & vagonl ar, ajeér
vagonl ar , tahél wvweévéevierdokamgorwlkd@®@rin takénde]j
(frigorifik) vagonlar ol mak ¢zere -exitli grupl a

Yék vagonl ar e, takénacak y¢kegn cinsine ve °2z
takéma bpeénadgorkull anélan demiryolu takéma kapl
edebil me i mk©néna sahip ol mayép bir -ekici taraf

Tablo 2. Y ¢k Vagon!l ar @&neén Tipleri Ve

iNSA TARZI KULLANIM GZELLKLERi

G Kapali Vagon Kapalivagon ile her tiirli ev esyas), gida maddesi, torbal dimerto, giibre, canll hayvan vb. tasimalar yapir.

H Kayar Yan Duvarli Kapali Vagon | Paletliesya vb. tasmalar yapiir.

E Yiksek Kenarl Vagon Normmal tip yiiksek kenarli acik vagon fle konteyner, kimir, her il maden cevheritugla, kiremit, demi, boru, kum vb. tasima yapilr
K-R Platform \Vagon Normal tip platform vagon le tasit,is ve tanm makineleri, beton, demir ve a@ac direk, vh. tasmalar yapilr.
Rilns ok Amach Vagon (Uzeri kiriiki(i tenteyle kapatilabilen, platform tipi vagon ile tasit. paletl araglann tagimast yapir,

S Platform Vagon (Ozel tip platform vagon le koriteyner, tank, agir is makineleri, tr ub, tagimalan yapilr.

[3 Yiitksek Kenarli Vagon Sazre)\dgz ﬁkﬂlﬁ;%ﬁ%:gg@ﬁ;;ﬁltmhmam cewheri tasimasi yapilr. Vagon Ustten doldurulur,
Ug Ozel Tip Vagon Diskme hububat tagimas! yapili. Vagon (stten dolduruiur, alttan manuel bosaltlr.

y4 Sarmich Vagon S tagimaya mahsus sarich vagon ile her tini akaryakrt ve sivi tasimasi yapilir
Uaa Agir Yk Vagonu Trafo, jeneraty, reaktér gibi agir ve havaleli yiklerin tagimasi yapilr. Yik agriik araligc 120,180 ve 250 ton
Ta Dokme Yiik Vagonu Dikme cevher vb. yiik tagmalan yapilir. \Vagon Gstten doldurulur. Yandan bogaltl.

Kaynak: TCDD,2019
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Demiryokl Itaarkeé nya¢c €1 ej €, ul aktérma te¢grl eri ar as
enerji tasarrufu sajlayan bir sistemdir. G¢evenl
bl geler arasé y¢k takemacél épeantdamasénai sebédpl md
¥zelli kle hacimli ve tonajl é y¢klerin takénmaséeén
K° m¢r knum, v-bi.mg Kutl u ve Bakar, 2006)

Ara- takéma vagonlareée ©°zell ikl egerek ekenbmakr ar as é
ol masé bununl a beraber deji ken d¢nyada -evreye
geliktirilmesi a-éséndan °nemli bir tasarém hal.

Otomotiv sanayii, yarattéejé katma dejer, doj
teknolojik gelikmeye °nc¢l ¢k etmesi dol ayéeseéeyl a
demir ve -elik, l astik ve plastik, dokuma, cam,
al masé ve pazarl ama, atasmite k|l hakemfveagysmhek wvpar s
yarattéejé genik i K hacmi nedeniyle de ekonomil
Otomotiv Sanayii Gelikme Perspektifi Otomotiv sa
denilmektedir.(Bedir,2002:1-12)

Kl er i teknol oj i créneg ol arak Mil i -%z¢ée¢m o oiloe
i mal até tamamlanmék ol up, testl eri devam et mekt e
otomobil takéna®md3)l ecektir. (Demir, 201

Ar a - takéma vagonu otomobil, hafif ticar.i al
ara-larén ithalat, ihracat ve yurt i-i takémacél
vagon ol arak dizayn edilmixktir.

Epsil on sNdntdeb ¢tnaysear ém ve i mal até ger-ekl ektiri
ara-lar i-in atmosfer kokullarénén yané séra deécx
l ojistikte g¢venilirlijin gadagreirmpRrRt vererek | o

G°r slelKKkli Katl é& Kapal é& Otomobil Takéma Vagonu

™

e

.. oongMACILIK

-

-

g - [ A

Kaynak: EPSKLON NDT, 2021
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Gers&ki2Katl e A-ék Otomobil Takéma Vagonu

Kaynak£>EPSKLON NDT, 2021
G°r selKa3rayoll arénda Dorse Kle Ara- Takeémaceél

Kaynak: Wikipedia,2017

Karayolunda sevki yapélacak 200 ara- 34 teér
17 ara- takéma vagonu ile sevk edilebil mektedir.

Sonu-:

S¢reklii ol arak gelikmekte olan d¢nyada ¢ kel
gel i kmektkadi marjée y¢ksek bir ticarette masrafl a
seviyede tutul mal édeér

Lojistikte maliyetin b¢gyek Dbir bl ¢m¢gne¢g ol UK
Sajl ekl e bir takémadan beeksllegnmedn ri.s eBug ¢povagnlaimdvae t:
karkél ekl é& ol arak tatminini sajlayacak geli kmel e

Tasar ém m¢éhendi sl er i tasarémlar énda her zal
al maktadeér|l ar .

Ar a- takéma vagosilmire kelhy &emikjoinomi an ithal
takémacél éjéna g°re gerek maliyet, gerek g¢venl
Bunl ar én yanénda g¢negmegzde firmal ar én s¢rekl il
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yenilenebilireneij y e d°nmek b¢yeék °nem takér. Demiryoll ar e
g%r b¢seyek faydal ar sajl a
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adlmdéer él an ve suyun en az d¢zeyde kullanéeméneée ©°
yakl akémén etkin bir bi-imde dejerlendiril mesi (
katké sajlanmaktadeéer. Bul kbeilledriir i wdee , p &ruk la&kr- éil -
ol dukl are dejerlendirilmicktir.

Anahtar Kelimeler: Kur ak - &l peyzaj, ke¢eresel ésénma, s¢rder

Xeriscape and Its Importance For Parks
Abstract

Different approaches can be considered for the desigarks$, which are among the important units
considered as green areas in the city. Global climate change, the impact of which we have started to feel
very seriously in recent years, makes it inevitable to evaluate more effective approaches in the creation
of sustainable park areas. As time passes, the importance of water increases. Therefore, the effective use
of water is very important. In this context, it becomes more important to effectively evaluate the
approach called xeriscape, which advocates degjggreen spaces by prioritizing the minimum use of
water. Thus, it contributes to the ecosystem. In this paper, xeriscape principles and why they are
important for parks are evaluated.

Keywords: Xeriscape, global warming, sustainability, parks

1. Girick
Pak ve bah-e k¢gltereg Anti k d°nemlere dek uzanmal
y°neticiler, soylul ar vV e hanedanl ar olup parkl
belirl emixktir (Conway, 1996 : d) el aAmepakll asarea Akwaru
parklaréen tarihi -ok eskiye dayanmamaktadeéer . Bu
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gel i kmemesinin yer aldeja@a3d2rdllmkemi grde (O¥idaminr
20 Yy ¢ézy éelkesnt abnabkull abrdéan doal ukt ur ul muktur . Kl ' k b¢yeék
olup parklaréedoveopéemdénydédnat@aomodern planl ama ac
tamaména yaygénl akterél mex, géenegmegzezdgesse okenkt
(Demir, 2006:6978).

1990061 arén sonuna dojru park kavramé ortaya - @&
Bunl ar ; kaynakl arén devaménén sajlanmasé i-in Kk
kent sel pzebi émkeriparkta ve dijer kent sel peyza
standartlarla bulukma ve park al a-fi6lar énda hi zmet
A-ék yekil alanlar doja ile insan arasasardaylk@am
kokull aréené iyilexktirmede ©°neml:i bir rol oynar .
alanl ar vyexil doku h¢crelerine benzetilebilir.
-evresindeki ( Bo tta nb &h -bealhe-reil ,e rbi° | ghea ypvaarnkal ar €, go
vb.) ve kentin dékénda kérsal alanda yer alan a-
par kl ar , kamp alanlaré vb.) ol uKktbualanlarda(inBamiéarut v d .
rekreasyonel faaliyetl erini ger -ekl exktirmek i-1i
Kartlardan dolayé strese giren ruhunu ve bedeni
etmek i-in yaptdadjpeaeendar kall ani zaimpadlaar bok zaman
etkinlikler olarak tanéemd2ah)er Ke&mot-iyn Jy ak avra Ka&ll idte
bilekenleri ile kentsel altyapé vekisoaskytailf dycerkatle
peyzalj mi mar| éjé& -al ékmalaré i-in b¢gyeée¢k °nem ta
bireylerin verlmlilijinin, (',retkenlljin-lyleKvé y at
al anl ar Kkikilhi wmespsy&b|] ofiki Bseumunu olumlu etk
duruml ar |nsanlaré dojadan wuzakl aktérér ve yakeée
faktorl erde biri de planséz n¢fus arteéekéder (Ba

D¢nya n fusumdadacmta gyellear @zl e artéxkl ar (Bu a
ki ki ol ar ak ger-ekl ekmi kKtir (Anoni m 2021) ) b e
teti kl emektedir. Bu sorunl ar ar aséndeahi rilkeski mmd iwkh
yer al maktader. ¥zelli kle hézlé n¢gfus artéekéneén
-arpeéek kentl ekmeye zemin hazérl|l amakt a Ve bu d
kaynakl arémezeén hezl éadédjré méezki-l edwer etdiek eytdrl melsamey
etkilenmesine yol a-maktader .

Kkl im dejikikliji sebebiyle héezleée bir kxekil de &
-er-evesinde korunmasé gerekenndaks ?ywemlyarmli &k kk
-evre kirliliji, su kaynaklarénén hezl é& bir kKekl
ve yajék rejiminde yakanan d¢gzensizIlikler su ka
ol makt adéam. aT&mam a&luyun yanIéK kull anémé, -evre
teketil mesi, sel ve takkeéenl ar, sék yakanan doj a
kaynakl|l arénén hézle bir Kekil debgplkerol matsieaas iyre
yéll ardan sonra ¢l kemizde kurak i klimin yakanerg
olukacajé belirtilmi/®tir. (Ak¢zegm vd. 2013: 67
Ayné zamanda k¢resel seécakl ek okt akl ua maan aa rkéanddaar n
en sécak 16 yéleéen 156i 21. y¢zyeéelda ger-ekl ekmi K
iczerine ciddi baskél ar ol ukturmaktadér.

il kemi zde var ol an su kaynakl are seéené&lrasleizl iorl mal
mi ktaré 1346 m3 olup ¢l kemiz Asu baskéesée ol ano ¢
hususl ar kentsel yekil alanlarén tasarl anmaseénda
yeni yakl akémlarzoanr gRlzul°wnjs,inreu ad & nbmars@&ber i nde get
yéll arda °ncelenen yaklakémlardan biriside fAKur a

2. Kurak- el Peyzaj Nedi r ?

M¥ 4000 yeéeléna kadar wuzanan bah-e d¢zenl eme s
takéyan, bejeni gerektiren uygul amal ar ol arak d
Kekilde yarar g°zeti | memi kotniurc.u nZdaamadnol]aa naézna | saand edcoe

et medi Ji gor ¢l megkt gr . Bundan dol ayé peyzaij mi m:
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meydana gel mi kti r-31)Butda'iSita k& nvdeyz2apl DENi®entl e mesi '
Landscaping)algemedla B aSkulyeaujné A k-8Vise, &VatekSuart), 4Az Smne " ( Wi
Kull aném&dt efD)owve "DojJ al Peyzaj D¢zenl eme” ( N
dé¢zenl emel erinden farkl é olan kavram da fiXeri sca
geli kil miktir. Yunancadda kuru anl aména gel en i
Al andscaped s°zcg¢jé¢nden ortaya -éeékméktér. (Bar éxk
suyun =-ok fazla t¢gketi miénial &kadkjealsakadwpmankals@&r énre
t¢eketimine i zin veren Asuyun akeéelcé kull anémée ya
tercih edil mektedir. (B®Qramojlu ve Demirel, 20

2.1 Kurak-é&l Peyzajén Kénkeemiervie Peyzalj Uygul ar
Kur ak- el Peyzaj; s¢rdegreglebilir tasarémlaréen ¢
yetersiz kaldéejeée alanlarda peyzaj alanl arénén ol
bi -imde dejerl endi mi l[debielcrme £inebmd k @ & rd ayna kd aa kK € md

ekolojik ve ekonomi k manada tasarruf sajlanarak
Bu yakl akém;

1. Pl anl ama ve Tasarém

2. Toprak hazérl eje

3. Uygun bitki se-i mi

4. ¢im adlamasod ukt ur

5. Etkin sulama

6 . Mal - kul |l anémé

7. Uygun bakém ol mak ¢(zere yedi temel il ke -e

2.1.1 Planlama ve Tasareém

En °nemli akamal ardan biri ol an planlama ve ta
i kIl im Kokwwljlrarfégg,a, vejetasyon ve alanén kull aném

En °nemli akamal ardan biri ol an planlama ve ta
i klim kokull aré, topojrafya, v e | elmesigerekmektadie. al a né
Pl anl ama akamasénda i htiya-1larée giderecek bi-im
bulunan -evresel ve fiziksel olumsuzluklar i-1in
-%z¢mloer ger - elkd wlkagriirnd i g%r Al bar klkée késémlara a
°nemlidir ve su t¢ketimlerine g°re yé¢ksek, orta
olukturulur. Bu durum suyun etkili Hemmedereki | de Kk

2.1.2 Toprak Hazérl ejeé

Bitkilerin yakayacaklaré uygun ortam ol an topr
©zg¢ drenaj yapéseé, PH dejeri, besin dejeri Ve
anal izl ertiopyraapké lsnal €yt ma kapasitesi dejerl endir
ger ekl i ol an besin maddel eri takviyesi yapél mal
(Bayramoj l-i27). 2016: 119

213Uy gun Bit ki Se-i mi

Uygun bitkidet gdi Kkkae-iemiimecek en °nemli hususl a
di kil ecek -evre kokullaréna uyum sajl amasédeéer.
°nem kazanmaktader . Sécakl ek, ékéekdatyameale, ylkiksk
ayné zamanda su t¢s¢ketimlerdi az ve kurakl éeja daye
o b°l gede yer alan doj al bitki te¢grlerinin kullan
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¢Ci zelTgier ki yebdbde Dojal Ya&yéelKéedK nG¥gtnerkérerBazé T

I €F ek ! €F 01 . AG1A 1 ¢ NNJ &S I
Abies equitrojani Pinaceae Kazdajeé g°
Acer platanoides Aceraceae ¢énar yapr
ak-aaj a-
Acer pseudoplatanus Aceraceae Daj ak-aaj
Betula pendula Betulaceae Adi Hu K
Cercis siliquastrum Fabaceae Erguvan
Fagus sylvatica Fagaceae Kayén
Fraxinus angustifolia Oleaceae Di k budak
Fraxinus excelsior Oleaceae Adi di kbud
Liguidambar orientalis Altingiaceae | Séjl a aj ac
Pinus pinea Pinaceae Festéek -am
Platanus orientalis Platanaceae |Doj u - énar
Prunus domestica Rosaceae Erik
Tilia tomentosa Malvaceae Ihlamur
Quercus robur Fagaceae Me K e
tal e Adé |Bitki f Te¢erk-e a
Euonymuseuropaeus Celastraceae | Papaxk ¢ | ah é
Rosmarinus officinalis Lamiaceae Biberiye
Lavandula angustifolia | Lamiaceae Lavanta
Santolina chamaecypariss| Asteraceae Lavantin
Pyracantha coccinea Rosaceae At ek di ken
Cotoneaster multiflorus | Rosaceae ¢Ci -ek mukm
Rosa sp. Rosaceae G¢ |
2.1.4 ¢im Alan Olukturul maseée
¢im alanl arénén g°r¢négk ol arak estetik ve fo
ol duk-a etkilidir. Ancak bakél dejée zaman -im al i
oumsuz etkilemektedir. ¢im alan sadece gerekl:i ol
tasarl anmal edér Tasarémlarda ayré par-alar hal.i
yapél masé sul ama programayadaekelt&yhéekus ajul &malk ma

2.1.5 Etkin Sulama

Etkin sul amadaki ama - dojru bi-imde en az mi
sajl anmaseéedeéer . Bu y¢zden dojru sulama sistemi '
amacéyla damla sul ama si stemi t eamdsedababkghatiérinde;l i di r
damla sulama ise g¢negn herhangi bir saatinde - al

Kur ak- el peyzajda su tasarrufu a-éséndan t as
bitkinin su isteji farkl & obdajkuncecdan bdol ayaday b
Byl ece bitki tahribatlaré engell enecektir. Su
zon |, zon 11 ve zon 111 olarak 3 ayré grupta in
I 1 6che mo rktt arda su i steyen bitkiler, zon | 11d&de d¢
etkin kullanél déjé alanl-3l)y. olukturulur (¢orbace

2.1.6 Mal - Kull anéme

Kur ak- el peyzaj uygul amal ar éndhamakéeé kopranem
koruyarak, toprak y¢zeyini organi k madde il e zen
y el boyunca wuygul anabilir ve belirli bir kal én

buharl akmanén p¥rmajreea ¢ea- kraggkh éth@ engel |l emek ve su
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ol makt ér . Bu ama-1 a, aja- kabuj u, odun tal aké,
tercihedilmektedir (Ertop, 2009:307).

2.1.7 Uygun Bakeém

Tasar éeémda uygun a-nalné kunyagsuén bbiatkkéi | erin s¢r ekl il if]

il kedir. G¢br el eme, yabanceée ot m¢dahal esi, budar
zamanénda yapeél masé kurak-2eél peyzaj tdasardeomérny&n
doj al bitkiler kullanélarak bakém -al ekmal aré en
3.Sonu-
Kent - a-ék yexil alanl arén s¢rderelebil il
°nem takémaktadér. Bestenhdurvbhnangéakaseg?tkehnggdeti
olumsuz y°nde etkiledijinden dolayé bitki tercih
adaptasyon problemler.i yakamaz, bakéem mxgaweafl ar
sajl arl ar
¥n¢gmegzdeki yéll arda daha da etkin bi-imde yaka
yakam standartlarémézeée da ka-énél maz bir Kekil c

yakl akémlar yerine lsayweaml &at&mnmn® kauéll iakhleendé@&il @i ymés
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Abstract

It is obvious that the main reswit global warming is global climate change. Looking at the Natural
History and its results, natural climate change can be seen from time to time. From mass production to
humannature relationship, the industrial revolution has gained a different dimeassiturning point
in absolute sovereignty. It is obvious that global warming is an important problem for our century.
Almost all scientific circles and media organs have a common view that the world is warming. It is
estimated that it will increasebetwen 1. 5 AC and 5.0 AC in the next
2030, summer and winter temper-2at@rA€, iwi Tuekepgr
will increase up to 10%, summer precipitation will decrease and drought will incretesens of soil
moisture. Turkey is one of the countries that will be most affected by climate change, which can be seen
in its complex climate structure, especially due to global warming. The water resources in arid and semi
arid areas, especially the dease in the "Water Resources" in the state cities, will add new problems
and the need for drinking water will increase even more. In this study, climatically close regions such
as Aksaray, Kul u, Keskin, Yozgat h askKhegtsdgarea.ln Nev s €
these cities where precipitation and temperature structures are parallel to each other, data obtained from
7 stations between 1960 and 2020 and temperature trends.

KeywoPdesci pitation, TemperatTlhemperPatwli @i Trad n d nA nle
Tendency Test

1.1l ntroducteéeon

It should be especially noted that the warming in the atmosphere, which has been determined to
increase regularly since the Industrial Revolution, has started to become more evident iultoalay's
consumer society. It is getting harder and harder to deal with the natural and social consequences of this
situation. It is normal that global warming results in global climate change. Interventions to nature bring
some consequences. The situatiat dteurs in natural climate change, which is seen from time to time,
is considered as a turning point that led to the beginning of mass production andratanan
relationship under the absolute sovereignty of man. In this case, human beings havéhto rizaldy
of global climate change caused by production and consunygjiobal warming caused by it.

It is important that global warming is recognized as one of the most important problems of our
century. Almost all scientific circles and media orgahare the same view that the world is warming.

21 for world temperature. It is estimated that
century. It is predicted that summer amd OwiArCt er
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arownd 2030. It is also among these forecasts and predictions that winter precipitation will increase by
up to 10% and summer precipitation will decrease. It is another important and statistically convincing
prediction that drought will inerase in terms of danoisture.

2. Study Area

The study area consists of Aksaray, Kul u, Keski
A temperate continental climate is observed in the study area, where temperature differences are
quite obvious. The average anntemperature is below 20 degrees, with significant temperature
differences between the seasons. It is possible to see that there have been four seasons in the work area.
The most precipitation in the region is observed in the spring months. Short hexdds plgloim with
spring rains and turn yellow due to sumrdeought, form the vegetation.

3. Mat eri al and Met hod

In order to carry out the investigations in the study area, the precipitation and temperature data of the
General Directorate of State Meteorolofffairs of Turkey were taken as a basis in order to examine
the precipitation and temperature changes. In the study, a research and statistical study was carried out
in accordance with the basis of the study by using the data obtained from 7 measustioest s

3.1. Trend Analysis

A Trend is defined as the trend shown by any independent variable over the observed tida® (Soy
vd., 2016) (Tuna vd., 2009)

3. 2. Regression Anal ysi s

Regression analysis is done to express the relationship between two oantw® variables as a
mathematical equation. Based on the known value of the independent variable, the value of the
dependent variable is estimated. In terms of a regression equation, it is always based on a dependent
variable y (base) and one or morerguaments (neighbors) in mathematical notation. In this correlation,
it is possible to estimate the value of the independent variable depending on the known value of the
dependent variable. Although this estimate does not fully meet the actual valuethatiatle will
take, it is the best estimate close to this value. In terms of regression analysis, it is necessary to decide
which of the two (or more) variables to search for a relationship between. Then, the form of the equation
showing the relationshipetween these variables should be accepted.

3. 3. -WeEmadal | Test

MannKendall is one of the nonparametric trend tests. In this test, ordered according to the
hypothesis, depending on the tinod (62, ..., § observation values are tinnedependerdand random
variables with similar distributions. According to the hypothé&lis (Qf "Qto (Q(D¢) andw w s
not similar to the distribution of values within the serial. M&mandall test statistic,

n-1 n
5= Z sgn{xj—xk] (5)

k=1 j=k+1
The application of trend test is dondartdg, a t i me
which is ranked from j = i+1,2,ééé.n. Each of th

compared with the rest of the data points xj st tha

lgx}-}x,-

sgn(x; —x,) =4 0; x5 =x (6)
-1, x5 <x
| i

It has been docQ mema edt athiagt iwcheS$ ins approxi mat el
me an
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The variance statistic is given as,

n(n —1)(2n +5) = T, ti(ti — (2 +5)
18 (7)
where ti is considered as tbBetanhumbécso#Zctisescomp
5=-1
Jvar(s)
Z=410 5=0
5+1 ( 8)

— ;5<0
VVar(s)

Var(5) =

5=0

Zc here follows a standard nor mal di stribution.
(downward) trend.UiA sil groi fuitddn zeedl dwal testing e
monot one ttraeinlde d( at etswo) . | f UZwh elpdpeepa rcst sg rtehaet esri gtnt
|l evel, then the trend is considered as significa

3.4. Sperman Rho Test

I't is a simple and fwvwasdat hmert hao dl iursesadr ttor d mdv eesx ii syta
t he goal is to investigate the exdbssternwat ioofn as el
Sperman Rho test statistic is calculated using r

T (R(xi-i2))
(n3-n)

ri=1-6
(9)
If the totatsnembeedo®f3I@eyears (n>30), the Z va
step.
Z—rsm

(10)
val ue of Z is greater than theVthal aer of

esis is rdjeegrt éed, ai weire ati inng rtemalt, t f the v
increasing directindninanbei iecteasinggdtir

D >om

e Sl ope Estimator Test
s

devel opepdarbaymedearrk ich0 h2) Siesa'msonrend met |
erformed on the coordinate system. First
e the time intervals from the fetga nomfi ng
nabt hemei mateevibés and data -dxiosn) t hlei mald
is passed at an angle of 0 to 45A. I f
i sndbgadtowyet he trend i s
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City Average T€Q)p S Z Trend
Z (0,95)
Aksar ay 25, 88 626 3,9Clncreasi
Kul u 24, 49 438 3,4€l ncreasi
Keskin 22,24 732 4, 5€l ncreasi
Yozgat 22,98 75 1,97l ncreasi
Kayseri 25, 28 0 -0, O'NolTrend
Nevkehir 24, 05 554 3,4l ncreasi
¢i -ekdaje 25, 23 566 4, 6CIlncreasi
TableChanges I n Maxi mum Temperature Tren
City Average Te€eGnpesS Z Trend Z (0,
Aksaray -0, 82 8155,41I ncreasing
Kul u 2,29 6345,0l ncreasing
Keskin 0,19 475 4,51l ncreasing
Yozgat 2, 74 757 4,71l ncreasing
Kayseri -4,41 931 5, 7 Increasing Trend
Nevkehir-1, 31 763 4,71l ncreasing
¢i -ekdajoO0, 95 3602, 91 ncreasing
Tabl@®hanges I n Minimum Temperature Trends
City Average TeansS Z Trend
Aksarail18, 53 648 4,13 I ncreasi
Kul u 17,25 588 4,64 I ncreasi
Keskin1l1l5, 88 203 1, 93 No Trend
Yozgat 14, 87 743 4, 62 Il ncreasi
Kayser 18, 17 377 2,35 Increasing Trend
Nevkeh 16, 48 611 3,80 l ncreasi
¢i -ekd17, 62 574 4,67 l ncreasi
Tabl@hanges I n Average Maxi mum Temperatur e
City Average Te€QnsS Z Trend Z ( (
Aksaray 5, 93 821 5,51 I ncreasi ni
Kul u 4, 39 638 5,04 I ncreasi ni
Keskin 6, 24 619 5,87 I ncreasi ni
Yozgat 4,16 671 4,18 I ncreasi ni
Kayseri 3,12 867 5, 4 0 Increasing Trend
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Tabl@hange I n

Average Te€a)sS
12,01 892
10, 52 596
10,57 286
9, 23 637
10, 56 593
10, 76 573
11, 94 546
Tabl@®ha&nges I n
Average PrsS
( mm=kgdmj])
30, 31 92
34,15 92
36, 47 -9
50, 36 456
34,009 309
36, 27 113
29, 96 89

Tabl@®hanges

TableChanges

687
444
Average

n

Average Precipi
i11, 45
12,04
12, 33
16, 07
11, 86
12,28
11, 29

4 ,
3,

28
61

Il ncreasi ni

Il ncreasi ni
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Mi ni mum Temperature

Z Trend Z (0, 9
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Setm Sl ope Test Results

When the attached graphs are examined, it is clearly seenthéhamaximum temperature
measur ement data of Aksaray, Kul u, Keski n, Yozg:
"The Sen's Trend" test. Kayseri temperature measurement data show a decrease. Other measuring station
data is located just above thd turve. When the results of the SEN'S Trend test and the results of the
MannKendall test are compared, all measurement data that trend in the 95% confidence interval
according to the ManKendall trend test show a decrease or decrease accordingly, Ageanding to
the Sen's Trend test, the minimum temperature measurement data of Aksaray, Kulu, Keskin, Yozgat,
Kayseri, Nevkehir, ¢i-ekdajé and the graphs in t
test, the temperature increases in theataristics when the temperature increases in the results of The
Sen's Trend test, ManKendall test and regression test show together. According to the graphs in the
figures, there is an increase in the average maximum temperature measurement dhiey accine
Sen's Trend test in Aksaray, Kul u, Yozgat, Kay s
temperature measurement data show a decrease. Again, according to the graphs, there is an increase in
the average minimum temperature measuremata according to The Sen's Trend test in Aksaray,

Kul u, Keskin, Yozgat, Kayseri, Nevkehir, ¢i -ekd
increase in the average temperature measurement data of Aksaray, Kulu, Keskin, Yozgat, Kayseri,
Nevkeihiekda&] €. Yozgat " Average Temperature Measu
to The Sen's Trend test, there is a decrease in Precipitation Measurement data in Aksaray, Kulu, Kayseri,
Nevkehir total. Sharp, Yoz@geatve. ¢i -ekdajé data is
According to graphs, based on "The Sen's Trend Test", there is a decrease in total Precipitation
Measur ement data in Kul u, Yozgat, Kayseri, Cice

above the 1:1 curve.
4 . Concl usi on

In this study, Sea "Method and Trend Method" was applied in Aksaray, Kulu, Keskin, Yozgat,
Kayseri, Nevkehir and ¢i-ekdajé temperatures anoct
and close Sen methods and Trend Methods obtained from the meteorology in tiviseeprare
processed with the available data. One of the trending ones; TheKéanall test was separately
included in the study. Sen's method in the study has an increasing trend feature in almost all stations.
According to these results, it was alsaluded in the results of the study that the ones that were worn
at first temperatures and cold were also preferred. According to the Trend Methods analysis results
(MannKell Test), a decreasing expectation (95%) for the average data obtained from AKsdway
Keskin Yozgat, Kay s er ifiye comidences.Citigs receiverl Sraml Aksarayby n i
Kul u, Keskin, Yozgat, Nevkehir and ¢i-ekdajé su
ninety-five percent (95%) confidence. There are déafjrvaluesthat are fond of land and climate that
depend on temperature. These data show the drought and water needs in recent years. In general, the
operation of a holistic management and the plans for the damage caused by the climate are also
compared.

5. Resul ts

It is possible to classify demands as #Nmensional, "iAriver" or "outriver”, or consumption
related or norconsumptive. The term “iriver" demand here utilizes water, while water is not drawn
for use from the riverbed or lake. So, an eglwould be: Ecosystems, transportation, hydroelectric
power plants, recreation and use of water channels for wastewater assimilation... There is a separate
interpretation for the example of "noiver" demands: Water is extracted from a river, lake oifag
These include domestic, industrial and agricultural demands. This includes water used for cooling
systems in industry and power plants. It is of course undeniable that climate change has a significant
impact on the hydrological cycle, water resostcéheir localregionalglobal management and
distribution. The effects described here are expected to occur very slowly and over many years. Today,
however, humanity has become aware of its harmful warnings. What is certain is that global warming
will have significant effects on water supply. Increased precipitation variability will create significant
problems in the agricultural sector. The warmer climate will accelerate the hydrological cycle and there
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will be an increase in global precipitation and evagion amounts (ET). The melting of snow in the
mountains should be evaluated separately. Like the runoff it causes, the temporal distribution of
precipitation may differ from its historical forms. That is, although some of these changes have occurred,
their regional effects are not well known. Meanwhile, hydrological uncertainties arise due to the fact
that relatively small changes in precipitation and temperature, particularly in arid arar&kragions,

have rather large effects on runoff, volume déinting of ET. As a result, global warming exposes
irrigation providers and society as a whole to significant new uncertainties and challenges.
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Investigation of the Effectiveness of Twisted Tape Pitch Length and Teardrop Dimpled
Surface Form Placed in a Heat Pipe on Thermal and Hydrodynamic Characteristics by CFD
Methods

Abstract

This study investigates the effect of placement of twistedrtaqmiels with flat and teardreghaped
dimpled surfaces in a heat pipe with L/2, L/4 and L/6 pitch lengths (Pt) on heat transfer and
hydrodynamic performance with ANSYS Fluent softwaddesselt (Nu) number increased with tape
application and pitch length raction, and teardrop (td) shaped dimples formed on tapes also
strengthened this incread®hile tape application increased the friction factor, dimples supported this
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increase.The calculated performance evaluation criterion (PEC) increased with theatippliof

twisted tape and shortening of the pitch lengthaddition, the dimples on the tape surface further
enhanced this increasAs a result, applying tape in the heat pipe and shortening the pitch length
contributes to the heat transfer performamwtdle increasing the friction coefficient and resistance to

flow. The teardrogshaped dimples formed on the twisted tape contributed to the improvement in heat
transfer, increased the friction factor, and increased the resistance totiincrease irhe PEC value

showed that the twisted tapes and the dimples formed on them improved the process effectiveness with
the improvement in heat transfer despite the increase in the friction factor.

Keywords: Twisted tape, dimpled surface, heat transfer

1. INTRODUCTION

Improving the thermal performance of heat exchangers used to transfer heat between two different
thermal environments attracts great attention from researchers because it means saving volume, material,
and costs with the production of compact emépt and improving process performandesthis
context, material and design improvements are being studied to enhance heat transfer perfbomance.
enhance heat transfer rates within heat pipes, twisted tape inserts that give a spiral path to thie flow we
very influential among the many techniques (both passive and active). The application of twisted tapes
on flow bodies is one of the passive methods among the heat transfer improvement methods. They are
among the frequently used applications to theinathges of steady performance, simple configuration,
and ease of installatiq@uo et al., 2011; Saha et al., 198Bhere is a predominant thermal resistance
in the boundary layer in laminaoflv and a considerable thermal resistance in the bulk flow. Because
of this, twisted tapes are used to regularly mix the flow regime in laminar flow to reduce the core thermal
resistance throughout the flo@Bhattacharyya & Saha, 2012)wisted tape applied heat pipe flow
domain creates a swirl flow near pipe wall. The turbulence near theegen and is responsible for
higher boundary layer velocities. Higher flow velocity creates a higher heat transfe(®theat al.,

2018) Unique surface geometry in twisted tape applications provides high thermal performance
compared to a flat surfag¥arun et al., 2016)The literature investigates twisted tapgsirodynamic

and thermal performance with modified geometries such as wire nails, jagged, dimpled, perforated, and
serrated twisted tapes. Harish et al. numerically compared the thermal performance of twisted tapes with
and without dimples. They concluddtht the thermal performance of twisted tape inserts with dimples

is higher than that of plain crooked tape and plain fhgeish et al., 2021§olestanha et al. numerically
studied the thermal performance of nanofluid in a tube fitted with twisteds tapealifferent
configurations. They assert that the highest Nu number obtained with insert at Re 250 was 86.9% higher
than the plain tubé@Vlohammadreza Golestanha et al., 2021ashayekhi tal. investigated the effect

of twisted tape on the thermal performance of heat pipes in laminar flow cases. They assessed that
crooked tape enhances the average Nu number by about (Maghayekhi et al., 2021pagdevir and
Ozceyhan experimentally studied the effects of different twisted tapes on heat transfer and flow
characteristics in a heat exchanger tube. They argued ¢hdintipled twisted tape insert provided the
highest thermal performand®agdevir & Ozceyhan, 20210ni numerically analysed the thermo
hydraulic laminar flowcharacteristics of twisted tape inserted tubes. He showed that the twisted tape
insert enhances the heat transfer performance of a heaf(Qipgasesan Oni, 2021 haurasia and
Sarviya concluded the thermal and hydrodynamic performance of the laminar dhidhfla double

strip helical screw insert tube at a different twist ratio. They observed increased thermal performance
with the placement of helical screws in the low dom@haurasia & Sarviya, 2021bfeng et al.
experimentally studied the flow and heat transfer behaviour of water flow in a channel fitted with twisted
tapes under laminar flow conditions. They commented that the thermal enhancement increases with the
twist ratio at an equal mas®W rate(Feng et al., 2020)n this study, the effect of flat and teardrop
twisted tapes with different pitch lengths applied to laminar water flow in a heat pipe on the thermal and
hydrodynamic poperties was carried out using a compin@ased computational fluid dynamics (CFD)
method.
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1.1. Governing Equations of the Model

Incompressible, viscous, steady, twisted tape applied laminar pipe flow hydrodynamics, and
thermal properties were computeg 6FD methods. The governing equations can be presented as
follows. The mass flow ratex through the pipe can be calculated by the Eq. (1).

w0 Q)
is the fluid densityw is the flow velocity,0 is the crossectional flow are&ontinuity,

momentum, and energy equations can be equated as in Eq. (2), Eq. (3), anf0bauisia & Sarviya,
2021a;Oluwasesan Oni, 2021)

a

n8'd )
ng"@ b ‘1@ 3
8 dY 8|y (4)

0 is the pressuré, is the dynamic viscosityp is the coefficient of specific heatyis the

temperature. The inlet velocity of the fluid has been determined with the Reynolds niyria¢o
provide laminar pipe flow as shown in Eq. (5).

YQ — (5)

'O is the hydraulic diameter and equals to diame€r of the circularpipe. The local Nu
number O 6 can be calculated by Eq. (BJadav et al., 2021)

ve — (6)

"Q is the heat transfer coefficient and equated as in EGQ{@he thermal conductivity.

(7)

ne is the heat flux,”y; is the average surface temperatirg, is the average fluid
temperature(Abolarin et al, 2019) Average Nu number( 0 can be described by Eq. (8)
(Sel i mefendig.l & ¥ztop, 2017)

"0 c

h h

006 - 0o0Qw (8)
0 is the total length. The friction factoiQ can be derived as in Eq. (9).

o I )

Performance evaluation criteria (PEC) can be equated as in E§ebipour efal., 2021)
008 — 10

In Eg. 100 6 and0 06 is the Nu number of enhanced and reference motelad Qdesignate
the friction coefficient of enhanced and reference models.

2. PROBLEM DESCRIPTION and GEOMETRICAL DETAILS

The effects of twisted tape placement on a heat pipe's thermal and hydrodynamic behaviour were
evaluated according to the analyses performed with the ANSYS Fluent 2020 R2 software with the
circular tube and different surface geometapds. Models were created with Solidworks 2021 and
meshed with Ansys Meshing software. Used models and the boundary conditions are detailed in Fig. 1.
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Fig. 1.lllustration of model detail and the boundaries.

As seen in Fig. 1, twisted tapes with threffedéent pitch lengths and two different surface forms
were used in the analysis studies. The pitch lengths of the twisted tapes used were chosen as L/2, L/4,
and L/6. Twisted tapes with a flat and teardsbaped dimpled surface were used in the study. The
steady, viscous, incompressible laminar flow model was analysed for 250 increments of Reynolds
number in the range of 25M00.The results are visualized and presented by evaluating only the 250
values of the Re numberhe boundary conditions of the ligape are shown as in Fig. 1, mass flow
inlet, pressure outlet, and applied constant heat flux to the pipe sWfat.was used as the fluithe
mass flow rate is 3.92 g/s, the water inlet temperature is 300 K, and the constant heat flux applied to th
heat pi pe s ur fGiid envergenceOcritéria Mt/ comtirjuity, momentum, and energy
equation is determined lower thar®10

2.1. Grid Independence Test

Grid independence tests were done to ensure the results of simulations are indepeneengsif t
grid size. The variation of the parameters calculated due to analyses performed with meshed models
with the increasing number of elements is compared until the deviation in the results reaches an
acceptable level. Table 1 shows the used modeledjrid independency test and the deviation rate of
the parameters.

Table 1.Grid independency test parameters

Number of element Surface average Nu numb ratg/?:);i)z):ltion
503.725 16.44 -
747.599 14.32 12.85

1.002.748 13.34 6.87
1.380.511 13.15 1.39
1.756.954 13.07 0.63
2.619.236 13.02 0.39

Analysis study results with a deviation rate of 1% or less are considered sufficient to produce accurate
results(Fokeer et al., 2010; Fouda &., 2018) As seen in Table 1, the model with 1.756.954 cells
showed a deviation of 0.63% compared to the model with 1.380.511Aclliscussed in the literature,
since the deviation rate of the model results with a cell number of 1.756.93dwesghan 1%, and
chosen for the analyses.

2.2. Validation of the Numerical Analyses

The Nu number depending on the Reynolds number was obtained on the surface average by analyses
and shown in Fig. 2. It was determined that it overlaps with similar numerical and experimental study
data in the literature.
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Fig. 2. Validation of the studwvith the literature that ar@rasteh et al., 2021; Syam Sundar & Sharma,
2011)

3. RESULTS and DISCUSSIONS

In analyse study, first, the heat pipe modabwnalysed without any tape placement. The study was
then repeated with flat surface twisted tape models with L/2, L/4, and L/6 pitch lengths, and the effect
of flat surface twisted tapes on the thermal and hydrodynamic properties was observed. Finally,
teardropformed dimples were created on the same tapes, and the thermal and hydrodynamic action was
re-evaluated. Analysis results, flow velocity, temperature, Nu number, friction factor and PEC value
were visualized and evaluated with the support of teealiure.Local flow velocity and temperature

counters are visualized in Fig. 3 (a, b).

Plain tube Pt =L2 Pt=L2 & td Plain tube Pt=L2 Pt=L/2 & td
Velocity Tempe;gture
0.020 33
0.019 31
0.018 59
0.017 27
0.015 25
0.014 53
0.013 21
0.012 19
0.011
s i
0.008 Pt =L/4 Pt=L/4 & td 14 Pt =L/4 Pt=L/4 &td
0.007 312 )
0004 308
0.003 06
0.002 04 f /
0.001 02 ‘
0.000 00
A

Pt =L/6 Pt =L/6 & td Pt =L/6 Pt =L/6 & td

(@) (b)

Fig. 3.lllustration of local(a) flow velocity and(b) temperature counters.

When Fig. 3(a) is examined, it can be evaluated that the core regiofluidlélow is directed
towards the pipe wall with tape application. This situation increases the local flow velocity with a swirl
in the close region of the pipe wall. It is seen that the decrease in pitch length and dimpled structures
formed on the tapesupport this characteristic action mole Fig. 3(b), it is seen that temperature on
the pipe wall and in the areas close to the wall decreases in the samsectims®l regions. The
temperature decrease observed in the region close to the pipe avétieaimcrease in the fluid core
temperature were observed more intensely with the shortening of the tape pitch length and the dimple
structure effect. Heat transfer to the fluid is strengthened with the fluid directed to the wall from the core
region of he pipe, so the cooling capacity of flow increases. In literature, this case is clarified as twisted
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tape increases heat transfer by causing swirl flow between core and wall regions. As a result, the thermal
boundary layer becomes uneven, resulting ineased heat transfer in the process (Hakim et al., 2020).

In Fig. 4, the variation of the Local Nu number along the heat pipe includes the representation of the
data obtained by dividing the pipe surface at specific interVaks.graph curves visualizeglthange

in the local Nu number and the change in heat transfer. Cases of the twisted tape are not applied, the
twisted tapes with different pitch lengths with flat surfaces are positioned, and the differefemifith

tapes with teardrop form are applie

— A— Pipe
—e—Pt=L/2
——Pt=L1/4
o—Pt=L/6
Pt=L/2 &td
Pt=L/4 &td
Pt=L/6 &td

Local Nu number

Fig. 4. Variation of local Nu number through the heat pipe's dimensionless length (x').

The increase in the local Nu number visualized by the graphic curves in Fig. 4 can be evaluated
proportionally for two different perspectiveBhe proportional chage in Nu number caused by the
application of twisted tape with a flat and dimpled surface compared to the ordinary heat pipe without
twisted tape can be evaluaté@the effect of the teardrop dimpled structure applied on the tape compared
to the flat surfae tape application can also be evaluatedrig. 5(a, b), the surface temperatures
observed along the heat pipe, the average value, and proportional variation of the surface temperature
are presented by evaluating the simulation results for each model.
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Fig. 5. (a)Heat pipe wall temperaturéh) average value and variation rate for each model.

According to surface temperature curves given in Fig. 5(a), the swirl flow effect is created adjacent
to the pipe wall due to central flow beingriséerred to the pipe wall by applying the twisted tape. This
case contributes to the increase of the heat transfer from the pipe wall and the cooling effect on the pipe
wall. A similar assessment is sharedfiriyarurgrod et al., 20153s a twisted tape insert is one of the
promising swirl generators for enhancing heat transfer for laminar flows. While each column bar in Fig.
5(b) represents the average surface temperature for a different model, the proportional values on the bars
represent the variation of the average temperature. While the average surface temperature reached
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324.93 K in the heat pipe flow without any tape applied, it is reached 319.6 K, 318.05 K, and 315.78 K
with the application of flat surface twisted tapes that Ha®e L/4, and L/6 pitch lengthiwWhen the
proportional effect of the fladurfaced twisted tape application on the surface temperature is evaluated
numerically, the tapes with L/2, L/4, and L/6 pitch lengths caused a decreasing trend in the surface
temperaure approximately 1.67%, 2.16%, and 2.89%, compared to the case where no tape application.
With the teardrop form dimple application on twisted tapes, the surface temperatures of the model
applied to L/2, L/4, and L/6 pitch length tapes reached 318.081K,13 K, and 315.33 K values.
Compared to the situation without tape, the proportional decrease in temperatures was determined as
2.16%, 2.46%, and 3.04%, respectively. Compared to the flat surface tape, the decrease in temperature
is 0.48%, 0.29%, and D4%. Fig. 6 illustrates the average friction factor, Nu number, and PEC values
for the cases without twisted tape, with a flat surface twisted tape in L/2, L/4, and L/6 pitch lengths
placement and teardrop form dimple created tapes.

Fig. 6. Average fricton factor, Nu number, and PEC for each model.

As seen in Fig. 6, the friction factor for heat pipe flow without twisted tape application is at the
minimum level with a value of 0.073. With the application of flat surface L/2, L/4, and L/6 pitch length
twisted tapes, 0.112, 0.118, and 0.129 values were determined with an increase of 52%, 60.6%, and
75.5% in the friction factoiTeardropshaped dimples formed on tapes supported the increase in friction
factor. The friction factor reached 0.125, 0.13, Aridi1 values for the L/2, L/4, and L/6 pitch length
models with teardrop dimple structure. Compared to theajos condition, the increase reached 69.6%,
76.6%, and 92%Comparing the flasurfaced tape and the teardrop dirsgtieictured equivalent pitch
length models, an increase of approximately 17.6%, 16%, and 16.5% in friction factor was detected.
Fig. 6, the mean values of the Nu number are presented for each hegsl.observed that in the
condition without tape, the value is 9.01. It was iasesl to 11.2, 12.2, and 13.6 with applied L/2, L/4,
and L/6 pitch length tapes. The value increased to 12.1, 12.7, and 14.2 for teardrosdapptktapes.

Flat surface L/2, L/4, and L/6 pitch length tapes placed in the ordinary heat pipe improvechtireliéu

by 24.82%, 34.97%, and 50.56%, respectively. Similar results discus¢@dagtieh et al., 20213s

inserting twisted tape with the pitch of L/2, L/4, L/6 increases the average Nu number by 15%, 24%,
37% for Reynolds numbeof 250.Nu number was increased by 34.01%, 40.75%, and 57.09%, with
teardropshaped dimpled structures formed on the same tapeseffectiveness of the teardrspaped

dimples on the surfaces of the twisted tapes was evaluated by comparing thene @détatbf the flat

surface tapeshe increase in Nu number obtained with the flat surface tape application was enhanced
with the teardrop surface tapes approximately 9.19% for L/2 pitch length, 5.77% for L/4, and 6.54% for
L/6. The curve that gives the BEvalues is given in Fig. 6, it is seen that the value is the unity for the
plain heat pipe. The increased PEC value with the flat surface tape application has been enhanced with
teardrop form dimples created on the tafdse PEC values are 1.09, 1.15dan?25 for flat surface

twisted tapes with L/2, L/4, and L/6 pitch lengths. Additionally, 1.12, 1.16, and 1.26 for teardrop surface
tapes with L/2, L/4, and L/6 pitch lengths. An increase in PEC value can be interpreted that both the flat
surface tape apightion and the teardreghaped dimple surface tape formation bring positive results to

the heat transfer effectiveness. Dagdevir et al. discussed using twisted tape and dimples on supplies



