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Fonksiyonel Géedalarda Bilimsel Son

Araktérmaceé 'SeProk. Br s| HpRa.DriCanaBGaf k u r t
Toren Géda SanayseMerkezi Ti caret A. k Ar
‘Gaziantep !niversitesi

*Corresponding author: Sel-uk Arsl a
¥zetoonksiyonel géda ¢reéegnleri, tegketicilerin sajleéeja y
ve bu ejilim atéexkxtérmal ék sekt°r¢gnde f onkmektgdio.n el golf
Fonksiyonel gedal ar, zenginlexktirilmik i-erikleriyle
besl enme tal ebi me iya&neé&tenwgdmilrekt®maeadani k Macadami a int
gel i ktMriilmeesgrifolia fendéek i-ecefji end¢gstri-3inden
ya] asitleri (LC¥3PUFAs) ile zenginlexktirilmik sajl &
Omega3 a-é€séndan zemgilmsi pahekajya] fareanunda ve aljinat
%90' én ¢zerinde y¢ksek bir kapse¢ell eme verimlilifdi el
arasénda protein, %14 civaréndaydnlat, | Theéeri Fmi fni nis
al eméneéen %35"'ini karkeéel amexkteéer . Ayr éca, bu kapl amal
stabiliteyi iyilektirmiktir. Fonksiyonel gédakareéen se
odaklanan bu -al ékma, ayné zamanda bu alandaki yenili
Anahtar KelimelerrFonk si yonel Gédal ar, Ateéexteéermal ék, Gofret, ¢

Latest Scientific Trends in Functional Foods

Abstract: Functionalfood products are being developed to meet growing consumer demand for healthier foods,

and this trend is reflected in products such as functional wafers and chocolate bars in the snacks sector. Functional
foods are differentiated from traditional foodstheir fortified ingredients and respond to the growing consumer

demand for a healthy diet. The development of Macadamia integrifoliaasetd snacks enriched with omeja

fatty acids and the production of healthy snacks enriched withhdbagn omegé8fat t y aci ds (LCy¥ 3P
using waste from the M. integrifolia nut beverage industry are important issues. @miepdish oils were used

in the form of emulsion oils and alginabased coatings, achieving high encapsulation efficiencies of over 90%.

The deeloped snacks offered protein contents between 7.73% and 9.02%, fibre contents around 14% and 20g
portions provided 35% of the minimum recommended o+Beigéake. In addition, these coatings improved
oxidative stability by PUFAx Foeusirg iomthie retatioeship bettveemfunctional of L
foods and health, sustainability and sensory attributes, this study also analyses innovative processing techniques

and market trends in the field.

Keywords:Functional Foods, Snack, Wafer, Chocolate

1. Girick

Fonksiyonel gédal ar , t e mel besl enmenin °tesind
iyilektirebilen veya hastal ek riskini azaltahb
tanémlanmakt adeéer . Fonksiyonéel inGadamMaenkégi, ef &hk
mi ktarl arda, en uygun sajleéjé tekvik etmek ve Kkr
y°netmek i-in belirld:i bi yobelirte-1eri kull anar
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yararleayaaj] biyolojik ol ar ak aktif bil exkikler i
tanémlamaktadér (Chen & Martirosyan, 2021). Bu t
bilimsel olarak dojrulanmasé@&nvegagsamuti sdijtlénlka fad
vurgul amaktadér Fonksiyonel gédal arén °nemi -0
°nl enmesi ve genel refahén arteéréel maséné kapsar.

ekt érmal ek sekt°sgndeéeki fbgdkiisaye}nevlt
éda se-eneklerine y°nelik artan t ¢
n bu segmenti, sadece a-leéejé giderm
chmeder ndakyankhermikn ayr él maz bir par -
gédal arén sajl ék odakl é& diyetlerde
ék yararlaré sunan ¢ Mgtudsyam 2020).er ci h e

el likle probiyotiklerle zenginlexktiril mik at
iyilektirmek, bajékekl ek sistemini g¢-1lendir mek
sunarak giderek daha fazlatérci e di | mekt edir (Al khatib ve ark., 2
uyum sajlayarak hem | ezzet hem de iklevsellik a-

Fonksiyonel gedalar i-in gelixktiril egibibyamkiif t eknc
bilekenlerle zenginlexktirilmik atékteéer malyxjl ar ér
asitleriyle zenginlexktiril mik atéexktérmal ékl ar ,
azaltmak gibi faydalar sunarak hem legegli c i hem de s¢rder ¢l ebil i r bir
2022) . Ayr éca, bitki bazl & proteinler ve é r

crénlerin daha genik bir te¢gketici kitlesine t a

pe

hi
d agdan¢ gedl i ktirmenin t¢gm alanlaréndaki :
rak dejiken ihtiya-laré ve mevcut t¢iketd
, S. T. Yapmeéck ol-ﬁuk/daﬁ'rélerailéklm@xiaPLaFn
irilmik yenilik-i, sajlékle atékteéer mal
Ma k a dMacadamia iftegnfalicd p € @k har(é kull aneéel ar a
ar bi ank ébneélnédka ny azjelnagr é , em¢gl siyon yajé
aljinat bazlée kaplamalara dahil edi |1
l eme verimliliji -8l de]jeami i geetemmiet
n atékteéermal éklar %7, 73 ile %9, 02 ar a:¢
m form¢glasyonl arda %14 civarenda ol muck
sidi dahémanémsBI@' s@m] | amékt é Bu ar ai
I e kull anal

D
D =

t mak i -1in i -ecek ateéekl ar
s¢rdegreglebilirlijini artérmak i-in bir alternat:.
Bu -ala&kaenatd&@r mal ek sekt°r¢gndeki fonksiyonel at éx
er i incelenmi ktir. Fonksiyonel at ékteéer mal ek

arken, yenilik-i i - erkieknldarl ewd niek [°enmeeml ti e ko irk |
onksiyonel Gédalarda Trendler ve Bilekenler
Fonksiyonel Gofret Hamurl ar é

iyonel gofretlerin ¢retiminde, tam tahéllar
némé ginkaekrteakd éy ay gNeonhluatk unu ve yul af kepej
l erin protein ve |if i -erijini °neml i ° |
Ktur (Nadeem et al ., 2 (géléhekseRafretqui an
yasla daha dengel] ve sajl ékleée al-
jé tekvik eden bilekenlerin ekl en
¥racdhkinar eGut k ®r aleua] dvaey ayrakn e
a eklenmesinin |if i -eriJini vV e
mal ék se-eneklerine katkéda bulu

)ﬁ:g(\_r—f—h—j R T S5

< T O0Q@ XTI NN OO
—gJuwcsSe~ X

O ®» = ~=0Co

(7))
o))

ofret sreéenl erinin geliktiril mesi, be
I S nlaré da i-ermektedir. Gl ¢tensiz unl art
nemeé, kapsayéceé ve sajrltakl @ adtebit kramxléad la man
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gel mi ktir. Guti ®rrez ve arkadakl areée taraféndan
gofretlerde | if i-erijini artérarak sajléje te
vur gul (aGnetkit@rrr ez vd. , 2023) .
Fonksiyonel gofret hamuru ¢retiminde fermantasy
nitelikIlerini iyilektirme kabiliyet:i nedeni yl e
hamurun laktik asit fermantasyonungre | i k mi Kk doku ve besin de]eri8il<
teketiciler i -in uygun hale getirdijini biIJ}Ilrm
ikl evsel ©°zelliklerini gelixktirmekl e d&aeaKuraar, énay
geliktiril mesine de katkéda bulunur.
Gofret hamur una dahi l edi |l en fonksiyonel prebi
atéektérmal ékl arén geliktirilmesinde ©°neml:i bir
sajl ejiemmelgelmatabol i k fonksiyonlaré iyilextir me
tasarl anméext éer . Prebiyotik Ve probiyotiklerin
t¢eketicilerin daha sajl ékl é& nse -seémreak | bearjeé roslaakn i ak
genel sajl ekt aki rol ¢ne i likkin bilimsel anl ayeéecxk
Sindirilemeyen géda bilekenleri olan prebiyotikl
bakterilerinin be¢yesmedi mil aw e ka kutyiavwiétres iBrui se- i ci
sajl ej e, gel i kmi k miner al emi | i mi ve obezite ve
czere -0k sayéda sajl ék yararé sajAldde)e ¢gegti e ir
a-ar (Gamgdérai ave dijerleri (2016) Ashaolu ve di]j
¥rnejin, iy bilinen Dbir prebiyotik olan ing¢glin
b¢yeéemesini t exkvarkd e drearhkiemuraydh@&k wsaaumu ve raf ©°mr g
ve ark., 2018) Bu i kil:@ i kKl evsel |l ik, prebiyotik
t¢eketiciler i -in cazip bir se-enek haline getirn
2.1.1 Fonksiyonel GofretHammur u Knovasyonl ar é
Acve Tohumlareée ile Zenginlektirme: Abushal ve ar
kurabiye ve -ikolata sosunun fiziksel ve besinse
Acve tohumlarénén gapnl ereidn | mesi n profilini °ne
antioksidan i-erijini arteérdéejéné ortaya koymukt
°czelli kleri, bujday kepej.i i | e z eonhguimmllaerkétni rbial knai rk
zenginlektirme takviyesi olarak kullanél ma potan
¢al ék ma, ni hai crenl erde | if i -erijinde °nemli
iyilekme ol dujunu bildirmiktir.
Kadbak Tozu ve Feslejen Tohumu Sakézeée: Pour mohamr
tohumu sakéze ile desteklenmik ekmejin fizikokir
Sonu-1ar, bu bilekenlerin e«tla@®&mimeisti ed innihagnalr iumt |
c¢ré¢nde duyusal °czelliklerin artmaséna yol a-tej
bilekenlerin eklenmesinin gofret hamurunun kal.
(Pourmohammadivd. 2020) . Feslejen tohumu sakéezénén ekl e
sonu-lanmék ve viskozite 300 saniye boyunca 32,6
iyilektijJini g°stermicktir.
Kinoa Unu: Ma ve ar kadawlaarug, klailndee siunwreunpilkuird
et kil erini arakt ér méxkt er . ¢al é Kk ma, ki noa unu il a
-éter bisk¢vilerin sertlijini azaltteéejéene gost
fonk si yonel Czelliklerini geliktirirken, protein
sajlayabilece]ini g°stermektedir (Ma ve ark., z
bisk¢gvilerde nem i -eri] i nadzeal®mae nollid uljiurnua rvteé kb uv eb
kal itesi czerindeki ol umlu et kisini gesterdijini
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2. 2. Fonksiyonel ¢i kol at al ar
Son yeéellarda fonksiyonel -i kol atadaki trendl er,
yararl ar énweae dddkeakldonyma ucu hem de besl eyici dej er
talebi i1le °ne -éekmékteéer.
Sajl éjé tekvik eden bilekenlerin ekl enmesi, foni
gel mi ktir. Probiyotvé&l egpembi gkdabarzzl gi pr obelo%ke
geliktirmek i-in -ikolata form¢glasyonlaréna gi de
arkadaxkl! ar é, kakao kabujunun fonksiyonelénbir bi
sajl eja faydalar éna katkéeéda bulunabil ecek zengi
vurgul améexkt éer (Barigil ve arkadaklare 2020). Bu
sajlayan fonksiyonel gecdkledrn ayphrseltimakdala@&rgeni K
Fonksiyonel -ikolatalar genellikle gelikmik kard
yararl aré bakéméndan pazarlanmaktadeéer. Carvalho
ekstraktl ar earetni cekd iehame skaapansi tesini ve besin pr
daha sajl ék odakl é& bir ¢re¢n haline getirdijini g
i stekl eri tatmin et mekl e kal mayéep kayke&da amanhda
atéektérmal éklara y°neli k t¢ketici tercihleriyle
Kkl eme tekniklerindeki il erl emeler, fonksiyonel
-i kol atalarén geliktirilmesini dgajlléamaratiam.l e¥rdree
i - oz¢tlerinin kullanél masénén sadece | ezzeti
i -eri kl eri nedeniyle ek sajléek faydalaré sajlanm
yeni ik, ¢ rteetni chideemr i mnerlmeden sajl ék bilincine s
yaratmaséna olanak tanéyor.
2.2.1 Fonksiyonel ¢i kol ata Knovasyonl ar e
1.0mega8 Ya] Asitleri ile G¢-1 emBakilnirl8mi w eBiatiBtkeard akil k
-0kl u mé&ay nyaa j asitleri ve probiyotikler i -eren
form¢gl asyon sadece -ikolatanén besin profilini g
da destekl eyer ek sajl ek konusthda kbWl n- Ibii rt ¢k
getirmektedir (Faccinett8B el t r 8n ve ar k., 2021) . Bu -i kol at a
dejerlendirilmk ve |l ezzetten °d¢n vermeden sajl
2 Lonlarevil ivenadkadaxkligriami pel antioksidan ka
-ikolataya kaps¢ll enmik yekil -ay °z¢ (GTE) ekl e
bitter -i kolatada bulunan faydal e beill e°kzeenllleirkdleenr
geliktirmenin yané séra t¢gketiciye hitap eden b
2019) . Arakt éer ma, fonksiyonel bil ekenlerin -ikol
geliktirilebielirecejini g°ster mek
Sonu-lara g°re, toplam pol i f en dlkenjmaksimun GTElbeey az -
zenginlexktirilmik --1kekatgdai 2e 798¢ knge IGAIEK tkigr . B ¢
kapasitesi beyaz -ié&«uondajtatiladdn 2Rg enm@il nITe otl ioxi | mi
mmol Tr ol ox -1€ ked ejaedralre rair tkegk g°stermi ktir. 12 ayl €
maksi mum %37, 27 oranénda bozul duj u, antioksi dan
edi | mi ktir.
3. Bal TozIlu Bitter ¢i kol at a: Rusl i, bitter -0 ko
et kil erini arakt er mekt éer . ¢al é Kk ma, b al-amitan z u -
i nhibisyonunun °wnemlu -LCilkgldet alranejeajel ek faydal
bir se-enek haline getirdijini ortaya koymuxktur
sajl ekl é& alternatifler i-in artamntalogmmil kartd éalna
kullanma ejilimini vurgulamaktader.
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3. Sajl ék Faydal ar &
Fonksiyonel gofret hamuru ve -ikolata, °zellikle
nedeniyle sajl é&ja faydal ar & eak-teesdéinrd.a nGé&gd ad etr eekkn odl:
yenilikler, duyusal -ekicilifjgi korurken gel ene
ama-1|l amaktadeér
Fonksiyonel gofret hamuru genell i kle Dbajér slaok
Prebiyotik er i n ekl enmesi bajéer sak mi krobiyota denge
geli kmesini sajlayabilir ve potansiyel ol arak ga
2016) . Ayr éeca, bu fonksiyonpelsagb&ijetltemxivin kdweyes
edi |l mesinin tadé bozmadéj éné g°steren -aleéekmal a
(Ferreira ve ark., 2017). Fonksiyonel gédal ar én
durumt ¢ keti ci kabul ¢ i -in -0k °nemlidir.
¢i kolata, ©°zellikle de bitter -ikolata, antioksi
Bu bil exki kIl er, gel i kmi K kardi yovaske¢l er ajl ek
yararli aineakxlidaendiril miktir. ¥rnejin, kakao pol i f
fonksiyonunu iyilexktirebilir, byl ece kardiyovas
Mar sh ve ark., 2017; Ackard¢vzendrn k .f,] aZ®@hd)i .d Adyrrk&
-i kolata te¢ketiminin °zellikle yakleée yetikkinle
gestermixktir (Lamport ve ar k., 2020; Shateri vV e
tatmin etmeklk al mayép ayné zamanda sajlék sonu-1I|lareéna
geda ol arak hizmet edebilecejini g°stermektedir.
Ayr éca, - i k@| aytagfn éas iotnheegrai , probiyotikler ve Yy¢
zenglnIeKtiyrairlamésair,éns‘aajalrélérma konusunda umut vaa
obezite ve hipertansiyon gibi sajlék sorunlareéne
ara- g°revi g°r mesi ni sBel ar §02A@2d)j)anrikBy2028; bFh
ekl enmesi yalnézca besin profilini g¢-lendir mek
se-eneklerine y°nelik t¢gketici ejilimleriyle de
Hem fonksiyonel gofret hamur u hlelmerdien -viek od iajt ar,
bilekiklerin stratejik olarak dohil edil mesiyl e
sadece bu ¢réenlerle i likkildi sajl ek faydal areéne
kal mal arveen & °sydjelcaer dengel i bir besl enmeyi dest ekl
4. T¢egketici Efjilimleri ve Pazar Trendl eri
Fonksiyonel -ikolata ve gofret pazar énda, dej ik
teknolojisindeki yveniliklerin Bat kiekitYlralehé mslaad eb
memnuni yet sajl amayan, ayné zamanda sajlek fayd
ger ¢l ¢yor . Bu durum, genel ol arak fonksiyonel geé
Teketici ejilimlagnriérkdere ereldmemlsi dia,r k€endal é] énér
sindirim sajléjéené iyilexktiren, ruh halini yé ks
faydalar sunan ¢r¢égnleri tercih eder gk nd,ahpar abbiilyi ont
ve prebiyotiklerin -ikolata ve gofretlere ekl e
fonksiyonlarénée iyilektirmesi gi bi -ekKitli sajl
kazanmakt ad®rl { F&8 kc iy ®e2tat2ol ) . FIl avonoid i-erifji y
pop¢l aritesi de, kardiyovask¢l er faydalaré nede
bitter -ikolatanén arter sertliji ve fltiepimd kmer al
bu da sajléek bilincine sahip t¢gketiciler araseénc
ark., 2020).
Bir dijer ejilim ise el yapémé ve zanaat ¢reé¢gnloer
edi |l dijJlidiviei ydreetiil gi | i hi k©yel erl e daha fazla i
pazarénda belirgin olup, zanaat -ikolata markal a
yapmaktadér (Brown ve a

rk. ,er2d 2dda k IYemmd, v%z el¢élri
yak gruplaré arasénda, dejerleriyle uyumlu mar Kk
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maktader (Bachtiar ve ark., 2021) . El yapemeé
ol at aleaprtae odeang°®tragdJ!l mekt edir, bu t¢r -i kol at s
él anmak t-Avalog,R028).C- r dov a

sér a, pazar, belirli diyet i htiya-1ar
t aare§ k nol rkd K toa dye°rn.e t ¥ rmi y apmak veya
e hitap eden «kKekersi z, de¢ K¢k kallg

(Li FelaBerd,ez2 ¥20;ar&-. me z2 0 23 y4. 1k oI
fitosteroller gibi fonksiyonel bil et
créenlerinin sajl ék profilini iyil ekt
Bu yreinn |l d&har sajhleank lt& keeiemelel er t
rekabet -i bir avantaj sajlamaktadeéer.
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Sonu-

Fonksiyonel anemi &@r maslkéek liacri,| egi ni n sajl ekl e b

kapasitesiyl e géda end¢gstrisinde °neml . bir

atékteéermal ékl arén fonksiyonel bil ekenl emaklae z en
I

<
.

Q< 0

~

|
kal mayép ayne Zzamanda sajl ek odakl é t ¢ketici 1
prebiyotikler, omeg8 y a ] asitleri ve bitki bazl é bil exkenl
gédal ar én a ek ¢zeriinrdmekkt eodliuml uBuet dkealliew menlierg

s
bilincini artérmakta ve géda endg¢strisinde inova

a
]
t

Sonu- ol ar ak, fonksi yonel -ikolata ve gofret pa
ver di jiin farrenmmas €, el yapéme ¢réenlere olan il gi,

odakl anma gi bi unsurlarla kekillenmektedir. Bu

at ékteéermal ék arayan t ¢ketigeeilliekriemihniit atpe teidkel ne yf eonn k
davranékeée dejikiklijJini yanseétmaktadeér.
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Phonological Interference: A Case Study of Albanian University Students in An ESP
Context

Researcher Ksenja Ferrd
'Faculty of Foreign Languages, University of Tirana

Abstract: The study investigates the manifestation of phonological interference as a persistent phenomenon in

Al bani an students studying Business English as a cou
realistic point of view the study employs direbservations and audio recordings of seminar sessions to detect

faulty pronunciations which were then grouped according to the following categorizations: sound addition, sound
omission, sound replacement, and suprasegmental interference. Pronunaiedisnagere not noted merely for

listing purposes but to detect the underlying causes behind the occurrence of this phenomenon that stem from first
language (L1) interference. The obtained results reveal systematic patterns in the pronunciation of numerous
English words such as: voicing silent letters, inserting vowel sounds in final consonant clusters, replacing long
vowel sounds with diphthongs, and shifting word stress to fit familiar patterns of the mother tongue (MT). The
results also indicate that thmajority of faulty pronunciations is made up of suprasegmental interference errors

in the form of stress placement shift accounting for
the root of the problem can be detected in phonetic andglbgical differences between English and Albanian

and that more focus in teaching methodologies should be spared for listening and speaking activities in order to
mitigate the effects of phonological interference as much as possible.

Keywords:Phonetics Phonol ogy, Knterference, Al banian, Engl i sh

1. Introduction

In light of Second Language Acquisition (SLA), the natural approach, as studied by Krashen (1983)
emphasizes that comprehension precedes produatidnthat there can be nosdission about
grammatical accuracy before the learner undergoes the speech production stages ranging from non
verbal communication to speech fluency. Writing is the final stage.

In the history of second language teaching, however, the domination of grdoased approaches has
reversed this natural order; the emphasis falls on morphological and syntactic rules rather than oral
production. Bahlsen (1905) provides an insight of his French learning experience:

ffa barren waste of n Carnmijtingdwordseto memoly,e tr ans| e
translating sent enc e sithatdvad and remaiged our mangu |l ar v e
occupation. o

However, be it a priority of speaking or grammar, there is no doubt that in the case of SLA the native
language exerts a cadsrable amount of influence on the second language. This process is known as
linguistic interferenceLynch (2017) views interference as a natural phenomenon in bilinguals stating

t hat ifthose instances of devi at iowur infthe sppechtoh e nor
bilinguals as a result of their familiarity with
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will be referred to as interference phenomena. Weinrich (1953) categorizes interference into three types:
grammatical, lexdal, and phonological.

2. Interference as a result of differences between Albanian and English

Unlike lexical and grammatical interference, which have received more extensive coverage in studies
due to them being easily applicable and usually tested throtiggmgywphonological interference, which
studies how sounds, word stress and pronunciation of the first language interfere with the secpmnd
language, is usually overlooked due to its abstract nature. For the purpose of this study we will be
focusing on thephonological interference occurring between Albanian and English.

Regarding phonological interference, Crystal (2003) makes a distinction between three categories:
sound addition, sound omission, and sound replacement. A typical example of the first case of
phonological interference is the addition of the phoneme /ghénword psychology.Instead of
pronouncing it'sA & IpodA - the letterp is silenti Albanian speakers pronounce it/psA &old 4.

Firstly, it is important to consider that the Albanian language operates on the basis of the phonetic
principle as @mblished inAlbanian Language Orthograph(it973). According to this principle, there

is a direct correlation between the written and the spoken form of the formal language. Albanian has 36
letters which represent respectively 36 phonemes. Therefore|ithri@dn equivalerpsikologjiwould

be pronounced based on its orthographical representation with the following phonemes /p/, /s/, /i, I/,
lol, /I, Iol, Igjl, lil.On the other hand, there is a discrepancy between the number of graphemes and
phonemes ifEnglish; 26 letters and 44 phonemes. The sound addition phenomenon, much like several
instances of phonological interference, might be attributed to the fact that there is a lack of awareness
of the rules governing phonetic and phonological systems, wdiiehspecific for every language
(Wardani & Suwartono, 2019).

Regarding sound omission interference Albanian students tend to simplify certain pronunciations which
they find complicated. For example, the wechedule s usually pronthanthaned as
["skedA u.B$ observed, the Albanian students omit the voiced phordnwehich in English is very

common in medial positiod different instance of simplification occurs in words sucketephonein

which case the diphthong fis omitted and replaced with a short vowel sound resulting in the
pronunciabfon/ of atdoa¥e| t han / "t el

Finally, the last category that Crystal (2003) mentions is sound replacement, in which a phoneme is
replaced by another one. In Albanian speakers of English this phenomenon takes the form of opting for
a short vowel or a diphthong instead of a long vowehsl.

Regarding the English vowel systebavenport & Hannahs (201@stablish a threeerm classification

based on height, backness and rounding. As a final criterion they mention vowel length, which is the
most striking distinction for an English asec8nd Language speaker, especially one who is not familiar
with the concept. On the other hand, Dodi (200Bhonetics and Phonology of the Albanian Language
mentions 7 vowel$ [ a , e, i 7, whiah ,he distinguighes atcprding to three criteisgue
localization, degree of opening and lip rounding. There is no mention of any distinction between long
and short vowel sounds in Albanian. Therefore, the following English vowel s@éndsi/ /,FOE ICE/ |/

/ U'E/'l may pos e theageragedAtbanian sdeakierfas oppoded tg thefr short counterparts
[/el,Ibl, I/, Idy 161, IA, Iul]. The absence of this feature in the nature of the Albanian vowel system may
explain why our Albanian students have difficulty differentiating between the pronunciabeatahd

bit, which is simplified tabdy for both cases.

In light of the present study, we add one more category: suprasegmental interference. Sales (2022) states
that suprasegmental interference manifests itself in a change of stress pattern, juncture or intonation in
the L2 utterance. In Albanian students this is the nfit@siuentlyoccurring type of phonological
interference and usually manifests itself in a stress shift. Considering thdeveldpmerdin academic

may find oneself in a constant situation of having to remind Albanian students that the correct
pronunciaton would be /dvilppm@)nt/ as opposed to &b chm(p)nt/. Maintenanceposes another
problematic case for Albanian students, who opt for pronouncingnéh/®nbns/ instead of
[“meitonbns/, forming a pattern of incorrectbtressed words.
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Notably, Albanian students tend to follow a trend of stressing the penultimate syllable, which is the
general rule of thumb, though not an absolute one, for predicting the placement of the Albanian word
stresgDodi,2004).0n the other hand, Roach (2009) mentions irEniglish Phonetics and Phonology

that predictions of stress pl ac dmreatdtress placetheng!| i s h

as a property of the individual word, to be learned when the woed& | f is |l earnedo.
problem of suprasegmental interference, as manifested in the examples aforementioned, may be traced
to the unconscious transfer of the penultimate syllable rule from Albanian to English. |17

Moreover, it is important to coiger that word stress in English is not simply a matter of syllables, but

also a matter of word class. There are numerous pairs of English words which have identical spelling
with the only feature differentiating and categorizing them according to wassd bking word stress.

In such instances the stress falls on the first syllable of the noun or adjective but on the second syllable
of the verb. Differences betwe€iin.pCH tand {in~ ‘GH t@are only slightly noticed by Albanian students,

who decide in favoof the pronunciation that most resembles the Albanian borrowedimmant with

the stress falling on the second syllable. Albanian, on the other hand, does not meet the necessary criteria
for the existence of wordlass pairs because it is a languagectvioperates on the basis of inflections.
Therefore,import is the noun andmportoj is the corresponding verb with the stress falling on the
ultimate syllable in both cases.

Referring to studies conducted on pronunciation difficulties and pronunciatibfem® encountered

by Albanian students of EnglisfAlimemaj, 2014; Alimemaj, 2021), the present study aimed at
rendering a comprehensive analysis of the phonological interference occurring between Albanian and
English.

3. Methodology

This research utilizes a descriptive methodology to analyze phonological interference and its underlying
factors as experienced by Albanian students. To target phonological errors that result as a consequence
of L1 transfer to L2, the study adopts a subtlp pr oach t hat makes use of
observations and analysis as opposed to a structured pronunciation test. The aim is to create an
environment where the students are not overly cautious about their pronunciation, which usually
promotesa fear of making mistakes and discourages them from speaking altogether.

3.1 Sample
The study was conducted at a higher education institution, namely the Faculty of Economics, University

1

f

of Tirana, Al bani a, dur i n ¢ime atamlemiceThessanmple torsistédsof o c c u

a total number of 42 students from 2 different
Each group underwent 60 hours of seminars throughout the entire academic year, a total of 120 hours
altogether. The Bglish that was taught in these groups is a branch of English for Specific Purposes
(ESP), English terminology tailored for Economics students.

3.2 Instrument

The data in this study was collected through audio recordings of the seminars. Due to dsraishe,
phonology cannot be analyzed through traditional means; e.g written tests, and because mere
observation would result in the researcher overlooking certain errors, it was concluded that the audio

recordings, which allowed the researchertoreasse t he st udentsd or al utter

appropriate choice.
3.3 Procedure

Before initiating the study the students were informed beforehand that their seminars would be recorded
for study purposes only and they consented to it. The seminadirgg®ispanned over a period of 4
months; meaning a total of 60 hours of seminars including both groups were recorded.

3.4 Data Analysis

Each seminar recording was listened to carefully; phonological interference errors were identified on
the premise thahe same faulty pronunciation was produced by more than 8 students/group as a result
of an obvious interference of the Albanian language to English. The errors were taken note of and
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classified according to the following categories: sound addition, somission, sound replacement,
suprasegmental interference.

4. Results

This section of the study identifies the nature of phonological interference errors according to the 4
categories and their subgroups, on the premise that the same phonological erdwdedobyy more
than 8 students in each group. |18

4.1 Results on Sound Addition Interference

Concerning errors of sound addition interference, there is an obvious tendency of Albanian students to
voice silent letters, be that in initial, medial, or final coment clusters (Table 4.1.1). The concept of
silent letters is inexistent in Albanian, a language system which operates on the phonetic principle and
which can always support the pronunciation of the following consonant clusters:

- Thegin foreignis silent but it is clearly voiced in the Albanian borrowed waghostik.

- Thep in pseudonynis silent, but clearly voiced in its Albanian equival@seudonimand other
words such apsalm pse psikolog etc.

- The final consonant cluster iaceipthas a silenp, whereas the Albanian phonetic principle always
allows the pronunciation of the same lettePiolemeua name of Greek originsy in verbs such
askuptoj, kaptojetc.

- The final consonant cluster ihumbhas a silenb. On the contrary, the Albanian phonetic principle
always allows for the consonant cluster to be voiced in words suhajsnbart, mbaroj mbetem
mbijell, mbrapshtmbret mbruj, k £ mb ata * ,

- The medial consonant clusterasthmahas a silent. However, this is not the case for its Albanian
equivalenta s t where all the consonants are clearly pronounced.

- In certain English words with initial consonant cludtesuch akneeg knife, knock knowledgethe
k is silent. However, examples in Allian where this particular consonant cluster is voiced as a
whole exist; e.gnos u duknfthe negative form of the Albanian vatbkemin its imperative mood).

Table 4.1.1

Addition of silent letters in pronunciation

Spelling Correct Faulty Silent Phoneme
Pronunciation Pronunciation Pronounced
Knowledge /" nolidz/ /" knolidz/ 1K/
Foreign /" form/ /" foreign/ lg/
Pseudonym /"s(j)u:denim/ /" ps(ju:danim/ Ip/
Debt /det/ /debt/ b/
Receipt Jri'sict/ /r1'si:pt/ Ip/
Thumb /0Am/ /6amb/ /b/
Asthma /'asma/ /"astma/ n

It is important to denote that there are cases which support the pronunciation of the abovementioned
English consonant clusters; words suchaaknowledge, apse, agnostic, ambiguaets, English is
characterized by unpredictability, whereas Albanian lgave room for doubt since the phonetic
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principle is an absolute rule: if the abovementioned consonant clusters are represented by graphemes,
they must be pronounced in all cases, whichever position they occupy within the word.

Another instance of soundldition interference was observed in the case of pronouncing words with
bound morphemes, specifically:

- the inflectional morphemieed (used to form the past tense)

- the derivational morphenies (used to form the plural form of the noun) |19

Table 4.1.2
Vowel insertion in final consonant clusters

Spelling gorrect o gaulty o Vowel Phoneme
ronunciation ronunciation Inserted

Covered /"kav.a-d/ /" kav.arid/ i/

Robbed /robd/ /'robid/ i/

Stopped /stopt/ /“stopid/ A/

Clothes /klavdz/ /’klo®iz/ i/

Managed /"meen.1dzd/ /mae’nadzid/ i/

There are no voed final consonant clusters such as /bd/, &/ in Albanian This prompts students
to opt for vowel insertion, which makes pronunciation feel easier and more natural to the speaker,
adapting the words to fit pronunciation patterns similar to Albar(Table 4.1.2)

4.2 Results on Sound Omission Interference

Table 4.2.1
Phonetic proximity between languages

English Correct Faulty Albanian
Spelling Pronunciation Pronunciation Pronunciation
Apostrophe /o' postrafi/ /*epastrof/ Apostrof
Curious /"kjoorias/ /"kores/ Kurioz

Situation /,sitjo’etfn/ /,s1to’erfn/ Situaté

Mature /ma’tfos/ /ma'toar/ i maturuar
Buffet /ba'fer/ /ba’fe/ Bufe

Bouquet /bu’ker/ /buket/ Bugeté
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Sound omission interference was the category with the least amount ofi eacmsunting for 12% of

total mistakes madelimited to words that share phonetic proximity between thelawguages. These

words which are, in fact, English borrowings into Albanian are modified phonetically to fit Albanian
pronunciation patterns because of this evident resemblance. This results in words with certain sounds
being omitted, as illustrated in Tlakt.2.1.

4.3 Results on Sound Replacement Interference 20

Concerning errors related to sound replacement interference the most fregaeuatlyng phenomenon

is the replacement of long English vowels with diphthongs insyfiable words. As previously
mertioned, vowel length is not a phonological aspect in Albanian. While English has 12 monophthongs,
5 out of which are long vowels, Albanian has 7 in total with no difference in length. As demonstrated in
Table 4.3.1, this leads to students opting for tlaegient of a diphthong where a long vowel would
suffice in order to bridge the gap between the two phonetic systems.

Table 4.3.1

Replacement of long vowels with diphthongs in final position

Spelling g;);’r:flcntcia tion g:;lrlltgn ciation lﬁgng Vowel Replacement
placed

Law Mo/ /lav/ o/ v/

Saw /so:/ /sou/ /o:/ o/

Draw /dro:/ /drov/ /a:/ fav/

Raw Ira:/ /rov/ /o:/ o/

Another case of sound replacement interference occurs with English words which contain adjacent
graphemes representing voweMistakenly, on the basis of the Albanian phonetic principle, the
students, throughout their academic performance, have interpreted them as diphthongs resulting in the
utterance ofd@t/ as opposed tafCH referring to the spelling ahought

Table 4.3.2

Replacement of monophthongs by diphthongs in beginning and medial position

Spelling ng;ﬁ;tcia tion gi::rlltgn ciation K2WEI Replacement
placed
Thought /Ba:t/ /Bout/ la:/ fov/
Sought /so:t/ /sout/ fo:/ /av/
Bought /ba:t/ /bout/ la:/ fov/
Brought /bro:t/ /braut/ Jo:/ /av/
Said /sed/ /seid/ le/ et/
Certainty /'s3:.ton.ti/ /s3:.’tein.ti/ Ja/ fei/
Authentic /o:"Ben.tik/ /av’Ben.tik/ /o Jav/

Neurologist /nju 'roladzist/ /meu 'rolad3ist/ il lev/
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The English phonetic system includes the diphthongs as folledis/ady /O/c), &/, /am (closing
diphthongs) and® ooe(centering/diphthongs). On the other hand, Albanian diphthongs make up

a longer list: /iel, ljel, Iyel, lual, luel, /dal/, /uol, /uil, /iu/. Therefore, it was possible for the students
sampled in this study to utter inexistent English diphthongs, such as in the case of woedg tlagist;

/ed/ is not a diphthong of EnglisiAs observed in both Table 4.3.1 and 4.&2,phenomenon of sound
replacement may occur either in beginning, medial or final position.

4.4 Results on Suprasegmental Interference 121
Based on the obtained results concerning suprasegmental interference, which was the category with the
most amount of error88%), the following stress shift patterns were observed.

Table 4.4.1
Adjectives ending in —ative

Spelling

Communicative

Qualitative

Quantitative

Spelling

Changeable

Profitable

Variable

Correct
Pronunciation

/ka'mju:nikatrv/

/' kwolitatrv/

/' kwontitativ/

Faulty
Pronunciation

/kamju’ni:katrv/

kwp’litatrv/

/kwon’titatrv/

Table 4.4.2

Adjectives ending in —able

Correct
Pronunciation

/"tfemn(d)3zabl/

/' profitabl/

/'ve:rrabl/

Faulty
Pronunciation

/tfem’(d)3zeibl/

/profi’teibl/

/verr’eibl/

Incorrect Syllable
Stressed

third

second

second

Incorrect Syllable
Stressed

last

last

last

In adjectives ending inative andi able consisting of two, three, or more syllables Albanian students
tend to shift the stress to the second syllable producing utterances slkethbadotdy/ instead of

| © #dmtdy/. Generally, there is a tendency to place the stress toward the end of the English words based
on Albanian stress patterns. (Table 4.4.1 & Table 4.4.2)
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Table 4.4.3

Verbs ending in —ate

Spelling Promuncistion  Pronunciation  Stressed

Nominate /'na:mo nert/ /na:ma’nert/ last | 22
Generate /'dzenarelt/ /dzena’reit/ last

Operate /'ppareit/ /opa’reit/ last

Regulate /'regjoleit/ fregjo’lert/ last

Similarly, for verbs ending irate suffix, there is a tendentrystress the last syllable of the word (Table
4.4.3). The stress shift occurs due to the fact that in Albanian verbs the stress generally falls on the last
syllable. Moreover, there is a striking phonetic resemblance between these particular verlishin Eng

and Albanian, e.giominaténominoj, regulate/rregulloj, etcTherefore, it is not surprising that the
students have taken these words for granted and have incorporated the familiar stress patterns of their
native language.

Table 4.4.4

Nouns ending in —ence, -ance

Spelling bromunciation  Promunciation  Strewed
Maintenace /'memtanans/ /mein’tanans/ penultimate
Reference /'ref(a)rans/ /re’f(a)rans/ penultimate
Consequence /" kopnsikw(a)ns/ /kon’stkw(a)ns/ penultimate

In nouns ending iiience and ance, as illustrated in Table 4.4.4, consisting of three or more syllables
the tendency was to stress the penultimate syllable, which is the characteristic stress pattern of the
Albanian language (Dodi, 2004). Likewise, in tase of English words which have been borrowed to
Albanian, students place the stress on the wrong syllable because the Albanian equivalent itself is
stressed on the penultimate or final syllable as opposed to the English word which is stressedbn the fir
or second syllable. Albanian words suchhamotez, analizt, parametrajniciativt are stressed on the
penultimate syllable, wheredstograf and kontekst are stressed on the final syllablis striking
similarity may be the underlying reason why the students produced pronunciations /éqtbasisis/

and/P mdA il instead of the correct pronunciatioh# ‘@od®d®/ ando'n bd.s@ (Table 4.4.5).
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Table 4.4.5
Phonetic proximity between languages

English Correct Faulty Albanian
Spelling Pronunciation Pronunciation Pronunciation
|23
Hypothesis /hat’pobisis/ /haipp’Br:sis/ Hipotezé
Analysis /a'neel.a.s18/ /eena’latsis/ Analizg
Parameters /pa’ramito/ /pera’mito/ Parametra
Context /"kontekst/ /kon’tekst/ Kontekst
Photographer /fa'tografa/ /fatp’greefa/ Fotograf
Initiative /1" nifstiv/ /mr1’[1atrv/ Iniciativé

5. Discussions

The st udgy Gffect pronundidtion challenges that persist in Albanian students up until their
university education. These challenges come as a result of Albanian interference into English: students
refer to and seek reassurance in their first language, a prooessven, which is unconscious and
therefore, cannot be avoided altogether (Widdowson, 2003). In fact, the types of phonological
interference observed in this study can be attributed to the following differentiations between the
| anguagesd p hopioaksysiems: and phono

1. The absence of silent letters in Albanian; each grapheme in Albanian corresponds to one specific
phoneme

The absence of the concept of vowel length in Albanian

Generalizations based on familiar stress pattern structure; in two osyfatde words in Albanian
stress placement is presented as having the following frequency:

54% of words are stressed on the penultimate syllable, 44% are stressed on the final syllable and 2% on
antepenultimate syllable (Dodi,2004).

Although Albanian schal systems have taken a proactive approach in trying to implement new updated
methodologies in FLL, the situation remains that foreign language teaching has remained for the longest
time a process which is focused mainly on comprehension and accuracyhatiepeaking or fluency.

The results are evident in university students who depend greatly on their first language and seek
reassurance in it. However, on a more positive note, younger generations are likely to have a higher
exposure to English due tapid technological advancements. Whether this mitigates the effects of
phonological interference is a question which can be answered through future studies conducted on the
matter.

6. Conclusions

The study reveals that Albanian university students leamirginess English terminology encounter
pronunciation difficulties on four categories of phonological interference: sound addition, sound
omission, sound replacement and suprasegmental interference, the latter manifesting itself in the form

of stress placeant shifts. Phonological interference can be attributed to differences between the

|l anguagesd phonetic and phonol ogical syst ems. A
which cannot be avoided altogethegand phonological interference is erception it is important to
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take further steps in the field of education to

skills. Suggestions on activities targeting the issue are phonetic drills and exercises involving silent

letters and sess pattern. It is crucial that more time and effort be spared for speaking and listening

exercises, although this process need not be a:

nowadays is at an all time high.
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!Necmettin Erbakah ni ver si t esi

¥zeDi:l °Jreti mi ve °jJreniminde bireysel °7Trenen fark
°zerklijini geliktirmede b¢yek °nem takémaktadér Mo t
bakar ésénda ldaoynmmeymalni faktorl erden biri ol duju yaygeéer
beti msel tarama -al é&kmasénén amaceé, yabanceée dil ol a
°jJrencilerinin °jJrenmekte oladuykolna rdes zdeiyllee ryionri e lbiekl i dille
toplam 294 Kngilizce hazéerl ek °jJrenci si ve 43 Al manc
i -in iki ar a- kull anél méxkteéer. ¥Jrencileri Kn&Kinlgiidde c
¥ renme Motivasyonu ¥I|-eji, Al manca °Jrenme motivasy
Motivasyonu ¥I| -ejJi kull anél mékteéer . Sonu-1I| ar, Kngi | i
°Trenmeye y°nel itki vihsw ok ad szaey e orhauj unu, %42, 2" sini
ol dujunu ve %53, 7"'sinin y¢ksek d¢gzeyde motivasyona
°Jrencilerine bakél déj énda, %20, 9" unvuasyYomansahPpreh
%53,5"inin orta d¢zeyde motivasyona sahip olduju ve
ger ¢l mektedir. Verilere g°°re, Kngilizce hazérl &k sénq
°Jrencidamangdgkhsek ol duju sonucuna vareéelabilir. Di |
vurgul anér ken, dil °Jrenenl eri motive etmenin farkIl e
Anahtar Kelimeler-Mot i vasyon, Dil ¥Trenme MotivaswyoeauDi IYa®laarca
Almanca.

Language Learning Mativation of University Preparatory Class Students

Abstract: Individual learner differences in language teaching and learning are of great importance in increasing
language learner success and enhancing leamgonomy. It is widely accepted that motivation is one of the
factors that play a significant role in language learning success as in any learning environment. Therefore, the
purpose of this descriptive survey study was to determine the level of langaagjad motivation of Turkish
university preparatory English as a Foreign Language and German as a Foreign Language students towards the
language they are learning. A total of 294 preparatory English as a Foreign Language students and 43
preparatory Germaras a Foreign Language students participated in the study. Two instruments were used to
collect data in this study. The English Language Learning Motivation Scale was used to determine the students'
level of motivation in learning English, while the Germaanguage Learning Motivation Scale was used to
determine the students' level of motivation in learning German. The results showed that 4.1% of the students in
the English preparatory class had a low level of motivation, 42.2% of the participants hadannede! of
motivation and 53.7% of them had a high level of motivation to learn English. Considering the German as a
Foreign Language preparatory class students, 20.9% of them had a low level of motivation, 53.5% had a medium
level of motivation and 25% had a high level of motivation to learn German. From the results it can be concluded
that the motivation level of the English preparatory class students was higher than that of the German preparatory
class students. The importance of motivation in lagguaarning and teaching was emphasized, while different
ways of motivating language learners were discussed.

Keywords:Motivation, Language Learning Motivation, English As a Foreign Language, German As a Foreign
Language.
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1. INTRODUCTION

Ehrman et al. (@03) suggest that considering learner differences in language teaching can increase
student success and enhance learner autonomy. They point out that learner differences in language
learning include factors that can be grouped into the following thres,amamely, learning styles,
learning strategies, and affective variables (among other major areas of individual differences such as
aptitude, gender, culture, age, and other demographic variables). In this classification, motivatiorl&%
placed as one of thadfective variables that plays a crucial role and significantly differentiates learner

in |l anguage | earning. Schunk et al. ( 2doettdd: 5) de
activities are instigated asedonddamgudge (L2) maivationaSar dn e
ithe extent to which the individual works or st
and the satisfaction experienced in this activit

of effort, desire to achieve the goal, and a positive attitude towards the language and has a distinct
connection with the language learning process rather than a simple explanation. As explained by
D°rnyei (1998) , resear ch e mpatanaetalsecpnd lrguaget notvatienr s a't
and a great deal of research was carried out on this subject. Until the 1990s, most second language
research was influenced by a social psychological approach pioneered by Gardner (1985).

D°rnyei (19 9 4e)gengral feamnemork of seaondnfemguage motivation consisting of three

levels; the language level, the learner level and the learning situation level, which takes into account the
three basic components of second/foreign language learning, namely the lsegorde, the second

language learner and the second language learning environment. The researcher explains that the
language level concerns the orientations and motives in relation to different aspects of the language,
such as the culture, community dmehefits of its proficiency, and this dimension can be described by

the concepts of integrative and instrumental motivation. The learner level concerns the two motivational
components, need for achievement and-eafifidence which comprises language atyxiperceived
competence, attributions a befficaty. Thecleamimgesituation lepeh st e x
comprises coursgpecific, teachespecific and gros peci fi ¢ moti vati onal cCor
D°rnyei (2005) e munposite hatuee of thh language hearhing mgtivation construct

and conceptualize the aspects of second language motivation in terms of seven components, namely as
integrativeness, instrumentality, vitality of the second language community, attitudes tdlards

second language speakers/community, cultural interest, linguisticasgifience, and milieu.

Ehrman et al. (2003) emphasize that the issue of individual differences in language learning is an area
that still needs clarification and could have iroptions for language teaching and learning practices

and articulate the need for further research into individual differences in language learning, as the issue
remains unclear due to its complex nature. Also, motivation is thought to be one of the poo&tritn

factors in second/foreign language learning achievement (Dashtizadeh & FarvardinD20i6ny e i ,

1994 ; D°rnyei, 1998; D°rnyei, 2001; Gardner & T
provide an essential incentive to start learninglémguage and to promote maintenance during the

|l anguage |l earning process (D°rnyei, 1998) . D°rny
i mportance in terms of rate and itprovidesateprimary | ang

impetus to initiate learning the L2 and later the driving force to sustain the long and often tedious
learning procesgp. 203).

Similar studies investigating EFL and GFL 1|l earn
and G¢gnak (2t00GHL floaanmrdnerhs ® moti vation in | earni.
level had a positive effect on their learning, and their English proficiency helped them in learning
Ger man. I n another study by Kki ggmreteacher? itad &) it
average motivation |l evel towards German | earning

Department of German Language and Literature had meliwehinstrumental motivation. Kiziltepe

(2000) reported that Turkish EFL lears were highly motivated both instrumentally and integratively.

I n another study by Bakaran and Hayta (2013),
moderate degree of integrative motivation. In a study by Mehdiyev et al. (2016), most ofvérsityni

students participated in the study were reported to have medium or higher motivation in learning
Engl i sh. ¥zdemir and Karafil (2017) found ¢t hat
students was at a good (d0yfeuhd thataniver&ity prepdragdoayclase r s .
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EFL learners had high level motivation in learning English. However, to the best of the author's
knowledge, no studies in Turkish literature have addressed the motivation of both GFL and EFL

| e ar n e misgdtheitarget laregaage. Therefore, the purpose of this study was to explore university
preparatory English as a Foreign Language (EFL)
language learning motivation level.

2. METHODOLOGY |27

This is a descrippte study based on survey data collected from university preparatory EFL and GFL
students at Necmettin Erbakan University School of Foreign Languages. A total of 294 EFL students
and 43 GFL students participated in the study. It should be noted thatmbemof GFL students who
participated in the study was much smaller than the number of EFL students, as according to the school
registration records, only 51 GFL students were enrolled in the preparatory GFL class. Two instruments
were used to collect data this study. The English Language Learning Motivation Scale (ELLMS)
devel oped by Mehdiyev et al. (2017) was wused to
language learning. The scale was composed of three subscales (individual use, attidudel
confidence). The Cronbach Alpha reliability coefficient was calculated as .83 for the whole scale, .85

for the personal use subscale, .77 for the attitude subscale, and .78 for-tioafsgdnce subscale. In

the present study the Cronbachrageliability coefficient was found to be .84 for the whole scale, .77

for the personal use subscale, .75 for the attitude subscale, and .80 for¢befsddfnce subscaldhe

Ger man Language Learning Motivation Scale, which
used to determine German as a Foreign Language
learning. The scale was composed of four subscales (intereserima@ culture, positive class
atmosphere, social and educational opportunities, and desire for achievement). The Cronbach Alpha
reliability coefficient was calculated as .82 for the whole scale, .78 for the interest in German culture
subscale, .75 for theositive class atmosphere subscale, .73 for social and educational opportunities,
and .67 for the desire for achievement subscale. In the present study the Cronbach alpha reliability
coefficient was found to be .89 for the whole scale, .86 for the inier&#rman culture subscale, .76

for the positive class atmosphere subscale, .85 for the social and educational opportunities subscale, and
.75 for the desire for achievement subscale. Motivation scores below 2.5 were acceptetbas!,low
between 2.5 an8.5 as mediurtevel, and 3.5 and above as higlrel motivation for both EFL and GFL

students and presented as percentages. It took ab@@ Hinutes to complete the selfiministered

scales. The data were pr es e n tse&donfalenceimemaisifsneamn d a r d
scores were also calculated.

3. RESULTS

Considering the English Language Learning Motiyv
confidence subscal e mean score was 3 . 20Ndl usé , atti
subscale mean score was 3. 9NO0. 7, and the total [

Tablel.EFL studentsod6 motivation scores

95% CI
Mean N SD lower - upper
Personal use 39 N 07 3.8 - 4.0
Attitude 32 N 06 3.2 - 3.3
Selt-confidence 32 N 1.0 3.1 - 3.3
Total 35 N 05 35 - 3.6

Regarding the German Language Learning Motivation Scale, Table 2 shows that interest in German
culture subscale mean score was 3. 3N1. 0, positiv
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socialane ducational opportunities subscale mean scorl
mean score was 3. 1NO0. 9, and the total scal e mean

Table2.GFL studentsodé motivation scores
95% CiI

) | 28
Mean N SD lower - upper
Interest inGerman culture 33 N 1.0 30 - 36
Positive class atmosphere 28 N 0.7 25 - 3.0
Social and educational opportunities 30 N 1.1 27 - 33
Desire for achievement 31 N 0.9 28 - 34
Total 30 N 0.7 28 - 33
Table 3 shows EFL and GFL studentsdé | evel of m

According to the results, 4.1% of the preparatory EFL students hakkValvmotivation, 42.2% of the
participants had mediwtevel motivation, and 53.7% of the had highlevel motivation towards
English language learning. Moreover, 20.9% of the preparatory GFL students Hagdbmotivation,
53.5% of the participants had medidevel motivation, and 25.5% of them had higkel motivation
towards German langge learning.

Table3.EFL and GFL studentsod6 | evel of mo t

Studentso6 | evel of 1
n Low Medium High
EFL 294 4.1 42.2 53.7
GFL 43 20.9 53.5 25.6
4. DISCUSSION AND CONCLUSION
The results show that EFL studentsdé total scale
mean score was 3. O0NO. 7. Mor eover, a considerabl e

learn English, while a considerable percentage of Giidents had medium motivation to learn

German. Therefore, the results indicate that EFL students had high motivation in learning English, while

GFL students had medium motivation in learning German. In line with the results in this study, previous
reseath in Turkish |literature (Bakaran & Hayta, 20]
2016; ¥zdemir & Karafil, 2017) reported high mo
explained by the fact that English is an international laggused by billions of people as a first, second

or foreign language around the world for many purposes of education, business, tourism, and media and
press (Pratiwi, 2021). As stated by Silaban et al. (2023), nowadays learning English is not onlyabenefici

for good grades at school, but also a defense against the currents of globalization that are becoming
more and more challenging every day, as it is one of the international languages most widely spoken
and taught in many countries. Furthermore, it cegted that English will remain the dominant language

for international communication in the future (S
as a foreign language is crucial in every aspect of life, including politics, economics anitbedacal
it is taught at al/l |l evel s of education as part

that English is essential for many Turkish people for different purposes (Kiziltepe, 2000).
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I'n T¢rkiye Engl i s h diyadaweighlenguage wincd is tamght wat altlevelspfrorh s

primary | evel to tertiary. I n higher education |
removed from the curriculum in 1994 as their importance in the Turkish education system hasedecre
compared to English (Kirkgoz, 2007) . I'n brief, 1

and its status as the dominant international language in the world might explain the high motivation
scores of EFL students in this study. Studeat:ie across English when they listen to music, watch
videos, play computer games, use social media, and in many other ways frequently in their daily live29
In addition, they need English for their academic studies, communication in their daily lived, &s we
their career. All these factors can explain the high motivation scores of EFL students.

It is important to note that the GFL students had medium motivation in learning German in this study.

The results in this study are in line with the previousistads ( Del | al & G¢nak, 200
Uslu & Uyanek, 2017) . As stated by Yaprak (2023
taught as compul sory or optional second foreighn

since 2018, GQenan was included in the curriculum as the second compulsory foreign language in
Anatolian, Science, and Social Sciences High Schools. Furthermore, the pilot application of the Multiple
Foreign Language Education Model was launched by the Turkish Mimis&Egucation in the 2023

2024 academic year (Ministry of National Education [MoNE], 2024). Currently English has been taught

as the first foreign language from the second grade onwards, and German has been taught from the ninth
grade onwards. Therefore,etlstatus of German as the second foreign language and the increasing

i mportance given to |l anguage education in Tg¢r ki
motivation to learn the target language. In addition, as pointed out by Karaman (202it)glasecond

foreign language besides English provides students with a wide range of opportunities in the 21st
century. In a study by Can and Can (2014) it was found that both high school and university students
believed that learning a second foreigmgaage was important for them, which indicated their
heightened awareness regarding learning a second foreign language. It is believed that the GFL students
participated in the present study are possibly aware of the potential benefits of learning a second

l anguage in T¢grkiye, and their beliefs and awar
l earning motivati on. However, Csiz®r and 111 ®s
franca affects not only the teaching of English, s éhe teaching of languages other than English.

The researchers indicate that learning English could have a negative effect on the learning and
motivation profiles of the | earners |l earning | an
andBkéer (2024) notifies that the Ministry of Nat
language courses from compulsory to elective starting from thei 2028 academic year. In their

study, the researchers reported that the change of the staBesmén courses from compulsory to

elective had a negative effect on motivation and language skills of students enrolled in German language
teaching programs. Accordingly, the possible negative effect of English as the lingua franca and the
sudden change garding the status of the German courses from compulsory to elective may affect the
GFL |l earnersé motivation in this study and can g
German instead of highégvel motivation.

Itisimportanttoor omot e | anguage | earnersé motivation in
motivation in second/foreign language learning achievement was emphasized in the literature (Alizadeh,
2016 ; D°rnyei, 1994; D°r ny e ivedha@anilyam® teachet sUp@t; Zha

are associated with high motivation in language learning. Kiziltepe (2000), for example, found that
Turkish students were highly encouraged by their families in language learning. Moreover, the
significant role of teachie in motivating language learners is emphasized (Alizadeh, 2016). Dickinson
(1995) emphasize the link between autonomy and motivation by indicating that autonomy, which is
explained as the | earners6 acti veesimotivatidntolkeame nt i n
and promotes the effectiveness of learning in this way. Therefore, it could be said that some measures
should be taken by the teachers to enhance auton
that getting students iolved in learning on their own terms and bringing their reality and creativity

into the language learning process can increase their motivation. The researchers point out that
translation and literature are among the methods and activities that enablesstadict as L2 users in

the language classroom. In addition, turning the classroom into a place of real communication can have

a positive impact on students' motivation in the language classroom.
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D°rnyei and Csiz®r (199 8&nantmaivajonal neacro strategiesdahguagd t h e

teachers can wuse in their cl as s tscomnandipante faot € M«
motivating language learnedss ( p. 203) . These macro strategies w

1. Set a personal exple with your own behavior.

2. Create a pleasant, relaxed atmosphere in the classroom.

3. Present the tasks properly. 130

4. Develop a good relationship with the learners.

5. Il ncrease the | ecanfiderce.s0 | i nguistic self

6. Make the language classes interesting.

7. Promote learner autonomy.

8. Personalize the learning process.

9. l ncrease t haientegnass.ner sé goal

10. Familiarize learners with the target language culture.

In conclusion, the results of the present study showed that EFL students had high motiledionng

English, while GFL students had medium motivation in learning German. The results suggest that the
global lingua franca status of English provides EFL learners a greater exposure to the language with a
wide range of situations in which they cagseuhe language in real life situations. Moreover, the result

of medium motivation of GFL learners in this study suggests that they are aware of the importance of
learning a second foreign language in the 21st century; however, the dominant use ohiangtiahse

less exposure to German which may hinder positive learning outcomes and motivation to learn the
language, which in turn will influence their willingness to learn. The study has some limitations that
should be considered in the interpretation haf tesults and could affect future research. First, the
number of GFL students participated in this study was relatively small (43 GFL students out of 51
officially registered students), and the study was carried out in a single institution, which itainelim
generalizability of the results. Therefore, future research can be conducted with a larger sample size and

in various institutions. Second, gualitative dat
learning motivation towards the targeinguage; therefore, researchers in future research can use
interviews to investigate participants6é | anguage
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Family Harmony Among Married Female Students and Their Academic Achievement
During the University Degree Levels

Researcher Arwa Omairart
!Sakarya University and American Psychological Association

Abstract: This research basically aims to show the relationship between family harmony and the academic
achievement among a sample (150) of randesalgcted married female students whom facutiéee been known

to be in Sakarya University, Sakarya University of Applied Sciences in Turkey and the University bé#een

To achieve the objectives of the research, two questionnaires were used; Family Harmony Seai @rdShe
Academic Life A&ssment Scale (ALAS), a descriptive analysis was applied to the data of the research through
the quantitative method. Results emphasized that family harmony and academic achievement are significantly
influenced positively by each other, so that the higinghe lower levels of academic achievement usually refers

to the same level of family harmony and vice versa and generally found to have significant differences between
them as well. Moreover, this research emphasizes the foundation of statisticafigasigulifferences between

family harmony and academic achievement among married female students based on their educational status.
Based upon the above results which prove the relationship between family harmony and academic achievement,
the researcherecommends providing more domestic, psychological and educational support for married female
students. More future and extended researches should be conducted to provide better understanding of this issue,
so as to facilitate better understanding of thedseaesponsibilities and duties of married female students as
important role members in the family.

Keywords:Family harmony, Academic achievement, Female married students

INTRODUCTION AND BACKGROUND OF THE RESEARCH

The family is an essential basic uriitat societies seek proper comprehension establishing its
positivity and constructing negativity. The vital pillars to be dealt with including the family
members; the parents (both mother and father) and their children

As a family way toward intergratiom isocieties, academic achievement results from the interaction
of many different elements and variabfesenvironmental, cultural, social, and familial factors that
create a setting of harmonization. So seeking for this academic achievement, of coards b

to be surrounded by encouragement and appreciation also be able to work with their full potentials.

Family harmony encompasses familial happiness, which manifests in family stability and cohesion,
the ability to meet family demands and the orgadialso healthy relationships among the parents
and parents with their children as well as the relationships among siblings themselves, where love,
trust and mutual respect prevail among all. Family harmony means that love prevails among family
members, hlat the husband and wife view their relationship as one of tranquility, affection, and
mercy. Relationships within a harmonious family are based on love, respect, and cooperation,
primarily depends on marital harmony, which is crucial for achieving famtlggration and
establishing intimate marital relationships based on love and understanding.

Regarding how a woman can balance marriage duties and study, most psychologists especially
physiological psychologists state that there are multiple roles. She of a woman marrying while
studying has three dimensions. The concern lies in the potential negative effects and problems this
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phenomenon may cause to the family, particularly in the societies that do not accept those service
providers to live in the sae house with the wife or husband regarding some social, cultural or religious
prospections. With domestic helpers taking on the surrogate role of the mother in household
management and chileearing, this; however, poses a significant threat to familyinging. The bulk

of behaviors indicating the academic motivation involves insisting on doing difficult assignments,
hardworking or effort into learning to reach mastery and choosing assignments which need great effort.
Accordingly, motivation for academiachievement, or internal motivation, is a psycognitive | 34
condition which is acquired once the individual perceive him/herself to have autonomy.

THE PROBLEM OF THE RESEARCH

Female married students face all these factors continuously because theyyding siud bearing all

these responsibilities at once as wives and mothers; as a result, family harmony can be at risk and what
is expected from the female married students is the same as their classmates. As a result, this research's
point of view is to she a light on the relationship between the family harmony and the academic
achievement of the female married students at the university degree levels. In addition, there is a lack
of studies in this particular field, so it is really essential and benedigigdhing the scientific libraries

with more resources on the subject of family harmony and academic achievement regarding students.

QUESTIONS OF THE RESEARCH
The following are some key questions answered in the current research

1. Is there aelationship between family harmony and academic achievement among married
female students at the university degree levels?

2. Are there statistically significant differences between family harmony and academic
achievement among married female university eis?

SIGNIFICANCE OF THE RESEARCH

The importance of the current study lies in its contribution to solve the concerns that female married
students may face during their study in the university especially in Turkey and Yemen highlighting the

relationship beveen two main variables. Moreover, to the best of the researcher's knowledge, the

variables in this research have not been collectively discussed within nor the Turkish neither the Yemeni
society which gives this research a special significance.

PREVIOUS RESEARCHES AND STUDIES AND GENERAL COMMENTS

Some studies indicate that poor family harmony can result in individuals with loacsdiflence, who

are unable to take on responsibility sufficiently and exhibit disturbed behavioral patterns. Poor family
harmony and the resulting disruption in family relationships within and outside the family system can
lead to behavioral patterns in children or parents that are contrary to societal goals and religious values.
The increase in behavioral deviations andcpsjogical disturbances of children is one of the direct
results of poor family harmony. Family disintegration is particularly harmful to children when they are
young.

General Comments on Previous Studies

Having analyzed the literature, the following aqite seeks to examine consensus and differences in
objectives, sample size, tools, and results to show how the current research is of scientific and theoretical
significance within the contemporary context:

A. Objectives:

Some past studies have looked &t itblationship that exists between family harmony or psychological
adjustment and one or more than one factor while other such studies have explored relationships like
that of academic performance / adjustment or academic achievement with regard tactohsitihese

show an axial distribution of the variables.
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B. Sample Size:

While analyzing conducted previous researches and studies, it is worth noting that the sample sizes were
different depending on the sampling method. The smallest samples sizésstwveen 35 and 86
students, while the largest samples sizes varied between 600 and 9449 students.

C. Tools:

It is also noteworthy that the present research concurs with the past studies in that it has adopted thé%ge
of questionnaires as a mode of detdection.

D. Results:

1. From all researches, it was noticed that there was a link between and among the various factors and
the construct of academic achievement for ever married and never married female students in studies
done by the researchers amaldy conductors.

2. A correlation exists between academic achievement and various factors such as perseverance, effort,
self-efficacy, adjustment to the familial and other surrounding environments as well as psychological
variables mostly as anxiety.

THE DESIGN OF THE RESEARCH

The method used is quantitative. The study scope includes the female university level degree students
in Sakarya state and Aden city during the academic yeaii 2028. The research population consisted

of the married female studerdssome faculties in Sakaryidendek and Serdivan districts. In addition,

some faculties in Serdivan, Hendek and Sapanca. Furthermore, some faculties in Khormaksar district
Aden, Yemen. The study sample consists of 150 married female students pursuigcpoindées which
covered(93) of the whole sample, graduates(35) students, postgraduates and PhDs (22) married female
students. The sample was selected according to random sampling and of course research instruments
was distributed in separately. Two instrents were used Family Harmony Scale (F2$as well as
Academic Life Assessment Scale (ALAS}atistical methods armbmparison were analyzed regarding

the educational statugmirough (IBM SPSS Statistics 24). The resufsthe VIF refers to a fine
multicollinearity regression with a moderately strong statistically significant positive relationship
between the two variabless well as based on the educational status level, the2BHfyerage and

ALAS scores have statistically no difference and ageiicant. Students with PhD are with the highest
average regarding the FFX; however, with the lowest average regarding the ALAS all at then the
graduate students have the highest level regarding the academic achievement questionnaire.

DISCUSSION
The following descriptive statistics key trends and points can be emphasized:

Generally, married female students show normal to moderate of family harmony levels with mean scores
indicating little less elevated levels of academic achievement. In addition, Haveeeto be found
statistically significant differences between family harmony and academic achievement among married
female university students emphasizing the set hypothesis' point of view generally as well as specifically
which is regarding the educatial status. This general key point can be clarified in details.

The research's badimitation can be concised regarding the lack of the married gender of this research
as well as the location and other related educational foundations.

RECOMMENDATIONS

Recommendation can be focused on the universities managing these areas that lead to motivate the
seekers for learning by establishing positive reinforcement educational systems, providing some co
curricular tasks and learning sessions and integrate thigirechwith as life skills and well raising. In
addition, it is suggested focusing on the necessity for university social and psychological support
services and programs tailored to the super and even normal challenges of married female- students
such asounseling and psychological services. It may come through developing of initiatives that will
assist men appreciate what their studeives go through, academically, by making it easy for the
university to engage and communicate with the husbands. Itioagddrhe government educational
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system should track and follow up universities married students' academic achievieimalht,
workshops can be an advantage too.
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¥z eHBneridepol amanén doj aseé, yeni mal zeme ve teknolojil
kaydet mi ktir. Grafene benzeyen iki boyutlu (2B) bir
°zelli kl eri sayesinde enegrkj ii Idgeip ogal rammak tugyrg. u | Bauna-l alr @ mn
basén-, °nc¢ toz, takéyécé gaz akéké vb. gibi dej i KKk
(CVD) y°ntemiyle tungsten substrat ¢zeuy qudleamaleari d mdee
biri ol an s¢per kapasit°r cihazlareéndaki emit verici
ol an tungsten substrate ¢zerindeki borofen, s¢éesperkap
—aIéKmaiKiIrBetgaeli ve borofenin kombinasyonl aréndan bi
verici mal zeme borofenin bakaréyla ¢retilmiktir, 1 r e
spesi fik kapasitans ddjge raknéem uyl cajkuen Imejkutyélra vile. 00M.03 5d ° r
kapasitesinin yaklakéek %95' i ni tuttujunu g°stermi Kt
°zelli kl eri nedeniyle s¢per kapasi ttl®xmai myz éicmal dtilra
sonucunda b¢yeéegmenin tutarsezlejeée, ol umsuz et ki basén
gi bi bir-ok b¢yé¢me sorunuyl a karkélakan ve -°z¢mler |
Bunedenleborofenin tungsten substrate ve CVD b¢gyeé¢me mekan
bul unmakt ade CVD parametrelerinin optimizasyonundal
b¢yé mesi vV e atomic kuveendai et dek emii | €Ih- ¢ Ml2e rnim skoanl ué
dejeriyle kal énl ék kontrolu sajl anméxkt ér . Arakt ér mi
uygul amal aré i-in ©°nemld.@ bir umut vaat et tiahip ni vV e
ol dujunu g°stermektedir.
Anahtar KelimelerrEn e r j i Depol ama, S¢perkapasiterler, Borofen,

Supercapacitor Applicatéon of Cvd Grown B

Abstract: The nature of energy storage evolved gradually over time with new materials and technologies.
Borophene, a twalimesional (2D) material similar to graphene and thanks to its unique mechanical and electrical
properties, got considerable attention for enesggrage applications. Borophene on tungsten substrate which is
one of transition metal borides shows valuable contribution in supercapacitor researches. This study researches
chemical vapor deposition (CVD) of borophene with varying deposition pararsatdras temperature, pressure,
precursor powder, carrier gas flow, etc. and its promising potential in two dimensional material device
applications such as supercapacitors. In this work, a promising material borophene grown on tungsten substrate,
one of tke combination of transition metal and borophene is successfully produced. The specific capacitance of
22.46 mF/cm at a scan rate of 5 mV/s achieved. The charge capacity shows a retention approximately 95 % of its
charge retention capability after 1,000 ¢y with current density of 0.35 A/g. This study shows that, Borophene

on tungsten has potential for supercapacitor device fabrications due to high crystallinity and electrical properties.
Additionally, a CVD recipe, which encountered many growth problrmls as, inconsistent of growth, adverse
effect pressure, oxidation effect resulting from CVD reactions as a result of various experiments and was
optimized. Hence, this study contributes an extensive investigation of borophene on tungsten substrate, and i
CVD growth mechanism. After optimization of CVD parameters, it is achieved that homogeneous growth of
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borophene on tungsten substrate and controlling the thickness approximately 102 nm with roughness
approximately 31 nm values obtained via atomic fonderoscopy measurements. The research findings suggest
that borophendased devices hold significant promise for supercapacitor applications, boasting substantial
potential for energy storage.

Keywords:Energy Storage, Supercapacitors, Borophene, Cvd

|39
Intr oduction

Two-dimensional (2D) materials have studied in many scientific studies due to intrinsic proferties

N. Geim & Novoselov, 2007; Kolobov & Tominaga, 201@hese materials are important for 2
dimensional electrdn devices due to the electrical, améchanicapropertiesHareesh, 2024; T.E et

al., 2024) Correspondingly, borophenieat similar to graphene have gained considerable attention in

2D materials researcharéal br ahi m, kar, Ay, & KoskuTransitiokk g° z, 2
metal borides are new graphene related materials family that is coimbioé transition metals and
boropheneandthis new materials are not discovered fulst (Khazaei et al., 2019; Zha, Xu, Huang,

Du, & Zhang, 2019)There many growth methods are available for 2D materials, chemical etching,
mechanical exfoliation, physical vapor dsjiimn (PVD), and chemical vapor deposition (CVD)

(Pierson, 1999; R, S, Savith, & Balachandar, 2013; Xie, 2018D isa simple and cheap method to

produce 2D material§ | g b a l et al ., 201 4; Li, 202 1cCcvDWat son,
process has many parameters such as, reaction time, temperature, pressure precursors, and gas flow
rates. Nevertheless, repetitive of film quality and homogeneous growth produced by CVD method is

still difficult and in the research phase. In this work sed@hemical vapor deposition(CVD) technique

for growing borophene on tungsten substrate is realized and characterized via Optical microscopy, XRD,
SEM, EDX, Raman and AFM. One the key application of these matesigtercapacitor devieés

fabricated ad characterized vigyclic voltammetry (CV), electrochemical impedance spectroscopy

(EIS), and constant current chamgjischarge (CCCD) methods

Experimental

After several experiments with chemical vapor deposition method (CVD) (Figure 1), a recipetas be
optimized through various parameters, such as reaction temperature, time, pressure and carrier gases,
etc. 50 mg of Boron and Bs;are used as precursors. The reaction time was set to 120 minutes at a
temperature of 1000AC. ufdérgacurm editionsneith & pressairse of 8.® n d u ¢
Torr. The system was supplied with 10 sccm efaHd 100 sccm of Nas carrier gases. At the end of

the 120minute reaction time, lateral growth was observed. Due to the excessive amount of material,
layeredstructures were formed instead of lateral growth on some areas. The long reaction time also
suggests that thicker borophene layers are expected to grow on the Tungsten substrate.

Tungsten Substrate

B + B,O, 1000 °C
- — LI /
—

Figure 1 CVD (chemical vapor deposition) system scheme for producing borophene on tungsten
substrate.

Analysis and characterizations includes SEM (scanning electron microscopy), XRp difraction)
analysis, AFM (atomic force microscopy), EDX (enedjgpersve xray spectroscopy), and Raman
Spectroscopy are performed on deposited material. Additionally; the supercapacitor application of
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borophene on tungsten substrate with cyclic voltammograms, Nyquist plot, frequency response and
cyclic performance are reaéd.

Results and Discussions

Figure 2a and 2b show the optical microscope image of borophene on tungsten substrate and tungsten
substrate before CVD growth respectively. Observation of the images reveals that borophene has grown
a fully coated on the tungsten substrate. | 40

a)

Figure 2 Optical microscope images of: a) tungsten substrate before @dBthb) borophene
growth on tungsten substrate

The XRD analysis of borophene structure grown on tungsten is preserfagliie 3. The average
crystal size was calculated using the Scherrer formula (Equationl) to be approximately 30.94 nm. The
examination of the peaks at 58.-8rdineqcydtd dtrucaunesd 7 3.

has formed.

8 Equationl: The formula of Debye Scherrer

(211)
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Figure 3 XRD diffractograms of borophene on tungsten substrate

Figure 4a and 4b present SEM images of borophene. During the EDX analysis of borophene structures
on Tungsten substrate, the Working Distance (WD) of the SEM instrument was reduced to enable
surface analysis. The oxygen bonding in the compounds was leésoitto account. The SEM images
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and EDX spectra were analyzed using the Gemini Supra 50 VP SEM equipment. The EDX analysis of
borophene on tungsten substrate revealed the following elemental composition: Weight percentage:
54.61% Tungsten (W), 35.90% O (O), 1.27% Carbon (C), and 8.22% Boron (B). Atomic
percentage: 8.72% Tungsten (W), 65.85% Oxygen (O), 3.11% Carbon (C), and 22.32% Boron (B)
(Figure 4a inset). The EDX analysis of tungsten substrate revealed the following elemental composition:
Weight gercentage: 98.11% Tungsten (W), 1.46% Oxygen (O), 1.46% Carbon (C). Atomic percentage:
78.24% Tungsten (W), 3.94% Oxygen (O), 17.82% Carbon (C) (Figure 4b inset). |41

Element | Weight%  Atomic%[* gt R € ol Element | Weight’s  Alomic

CK 1.46 17.82 e ATy e
OK 043 3.94 : C'I\
) A: Cuk
W M 98.11 78.24

TR 0
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Eskisehir Technical University  EHT =200
Matenial Sci & Eng Wwo=101
Diate -4 Ape 2024 Mag= &1

Figure 4 SEM measurements of a) tungsten substrate 5 kX, inset: EDX analysisophene on
tungsten substrate 5 kX, inset: EDX analysis

Figure 5 shows the Raman spectra of Borophene layers on tungsten substrate. Comparing these results
with the literature datat appears that the peaks of the borophene layers on the Tungsten substrate are
particularly prominent at D + G overtone peak 317%1cnand 3255 cAal (Childres, Jauregui, Park,

Caoa, & Chena, 2013).
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Figure 5 Raman spectra of borophene on tungsten substrate

Figure6 shows AFM measurements for deposited borophene structures, 3D view, topography image,
thickness measurement and roughness parameters. Boraqaatee tungsten films with a thickness of
approximaely 102.45 nm and the roughness value of Ra ~31.4 nm is observed
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Figure 6 AFM measurement results for borophene: a) 3D view, b) topography image, c) thickness
measurement d) roughness parameters

Supercapacitors with borophene on tungsten electrodes

The performance of the borophene samples grown by CVD, which were used in the application of
supercapacitors, was evaluated using cyclic voltammetry (CV), electrochemical impedance
spectroscopy (EIS), and constant current chdigeharge (CCCD) methodsiffare?7). The stability of

the supercapacitor's rate was determined by analyzing the performance of CV curves at different
scanning ratethe borophene supercapacitor shows SAC of 22.46 mF/crat a scan r at e
shown in figure 7aThe analysis athe SACs at different scan rates is illustrated in Table 1. Fidure
shows the CV curves of the borophéased supercapacitor at different scanning rates. The curves
indicate that the device, with a tungsten substrate, exhibits electrochemical-ldgableapacitance
(EDLC) behavior similar to that observed in previous stu(lies Markoulidis, Ashitaka, & Lekakou,
2013; Maheswar i & Mur alidharan, 2017 ; Sevill a,
Liang, Liu, & Zhong, 2014) Figure 7c shows the impedance response of the boropbased
supercapacitor, which can be used to estimate the ESR. The Bode graph ir7#igjuogvs the phase

angle approaching zero at high frequencies, indicating the effect of the ESR. Flguresents the
capacity retention percentage of the boropHwmased supercapacitor after 1000 chatigeharge cycles.

The results demonstrate that gpeecific capacitance of the prepared supercapacitor increases and then
decreases within the first 300 cycles, and still remains at around 85% after 1000 cycles, indicating its
high capacity retention properties.
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Figure 7 Energy storage application and electrochemical characterization of borophene
supercapacitor a) CVGs (cyclic voltammograms) b) Nyquist plot of the supercapacitor c¢) frequency
response (bode plot) d) cyclic performance over 1000 cycles

Table 1 Specific areal capacitance (SAC)

Specific Areal Capacitance (SAC)

Scan rate (mVsY) 1 5 10 25 50 100
SAC (mFcmm?) 78.95  22.46 11.51 5.37 3.60 2.65
Conclusions

This research has succeeded the synthesis of borophene on tungsten substrate using chemical vapor
deposition (CVD). Characterization techniques has conducted including optical spectroscopy, Raman
spectroscopy, SEM, EDX, XRD, and AFM. Borophene on tungsidrstrate supercapacitor are
fabricated and testedrindings suggest that borophebased devices hold significant promise for
supercapacitor applications, boasting substantial potential for energy steiradiags suggest that

borophenébased devices hilisignificant promise for supercapacitor applications, boasting substantial
potential for energy storage.
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Elekird&e Daj estemsle® e Ar k Kay n adeHl &t eDlearrréen & eBngel |
YondeGQdraz Tasaamgmé tywdne& ma s é

Araktérmacé OCjuArdaaer Maa e Araaketré r¥maecné! Bi | gehal
Yekil @érmak El ektrik Dajétém Anonim k
*Corresponding author: Ojuz Kaan At

¥zeRl:ektri k arke, i ki il etken gaerla&nemda wdlkkdk i klseerh @de
bu durum erken tespit edil emedi i duruml arda el ekt
ol ukturabil mektedir. Bu tarz risklerin ©°n¢gne ge-ilm
ammcéeyla elektrik arklarénén baklangé- akKkamasénda tes|
geliktirilen yeni bir tasaréemén etkinlifiji ve perfor
kontrol k at mmamaéen év eo | sneanks °;rz ekrae ¢- ana bil ekeB@8WmM ol ukm
voltaj rege¢l ator ¢, kontrol kat manénda STM32F103C8T6

€Ekék sens®°r¢ kull anéel mexkteéer. GCee - eakmakmandel ai emck aklyé
arkée baklangé- kéveéelcéemlaré taklit edil miktir. Bu sa
edi |l mi ktir Testler sonucunda, prototip tammaEe&mé&n €
dejerl erinde ani artéklaré bakareéel é bir kKekilde alge
Sens®r¢n i ki kanal endaki farkl é tepkiler, cihazéen -e
ortaya kSooynnuuw-k todra.rak, bu yeni tasarém elektrik arklar
Bu tasar ém, el ektrik dajétem merkezlerinde potansiye
géevenl i Jini arter maég as aj°lnaey a ka k°tnéerml| i Geblierc ekka t-kal € Kk ma |
ortamlarénda performansé daha kapsamlé bir kekil de d:¢
Anahtar Kelimeler:El ekt ri k Ar ke, Erken Tespit, Ortam | Kék Sens

Si mgdmslyesti, Voltaj Rege¢l at °or ¢, Mi krodenetl eyici, Ar
Kk Sajléeje ve Ge¢gvenlifji

Devéce Deségn and Sé mullnadtuécoend SQeéurdcyu éto BPrreecavkeenrt FAarucl t s
Systems

Abstract: Electric arc is an electrical discharge event that occurs when high current passes between two
conductors, and if this situation is not detected early, it can create serious occupational safety risks in electrical
distribution systems. In order to prevestich risks and to support predictive maintenance activities, the
effectiveness and performance of a new design developed using digital ambient light sensors that can detect
electric arcs at the initial stage were evaluated. The developed design contliseahain components: power

layer, control layer and sensor layer. The LM25¥.8WT voltage regulator was used in the power layer, the
STM32F103C8T6 microcontroller was used in the control layer and the TSL2591 ambient light sensor was used
in the sensolayer. In reattime simulations, electric arc starting sparks were simulated using short circuits and

flint stones. Thus, the reactions of the developed design to the electric arc were tested. As a result of the tests, it
was observed that the prototypesiyn successfully detected the sudden increases in the light values that occurred
when the electric arc presence and gave appropriate responses to these increases. The different responses in the
two channels of the sensor revealed the sensitivity ofetfieadto various light spectrum and the efficiency of the
system. As a result, this new design provides an effective solution for early detection of electric arcs. This design
will make a significant contribution to increasing occupational health andyshfeteducing potential faults and

safety risks in electrical distribution centers. In future studies, the performance of the device in real application
environments will be evaluated more comprehensively.
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Keywords:Electrical Arc, Early Detection, Ambiertight Sensors, Device Performance, Industrial Safety,
Simulation Testing, Voltage Regulator, Microcontroller, Arc Sparks, Safety Risks, Distribution Centers,
Occupational Health and Safety

GKRKKk

Elektrika r,k &i ki iletken arasémdal egkkseksakemorat dit o]
genellikle elektriksel yal ét émén bozul masé sonu:
enerji a-€é€ja -ékar. Bu enerji, y¢ksek sécakl ek
ark,l atzel l i kle y¢ksek enerji t¢keti mli sanayi t
gevenli k ri skbledrikar odu@mumabsEraséenda, y¢gksek séc
bir plazma ol ukur. Bu pllagmdan i glomk ar we ealeeltel

Plazmanén sécakl ] é gadainted |dakl-ee virOe s0iond eAkCi' nmand dezlee
erimesine neden olabilir (D. Lee ve ark., 200B)a k a t genel de el ektrik ark

°nceli kkev&loegml ar ol ar ak bakl amaktadéer . El ektr
m¢dahal e yapél mazsa sonrasénda be¢gyéek patl amal ar a
Kekil de m¢dahal e edil meyen dajéetéee el ki ndak

)
gsteril mektedir (Roscoe ve ark., 2010).

nden ol u
k k akémlar é |
d red. ®. BulldenetbVet! ri a wgii y
ktrumlar énén dz¢

El ektrik arklarénén yaydéejeée éxkek, ge
dalgaboy |l ar eéndaki -ekKit i eKék I n |
yé¢ksek séecakl ekl ar ve yojun i
spektral °l gel er, ©°zelélkié

ark.,,2018) keki |l 26de -exitli

n
c
b

o X
8
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Dalga boyu

10% nm 107 nm 1nm 10% nm 10° nm 10" nm 10°m
Glama " Miko ; I
1ginian daigalar dalgalan

| 48
380 nm
;;l:sek Energt

kekic¢lekd .t | i |l kék Spektrumlarénén Dal ga
Gor¢ner éexkeék, insan g°z¢ tasmdletndamural lgied amambi & ¢
boyu aral éjée yaklakeéek ol ar a k 400nm il e 700nm ar a
genelli kle mavi ve beyaz gibi p5a0r Ol nank arreanl kél j eér nddea | ¢
yekil | exkéhl eori60 Oinsne a5 @0 eéj énda yojunl aker . Bu € |
sécakl éklaréndan kaynakl anan ékéma nedeniyle ort
(UVv) éekeéek yayar. Uuv éxkeéek, i n s aateryab Ve diyojojikedokwa | g €1 a |
czerinde °nemldi t kil eri olan el ektromanyeti k s
araléejénda yer aleéer ve el-&(@{20400rm) e UKB (2806320nmM)ér as & n
spektr al b°1l gel®zlienndlee nyiorj.unBue klévh éenk &gnl ar é, el ekt
sahip elektronlarén uyarél masé ve iyonlakmaséyl a
el ektromanyetik spektrum, ortalama olarak 10nm i
El ektrik arkl ar é, el ektrik dajéetém kirketl eri i -
hem finansal a-édan b¢y¢k zararl ara yol a-arken
Dajétem merkezlerindekimery@anwnelgedleneredrejkit rvé& @éc
eki pmanl arén arézal anmaséna, sistem kesintilerin
ol abilir Bu arézalar, el ektrik daj et éentierie] énén
neden olur ve sonu- ol arak Kirketler i-in b¢gyeék
arklar éneéen en °neml i et kil erinden biri de i ns.
mer kezl erinde -al éxanépeysbnal abel ekeji kaair kbaca
patl amal ar gi bi ciddi tehlikelerle karké kar kKkeéy:
tehdit eder ve ciddi yaralanmalara neden olabilir (Parikh ve ark., 2013). Bunedenlerek t r i k dafj €
Kirketleri, dajetém merkezlerinde meydana gel ebi
indirmek i-in kapsamlé ©°nlemler al mak zorundad
kayéplaréen azalt élama-salnéek adnelfairlég,n acyanné gzéavneannldi J i ni
bajl amda, teknolojik -°2z¢;mler ve g¢venli k proto
gevenilirlijini ve emniyetini artérmak i -in haya
Yeki | &ér mak EI| e KYtErDiAK ) D assjoa tuenth uA .ukk. bC Il gesinde nem
arke sebe p l'i arézalar meydana gel mektedir. Bu ar
a-maktadéer. Tablo 16de 2023 yélénda elektrik ark

Tablo1.2023 Yel & YEDAk Sorumluluk B°l gesi El ektr

Topl am Kesint
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Yukaratdhdat él anl ardan da anl akélacajée ¢zere el ekt
edilebilirse b¢gyée¢k maliyetlerin ve insan caneéneé
Yazarl ar, el ektrik arkl argeléink ttiersiplimeisnie ¢yzPenreil ni dke
ger -eklexktirmixktir. ¢al ékmanén il erleyen b°l ¢mle
Y¥NTEM
Elektri k Arkénén Tespiti K-in Kullanélan Y°nteml
El ektrik ar kRé&areén kt éddpi-toikney°yntem bulunmaktadér.
y°ntemlerin birka-éndan ve tercih edilen y°ntemd
Akusti k emisyon y°ntemi, el ektrik arklaré séras
tespitinkeldtaryialnéar klEar &, metal y¢zeylerin ani V €
akustik sens®°rlerle algélanabilen ultrasoni k da
tespit eder ve elektrik ar kéllaérré n(éPna roilkuhk uvneu maur kb. e, |
El ektrik arklaré, y¢ksek sécakl éeklarda yojun éseé
bu sécakl ék artéklar éne tespit eder ek el ektril
gereé¢nt ¢l eme)] elRtzreil K i eké pmanl ar énén dekar éedan i n
eki pmanl arén i- yapéséna zarar vermeden sorunlu
ark., 2013).
Tercih edilen y°ntem ise el glekr ok aamrkenespéekéhner
(Kumpul ainen ve ark., 2014) . S°z konusu y°ntem
verlektirilecek dijital ortam ékéek sens®°r¢ ile e
tespit edilmesidirEl ekt ri k ar ké& hen¢gz mikro seviyelerdeyk:é
operat®°rlerine bilgi sinyal: cretecektir (Wang
gel meden SCADA ile sistem enerjicdiclledsilleere&k i tnl
2016).
Kul | aMaizénseler
S°z konusu -alékmada tasarlanan cihaz 3 késémda
kat mané ve sens?©°r kat manédeéer . Temel de tasarl ana
gerilimi kot r ol c¢ ve sens®°r¢n besl emesi i -in gerekl:/
Kontrolc¢, katmané sens®°rden gelen analog verile
Sens®°r katmané ise ortamda s¢rekl o ol arak éexkeéek t
Géeékat manenda ger ekl ger 3L iBMTn veodtlaanmageliation¢L
voltaj rege¢lateoreéegnegn kullanél masénén sebebi er i
ol masénén dekénda gerekl i éalkem/ dkerkii H3i3WS dmltagv i LyMe2l 5e7

rege¢latorenegn gorseldi ve devre kKemasé bulunmakt a
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V-40V
Regule Edilmemis
DC Giris Ger|l|m| 4 Feedback 3.3V 1A

Regile Edilmis
LM2575-3.3 DC Gikig Gerilimi

+V|N

3 5

Gnd [ On/Off D1
100p :I: 1N5822 :[3‘3:83} 150

kekilM2533. 3WT Vol t aj Rege¢l atore¢g ve

Devr e
Kontrol kat manénda mi k r o d evi8 e miinagisine csahip 3@-bithkr a k Ar
STM32F103C8T6 tercih edilmiktir (keki.l 4) . Bu m
bulunmaktadeér ¥ncel ikl e tercih edil en mi kr ode
-al éekxmaktadér ve bu heéz be& ydemdnda ub/d uK myrae G 1-8 kn
ol mak ¢zere iKki tip flash haféezal é model i bul un
sens°r¢ ile 12C (1] C) haberl ekme il e haberl ekec
Mikrodenetleyicinrn  nor mal ve hézl é& ol mak ¢zere i ki tip 1 2¢
haber |l ek me modunda 100kbps, hezl é | 2C modunda

(STMicroelectronics, n.d.).

k e k iSITM32F103C8T6 Mikrodenetleyici

Sens°én#é#@sortam ékék sens®°r¢ olarak TSL2591 terc]|
boyundaki éxkéeklara farkl e tepkil er v-E6Oamdalgaki kan
boyu aral ejéne kapsamakt ade@&m.damBu y asywgleadre @ ragsre
algelayabil mektedir Sens?®°r | 2C haber | ek me pr
haberl ekebil mektedir ( AMS, n.d.). Beylelikle C
edil ebil mektedir TS6E2H58 19 st devimekeedse KAKSE]
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Normalize Edilmig Duyarlihk

0

kekiTlISL®2.5916in Duyarl é& Ol duju Dalga Boy:

Voo Veus

Vobp
Rp Rp Rp

g 7 TSL2591 INT ®
SCL
GND
L SDA

kekiTISL&2.591 Devre kemasé

Sistem Topolojisi
Yukar éda bahsedilen devre el emanlaré ile oluxktur

T-40vdc LM2575-3.3WT 3.3vdc
Voltaj Regiilatérii

h A

GND GND

STM32F103c8Te | SPA UL
Mikrodenetleyici < > Bk
Y > Sensori

F

SCL

kekiTlas7a.rl anan Sistemin Bl ok Diyagram

Donaném Ol ukturul maseée

Prototip ¢retim akamaséenda ¢reé¢gnegn PCB ¢reti mi t o
yerlektirilen bilekenler | ehimlenmi«ktirKkolaykek:i &
bir kekilde ortaya konmaséné sajl améxkteéer. Ayr éc:é
yerlexkxtirilerek test edil mesi planlandéjéndan, m

(kekkielkig 10).
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kekiOr t&aya ¢éekan Pr kekid3D 9Tasar ém

kekiBDl%azéecédan |retilen Kut

Prototip ¢ré¢n hazérlandéktan sonra ger ekl i késa
karkél akél maméxkt ér Arthée hdadeoehbaeryenoeypi testdi Kb
Yazéel ém Geliktiril mesi

Mi krodenetl eyicinin TSL2591 ile haberl ekerek ger
gerekmektedir. Bunun i-in mikrodenetl!l eyi<iiantiermg?®
yazélemé yazéléerken olasé bir elektrik arkéené t e
ve anl ek veri ile bir °nceki ver.i karkél akt éreéelm
edilebilmektedir. Sisteminoldas ék €k art ékl aréndan hassas bir «kKek
bir yandan da -evresel durumlardan kol ayca et kil
Ancak sens®°r¢n dajétéem mer kezl er ignPdzedkein hkéac-rneal nearl ié
H¢ececrel erion i -eri si ortam ékeéjéndan ol duk-a izo
et kilenmemektedir. kekil 11 ve 126de g°m¢l ¢ yaze

HAL_I2
HAL_I2

che_1 - buffer[e] | (buffer[1
11_1 = buffer[2 FFe

keki G°rmdl ¢ Yazeéel eén keki G° megMaizel em G°
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ARAKTI RMA . BULGULARI VE TARTI k MA
Hazeérl anan sistem, il k olarak bir gé - kaynajeée ¢
tasarl anan sistemin takeénabilirliji sajlamak ama
-exkitli el ektrik ark sim¢glasyonlaré ger-ek I e K t i
elektrik arkénén baklangécénda ortaya k a
goesterilmiktir. Bu ama-al ad,e virar kylaépégmrrialkl é j%g
keveéelcémlar incel enmi ktir. Ayr éca, - ak mak
bakl angéeécéndaki kevélcemlare sim¢gle etmek i -
yukarkRbdananéy°ntemlerle elde edilmiktir. keki I
kekil 146te ise TSL2591 ortam ékék sens®°r¢gnegn
Sim¢glasyonl ar - al ékt ér él déj éardtag kK sg°sztleemdneikkit iérk. e |
bir exik (threshold) dejeri tanémlanmék ol up, b
elektrik arké olarak algéelanmakta ve buna g°°re
sistemin elektrikar k si m¢gl asyonl aréna wuygun tepkiler wverd
kKekilde tespit ettijini g°stermektedir. kekil 1
gesteril mektedir. Gor ¢l d¢] ¢ ¢ zieyeet, e ayalei parkKa nkaa y
tepkiler ver mektedir. Bu nedenl e, sistemin iki
yapél makta ve buna g°re karar verilmektedir.

keki Ci A8zén ¢al ekér Hal.
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Grafiklerde ortamdaki ékék dejikimlerine g°re s
g°m¢l ¢ sistemde yazeéel émdsedyas i rktag kaen laekkt ed enfaekrt aidl
czerinden anal i z yapél déj énda ar k sim¢gl asyon é
sim¢glasyonundan ©°nceki okunan dejerler araseéenda

incelenecek olunursa kanel6 dan gel en verilerde yaklakék 4200
yakl akék 2000 birimlik fark g°z¢kmekted|r. Bu

tarafeéendan kolayca tespit edil mesini sajlamaktad
SONUC¢

Bu -al ékmada,n etleeskptirtiik aamakcléayrléaneégel i Kkt i ril en ci hq
Kekilde dejerlendirilmiktir. Geliktirilen sister
potansiyel ri skl erin minimize adét meKIl kiol ar akps
kaynajée ¢zerinde ger-eklexktirdiji testler, siste
Mod¢l er yapésé sayesinde takénabilirlifji arteéerel
Si m¢dralsygr da kul |l anél an késa devre kaynakl areée ve

bakl angeée- akamaséndaki kevelcemlar bakar éyl a t
kull aneéel mase, cihazén ékeéek agapi kimmlsémi nisalf & & ma
testl er de, sens®°r¢égn i ki kanal enda da ékeéek dejer|l
belirlenen exkik dejerlerini akarak sistem taraf:
konusum a K i etkinlijini ve dojrulujunu kanétl amakt act
Simgl asyon sonu-1|ar é, sistemin el ektrik ar ke

algelayabildifJini ve bu dejikimlere uygun t epki
-ékekl arneéendeaekikifleerk sens°r¢n -exkitli Kéek spekt |
nasél y°nettijini a-ék-a ortaya komeKtur. Bu d
yenl ¢l ¢ én¢g artéermaktader.

Sonu - ol ar ak, gelki kari klidreén écni hearzk e ne | teekspi t i vV e

sunmaktader . Bu cihazén dajéetém merkezlerindeki
ve g¢venli k risklerinin azaltéelmaséna tdmeémlmi K K
teknol oji si ve test sonu-1ar e, el ektrik altyapé:
korumak i-in pratik ve uygulanabilir bir -°9z¢m
dajéetém merkezindgeblekhicrkearakidahaskapsaml e i
TEKEKK] R

Yazarl ar , bu -al eékmaneén ger -eklexktiril mesinde °
A.k."ye i-ten tekekke¢rlerini sunar.né&nr&krekem tsag
iczerine yapeélan bu araktérmanén bakar ésénda krit
s¢re-lerinde g°sterilen il gi ve sajlaneéel an kay |
takéméxkt ér
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El ektri k Dajéetéem kebekeCoerti)n dley gWug zaana | Kaa @lnan
Kalite Parametrelerine Etkileri
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'Yekil @érmak Elektrik Dajeéetéem A.Kk.
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¥zeRl:ektri k Dajetém kebekelerinde Tedari k S¢greklilifji
Denetl eme Kurumu taraféndan titizlikle takip edilen
Daj étém Sisteminin Teknik Kalitesine KIikkin Usul ve
takip edil mektedir. EN50160 standartlaré -er-evesind
(GD) , Gerilim ¢°o°Hamremoni(ks¢Bqz ullomd,amUzun S¢reldi FIl i ker
standartl ar én sajl anmaseée hedefl enmektedir. Tekni k K
parametrelerinin takibi el ektri k dajétem kiskemleri,
yapélan ve kritik °nem arz eden teknik kalite paramet
belirl enen dejikim séneérlaré i-erisinde kesintisiz ke
Kirketl eri taraf éndan el ektrik daj étéem «kKebekelerinc
uygul amal ar , yentemler, projeler dée¢kenegl mekt e, gel i
daj etéem Kebekel erinde (SFrQopeetl)an uyYgwleaymakapk amadsedt ay !l at
parametrelerine yansémasénén analizleri yapél méxter.
seviyesindeki el ektrik dajétéem nokt allaaré nidwml |1Cd néslsmeéeA
kaydedilen °1-¢mler incelenmik ve y¢zey Kkapl amasé u
yansémal aré analiz edil micktir.

Anahtar KelimelerEpdk, G¢- Kalitesi, Tekni k kGohty te Parametr el

Effectsof Surface Coating (SiCoat) Applications On Technical Quality Parameters in Electricity
Distribution Networks

Abstract: Supply Continuity, Commercial Quality and Technical Quality monitoring in Electricity Distribution
Networks are three main topics traae followed meticulously by the Energy Market Regulatory. Technical Quality
monitoring is followed within the scope of the Procedures and Principles Regarding the Technical Quality of the
Electricity Distribution System published by EMRA. Within thenéwaork of EN50160 standards; It is aimed to
implement standards for Effective Voltage Change, Voltage Imbalance, Voltage Sag, Total Harmonic Distortion,
Long Term Flicker and Harmonic change. Monitoring of Technical Quality Parameters, especially Effective
Voltage Change, Voltage Imbalance, and Voltage Sag parameters, is of critical importance for electricity
distribution systems. Distribution Companies are obliged to uninterruptedly meet national and international
standards for technical quality parametehsit are monitored and are of critical importance, within the limits of
change determined in the relevant legislation. In accordance with this obligation, various practices, methods and
projects are considered, developed and implemented by distributigpacies in order to provide better quality
energy in electricity distribution networks. In this study, the details of #@o&i application in distribution
networks and its reflection on technical quality parameters were analyzed. During the studp, @ass quality
recording devices were used at the medium voltage electricity distribution points selected as a pilot application,
the recorded measurements were examined and their reflections on the technical quality parameters were analyzed
when the sdace coating was applied.

Keywords:Energy Market Supervision Agency (Emra), Power Quality, Parameters of Technical Quality, Surface
Coating (SiCoat)
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1. GKRKK

El ektri k Dajétém kebekelerinde Tedari k Skrekl il
Piyasasé Denetleme Kurumu taraféndan titizliklI e
yayémlanan El ektri k Dajéetém Sisteminin Tekni k Ka
Kalite takibi cl kemi zde 60tszandaettaké p- edi éwmecgk
Dej i Ki mi (EGD) , Gerilim Dengesizlifji (GD) , &ri
Uzun S¢relii FI'i ker ve Harmoni k parametrel eri -
Kalite Parametrelerir@ln  ° zel | i kl e EGD, GD, ve G¢ parametrele
i-in kritik °nem arz etmektedir. Dajétéem kirket!]l
parametrelesal i venul u<ilgdirmewzeatteé beti amda&mteharde] i K i

i -erisinde kesikletyic &igml kdBoK elgaky,and i¢ll mek gerejince,
tarafeéendan el ektrik dajéetém «kKebekelerinde daha
uygulamalar, y°ntemler, projeler d¢kegnegl mekt e, g

2. MATERYAL VE Y¥NTEM

Yapebwn-al ekmada dajétéem «kKkebekel-oahdeuyagqpled mas
detaylaré ve teknik kalite parametrelerine yans
EDAS (YEDAS) sor uml | uoka gerifim gesigesinuaekie dtetbruil kunaaj ét &

u
noktal arénda TS EN 5014HC618004301Cé as ap ér Ina kaliel
1

<
- B
oS
o5 g O
(=]
-

kaydedi ci cihazlar ku anél mék olup kaydedil

y a p €| diékfikekaliteaparametrelerine yaré mal ar &€ ener j i izl eme platf
edi |l mi ktir.

2.1.G¢- Kalitesi Parametl!l eri

Gerilim:Ggkimeismi n bir tam dal gadan daha wuzun bi

dejere dhedesi dkebeke yeter gikzInmojtior | aw &meé yyd k lad
devreleridir.

Gerilim Ygkséel mmsh: bir tam dal gadan daha uzun bi
dejere -eékmaseéedéer[1][6][7].

Al -ak Gerilim (AG)54svevarnyaesée Kabuwl 20@&NimddAE)! ir s e
seviyesi -20006\0(16kvB @BV ar asé kabul edilebilir sevi

Gerilim Diismesi Gerilim Yiikselmesi Kesinti

T
T

vV
kekiG¢- Kalite Olaylaré

o

Geriim De n g e s¥ |z-| gefjyaduboyunce® | - gdrilenmegatifb i | etkiednei] er L @8Hani n
daki &at @ k a eaakz%a Sednpeaitif mi | e koernaméexla®o20| mal édeéer [ 1]
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Vci Vb2
Val Va2 \\\
Vbl Ve2 Va0 Vb0  Vco
Pozitif Bilesen Negatif Bilesen Sifir Bilesen | 58
kekBideri |l im DengesizlifjJi Parametreler
Gerilim ¢ © k meNsoimi n a | frekanst aki KebekeOgpa)k e s amb ¢ e €kk
d¢kmesii30( @.e5i yot) olayéna denir [ 2, 3, 4, 5] . G
kurulukl arénda °©°nemli derecede ¢retim kayéplarée
sebepl eri araséendaatikaderdavridlkeregnetrrjdrdsfndrimi | me
b¢eyek yéeklerin devreye girmesi ve akéré y¢igkl enme
Harmonik: Doj r us all ol mayan y¢kler veya geridomadal ga

bozul maya ujraméxk brirl iamhde,r nanmna f b ialk&dnekangddydae Igens é
ol ukan ®i h g« e@anbiiglr i n

THB(Toplam Harmonik Bozulma): Gerilim harmonikb i | e k e atkinedreij neirnlkarelerin i n
topl aménéen karek@ke¢ngn, anaebidlaé gan ikre k éyi dndddeek d e jb e
olarak ifade eden ve akajédaki f or rhealr mokadarjé&nca h

dej edr@heirl ) 8 nof arbhé uygulaneéer][ 1].

40 2
2. U
THB, = 1"=2 X100

1

Fliker: Y¢ kt ek dal gal anmal ar nedermnmatl gr loerrtianydae -kéekrapni
a-an 50 Hz altendaki gerilim sal énémlaredéer[1].
Uzun S¢r eRlit :FIKkkiersiaatl i k zaman aral éjé boyunca ¢
akajedaki for mg¢l uyarénca hesaplanan fliker «kidd

1 12 3
P =3— P
It 12; St ;

Keésa S¢r @Isit : FIlOkelmki kal ék periyotlarla °I-¢len f

Fliker kid¢( Sénér Dge¢
Pst O 1.0
Pit 00.8

3.BULGULAR
Y¢zey KapiComdageée UyQiul amas é

SiCoat , Silikon bazl & Koa-rakk aapkléanima onkasliztelneensmed,i r a
sorunl arénda kull anéelan bir uygul amadeér.
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kekiUyg3ul ama ¥ncesi kekiUygdul ama Sonr aseé

Etkin Gerilim Dejeri.i

Yézey kaplama uygul amaseé ggeerr--eekkll eekkttiirriill dmekdteenn ©snc
periyoduyla ©°I|l-¢mler al énmék ol up, TS EN 501606
incelenmi ktir.

Uygul ama °ncesinde en y¢ksek (19.800Volt) ve en

araséeénda 1kVoltbéa yakén fark g°zlemlenirken, uy
i nmi Kt ir.
Sonu- ,oledarkalm gerilimde kararl él ek artmék ve ivyil

kekiUygou:l ama ¥ncesinde EG

111 -
kekilUygeul ama Sonrasénda EG
Gerilim Dengesizlifji
Y¢zey kaplama uygul amasé ger-eklexktirilmeden ©°n
periyoduyla °Il-¢mler alénmék ol up, TS EN 5016060
i ncel edyng It a ma s o mr adseénngdeas,i zd e rjiil iparametresinde

i mit dejer akél maméxkt éer.
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kekily gl ama ¥ncesi Gerilim Dengesi zl|

|60

@ il -

KEKKL 8: UYGNRABA SBRKLKMZDEKNGES

Gerilim ¢°kmesi

El ektrik Dajétem Sisteminiwe TEkadlkarKakapseamared e

kaynajéndan al énan °|-¢m¢n 1 haftaleéek Gerilim ¢P°
°ncesinde | imit dejerin ¢(¢stegnde gerilim -°kmesi
sayésénda adel mai hexmrebekeameydana gel mi ktir.

' D [! a! mb/ 9. ' D] [! a! { hbw!
100 70
90 o8 °
?. 60 ® o
70 g ® @ 50 p
[ ] [ ) [ ] [ )
60 % ® a0 ®
50 °
40 { e ® .l 30 | s e
[ )
30 Wee © o 20 ‘. by *
20 o "
10 @ e% oo ¢
0 0
0 0,2 0,4 0,6 0,8 0 0,2 0,4 0,6 0,8

4. SONU¢ VE ¥NERKLER

Yapélan bu -alékmada Elektrik Dajéteéem Sisteminir
incelenen teknik kalite parametr eld-8r0i CHE MBI 6A0 sHi
g¢- kalite cihazlareée al-@»nG¢n Tdeekneirk eknadliirtiel milk-teinml.
(SkrCoat) wuygulamasénéen detaylarée ve teknik kalite

Bu dojrultuda;

T Etkin Gerilim Dejeri
1 GerlimDengesi zI|l ifj]i
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T Gerilim ¢°kmesi gi bi,

teknikk al i t e parametrelerinde %50 yakén iyil exkxmeler
Bu -alékma sayesinde Kebeke bak®dmakbhaameyétd el ing
daj et ém K eb eakelsiiynedtel ebraiknéimm fve Kkl asi k bCGoatgih f aal.i
-ekitygule&m&klaadmaén °memli bir etkene sahip ol duju
KAYNAK¢G¢A |61
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Alfa Bozunumunun KuantumT ¢ nel | e@se&| €§e®andon Kzotopl aréne
Bozunumu Ol&@a&] & Tahm

Ark. G°r . Mehmbt PFEnorfe. Bra.l amw?’r at Oduncuoj |l u
Marmara !niversitesi
el déz Teknik !niversitesi

*Corresponding author: Mehmet Emre Balan

¥zeBu -allkkuamadam mekanijinde ©°nemld. bir fenomen ol ar
a-éklanan alfa bozunumu t emel al enarak 8Be k¢me bozul
bir Kekil de i ncelenmiktir Radom'lwlr é s a@idNeuccd eat f aDaba
veritabanéndan al énarak bu izotoplarén 8Be k¢gme bozurt
edil meye -al ékeéel méekeéteéer. Bu inceleme i-in gereken byg
yvaré °m¢gr) Radon el ementinin 30 izotopu i-in ayré ayr
ol ayl ardér Bu y¢zden Radon i zotoplarénén 8Be bozunun
il e teorik olarmgkhebeéleimel ¢ emirdktsiir il e el de edilen yareée
(ubL) , Hor oi ve arkadakl arénén yaré °m¢gr yasalare il
dejerl eri tahmin edil meye -abewBalbmaxktiéern.n ¥bDdel iHoreoi
hesaplama sonucu el de edilen yaré ©°m¢r dejerl eri N D
hesaplama sonu-I|larénén dojruluju tejit edilmicktir. B
veheapl ama sonucu el de edilen yaré ©°m¢r dejerleri el de
8Be bozunumu i-in ele alénan b¢teéegn i zotoplarén deney
al enan dejerler 8Betlmpménbezrunumiumunemedr ok arak al én
bozunumlareée i-in elde edilen tahmin sonu-I|arénén ile
8Be k¢me bozunumlaré ile tutarl e olacajJé °ng°r ¢l mekt o
Anahtar KelimelerrKuant um T¢nel | eme, Al fa Bozunumu, K¢me Bozun

Denklemi

Est émates of the Possébeéeléty of 8be Cluster Decay of
Alpha Decay

Abstract: In this study, the cluster decay of 8Based on alpha decay explained by the quantum tunneling theory,

was thoroughly investigated for Radon isotopes that undergo alpha decay. The isotopes of Radon that only exhibit
al pha decay were taken from t he @ Nwashalatoprediettvethe8er vi c ¢
these isotopes could undergo 8Be cluster decay using the tunneling theory. All the necessary parameters (speed,
frequency, Q value, radii, range, and hEdé) were calculated individually for 30 isotopes of Radon. Cluster
decays are very rarely observed phenomena, and for this reason, the most stable and least stable isotopes for 8Be
decay were theoretically determined using the tunneling theory. Thiif@alflues obtained using the tunneling

theory were compared with tteslerived from the Universal Decay Law (UDL) and the-lif@flaws of Horoi et

al., aiming to predict the halfves of the isotopes for 8Be decay. Initially, the Hifd#fvalues for the alpha decay

of the isotopes were compared with the 4ifdf valuesobtained from UDL, Horoi's laws, and calculations,
verifying the accuracy of the computed results usinglalfalues from NDS. Based on this verification, the-half

life values for 8Be decay were obtained using UDL, Horoi's laws, and the calculatioltsreThe reason for

focusing on alpha decay is that there is no experimental data available for all the isotopes under consideration
for 8Be decay. Therefore, the values obtained from NDS for alpha decay were used as a basis for the theoretical
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predictions of the 8Be cluster decay. The prediction results obtained for the 8Be decays of Radon isotopes are
expected to be consistent with future experimental observations of the 8Be cluster decays of Radon isotopes.

Keywords:Quantum Tunneling, Alpha Decay,€lt er Decay, Coul omb Barrier, Sch
1. Girick |63
Radyoaktif -ekirdekten yayémlanan par-anén boyut
hafif fisyon par-aseéndan daha hafif bir par - &
radyoak i vi t esi veya k¢gme bozunumu olarak adlandér
yayéml a8nGll, CBe0O8 ¢é -3 gi bi k¢mel erden dol ayé bu s
el ementlerin kendilijinden fisyrdln6hl @t hseadldandarH
Geiger ve John Mitchell Nuttal!l taraféendan rady
- al e[y weaGeorge Gamowi8] ile Ronald Gurneyfedward Condorf9]t ar af éndan bir bl
baj émseéez ol arak bbp2Raad8umuenvmd&uantfuum t ¢,¢nell eme
radyoaktivitesi i -in b¢gyegk bir adem ol muktur . T¢
bozunumu yapan radyoaktif -ekirdejin yar €l anma
fenomenininter i k temel |l eri ni ol ukt uAklmfaad ab dz,wnkmubn urn eyte
°mr ¢n¢ hesapl amak i -1in HXfve Evrensel Baaunkaakdraurul(BL)Eé n é n |
[11]gi b bir-ok forAmmfla dozaywambduaelemewt §ar e °megrl er
al énar ak k ¢ me bozunuml ar é czerinde yeni -al ek
geliktiril meye hala devam et mektedir. UrMfl2lnyum el
Akti ny um, Fransi yum, Radon, Tor yum, Protaktinyun
izotoplarénéen k¢Ble bobftanm@mzmadmanan t ¢ inell eme o
referans al énarak bulunmaya - adeklédrmérktlieg me Bhio z-u
[14]i -inde devam et mi kKtir.

2. Y°ntem

e bozunumu yapan radyoaktif -ekirdekl erde, k¢
Coul omb bariyerinin potansiyel enerjisimdemed¢ky¢
gesterir. George GeEmowarve CRomalnd uGubmég e msez ol
bozunumu, kuantum tg¢gnell eme i |l e a-éekl an®Beekt er .
bozunumu vyapma ol asél éjé teoegikr eongairik Kuwlhlmd mé le:
-ekirdekten -ékma ihtimali (P) hesaplanmécxkter.
_ g (2.1)
0 Q °
Kzot op®B@ar &g me Dbozunumu séraséndaki frekansl ar é
denklemdekiRk ¢, me - ekirdejickhéyaréki-mpé&jhienvealRé -apéneée
. 0 (2.2)
Q—
¢Y Y
Té¢nell eme esnasénda k¢gmenin hezé i se akajéedaki g
‘ b (2.3)
U -
Qol mak ¢zere izotoplarén k¢gme bozunumu esnasé

bul unmuktur.
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aé :
Yy ag (2.4)
Daha sonra hesaplanan yaré °m¢gr il e
°m¢r yasal ar é aknall laa n g lagréed kmélk é was le n
g°re belirlenmicktir.
UDL denkleminde a, b ve ¢ denklem sabitlerini, k ¢ me - eki r de
proton Oslayesreinre, k¢t bekenZimaedapgEnéketl e
. ~ - (2.5)
1T CYy GO = & OO 6 0 @
* ——dejerini temsil et mektedir.
. ;s OO . - (2.6)
I T CYy W' W — X o W
0

/

jicnk@z ot ohi sagiE
numar aséneé

Burada da a & ,b: ,b», x ve y Horoi denkleminisabitlerini temsil etmektediAy r € ¢ a

génece

el ket e

For m¢gl ¢ne

k¢tl Bskignme,ni n

n izotopl ar én @&nklenad2d yae bgePzraeph amunéik- if m ek ans
hesaplanm&r 6RedgP e el &eed ey &l ced end kalk€@n € d a |

3. Sonu - |
Rado

216e g°re
veril mi ktii

Tablo 3.1Radonk ot o p Alla Bazumenmik i Hesaplanan Q,fveBej er | er i

ar

0

vV e

An al

0 0

izl er

g°r & blmesuapnagymmeéuytréary.a n
(al fBeparzoaoPudundykke¢tl esini

2.7)

aln &k éze k-ierkd ejdierj

Kzot o Keéz Q (MeV) f(sh P
¢tcekird
Y¢ 0 € 8,040656 1,12055 10% 7,66909 10%7
Y¢ 0 € 7,862741 1,10656 10%* 2,12216 10Y
Y¢ 0 € 7,693209 1,09306 107 5,98954 1018
Y¢ 0 € 7,616826 1,08614 10%* 3,43901 10'8
Y¢ 0 € 7,410966 1,06991 10% 6,7136 10'°
Y¢ 0 € 7,349488 1,06402 10%* 4,2202 10%°
Y¢ 0 € 7,131518 1,04671 107 6,73074 10°%°
Y¢ 0 € 7,043026 1,03881 10% 3,21462 10?%°

evrensel
kar ar séz

NDSb6den
ver i PPBeer ibnoez ugrurneu nhdear ai-z&éojtao p- & k-ai cna k
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Kzot o Keéz Q (MeV) f(sh P
tekird
Yé 0 £ 6,861385 1,02396 10** | 6,35834 10
Ye 0 € 6,773824 1,01606 10 | 2,92001 10% |65
YE 0 € 6,630374 1,00391 10 | 7,61544 10?2
Y¢ 0 € 6,547471 | 0,996309 10** | 3,50542 10%°
YE 0 £ 6,386323 | 0,982686 107 | 7,05427 10%
Y¢ 0 € 6,383528 | 0,981193 10** | 7,21187 10%
Y¢ 0 € 6,251256 | 0,969717 10" | 1,85885 10%
YE 0 € 6,261503 0,96926 10?* | 2,18464 10%
YE 0 € 6,155312 | 0,959773 10** | 7,20883 10
Y¢ 0 £ 6,159038 | 0,958837 10* | 7,90111 10%*
Y¢ 0 £ 5,966219 | 0,942508 10** | 9,37212 10%
YE 0 € 6,385391 | 0,973821 1C0°* | 9,96902 10%
Y¢E 0 ¢ 8,245585 1,10522 10** | 9,73376 10'°
Y¢E 0 ¢ 9,208750 1,16652 10** | 5,70709 10*®
YE 0 € 8,838947 1,14143 10% 5,9875 10
Yé 0 ¢ 8,198079 1,09791 10** | 8,05669 10'°
Ye 0 ¢ 7,887891 1,0756 10% 8,50814 10%'
Y¢ 0 £ 7,262859 1,03083 10** | 5,61503 10*°
Y¢ 0 € 6,947082 1,00694 10* | 3,52245 10%°
YE 0 ¢ 6,404953 0,96567 10* | 1,81697 10%
Ye 0§ 6,163696 | 0,946155 10 | 1,43335 10%
Ye 0 ¢ 5,590827 | 0,900022 10** | 1,66787 10°°
Radon i zd38ebptanpaomiken22yne dg°®re hesaplanméek freka

216 e
ver il

g°re hesaplanm@K 6 ed@gP e el &y ey & ced ene kalk€@nj € d a |
mi Ktir.
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Tablo 3.2Radonk ot o p FBaK enmBezunumuk iHesaplanan Q,fvePe] er | er i

Kzot o Keéz Q (MeV) f(s? P
¢tekird
YE 0 @ 15,642579 | 1,05177 10?%* | 2,1235 10%!
Ye 0 @ 15,464663 | 1,04438 10** | 5,9883 10%2
Y 0® 15,093929 | 1,03042 10** | 3,5381 10%°
Yé 0 @ 14,844288 | 1,02052 10 | 5,1176 10%
Ye 0 @ 14,412075 1,00424 10** 1,4729 10%
Y 0 @ 14,244406 | 0,997076 10 | 3,7832 10°°
YE 0 @ 13,789837 | 0,979765 10** | 6,9789 10°%
Y 0 @ 13,609127 | 0,972067 10** | 1,4316 10%
YE 0 @ 13,180640 | 0,955412 10** | 2,5393 10%°
Y¢ 0 @ 12,991547 | 0,947321 10 | 4,2427 104
Y¢ 0 @ 12,612429 | 0,932208 10** | 9,351 10
Y¢ 0 @ 12,436376 | 0,924505 10 | 1,5766 10*
Y& 0 @ 12,093587 | 0,910525 10** | 3,9896 10
Y¢ 0@ 11,992985 | 0,905592 107 | 1,4077 10
Y 0 @ 11,654853 | 0,891619 10** | 3,033 10%’
Y 0 @ 11,653921 | 0,890474 10** | 3,3001 10%’
Y¢E 0 @ 11,388446 | 0,879183 10 | 1,4626 10*®
Y& 0 @ 11,394035 | 0,878314 107 | 1,7222 10*
Y 0 @ 11,089436 | 0,865432 10** | 4,1338 10°°
Y 0 @ 11,509540 | 0,880595 10** | 8,5175 10%
Y 0 ® 13,133134 | 0,939513 10** | 5,0916 10%°
Y& 0 @ 14,524786 | 0,986841 10** | 2,0838 10%
Y 0 @ 16,342131 1,0455 10% 3,4276 10%
Y& 0 @ 17,060313 | 1,06694 10" | 5,5052 10%°
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Kzot o Kéz Q (MeV) f(sh P
¢tekird

Ye 0 @ 16,331884 1,04267 10%* 3,8653 107

Ye 0 @ 15,004505 0,99821 10% 1,6736 103 |67

Ye 0 @ 14,381336 0,976104 10% 9,7539 10%

Ye 0 @ 13,219763 | 0,934751 10" | 2,322 10°°

Y 0® 12,733523 | 0,916322 10 | 1,8478 10*

Ye 0 @ 11,613867 0,874086 10* 7,5512 10*'
Radon izotoplaréndan al Ba Ikgamen brow uynaipndi2d diej @tr o @
verilmiktir. T¢nell eme prensibine §Bebogunymamaée | me k
ujramasé halinde ¥é&izotgpaduras éz -ekirdefji
Radon i zoBeplkgm&némozunumlar é, alfa bozunumlaré
ol aséel ékl ar @énén ( P) yani ipenetrate faktorl eri
dejerl erden -ékan sonucdBe gkgnee Roaodzounn uima atuo pd °azrlé
bozunumlar éné g°zlemlemeye g°re daha d¢gkek bir

.BBe k¢me bozunumununda en 1k0803EMeYe zd e jeekri ir rdee ks aemi mt¢
izotopl ar®B@eék¢sméfhoxenuml|®Be éeg bwazlalud@] Smcdaicu a
ener ji (Q) alfa bozunumu sonucu a-€éja -éeékan ener

Burada en kararséz -eki A,d664i00R's'd¢nabbgeilk fgrekad me kd
P dejerl eri ile kéyasl aoakdéegfeamati kebhiansddpjer meer

e k¢me Dbozunumu dej 41338e107rd eb alkaalodé jiézntBeao pPh=ar é
bozunumuna kar ké %¥aollarakr Ig@ r -,é kmerkdeldi r . Yine alf
en kaerkairrldée k- bur ada da @,865482K%2sk) farlenkéakntseé rdej er i ni

Denklem2.5 vedenklem2.6 6 y a g°re hasegprelrdmemék INDESHOden al énmeé
logTiodej er | er i 24vee dgelmrkel ehmeis@d @il eamime&xi | agd] édaki tabl

Tablo 3.3Radonkz ot o p FBaKsenmBezunumuk i n UDL , Hebaplanani loghv.e
Dejerl eri

08 "Yy 08 Yy 08 Yy
Kzotopl (UDL) (Horoi) (Hesaplanan)
Ye 16,429743 14,04391 9,491761
YeE 16,964928 14,607 10,04457
YeE 18,148474 15,80655 11,27895
YeE 18,960543 16,64137 12,12284
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08 Yy D& "Yy 0 & "Yy
Kzot opl (UDL) (Horoi) (Hesaplanan)
Ye 20,442385 18,13379 13,67073
YeE 21,016112 18,73452 14,26414
Ye 22,682391 20,40808 16,00582
YE 23,349316 21,10025 16,69721
YE 25,031774 22,78975 18,45583
Ye 25,783725 23,56537 19,23659
YeE 27,375985 25,16633 20,90036
YeE 28,124098 25,93811 21,67711
YeE 29,658949 27,48271 23,28051
Ye 30,100586 27,95333 23,73528
Ye 31,702079 29,56341 25,40868
Ye 31,676444 29,57479 25,37258
Ye 32,978618 30,89074 26,73152
oY £ 32,920146 30,86965 26,66101
Ye 34,476647 32,43546 28,28715
Ye 32,275414 30,30833 25,96565
Ye 24,855940 23,05221 18,16098
Ye 19,504130 17,82742 12,52763
Ye 13,575172 12,03463 6,286417
Ye 11,477117 10,0068 4,071818
Ye 13,543352 12,07226 6,235399
Ye 17,720624 16,21314 10,61786
YeE 19,864050 18,35478 12,86206
Ye 24,289403 22,74007 17,50418
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Tablo 3.4Radonk ot o p AllaBazumemuk i n

|69

ver mektedir.
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UBAK UBAK
08 Yy 08 "Yy 08 "Yy
Kzotopl (UDL) (Horoi) (Hesaplanan)
YeE 26,303522 24,75487 19,61203
Ye 31,459880 29,85946 25,02117
l o 3.306deki dejerlere bakél deéj] énlde@d eUPHel eei Hor
aplanan dejerler ayné sonu-1are
é | dBg ébnodzau nu mun a KéevYark elnareanr kéaz avredldeakr- ceekk r d
l eml enmi Kt ir.

UDL Hesadlanarove NDBe j er | er i nden

Elde Edilen logieT12De J er | er i

08 "V 080 Vg I Y, |0 & Y
Kzot o] (UDL) (Horoi) (Hesaplanan) (NDS)

YeE -3,564947 -3,38688 -5,093441 -2,920819
YeE -3,014153 -2,847784 -4,530018 -3,107905
YeE -2,471781 -2,316649 -3,975305 -2,221849
YeE -2,231239 -2,070693 -3,731586 -2,356547
YE -1,532248 -1,391603 -3,015568 -1,187087
YeE -1,330243 -1,182122 -2,81155 -1,187087
YE -0,545385 -0,421892 -2,007158 -0,229148
Y& -0,226669 -0,102174 -1,682932 0,0128372
YE 0,466669 0,5715748 -0,972894 0,845098

YE 0,802005 0,9069561 -0,631569 0,9867717
YE 1,377780 1,4695773 -0,042659 1,6253125
Y& 1,712093 1,8039394 0,2975996 1,8721563
YE 2,398012 2,4706647 0,9998666 2,2304489
YE 2,393165 2,4843306 0,9909311 2,5314789
YE 2,973867 3,0515499 1,5848452 2,744293
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08 Y 0 Y 0 Yy 0 Yy
Kzot o] (UDL) (Horoi) (Hesaplanan) (NDS)
Ye 2,909738 3,0090522 1,5149134 3,1646502
Yi 3,385412 3,476011 2,0006998 | 3,2375437 170
Ye 3,350908 3,462303 1,9613005 3,9365137
Ye 4,261353 4,3412657 2,8946101 4,7206554
Ye 2,282423 2,487597 0,8536017 3,1565492
YeE -4,552936 -3,959649 -6,190996 -1,712198
YeE -7,257327 -6,500339 -8,982574 -7,5867
YeE -6,294781 -5,572736 -7,993962 -5,638272
YeE -4,459454 -3,819462 -6,105988 -4,346787
Ye -3,499729 -2,894403 -5,120753 -3,267606
Ye -1,361679 -0,854513 -2,921808 -1,471726
Ye -0,180655 0,2800602 -1,709115 0,4712917
Ye 2,062080 2,4192659 0,5965572 1,7528164
Ye 3,145691 3,4618316 1,7084181 3,146128
YeE 6,021216 6,2001055 4,6643167 5,518827
logy,T,,,vs Kiz Gekirdek (Po) N Sayist gRnicin log,, Ty, vs Kiz Gekirdek (Pb) N Sayist gRn icin
8 45
6 4
4 35
2 o 30
S 0 -0l '-: %
E'E_Q ~8—HORQI g 20 - )
- —a—Hesaplama 15 =p=HOROl
* —8—Deneysel 10 ——Hesaplama
4
5
,8 0
-10 103 106 109 112 115 118 121 124 127 130 133
105 108 111 llliugtlk?irde}(z(%o)|1‘12§ay|sl|26 129 132 135 Kz cekirdek (Pb) N sayisi
GV (B)

keki Ra8onl Kzotopl ar®BeméBodanu mialvisaiNv d Kedz) ¢ekir dek
Sayéese) Grafiji
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kekildddedn de g°r ¢l ecej 126 oanmoktee®8en° b o D n usnauynéas ek ar K ¢
izotoplaréneéen en kar ar sézye[@dkdaurjajr seear i- ets tdek me
izotopunun®8e bozunumuna ujr amsa ckséoznu< @k ierlddeej i end inl enn° t

g°ster mérkafeidk tre k i kéz -ekirdek n°tron sayéséneén
bozunumunutemsiletrhtedjr.NBuyerBBe bozunuma kar ké eflvcidotapurmm | &€ - ek
bozunmasé ilkdkelzde ekdirldefi nin n°tron sayésénl%te
4. Sonu-lar ve Dejerlendirmeler

Radon izotopunun yapélan hgsNapIamaIar sonucu 30
Yeol arak gor ¢l megktgr . Bu U @atodpwprunki@z n®é¢ kiomd eja
fizikte o6sihirli sayked@?ooalsd rmeawdtdesthi a nd@nmréed adhi j1€r6 @
-ekir(devEgi @ Ydkéez -eki¢ diech Dedrdfin®Pitmr on sayéseée ise 12
Buradan -ékan sonu-°Beubdozun®mdoua keiarodkea peh ayt aén ik énz

sayeéesé 126 ve ona en yakeéen ol@dklak HMaerkoil dee glees &k
° medre] erd e@idotdpa YE YE& Y& kKar et Tablolnd ckatlkiarsle ] @ kel er i

Tablo2 6 d e k®im¢yrardee] erl erine bakéel déjénda Radon izotc
dejerlerinin -ok k¢-¢k yaré °megr dejerlerinin is
yaré °m¢r dejerlerine bakél déejéndmai BBre kigandarbolz
ol duju a- ék-a gor ¢l megkt gr. Buradaki sonu-1ar
bozunumunun deneysel olarak g°r ¥YEmé&golvackh@k €] € er
belirl enmicktir.
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Cocukam&eadekeY ar at éeceade Pe ¥ @antegndde Kul | anél acal
Kavr aml @&aeB&l zlerrakt ér ma

Arakteérmaceée "Ferhat ! zng¢k
Sivas Cumhuriyet ! niversit eSsainatBjairt iEf iBiilmimlAenrai
ResimKk EJ i t i mi Bilim Dal é

ferhatznk@gmail.com

¥zettocuk resimlerinin dejerlendiril mesi dékarédan bac
yenl ¢ dgegaekmeyien kompleks bir etkinliktirekononokcuj un vy
durum gi bi bir-ok etkeni g°z °n¢gnde bulundurmak sur.
kuramlar =-er -evesi ndelkénagrealki kdienj eervireenlde rrimed iykakpaétl emad € c
kull anél anlaré Jean Piagetdéin zihinsel gelikim ve Vi
Stokrocki (1997), bu i ki kur amé e wlilramntkil ragrdeek . o rotl auk t hu
gelikim evreleri tabl osunda t emel al énan °j7 el er; [
dejerl endiril mesinde en az bu ¢- ©°jJe kadar ©°nemli 0
°J elerini damejkulllemmdé@lraca&k bir gelikim evreleri tabl oc
i Ki ni hem kol ayl aktérmakta hem de dejerlendirmenin d
yarat éceéel ek °Jesinin nasléednuwr zdlemd yenkeéc,e j-i onci u kg °rset semiemi

zorl aktérmakta ayné zamanda da dejerlendirme yapan u:
objektiflikten uzaklakmaséna sebep ol maykatpamééexkr .o | Bduu kal ra:
yaratéceéel ek tanéemlarénda ge-en kavramlarén belirlenm
i -eri k anali zi tekniiJi kull anél mékt ér . El de edil en Kk

frekanpsléanhmexa ve en -o0ok tekrar edilen kavramlar bel i
tanémlarénda, °%°zg¢n, yeni ve farkl e kavramlarénén en

ol arak el de edi |l en ebsui mlidrgiimdenk ié Kyéd réantdéac, € |- &kc u°kj esi ni n
ve farkl é& kavramlareée -er-evesinde bir dejerlendirme
Anahtar Kelimeler:Yar at ecéel ek, Sanat sal Yaratéecel ek, tocuk Res

Gel i ki m.

1. GKRKKk

tocuk resimlerinin dejerlendirilmesi -ok y°nl¢ d

yaparken kullanéelacak olan kriterlerin belirlen

gel i ki mi vb. fakt@nderulghmal @dégm.deNi t ekim Jean P

ol ukturur ken, -ocuklareée yak gruplaréna g°re sén

akamada ger -eklekmektedir-2 Barl|l aKkl|l Bugn26 hy a Mgh o e
Somut Kkl evl2e ly alx® nveem S6oy ut Kkl evl er D°nemi 12 ya

Kandeéer , 2005) . Benzer Kekil de Vi ktor Lowenfeld -
gruplaréna g°re kategarnuikdear@&tnmi-«tzigri.s el owen fi li dni
Bunl ar ; Kar a4 aynak D°khema Enogaxi B%medm iyvda kD° rmeem - & Kk
D°nenri2 Yak ve Doj all4d éyy &k DI°arearki sl&r al anméxkt ér (
ar as edredqalkeir | i kl er di kkat -ekicidir Bu durumu far
6in -izgisel gelikim evreleri kuramé il e Piaget
olukturdukl arée gelikim evrildlelrané&méné stuemrdeal kalmmé
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kadar -ocuk resminin d

e dirmesinde bu ¢- ©°
resimlerindeki et ki si vy
é

n
amaz bir ger-eklikti

Sanat ejitiminde yarat
Franz Cigek 6in romant.i
sanat-é& yetiktirmek ol m
i -eri iende atnepir -i - ek
Stokrocki, 1997).

2. Y¥NTEM
21.Ar akt ér ma Model i

reenl [I°enreiml L owe nf €ljde il
K¢nce ve inanékl ar éne
né, -ocuklarén yarat
gel i kmel erini 5[371 a

Nitel araktéerma y°ntemiyle yapélan bu araktéér mac
i -eri kt ekmiljiizni n bir dok¢gmané ol duju gibi d¢ md¢
erlnlerine inil mek suretiyle °rte¢k i-eriklerin
, hedef al énan i nsan dawr aamatayEa
mal arda, arakteérmacénén dolayl é yol/l
veya birden fazla metinden olukan Db

eye ,y°redliird eynaemeélkaur al |l ar dahilinde ol uk
t
i

Q X
A S

m ;

an metin ya da metinler k¢gmesinin bazé s¢
ebildiji, objektif, sistemahieketveayd
a

e

[o]]
>
[0l
(¢}
=

ren varléejené kanétl ar, anl amlaréné ve
-alektéje metinlerden elde ettifji me s aj
A kegiz, DemireK 20023 d

met odu, kitapl ek a
belirli bir amaca y°neli k,
kapsamaktader (.Karasar, 20

3-1—1:—c-(-D|—-
3 ® —w X <~ o~
o—s —o -~ =

U ec x o' o—o ~Qa
O INDNDD®—=®
WWCD<('D__('D
QJ?T:‘SB('D('DI__'CDI

]

rakt e ya da bel ge
kay én
12 S

22.Veri Topl ama Arace

Bili msel araktermal ar, belirl enen amaca y°nelik
neticesinde ulakeélan bilgilere ve verilere dayal
kull aneéel areakkt etde gt. &didlem edi | n riler, yapeéel an
(Dakdemir, 2016, s65) . Belirled' i konu iszerind
konusuyla il gild.@i daha ©°nce yapéel mada yaumankesa8é r mal a
ol duju dé¢kegnegl ¢rse ve ver.i toplama ikleminin yol
analizi tekniiji ile °9zg¢n arakteérmalar yapélabil
Buradan yola dékardlekni jéridlehahnande yapélan bel
aracé kKkeklinde kullaneélabil mektedir.

- <
—>

2.3. Verilerin Analizi

rilerin, araktéerma ama-|laré dojrultusunda, t €
emlerine vaerdd et i n¢ mlPagrymgsiy deniro (Galtung,
6 Bu arakt ér mada, -ocuk resminin dejerlendi
€ genel bakl éklarénda daham Itmsanyap&hmacx
yaratéecéel ek tanémlar énda ge-en kavr a
ka- kez tekrarlandéeklaréna dair kar kel
ruml anmasai- %2 amlt aameanaskgg raedcdir . Bu araktér madse
de edilen sayésal veriler Tablo 16de veril mi«kt

3. BULGULAR

Bu araktérmanén problem c¢mlesi dojrultusunda vy
kavraml ar ént afraarfkélnéd akni kyialpeerl an yar atécel ék tanéml
sayésal veriler Tablo 16de sunul muktur.

O< XO "W I
5 = =
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Tablol¢ocuk resimlerindeki yaratécéjén dejerlendir
analizi sonu-1aré
YARATI CI LI K TANI MI YAPAN BKLK
@] ] ] z D z o3 ]
n c = ) - <3( <Z(ZZ
N © - - - 14 o - [
* E ~ = w < D o0 gém § 175
v Z © S S S o )
o & a £ | S > 2| x i
YARATICILIK - > = - ~ - S = =
© < © o o 4 n 2 c
TANIMLARINDA © .| @ o -~ | N g = 5@ ¢ g
GEC¢EN 0 —| E “— — © ] ] = 3
Far kl & + + + 3
Yeni + + + 8
¥zgeén + + + + + + + + 8
Sénérl are b 1
Sénérl are b 1
1
Kcat Et me +
Esteti k D¢ i 1
Bakka i i 3
Deji ki k i 1
Akéceél ek + !
Esneklik + 1
Al kel mékég + !
Merak y 1
Hayal Kurma i 1
3l.¢ocuk Resimlerinin Dejerlendiril mesi
Yavuzer (2011) , -ocuk resimlerini dejerlendirir
ol ukturmaméz gerektifjini; yetikkin bir insana g°©
yetisinin aranmamasé ider d@kt i-joicuik b elsimi tniim. dlked ea d
ger¢Kkeneg °zetl er A¢tocuk hep -ocuk-a -izecektir
fakat safl éjé y°n¢gnden ger-ek yaratéceléektero (Y
resimlerini dejerlendirirken her akamada g°z ©°n
ki kinin bir -ocuk oldujunu unut mamaméz gerektil]i
da resim -izmesi bekl enemed.i kHam bfaikZimésala nh dom nde
a-éekteéer.
Kérékojlu ve Stokrocki (1997)6dnin, Piaget6in zih
kuraméné exlektirerek:; renk kKema ve uzamén kul |
Evreleri Tablosu akajéda verilmiktir
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Tablo2Gel i ki m Evreleri Tabl osu
k e ma Renk Uzam
Karalama Denetimli Duygusal, Her yer
Kkdi° r t y ak | Denetimsiz renk anlay 176
Kimileri isimlendiril
Devim-Duyusal El ve g°z uyumu - abal
Tekrarlar
kema ©° nc e s Kabaformlar Sevdikleri renkler Yézen Ke
Dewedi yakD¢ksel ykelerin - ozi
Ben Merkezci
Ben Mer kezci, alté
Kkl em OncekazanelmeK; yavak ve
kemati k Kabaformlar Ekyaya baj|Taban -
Yedidokuz ydgD¢ksel °yke¢l erin - i zi| Bilinenrenkler Maskeleme
Somut nesnel er Ve ol Kar ék ék
Somut iK|e¥r_n(_aj|n, _ser| yapma, bowwt | andé
senéefl andér ma, dur umdu
Bokl ukt a
. 0 . .
Bakkal arénén g°r ¢kl er Sogydaml e
Ger -eklijijKimi hareketler g°r¢llGer-ek-i ¢tok y°onl
Dokuzo n i ki |Rol I eerkekf Hellenir. Kimigel gel ey ' 29'°8!
P . . _ _ _ KI kel g°©°
tete -ajé |Giysiler farklelakér |Karékek r e
Cinsiyetlere dikkat edilr. Perspektif - soruny
hala var
Sevgi/nefret resimler
Bi -i msel i Kl eml er, Ki mi bi-i msel sorunl arén -°z¢myg
Ger - ek - i | i| Hareketvar. Dékavurumc ¢ok y°nl
On fy-rmi |!- boyutlu bi-Imer g9c8fr-ek-i
Ergenlik
Kaynak: (Kéerékojlu ve Stokrocki, 1997, 3.19)
Tablo 26de g°sterildiji gibi -ocujun i-erisinde
kullandeéej éna y a da kat |l avmeac &f éhar lielri K b r ublitlugs
dejerl endiril mesi yapélabil mektedir Ancak -ocuk
°jelerinin yané séra, yapélan bu arakteéermaya ko
edilmesi geekir.
32.Yaratécel ek
Yar atecel ek, insanén dojuktan getirdifji bi °zel
bu °zellikleri a-€éja vuran belirtirler varder
°freni |l emez nanvae ukyogkuunl loarrt asaj |l andéj & zaman geliKk
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kel i me manaséna bakté]jéemézda, es ki T¢rk-ede, Ar
Bunlar, Allaho6a ° ; l an yoktan varenyarariamiak anl am
ve hayal gé¢ceng K rak yeni ve °zg¢n bir kKey
dedijimiz kiki, e kaygélar g¢tmek suretivyl
o

33.Sanatta Yar at e

Atan (2006),saat sal yaratmanén, eser ¢retme s¢recinme
ol dujunu belirtmektedir. Buna ek ol arak sanat-eén
il e eniden ¢reti mi ger - ekjluerku i dinmees i gne tni rsrmenlatt esdhil
(201 destekl er mahiyette sanatsal
ken, sanat-éneéen
niden ¢retim vy
d
e
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o
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p
a -ocuju ele I
n gened¢g 91 d&d
i hni nde ol ukturdu
sorunsuzca aktarabil mekt
, hé yslleerbiyd lee wtei rier edkg n°yzags¢ n bir «keki
b¢gtéen olukturmak kKeklinde tanéml amak
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34.Yar atécél ek Tanéml ar é

Gere¢ldegje ¢zere kesin bir Kekil de her kyapsnakn ¢ z er

zordur . Bu nedenle bir-ok alan uzmané ve bilim i

araktér mada b¢ten yaratéecéléek tanémlaréné el e
e -

uzmanl aréndan se-il en nbéakztéért.anéml ar ¢zerind al

~

¥zsoy ve Alakuk (2009), yarat éecél ek tanéméne, i
ortaya °zg¢é¢n bir ¢rén koyma ol arak tanéemlamak myg
S
i

Atan (2006) i
yoll aréndan g

e fHal exkélimek®zmg ¢ rbidlimak,i nprdekxliéenndia |, ¢
derek yeni sonu-Ilar -ékartmakteero
Af kar Ti mu-i n, fifisanat-énén yarateéekeé bir bil ekim
yaratmanénekbéeanhnpedegeyararl anarak ©°zg¢n bir bi -
2009, s93).

ABDOGI i psi kol og J. P. Guil ford, yarat éceleje ta
kullanmekteéer (Artut, 2006) .

ABDO6I1I i g°rsel sanatlar ejitimcisi EIl'iot Eisner
ve estetik d¢zenl eme kavramlaréené kullanmékteéer (
Artut (2006) , yarateéeceleje, avehdaenl exkieenkyomal
dékéndaki farkl el ekl ar é yakal ayar ak, deneyer ek
tanémlamaktadeér (s171).

Yél maz (2010), yaratéecéléek tanémé yapar ken, bir
farkle, yeni, ©°zg¢n ve dejikik gibi séefatlaré takeéen
Pol onya k°kenli bilim insané Wernher Von Braun,
Ki mdiye kadar ol dujundan bakka b(Atan 2006es36364y. | ekt i r
S. Buyurgan ve U. Buyurgan (2022), yaratecéel ek
belirl emiklerdir. Bunl ar ; mer ak, hayal kur ma,
bakaramayénca yenidene@éenamegladriéd mdevadml enmel eésit
bul makt ér . Séralanan bu nitelikler -er-evesinde
AHangi alanda olursa ol sun, ortaya koyulan ¢r ¢nyg
Buyurgan ve U. Buyurgan, 2022, s16).

K. Robi nson, sonu-laré °zg¢n ve dejerli ol an i mg

2014).
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4. TARTI KkMA, SONU¢ VE ¥NERKLER

Yapélan bu araktérma ile elde ediljeinndeyifarkihnet
insanl arénca yapél mék on adet fAyaratéecél éko taneé
kavram belirlenmicktir. Belirl enen kavramlareén ka
ve toplam dekeut er Beui uhemnmen kavramlar ve freka
suretiyle kKku kKekilde seéralanméxter ; °zge¢n (f=8)
(f=1), sénérlarée kérma (f=1), icat=t%t meakdcddek
esneklik (f=1), alékél méekén dékéenda (f=1), mer ak
konusu ¢zerinde -alékan ya da g°r ¢k bildiren wuzr
kavr ameéeneée kluilrllaenndn@ikkl tairre. b e

El de edilen wveriler éekéjéenda, -ocuk resimlerind
yapan uzmanén °zg¢n, farkl é ve yeni kavramlar é -
yakl akém ol acajé ¢tocnkcuresimaeéel méwt adrej erl endirn
belirl enen «kema, renk ve wuzam °jelerinin yane
edil mesi , dejerl endir meyi yapan uzmanén daha (ge
t a ncéaykat ér

Araktérma sonucunun kapsaménén genikletilebil me
belirlenen kavramlarén sayésé arterélabilir.
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Yargéetay Kararlaré | kéjénda Sair Teft

Araktérmaceé Meh'met Burak Asl an

'Sakarya !niversitesi
¥zetaj ma su-unun temel hal i, T¢rk Ceza Kanunu' nun 14
cebir ve hérsézlék su-larénén bir asayal gel mesi gtéenotl
gel mesiyle oluksa da kendisini olukturan su-1I|lardan |
unsuru, tehdit veya cebirle, bir malé teslime veya me
Kanunu'num 1 4 8. maddesinin metninde i smi ge-en tehdit su-
su-unu ikaret ediyor olsa da kanun koyucu b°yle bir e
tek saym éKtér Bunangau8, Mmgdke€emdeKdpumpnl pnen ve vy
halleri, Té¢rk Ceza Kanunu' nun 106. maddesi nde d¢gzenl
i -in kanunilik ilkesi bajlaménda sai rhtta-htdért.l eBuw a-jantaé
amacé, sair tehditle yajma su-unun ol ukup ol ukKkmayaca
°Tretideki g°r ¢kl er -er-evesinde tehdit su-u ve yaj m
ol arak ivrecelaamrmitehdit kavramé detayl e ol arak el e al e
Anahtar Kelimeler:Sai r Tehdit, Sair Tehditle Yajma Su-u, Huk uk

The Crime of Plundering With Other Threats in the Light of the Supreme Court Decisions

Abstract: The basic form of the offence of plunder is regulated in Article 148 of the Turkish Penal Code. The
offence of plunder is a compound offence that is formed by the combination of the offences of force, threat, and
theft. Although the offence of plumdie formed by the combination of these offences, it is an independent offence.
The verb element of the offence of looting is to compel the delivery of a property or to prevent resistance to the
taking of the property by using force or threat. Althoughdffence of threat in the text of Article 148 of the
Turkish Penal Code refers to the offence of threat in Article 106 of the Turkish Penal Code, the legislator did not
make such a reference and listed the threats constituting the offence of plundebnaeAxcordingly, since the
threats constituting the offence of plunder regulated under Article 148 of the Turkish Penal Code do not fully
overlap with the elements of the offence of threat regulated under Article 106 of the Turkish Penal Code, it needs
to be explained whether the offence of plunder by other threats will occur in the context of the principle of legality.
The objective of this study is to ascertain whether the crime of plunder can be perpetrated through other forms of
intimidation. In thiscontext, within the framework of court decisions and doctrinal opinions, the crime of threat
and the crime of plunder are examined comparatively.

Keywords:Other Threats, Crime of Plunder With Other Threats, the Rule of Law, Principle of LeBaéiliigiple
of Certainty

GKRKK

Yaj ma su-u 5237 sayélée T¢grk Ceza Kanunu'nun (TC
yeralanthal var |l eéj énd laras@&nsgda- lyeer al maktader. Yaj] ma
su-larén @am .t e8hlniukneln edelni mal varl eéj éna karkeé i
mal var |l éjé& gizlice, hile kullanéelarak veya duyul
alénmaseéedeéer . Dol ayéséyla dijer maldv 41 In@jeé rnyaa | knar

kamu d¢gzeni bakéméndan daha b¢gyeéek bir tehli ke ar
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rsézlék su-laré araseéendaki fark teh
n bir il kki ol sa daolbma douzreulm iy a
memektedir. Dol ayéséeyla yajma su-u, nit
gosterir.
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i ki bir su- ol duju Kk ul edel makEader anBy.
asl énda TCK' nén 106. maddesinde tarif edi
esinde baréndér mamakt adeéer . TCK' nén 148. ma d
nNnu olukturacajéatekmamreé&n sama@&cteaexksair Behdit

mayacajéné irdelemektir.
SAKR TEHDKT
Sair Tehdit Kavr ame

, barkkagkt &t ekain,| adriljagté nTae lgkil tmekd leidmasi ni n t
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de tarif edil mektedir. Bana ngl%r, e,ald

s veya adl”~ para cezaséna h¢gkmedil
t

aya Kk |
turmakta i ken yajma su-unun tehdit

unsur
TCK' né 106. maddesi ndei digreinl eeenasem@&mnt i Iski- gapg
SOrukKktur ma vV e kovuktur ma Kart é ol ar ak Ki kayet
aranmaktBwmeunl a birlikte °ng°r¢len ceza miktar én
°n¢aleéndéj énda kanun koyucunun, sair tehdidin di
daha d¢k¢gk ol duju kanaatinde ol duju ortadadér. S
°zelinde incelenmeye muht d-arcél mazse& i maden ii ynicee | marh
ol acaktér.
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12. Yargéetay' a G°re Sair Tehdit Ol ukturan ve Ol uck

Adl i yargé kararl ar é
dejerl endir me lnmaark tyaadpe
incelemekte fayda g¢g°

inceledijinde, Yargétay' én
é&l.d eBjué keérsléarxdéal Yar gétay' én
rmekteyiz. O halde Yargéetay
bi [ [

(72}

-~
C
1

saymadéjé konusunda rr- izl enim edinebil mek -in
205 tari hli bir kar ar da, hekeml e i le cezaevi m ¢
dejerlendirilmeden h¢gkem kurul ‘mBuédune hersiaypléem éb s
soracmegkmi ndeki i fade ol ay® Bzal iardes ks asiarn at eyhad ivta
IT¢rk Dil Kusau'maddesif z1 p$ ¢/ / S50zl uk. gov.tr/ (Erikim tarihi: 2:
2"Tg,rk Di l Kurumunun B¢gye¢k Terk-e S°zl ¢gj¢ 0ne go°re, gz
kote¢l ¢je ujratélacajéneéen bildirilmesigdbr, Bakbhal giolt |l mr has
davranékl ar yoluyla da yapél maseé mg¢ 1200 K.BA0Q¥35. (Legalvaek)j gét ay, CG
S " Bir bakkaseéne, kendi sinin veya yakénéneéen hadarnre&na, \
ger-eklexktirecejinden bahisle tehdit eden kiki, alté aydan
4" Ceza infaz kurumunda h¢kegml g ol arak bulunan sanéjén, ay
nedeniy e kendi sinin ifadesrinadcralsa eandgrtiekkyegets®iyyied,i jel i mden
elimden gel eni ardéma koymayac-da4pékpjeronol galgt émkeeemde, de
19 koj ukunau byia&kiemiénsd® zI| eri ni n, m¢Ktekinin kendisinin veya
dokunul mazl éjéna y°nelik bir saldéré ger-eklektirecejinden
cemlesindeki su-u dejilgmegnd@ad& adyze maeddesi vien dahacaz ce
olukturduju g°zetil meden, sanék hakkénda fazla cezaya hg¢gl
K.2015/32034. (Legalbank)

' Sanéjén, bokanmal ar g @daemxi asomunlrkatdakttujod ,anb Kkesudd &né t el
hesabeéne s en dkein- i snornadce&kjié nms'® z | er i n, m¢kKtekinin kendi si nin
dokunul mazl éjéna y°nelik bir saldéré ger-eklektirecejinderl
maddesinin 1. cemlesdedieRi 2suegmldedi hde agp2emlaelnen ve dahe
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yapacaj] émeé ", dsao nbui | k °ytogyen gi di yor 'Ve kKheekmhi cdhelekodok i §
ozelinde saif "Bteemhepiatr ay @&y &ll mreexktd éitnidleikrii mf adeni n i
su-umku uclmadej e ‘i fAldeardt hEkaienén iade edi |8nem
-ékareéelacajéenen ifade® edil mesi sair tehdit sayeéel
Kararl arda g°r ¢l eceji izere Yargeéetay, somut ol
ol ukt uemadéjedremekt e ve kendince -exitld]@ o1 - ¢t
yukar edaki °rnektesad1ejéal|kratr|KIed|tja|raafzaerveerm|K 0
veril mediJi taktirde d¢jeéenlt érisRdcdaenreztelhdti t- skaare
parayé almayé bilirim, ben parayé al maséené bilir
sayél maméext er . Bakka bir kararda, ... oteli y ak:
ol ar akn dierfiélrhmBkt i bakktkar ckuiarvaarda% deémi yor piyasaya
telefonda erkekli k yapéyor istedijin yere geliri
fotosu payl akeé pk eikalsirred e kgii diefua dyeorpiurnmi s auir rmatd$H dei ti fsa
Son ol ar db, zs dnuejdégrk,kanl ar é& bokaltméyoruz, bu d¢|
s®z vermiktir, bu s°z yerine getiwkwdkleicreke kaik ss® zla
tendito | ar a k g °" Halbukicbni k4% 2 yerine getirilecek aksi
ol ukturduju g°zetil meden, sanék hakkénda fazla cezaya hg¢kKk
K.2015/34379. (Legalbank)
6" Sanéj én, kat éljain é@’ne ltierhie flomruaraa gV wnrdey wm, sana arteéek aceém:
olursa olsun", "sana bunl aré bérakmayacajém beni devl ette
biliyorum sana iyilik gkfmegygeagi 8dayde kKeyhiemdebakk, Ssoanbi l
TCK'nén 106/ 1. maddesi nin 2. c¢ml esi kapsaméndaki sair tel
birinci c¢mlesine gore hekem kER018/18073, K.2015/32M% flap@tarkly , 4. CD,
' Hayat , vecut dokunul mazl ej e, cinsel dokunul mazl ék ve mal
tehdit ol arak kabul edil ebil mesi ia ionl bk & kg %bria tkefrtepd diekd e i rhe
Kekilde bu y°nde algélanmasé gerekmektedir. Bu nedenle, ©°2z
ortaya konulan ve yasal yoll ara bakvuruyaddheri;ianflel bar Bne
doj al ortamén b¢tenl ¢f¢ i1 -erisinde dejerlendiril dikji nde, t
kokul |l aréné i-ermeyecektir. Buna g°re innpalrame lkdéommaye dli &y
parayé al maséné bilirkekl padakté aPmhdanndienmdm!! ayé beraati
gerek-eyle yazél é Kekil de ma hk ¥ami yet h¢ kmg k 1l1.a019na s é b ¢
E.2 19/1690 K.2019/13056. (Legalbank)
8" ' Sanéjén ofjlu ile katélanén kézé araséndaki ni kKiajnie;n bozu
verilmediji taktirde d¢jéenl ekabuhdei Fiezaé es ansédkiarn atbeahjds tt2 | ssuP-iy
ol ukt thradujeu yerinde g°r ¢l meyen gerek-e ile beraat h¢gkmeg kur
E.2016/2822, K.2020/3346. (Legalbank)

°* "' Kncelenen dosyadapksanék ve."khtekokénda,y.ahkea ry°bm e lbiakk,eadéza

s®zler s°ylemek keklinde iddianamede tanémlanan 08/ 04/ 2017
c¢emlesi uyarénca yarbgéyll een &pa ntue zdaalvaansdeé raé |érhadseg ét,alseor ukt ur ma
yargél amada tehdit su-luncdgmleandj38R. TCRMI reénvel ®@B/. 1 maddel er i
cezal andér él maséna karaanépéhléiy]ie,mia'nnalbag'etekedadétise-s
TCK'némR.1x&/nll e uyarénca h¢gkegm kurul-nasé: mlee ekyake@mcasehylea
fazla cezaya hg¢kmo Iundu]unun beliatéeldnhi s&gl adé] mé ktadbruéd

TCK'nén 106/ 1 maddesinin ikinci c¢emlesinde déegzenl enen mal
sair bir kot ¢l ¢k edecejlnden bahi sl eaneéelkdihta kdnuhmddalesi alné k a o
kapsaménda mahkumi ye kararé veril mesi yerine, su-un nitel
1. ceml esi uyar énca mahkumlyet h¢kmeg kurul masénda i sabet b
K.2020/12515. (Lexpera)

0" saneéjén, alacakl & ol dujunu iddia ettifji Ki kayet-iye ul
ulakmaséné temin amacéyl a, Tetenceg Apo" adeée énlée poal yu kat kut rédj uéj
i -eren savunmasénén i-eriji dikkate aléndéjénda,ylsan&pén,

duruyon" kKeklindeki sorusu ¢hercnevaevademiyetedipdiypaeayazmé
telefonda erkekli k yapéyor istedijin yere gelirim diyor bo
hasret gideriyorum" bi-imindeki s°zlerin, malvarl éjé itiba
edecejladiesnl e tehdit xii tkelyiejti-n d e, zelr maad&@] éc,i ddi korku yarat
objektif olarak elverikli ol madéjé g°zetil meden, yekletile
karar veriimesinde isa&bt bul unmamaktadeéer . ' Yargétay, 4 . CD, T.12.09. 2
Arama)

e+ ékatélan .. ..06in sanéklarén ikgal ettikleracédkbakanl a
vasetalzsbeyjlczkkanlare bokal t méyoruz, bu d¢kkanl arén bize sat é
yerine getirilecek aksi takdirde biz buralaré al mdséné bil

kat @€l anén acalhasefénma baedmaséné sajl amak suretiyle mal éna
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biliriz'k ekl i ndeki s°zl erin sair tehdit olukturduju o
oy kull'nél mexkter

13. Sair Tehditle YagkmaywaoaPénonaul!l Okkin ¥Jreti T 8
1.3.1. Genel Olarak

| 82
¥Tretide, dojrudan sair tehdit ve yajma su-u ar
tehdit su-unun yajmanén unsuru oldujuna ilixkkin
TCKnén 148. maddedeki kanuni tanémeéenda, dojrudan
yapél mék olsa ve yajmanén TCK'nén 106. maddede
ol saydé bu anlatéem yeterl:i od man |tiekddi.t Bfui iblaijde
dejerl endirmeye de gerek kal mayacakteée. Ancak kan
olukturan tehdit hallerini tek tek sayméxktér. B
surette gerv-eekhlaenkgeic géjehdi di n yajma su-u bakéménde
ger ekir. ¢¢énky S u- tipinde d¢zenl enmemi K t e
dejerl endiril emeyecektir. Byl e dur unflCaKr dna nt e h
106. maddesi bajlaménda d¢zenlenmi k ol an Atehdi
hususta dejerlendirmede bulunul duju g°°r ¢l mektedi
TCK'nén 148. maddesinin birinci fekraséndnaki me t
106. maddesinde tehdit sayélan hangi unsurl ar én
aynen aktarélmaséna rajmeni s8ir geéhdke kgesmée gl
d¢zenl endi Ji TCKOnén 148. smaiddetsémdiedian-,é kk ay abse |
geni kl etici yorumla yajma su-unda aranan tehdit
ve ayné zamanda kanun koyucunun amacéna a-é&k bir
Benzer bir ge°rigkkegi°r gerkajniuni bakr tehdit har eke
yajmanén dejil, hérsézl ék su-1nuAy nkéa bywlnsdnes no agcekrae
sair bir kot ol ¢k edecejinden bahisle tlemalsa&i n,
nedeniyle yajma su-unu o(Alank2022ysal84 Bayméa,] e2@19.f adl e
Bur s a, 2023, s. -®71; Baake, 282DA0hawis25 YBr ¢ Ke gor e
tehditlerin, yajmada tehdit unsurununfArgkanblkkekn
2009, s. 64)

Kanaatimizce de yajma su-unun kanuni d¢gzenl emesi
il e yajmanén olukacajéna ilikkin bir d¢zenl emey
ol ukmaseée m¢ mk¢tne hddeijtilledi ya] nganiérn kabul ¢, ceza hu
kanunilik il kesinin ihlald@ anlaméena gel ecektir.
'su-ta ve <ce'zadial kkeasniumii |'i ker en Anayasanéf@ 38. n

maddesi nde d¢2entt@anme Kc ®2 a'ch'a 'kahluaméndka i K kess ya
g¢endeme gel ecektir.

sair tehdit kapsaménda g°r¢lebilirse de tehdit edenl erin
gecenden istifade et makapmpll arad ag 2e mierdceeni obekumupar at mak i -
gerektijviargeéetay, CGK, T.30.3.2021, E. 2017/ 1018, K. 2021/ 147
2+ Ceza Genel Kurulu | yesi . i se; "Sair tehdit riele yajn
bokal t méyoruz, bu d¢kkanlarén bize satélacajé y©°nignde ...,
bural aré al maséné bsdiirmitzehdikteknii naleikjii cdcanl @indwj u ve sanél
unsur | aré itibareydakonl usraywlég éoy kul |l anmékt ér . "' Yargétay,
(Lexpera)

BSu-un kanuni dé¢zenl emesind bu husus kKu kKkekilde tarif edi
veya cinsel dokunul mazl éjéna y°nelik bir saldéeré ger-ekl el
ujratacajéndan bahisle tehdit ederek'' (TCK m. 148/ 1)

"Bir bakkaseéné, kendi sinin veya yakénénpeael itkaybt nasal d
ger-eklexktirecejinden é Malvarl éjésiatrbdné&ylk® tlhdwykk eldierc e? i
tehditte" (TCK m.106/1)

YYeél d-@Dendrifar gétay ve B°lge Adliye Ma®%k-e|®®d@ri Kararlaré EkI
BErsin kare, fiBilekik Su- Nitelijindeki Yajma D¢Akaml emesi ni

Sosyal Bilimler | niver3R2(202¢)s649. Hukuk Fakg¢l tesi Der gi si
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132 Sair Tehditle Yajma Bajl aménda Kanunil ik KI ke
Kanunilik il kesi evrensel bir il keéal @p, magdks ATl
d¢zenl BnmBwntunl a birlikte Knsan Haklaré Avrupa S
il kesi, savak ve olajang¢gste¢e hallerde dahi aF8§éy
tarihli Ceza Kanunname H¢ may unwn nide rkaadhdueni | i k i Il kesine 'Ver
Kanunilik il kesi gereji, bir fiilin su- sayélabi
ger ekir. Fiilin sadece su- texkil et mesi yet mem
savunulmak adérNi t ekim cezada kanunilik il kesi ger ej i
ne -exkit bir cezai yaptérém uygul anat.ajBe yvlee Ibiuknlue
kanunilik il kesi bireyinéhzgirl gk veec b®&iBhar ehar
kikinin ikledif9§:.i fiilden dolayé yargélanép ceza
ol arak d¢zenlendiji tarih irdelenmelidir. Cezal
mutl aka o fiilin kanunda su- olarak sayéldejeée ta
gi bi, fiilin i Kl endi i anda mevcut ol an mev z

)
cezalandeéer é&l amayacaktéer
Kanunilik ilkesi ceza hukukunun hukukvié et i ne uygunl?uj] Buumsagamdant ivsit G

bajl é& olduju kanunlara g°re neyin su- tekkil €
d¢zenleyebilirler. Byl ece, belirlilik hahgkesi ne
eylem ve olguya hangi hukuks?l Mgkatér @&manmbaj ga
tehditle yajma konusunda tehdit ve yajma °zelind
Ceza hukukunda kéeyas yasajé mevcuttmen!| KRRmiawst iyra
Kanunilik ilkesi gereji keyas yoluna bakvurul man
bel irli kKekilde g°ster il theMedeni dukuktk @lonam hakinmdesiru c uy a
kanundaki bokl uklarée dbpgpdur maol aealbuhblokk ukbanl
hukukunda mevcut ol mamakla birlikte, TeXKayhaskuik.e
yorumun karéktéréel mamasé adéna késaca ifade edec¢
dejil kaatrmdayanevcut t ur ve s°z k o nu & uAndaku kukuk kur al
géevenlijinin korunmasé i-in ceza WA¢kkeéenylaes iwid ny dr
araséendaki bu késa bilgilerin ékeéjéeptddjtyajumanu
yajma su-unu olukturan bir S u- ol duju gerek-esi
Ssu-unun bir unsuru olan sair tehdidin de yaj ma s
i hl al i ol up, hukukeukddanr Bajmajbamdatehditnsu-u
bilekik bir su- olma °zellijine haiz ise de TCK'
" Ki mse, inklyegnrdigrili¢g kzeemabul unan kanunun su- saymadéjeé bir
i kKl ediji zaman kanunda o su- i-in konul muk ol an cezadan da
saymadéj e bir fierli lie-merz kviemsgesyvee nde zka tve dbi r i uygul anamaz.
tedbirlerinden bakka bir ceza ve g¢venli k tedbirine hg¢gkmol
“MahmutKoca Kl han |TzglkmeCze,za Huk uk(uAnCkeanrea : Hyek-¢knmlnerYayénevi, 2023

vd, T¢rk Ceza HukukUArGleared: H3&-cknlrerYayénevi , Ce2a0HuKIRU,Genél 6 ; Mu r a
He kg molAmkar a: Se-kin Yayénevde z a2 0Hu3k)u, k u9 0§ eAniekl amuHae: kpBnehiekrb a kK Y a y
2023), 130.

B Hakan HaketiCe za Hukuku QefneklarHg k ¢Amlaelre t Yayéeidevk, Ce2a3Hukuky &
H¢ k ¢ nbld.e r

B¥zbekTyrdk ,Ceza Hukuk 4 ;Gekzezl e THog¥k,g€ eezra Huk ukUArGleaired : HS & - kmil r
Yayénevi , 202 X)e,z al Huk ukeamiGiehaed , He ke ml er

2Koca-! z¢ | Mgz k Cez@e Halk ubk gk ¢ ml er

¥ zbekTerdk ,Ceza Hukuku 5Ge n discmiag Kigud,.ek u  G69n e | He kemloer
2Kzzet -¥4dem- |Tergel Hukuk Dizisi Ceza Genel Huku(ktWAnk ar a: Se-kin Yayénevi,

1 z¢l Megz&kz & Hukuku Gen6el; CgxlggnHnek uk u Gk el He keml er

2" * Kanunl arén su- ve ceza i-eren h¢gkegmlerinin uygul anmaseér
a-acak bi-imde genik yorumlanamaz.'' (TCK m. 2/ 3)

%HakeriCeza Hukuku GlrKeds! He¢k JFimzékr Ceza Hukuk6. Genel He keml er
®¥zgeTegr,k Ceza Hukuku 1@ein e |Oelnpkr pinal keurk u  GE36; &Kdca- Hz, & I¢ img 2 Kk

Ceza Hukuku G&nel H¢ ke mloer

%¥zbekTe¢rdk ,Ceza Hukukb®7. Genel He¢kemler

2TKoca-} z¢ | Mgr k Ceza Hukuku 60en dleemilag KHamd,leku  GeiHldd. Hek¢ml er
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Su-unun kanuni met ni nde, tehdit su-ununpimaeaqi ti
bu konuda kanunil ik ilke i gereji tartexkelacak Db
kéyasa yol a-acak kekilde genik yorumfanamayacaj
¢tal éekxmada TCK'nén 148. enbidd @s i rsian r bitreihrda it f@glun
irdel enmekte olsa da s°z konusu maddenin ik|nC|
yapmak gerekmektedir. TCK'nén 148. maddesinin ik
Su-unun kanmaddmlertnnlhblei,nci fékraséndaki gi bi t
kapsadejé ayreéeca tehaddnl ekhurelmiedell mhhagk bir®. i fadey
Kanunilik il kesi bajl aménda, kanun inkt fzeaedki kle
belirtil medijinden dol ayeé, TCK'"nén 106. maddesi |
°czellikler senedin yajmasé su-unu olukturacaktée
tehditl e, senedin yiaf maAcncashk- ] i&tliechebi Is@ze kKo
fekraséndaki tehdidin de il k feéekradaki hukuk.i d
di kkatsi zlifji veya il k fékrayla tekrara d¢kmemel

ifade edimektedir’.

14. Sair Tehditle Yajmanén Olukup Olukmayacaj én:
Dejerl endir me

Sair tehditle yajmaya ilikkin adl: yargé karar |l
verilecek ve yorumlanaiclaike leirn omar kdarhdi bl ar glaj
Yargétay 6. Ceza Dairesinin 2020/3016 esas numa
unsurl ar e (,zerlnden bir i ncel eme yapél mécxk vV e ¢
dejerl endyein | vccajiilme ktir. Kar ar én bakeéenda kanu
bahsed¥ | Mewtaiméenda ise tek tek yajma ve tehdit s
ve tehdit su-unu olukturan sair téfhadi déKanukit kK ki n
koyucu a-ék bir kekilde sair tehdidi yaj ma sSsu-ur
sanékl ar én sar f ettikleri bazéeé c ¢ mli | erden an
anl akéePPmaRt adakémdade klaelair r tmelt en sair tehdit nit
148 maddesinin 1 fekrasé kapsad&ménda tipikIlik u
Yargétay bakka bir kararénda yine tehdit ve yajr
sairtehdid n yaj ma su-unun d¢zenlendiji 148 maddesi k
ifadel ere benzer kKekil de belir®t mSelzvkosaomut katl
%' Kanunl arén su- ve ceza i-eren h¢gkegmlerinin uygul anmaseéeér
a-acak bi-imde genik yorumlanamaz.'' (TCK m. 2/ 3)

2" Cebir veya tehdit kul |l anél ar ak ma pcdkubir senedi veya vardolars birn i Vey:
senedin h¢gk¢gmsegz kal dejénée a-éklayan bir vesi kaye ver meye,
senet haline getirilebilecek bir kajéedeé i nazadarnkaé ak ovyenyaamavy
mecbur edil mesi halinde de ayné ceza verilir."'" (TCK m. 148
Koca-| z¢ | Mgz k Ceza Hukuku6¥9pl AHak,mR¥argétay Ceza Genel K|
2017/ 1018 E., 2021/147 K Sayel e Kararé Ekseninde Yaj ma Su
81" T¢rk Ceza Hukukuna ho©kim ol an en temel ilkelerden birisi
kanunda a-ék-a d¢zenl enmeyen bir su-tan cezalandérma yapél
eylemlerned ni yl e de ve tabi ki yorum ve kéyas yoluyla cezal and
E.2020/3016, K.2021/7225. (Legalbank)

' *TCK 106/ 1. maddel erinin girik késémé yajma su-unda tel
al eénméxteéer Ancak tamamé al énmaméxter. Sadece TCK 106/ 1. f
al énméxkt ér . Buna karkén TCK 106/1. fekrase 2. ceml ede dyg¢z
se-imrekehl e i kKlenebilen halin sadece 1. cc,mlesini Ma
ederek" ibaresini TCK 148/ 1. maddesi taker ke . veya s
et memi'ktYiarr.gét ay, 6 . CD, T.06.04.2021, E.2020/3016 K. 2021/
8'*TCK 106/ 1. 1.c¢mle ile birlikte hayateéna, vccutaveya cir
ger ¢l ecefjii i zer e O0va npéakrihaymréé nsaesnd af eatl téirkelmdr ive dsana o evde
s®z|l erinde hi-bir saldéré veya yaptérém i-eren ibare yokt
etmediji '-'okYar- g&tta@y, 6. CD, T. 065 (hegalb2an®2 1, E. 2020/ 3016, K
¥Yargetay, 6. CD, T.06.04.2021, E. 2020/ 3016, K. 2021/ 7225.

35"Sanek ... "in akamal ardaki beyanlarénda; . Onuanagni | | et i
.. i aradéej éneéyl uketmelfleargéendad e'd.i.j.i nsienibn i -in kahibeli tic:
geldl o niye gel medi diye soruyor dedijini, Ol ayag¢neg maj
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g°r ¢l eceji ¢zere sair tehditdahadezaldandsaPel mas
ise de bu ifadelerin ancak tehdit su-u t i
durum s°z kdnuBaklkha mbkdiuk abamidm y seamé yeéek

adam tuttum @.000 dolar daha para vereceksin ke k|l i ndeKki i i fadede hi -8i

i bare ol madéjé ve sair tehdit kapsaménda kal deéej
benzer kekilde sair tehdidinyé&sagymraa sdua umnamélkbiagy lu
su-unu ol uktur mad®] é&maa glkdragr éwersialimi kteihrdi di n ya
konusundaki kararl ar @éna bir b¢t én ol ar ak bakt e
belirtimemesi nedeniyle, sairttedi t 1 € yajma su-unun ol ukmayacaj é
i-erisinde ol duju, i stikrarl é& olarak bu dojrult
bajlaménda dejerl endirmeye tabi tuttuju ve bunun

DEJERLEMNRME SONUCU UIOWNU CLLAAR

Kanuni | k 11l kesi, evrensel bi
k
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il kesi ayné zamanda ceza hu
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kanuni |l lirhekze so | wpa,z gteavi zi hal.i
bar éndé Soz¢n °z¢ teéem hukuk
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Yaj ma Ssu-u, tehdit veya maekEiyrl ai Imal Binr zmdly&di ay d
al énmaséna karké koymamaya veya bu maleé kendi s
Dol ayeéeséyla yaj ma, bilexkik bir su- olup kendisir
haizdir. nda] manswmiumetninde yer alan tehdit ifad

ol an tehdit su-una ilikkin h¢gkmeg 1 kar et ediyor (

D M

idgenerboankakaéemérgomd. .. bana . .. ile ortak muz
sélatéené veririmd keklinde konuSanak®°mhpdbir.
kni ibierr i dyeeh api bSermeg@jat me kst el i kl i yaj ma su-undar
sanéjén yajmaya konu edilen s°zleri sair Kk
I i - iyn nkeu bsu® zsl®ezrlie rd anr fy ad tmad fsaun au naale éenl avrearki KTsC
arénca 1 ay TCK'nin 62. maddesinden 25 g¢n |
T.02.12.2019, E.2019/2227, K.2019/5951. (
mece verilen h¢gkegmler temyiz edil mekle dos
da silahla tehdit su-laréndan iddi aname dg¢
Zzamanagemé er i di kkate al énarak her zaman bir karar al
i -erijine g°re fAk¢gphelii ..."nun, alacak verecek mesel esind
terk etmeletré lyGhymdlemaaé epzeri fe&Sem¢ KOt. e k ipluesruche n s.e.n.i 'nna khiyte

" -aléktérdéjén i-in ik yerini yéekarém" «kKkeklinde sair
€ duyarak!| ehawemmtadlil | i ne' gehitaben "Senin anané a
t , seni daja kaldéracajéz" «kKkeklinde tehdit ve ha
ehdit, Al enen kHaekdnilrjeeikt € Isma d &arléanrék 8 xd redda jsSam
t 37 sayeéelée T¢grk Ceza Kanununda d¢égzenl en

|l ép kal madéjé huwususegusntdadkeér edcedliil | Bfrér t

gerevsizIlik karareé veril mesi gerekirken, dur L
.202

é

O C DO T
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”“XDOBHQ

—Swc@o— OO

e

021/6682. (Legalbank)

mendadaredayaj malyandgjzenl eyen t emel madde ol an T
6 kapsaménda tehdit sayélan hangi wunsurl ar én
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rul muk ve tek tek sayelméK tehdit t¢grleri arasénda s
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yajma su-unun t emel hal i ndek t e Bkkitdea . i ITiCkKK inre n s
maddesinde séral anan unsurlar incelendijinde, TC
sadece Dbir hususun -ékareldéjeée anlakeéel maktader.

Sair tehdit, belirsiz bay %2eéelkipgdeybapmhiya dgénet
gerekmekte ol sa da OrﬁaﬁanoybegétayKbyrykaaaaEéc
i -eriye gi'kekmkeyprdeksimfadenin sair tehdit Kt
maddesininmetninde kanun koyucu, sair tehdittes, d i r bir kot ¢l ¢k edecéj i n
maj durun kKi'k'©O©yeekl iczrke i dgzenl eme yapeélarak sair
getirmiktir.

Yajma su-unun temel hal itneihnd i d ¢ zkeénslmeén dmdg vi ¢ ukté salnmmud
kanunilik il kesi gerefji byl e biv¥apgmaumtdahgaji mac
hersézlek su-laréndan ol ukur. Dol ayeséyla da TC|
yaj] ma stuehudiutn unsur'unukelkl iol duexktiurhirr yakl akeémén
ol duju tartekmasézdér. Tehdidin t¢gm unsurl aréne
da i hl al et mek anlaména geldijnuoradamadddjur alKielyiar
Yargétay da ceza hukukunun t emel prensiplerine

ver memekte ve sair tehdidi yajma su-unun bir uns
tehdi di n keéeylasylna veajyma ussu ywnda da uygul anmaseénéeé,:
aykerél ék texkil edecefji i fade edil mi ktir. ¥7re
bajl aménda dejerl endirme yapél ar ak rsionneu cuay gvuanr édl¢ne
Yargétay'én bu konudaki mevcut tutumunu ve ©°7Jre
y°nelik ho©okim g°r¢k¢ isabetli ve yerinde buluyor
kanunilik il kesi nbkei raykah &l lod dhug rue kveet b dyillee mey ec e
Sonu- ol ar ak, yaj ma su-u, cebir, tehdit ve hérs
su-tur. Yajma su-unun 148. maddedeki kanuni tanée
yamék olsa ve yajmanén 106. maddede d¢zenl enen t
tehdit yajma su-unun bir unsuru ol arak kabul e
unsurl arén yajmayé oluktuhacdj@ ek dabdkl sedal ae
aléendéjeéenda, sair tehdit yajma su-unun bir unsur
kanunil i k, belirlilik ve hukuk devl eti il kel erin
hangi ldavéman&€wuw- ol dujunu ve cezalarénén ne ol acas
Bu bakémdan sair tehditle yajma su-u ol ukmaz.
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Kararé Eksen nde Ya] maKaSua-ru nkan ckell el&(k® ne rTi25 3 eerkgr

304.

Ar sl anbak,Yaph ma( FoO:Kesre&k L sans Tez |, Mar mara | n
Enst t¢seé, Kamu Hukuku Ana B | m Dal e] . https
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&
Koca, M. , & | ZTglrrke zC e zKa. HuXOuZx@)l 6Ge nbed ) .H Ke-nkd er Yay
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¥zbek, V. ¥ ., Mer akl &, S. , Doj ah¢gr K. Ce Baa chkisieky
He¢ k¢ rolletr. bs). Se-k n Yayéneyv
¥zgen-, TKClK2d02BYykuku QGelne.l bH¢)k. ¢ nHeerk n Yayénev
¥zgen-, K., & Tamdlmekuyk Kk RQi22012Li5.Cezsa . GeSree |k Hu Kra
Savce, Fajha0¥@ksek L sans Tez |, D cle | n ver8z-a t
HukwkAnab | m Dalé Yesksek L sans Tez ]. htdps
kar e, E. (2021) . B lek k Su- N tel J ndek Yaj m
Dejerl|l enAinkarlaneosyal Bil i mler | n3(Rer@&dMBesi H
U- ak, TYa(@®eal) . K-tihatlar | kéjéenda Al[atak ek Tah
L sans Tez |, Hacettepe | n vers tes Sosyal B

https://tez.yok.gov.tr/ Ulusal TezMer kez

Yél déer éDem H.,, REar@®a2ad) .ve B°lge Adliye Mahkemel
Su-Il aA@al et Yayénev
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Makale id= 45
S°zl ¢ Sunum
ORCID ID: 0009000395024055 | 88
T¢rkiye' de Yer el Y°netimlerin Tari hsel Ge

Araktérmaceée Kaan Ay
z

'Ondoku Mayés !niversitesi
¥zeOsmanl & kKehirlerinde belediye hizmetleri vakeéefl ar
modern ihtiya-1lara yanet verememesi, AVmeaeipiamemd asli i n
ge-il mesi ihtiyacéné do] wer ndkrawru.nul 8§89 4 vidlke rbced eGlgj lyhed n
reformlar ger-eklexktiril mi«ktiBel eld857'6chd nK sktuar ruld urabsda
belediyeciik arhy ek €énén bakl angécé ol arak kabul edi | ir. Bu d
gevenl i k gi bi hizmetl eri sajl ama amacéyla kurul muk v
birimler haline gel mirkltiikt. e ,Cuynehruerli yyetnent ii rhlaenrédyd ak °bk | ¢
1930 yeéelénda ye¢rerl ¢je giren 1580 sayéel é Belediye Ka
Kekil de belirlemiK ve modern g§ereBuyRaetnm el aggiexe&lné
sajl ek ve syal hi zmetl er gibi alanlarda g°revlier y
kat ke sunmaséné sajl améekteéer. Belediye bddermaknadinmr énén \
gé-lenmesine °nemli bir katke sajlaméexteéer. 1980" 1|
y°netimlerin yapeéseé daha da geni kKl emi kK vV e gé¢ -1 enmi
hizmetlerinin daha etkin suhua bi | me s i i-in belediyelerin yetki al anl
Beyceckkehir Belediye Kanunu ile b¢yée¢kkehirlerin -evr e
alanlarda daha kapsaml & hi zime tklaeyrn asku naurl émuketkuirt.l eBedlierd |
tekvi k edecek projelere ajérl ék verilmicktir. 2012 yeé
il e b¢gyekkehir belediyelerinin yetki al agneén ed a hnad ecka ¢
yerl ekim yerlerinde hizmet sunar hal e gel mi ktir. B u
kal déer él maséné ve kérsal al anl ar én do]rudan b¢yeéekkel
Kehirlerinealithydaemé smrsogjad hi zmetl ere kada geni kK bir
demokrasiyi g¢é¢-lendir mek vV e vatandaKIarén géenl ¢k y @
ge-irmektedir. Teknol cbelediyecik Heélzimeméeésiryl yabigléhilhkmére
vatandakl arla daha etkili ve heéezleée bir kekilde il eti:
Anahtar Kelimeler:Yer e | Y°netimler, Bel edi ye Kanunu, B¢y é KKE
S¢rdelrigdh ewal kénma

The Historical Development and Modernization Process of Local Governments in Turkey

Abstract: In Ottoman cities, municipal services were managed by foundations and judges (kadis). However, the
limitations of this system, along with Européafiuence and urbanization, necessitated a shift to a modern local
governance model . I n 1854, - eflomansurb,egamd wi h v & htea WGI¢i
Muni ci pal Di s tiBelediye)in(sfahbul i h867emankesl thersed modern municipal governance.

With the proclamation of the Republic, major changes occurred in local governance. The Municipal Law No.
1580, enacted in 1930, outlined the roles and responsibilities of municipalities, providing a foundation for modern
local governance. This law empowered municipalities to oversee infrastructure, education, health, and social
services, fostering urban development. The election of mayors and council members played a pivotal role in
enhancing local democracy. In the 1980 establishment of metropolitan municipalities further expanded local
governance. Financial autonomy for municipalities increased, and their jurisdictions were broadened to offer
more effective services. The 1984 Metropolitan Municipality Law incorpdsirrounding rural areas, allowing

for more comprehensive service delivery. Additionally, revenue sources were diversified, focusing on local
development projects. The 2012 Law No. 6360 further expanded the jurisdiction of metropolitan municipalities,
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allowing them to serve all settlements within provincial borders and merging rural areas with metropolitan cities.
Today, municipalities engage in diverse activities, from infrastructure to social services, promoting local
democracy and improving citizengily lives. With technological advancementsnenicipality services have
become widespread, enabling municipalities to enhance their service capacity through effective communication
with citizens.

Keywords:Local Governments, Municipal Law, MetropolitanuMcipalities, Law No. 6360, Sustainable
Development | 89

1. YEREL Y¥NETKMARRKSEOD GELKkKMK
1.1KI k Bel ediyelerin Kuruluku

Kéeérém savakéna kadar Osmanl é& devletinde belediye
Y¢zyéel a kadar Kehdeviheitzmeeklerli atktgs meas men de

go°r ¢l mekteydi . Bu nedenle t¢m belediye ikleri i
ol unmameéexk, Osmanl e devl et Avrupa il e ciddi S L
g%°r ¢l membikjtemr Kslam ¢l kel erinde ol duju gibi Os ma
m¢l ki, adli ve zabeéta g°revieri ile beraber kade
Bu d°nemde, yer el y°neti mdekik rielfko r bme |-eadbiayl eal reérni¢
ger -eklekmiktir. Tanzi mat-é ém¢ maywemu ainl, e 1Bi5r4l" it ket «
kurulukuna y°nelik adémlar ateélde. Kl'k ol arak K
b¢ye¢ek kKehirr lyearpdéel atnemadz ear a gi di | di . Bel ediyel er,

gi bi konul arda sorumluluk ¢stlendi

Bel ediyelerin kurulmaséyla birlikte, Kehirl erde
ol ukturul muktur .veBemedliiye bwalkami agébi yer el y °
Kehirlerin y°neti mi bu organlar aracéelejéyla yap

l2kehremanet.
Kl asi k Osmanl é& kent y°netiminden modern anl amda

Kstanbul k ekhurreunhammaestéi 6inlien at él méekt ér . Kstanbul K ¢
yonetici olarak kehr emini gerevliendirilmiktir. ]
ol ar ak, atamayla g°reve gelen on kiekhir ekmamiel i kK Ilxie
temi zIliji, Zzabeta ve dijer belediye hizmetl eri [
gerevliendiril mi ki30).r (Oktay, 2008: 136
kehremanetinin mal. géeceéenegn ve persemnmdle kapemadsm®
neden ol muktur . Bu nedenl e, Kstanbul 6da kurul aca
dair g°r ¢k bildir mek, Kstanbul i -in bir bel edi
komi syonu kurul mukmuthazRBomiaspwon dtgcaeal emeaa 1857 vy
yereéerl ¢je girmi ktir., Bu d¢zenlemeye g°re Kstanb
bel ediye y°neti mi °nerilmiktir (¢i-ek, 2014: 57)
Alt énceéei Dmelreedi ye adéeyla il k belediye dairesi Kur i
kehremaneti d°nemine ge-ilmiktir (Oktay, 2008: 13
1l3Modernl ekme S¢irecinde Yerel Y°netimler

Yer el y°netimler dejiken «kamanlagd aKmpyaurma tsoarjlluajma,y
s¢recinde yer el yonetimlerin etkinlijini arteéerm
birimlerine daha fazla sorumluluk veril mesi gi b
kekildei yhaedemkbendi . Ancak, bu s¢re-te bazé zor |
yer el y°netim yapéséna ge-ik zaman al de. Tanzi me
valilerin ve yerel y°neticil @rei meat @akmaxé i met ke
vilayetlerin sénérlaré belirlenmik ve yerel y©°ne
Moder nl ekme -abalaré kapsaménda askeri ve sivil

b¢e¢rokratéaar sasrials@mned ve askeri y°neti min et ki si
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y°neticilerin ejitimine ve uzmanlakmaséna da etk
atanmék ve g°revlierini yerine geajlram&ehamoé&rer n
Tanzi mat ve | sl ahat d°nemi, Osmanl & Kmparatorl u
deji ki klikIler: beraberinde getirmicktir. Ancak, b
ve talepler dojurar dlkahdewkampsadmeée dehiemliend de e ge
d°neminde 1864 ve 187nler-keerz-ieyveedsiind ek ayd°enna,ndelig'9
tekrar eski sisteme ge-ilmik ve bu sistem 19

Karei Umumiyei Vilayet Kanunu Muvakkati, ademm mer kezi yet -il i jJin temel
bu yaklakém 1876 Anayasaséodédnén 10806i nci maddesin
vezaif kai desi (,zerine mse sislees talyu pn dkeérl eecnaatcéa k1t ié
(G z¢sa- ek, 2014 25) . Genegmegz Terk-esi il e "Vila
ayr éména dayalé olarak kurulup °zel bir d¢zen de

14ACUMHURKVYNE TKKLANI VE YEREMDE¥NEJ KKk KM
141 Cumhuriyetin Klané (29 Ekim 1923) ve Lozan 7

Terkiye Cumhuriyeti, 29 Ekim 1923'te il an edi
cumhur bakkané ol du. Bu d°nemde mo doezrannl eAknmel avkemar se
389 belediye Osmanl é Kmparatorluju'"nun elinden
konusunda son derece sénérl e ve yetersiz belediy

142. Yer el Y°neti mde Reformlar

Cumhuriyet d°nemi mdied iwarkdli kyl®erreet igmldaridea . Kl ve i
bel ediyeler g¢-lendirildi. Bu s¢re-te "Mahalli K
d°neminde Tg¢ rk|ye de ger-ekleken yerelnkpa%egetviem
topl umsal d°n¢gkegmeg dest ekl emeyi ama-| amékter . B
pl anlamasé, yerel demokrasi ve katélemén arterél
Cumhuriyet'"in ilk yeéellaramumau k@bu30edibelne dMaypal ¢
d¢zenl edi . Bel ediyeler, Kehir ve kasabalareéen ye
g°rev ve yetkileri, bu kanunl a bellrlenerek yer e
ama - | andé.

Modern bir Kehirl ekme anlayéké dojrultusunda pl
yat éréemlar é, Kehirlerin sosyal ve ekonomi k vyap
kanalizasyon gibi tenmeelr alatryaafpeén dhainz mseatjll earnid eéh el e d
Bel ediyelerin g¢-lendiril mesi ve vyerel kaynakl a
kendi gel ir kaynakl aréna sahip olacaklareée bir
dest ekl emek ve kmddké&Eylnma y-ée wiatjllia nparko jael er i hayat a
Yer el demokrasiye ve katéeléma verilen °nem art:
belirlenir hale geldi. Yerel y°netimler, hal keé&n
mekanizmd ar ol ukt ur du.

Modern belediyecilik il keleri dojrultusunda hi z
etkinlik gibi prensiplere dayal é bir y°netim a
gel i kmel erden yararl anbrakbdhbdi geki hi keambkbaymkeée
kehir planl amaseé, kentlerin d¢gzenlii ve planl e bi
oynamékt éer . Mi mar | ar , Kehir plancélaré ve difje
Kekil kFenmBiuk tpir oj el er , kent sel altyapéyeée g¢-1endi
ulakém sistemleri olukturmayé ama-|améexktér .
kehir pl anlamasénda k¢ltegr ve sanatén rol ¢, Cuml
etkinlillremi sosghlilrive ke¢lterel yakaméne zenglnl
me¢zel er, sanat gal eri |l er i vV e par kl ar , Kehirl eri

ge-iril miktir.



J J
> 21" UBAK, 12-13 October2024, Ankara (>

UBAK UBAK
Modern belediyecilik, scudagnmlgédledk iilrk kklag rkiEmenao o/ &
-evresel etkilerini en aza indirmek, yexil alanl
°neml i hedefl er arasénda yer al méexkteéer.

15T RKKYE CUMHURKNENMK {G} N2 M) Z
151.1930' Il u We&lrledr &w& kniet i m Dur umu

Bel ediyelerin mal. kaynakl aré artéréelarak dalﬂla €
al anl ardaki k°ylerin de yerel y©°netimlere entegr
T¢e¢rkiye Cumhuriyeti d°nemi nddeekrinl pemel sy?eei i mlre
géenegmegzdeki dur terhkw,nogli KKe ryiap és@nyd@ K i dejikimlere
Bu s¢re-, yer el y°netimlerin daha etkin, kat el e
ama-|l améxkter .

1.5.2. BelediyelerinModer nl exme S¢reci

Cumhuriyetin ilanéy
bel ediyel eri g¢-1 en
y°nel mi ktir.

| a birlikte bel ediyel erde m
dirmek ve et kin bir hi zmet
Bel ediyelerin dalrt yd mé | hinmamset Iver is,osweal al anl ar da
Kehirl ekme s¢recini y°nlendirmiktir. Bu s¢re-te
alanl aré geni kKl emi ktir.

1930" 1l u yeéellarda bel ediyelteirm nbikruirnulleurkiuyd ahabi el
organize edil miktir. Bu d°Pnemde beledivyel er, bel
yer el yenetim birimler: ol arak g°rev al méxkteér. (
bir yerahlwawyYyee€ein®mn temelini oluktur muktur.

1521Bel edi ye Kanunl ar é

1

Cumhuriyet'"in ilanéndan sonra -ékareéelan Bel edi ye
1930, 1933 ve 1938 yeéellaréenda -ékarélaniekianunl a
konusunda detayl e he ke mler i -ermi Ktir. 1930 tarl
bakl angeéecé ol ar ak i fade et mek m¢ mke¢endeér . Yas a
Kanunl aré ile ek d¢zenl emetlearriiml it ¢ktey kkad mduemr ied mba
ngfus karté, bel ediye kurulabilme °1-¢tg¢ ol arak
1.53. Bel ediyelerin G°rev ve Yetkiler.i
Bel ediyelerin g°rev ve yetkileri, zaman i -inde
hi zmetl erini sajlarken, il erl eyen yéllarda sosya
bakl améxkl arder . Bel edi yel ers,ankhonwtt kKimka&tlt ey i ejgi
hi zmet sunmaktader . Cumblberypt giPremivedgeb &l ¢ er
cevap verecek «kekilde d¢gzenl enmi ktir. Bu kapsam
Kekildedir:
1T Belediyeler, altyapé hizmetl erini y ¢ rigemete k|l e s
altyapé hizmetlerini planl amak, uygulamak ve b
T Belediyeler, yerelde ejitim ve k¢ltoer hi zmet |
i htiya-laréna cevap verigllitegr. nmear kkeazplsearnmd,a , e tkkeit
gibi faaliyetler belediyelerin sorumluluk al an
1T Belediyeler, yer el sajl ek hi zmetl erini d¢zen
mer kezl er i, hastanel er , akeé knaohgymany al ar & gi bi
1T Belediyeler, -evre d¢gzenl emesi konusunda g°rev

m¢cadel e, kKehir planlamasé gi bi konul arda bel e
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T Belediyeler, i mar pl anl aré endaeétleayarYaekr | ke e&mn ml
pl anl amak, yeni alanlarén a-éeél maséné y°nlendir
araséendadeér .

154. Bel ediye Mecl i si ve Bakkanl ék Sistemi

Bel ediyelerin y°netiminde demokrladalie&diiylek ed eenw k eann |
meclis sistemi ol ukturul muktur. Bel ediye balK®an|
aracelejeyla g°reve gel mi ktir. Bel edi yel erin
demokrati kl ekmesi °aethhi bbbl edadvemddéc!| i Bu kaepbakk
i -ermektedir.

Modern belediyecilik anlayékénda, yerel y°netim
ol ukturul muktur. Belediye mecliskarsae-ofrganégegel
toplantélareée, yerel sorunlaré ele alér, be¢t -eyi
Belediyelerde bakkanl ék sistemi, bel ediye bakka
Bakkan, bel ediaynye&mién tyegrsitt medenrgve belediye mecli
sistemi, yerel y°netimde daha heézlée karar al énm
bulunur.

Bel ediye bakkanl aré ve mecl i s @dslidehireHalk kendllerimmo k r at i
en iyi Kekilde temsil edecek olan adaylarée se-er
demokrati k katéel emé arteéerer. Bel ediye bakkanl ar é
dinamiklerev e t er ci hl ere bajl é& ol arak dejikiklik g°ste

155 Yer el Gelir Kaynakl ar e

Bel ediyelerin gelir kaynakl areé -exitlenmik ve ¢
h¢ke¢egmetten sajlanan transferl erl e rbBaldwudjygrel er | r
y°netimlerin daha etkin hizmet sunmaséna ol anak
finansal s¢erdereéglebilirlik vV e bajéemsezl ék, yer
kazanméekt ér . Bu bawmkFéekbalteédngal gei nalmahi uksaymnh k|
hi zmet sunabil mek adéna attejé adémlareée i-er mekt
Bel ediyeler, yer el sakinlerden alénan vergiler/
vergileri, -evr ekt emii zlviek gy erkail leend ier gi biel eai yel e
al er .

Knkaat, -evre d¢gzenl emesi, rekl am gi bi faaliyet|
gel ir kaynakl aréndan biridir. B u nlerhetetine fimansal b e | e d
destek sajlar.

Mer kezi he¢ k¢ met |, bel edi yel er e -ekKi tli transfer
bel ediyelerin belirl:i projelerini hayata ge-irm
olur.

Belediyeler,yere i k| et mel er den veya vatandakl ardan al éna
sosyal projeler i-in yapélan bajeéeklar, belediyel
1.6.1930 SONRASI YILLARDAKK YEREL Y ¥ NODRMLKNRIRE

16.1. Yer el YO°rniemliew iBnin Yeniden D¢zenl enmesi

Yer el y°netim birimlerinin sénérlaré ve yetki F
yeniden -izilmiktir. Bu, daha et kil i hi zmet sunu
Reformlarla birtekteebseslbedmyel ekilar g®net bir ke
hizmetl erinin yané séra ke¢glterel ve sosyal al anl
Yer el demokrasiyi g¢-1lendir mek adéna bel edi yel «

Beldi ye bakkanlaré ve meclis ¢yeleri, se-imle bel
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Yer el y°netiml ere katél é&mén artérél masé amacéyl
katél abil mesi i-in -exitld.@i mekani zmal ar ol ukturu
1.6.2. Mal i Yapénén G¢g-lendiril mesi
Bel ediyelerin gelir kaynakl aré -exkitlendirilere
sajlanan transferlerl e mal:. bajémsézl ékl arée arte
Bel ediyelerin harcamal ar énén adne rzentaisn@i oil -uikn ualtgLﬁdimw
harcamal arén kxeffaf bir kxekilde y°netil mesi safjl
Bel ediyelerin b¢gt-e disiplinini sajlamak amacéy
korunmasé °n planda tutul muktur.
1.63. Yer el Demokrasinin G¢g-1lendiril mes
Reformlarla birlikte yerel halkén belediyelerin
s¢re-lere daha fazla ajéerl ék verilmiktir.
Yer el y°netim birimleri, daha bajémséz bir yapée)
-ozlgemwr ¢retebilecek bir konuma getirilmiktir.
Yer el demokrasinin g¢-lendiril mesi kapsaménda t
kadeénl arén yerel y°netimlerde daha etkin bir r
se-imlerinadeayseoelmma veakkée 3 Nisan 1930'da Bel ed
tanéndé.
Yerel y°netim birimlerinin karar alma s¢re-I1erin
duyarl é& ve etkin -°z:;mler ¢retebil meleri ama-1| an
Belediyelerins or uml ul uk al anl arée geni kKl emi K, altyapé h
adémlar atél méexkter.
1930'lu yellardan itibaren belediyel er, s u, k an:
Bu d°nemde kentl|l ekneape¢ rienctiiyylae | lair rel idkat earatinmé K ,
karkélamak amaceéyla -exitl:]@ projeler ger-ekl ekti
Yer el y°netim reformlaréyla ©birlikte belediyele
hi zmetl erinin yané sp@mra ak alntl am &|, gtekiihl iakllaemrrl,ar
bel ediyelerin sorumlulujuna girmiktir.
Kentl ekme sg¢reciyle birlikte ulakém ihtiya-1areée
Kehir -1 ulakémén d¢gzenl enmesine katké sajl améxk
Refa ml ar -er-evesinde belediye bakkanl aré ve mec
gidil mik, daha demokrati k ve keffaf bir se-im s,
yer el yo°netimlere ilikkineyewnar kalham!| anu@lkamr &mh |
edilen 1961 Anayasab6séna benzetil meye -aleéexkel de
etkisiyle de olsa gerek, ilk d¢zenleme 1960 yeéeleé
ger - ekllex nHakztiirran 1960 g¢n¢g Resmi Gazete 6de yayeé€
il e yeni se-im ere dejin var olan belediye bakk:
bel edi ye bakkanl ar @énén g°r evearl gevtei r K2 miersi i lklae rai
mer kezl erinde valiler, il -e merkezlerinde ise ka
Daha sonrasénda ger-ekleken bir uygulama il e bel
1.7.1980 SONRASI YERELY¥ NETKM ANLAYI| PESRAKK
1980 sonrasénda Tg¢rkiye' de ger-ekleken siyasi Vo
etkili ol muktur. Belediyelerin mali y°netimi, ka
ger -eklexktbdbtil mektardalfaBpon, ¢or um, Sivas, Er zu
g°revlierine son veril mik, deneti mci bel edi ye an

mer kez tarafeéndan atanarak -Biyrevliendirilmiktir (
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1.7.1. Yerinden Y°netim ve Merkeziyet-iliKk
Bu d°nemde yapélan reformlarla birlikte belediy
y°netiml ere daha fazla °zerklik tanénmékter. Bel
amacéyla &«dg-dlrendiril mi
Mer keziyet-ilikten uzakl akar ak yerinden y°netir
belirlenmik ve bu standartlara uygun kKekil de|9% i z
Mahalli idarelerin g¢-lenmesilamackghdi yhpeganved
daha etkin bir kxekilde hizmet verebilmek i-in ge
1.72. Yer el Ekonomi ve Yatérémlar
Yer el y°netimler, kendi bl gel erinde ekenomi k Kk
bakl at méexkl ardeéer . Bu projeler arasénda ik alanlar
yerel ekonominin -exkitlendirilmesi yer almaktadeé
Yer el y°neti mler, altyapé ve ¢st yapéya y°nel il
Yol l arén, su ve kanalizasyon sistemlerinin moder
kent sel d°n¢kem projeleri, yer el ekonominin gg¢-
m¢dahal esi sonraséndanMimair aGgv &malriak é@&ms eyignil @ n 3
-ékan sorunlarén gideril mesi i -in -ékareéelan 256!
Yerl erinin Ana Belediyelere Bajlanmalaré Hakkénd
anabel edi yelerin etrafénda kurulan k¢-¢k belediy
Kstanbul i-in ©°zel ama-1é& metropoliten bir oluxku
M¢derl ¢7¢ ve Bojazi-i Kmars eEMgdag rsli sjt @ mllie bHey dtgiyry
yo°nelik atelan °nemldi bir adém ol muktur (Al éce,
Yer el y°netimler, °zel sekt°rl e ik birlifi -0
zamanda yer el i KI et mel earmeé taerktvéirknhaeyra sya®jnlealyiakr apko |\
ekonomi k b¢gy¢egmeyi tekvik etmiklerdir.

1.73. Kat el emcé Y°netim Anl ayéxkeée

Yer el y°netimler, kar ar al ma s¢re-1lerine hal k &1
mekani zmal ar ol uktur mukh atraleegm tMamlad hteélkaome ewed e
hal kén fikir ve °nerilerine yer verilmiktir.
Kateléemcée y°netim anlayeékeyla birlikte yerel y
getirmiklerdir. Ka mu oy u ydlaah ap agyel nai k€ | bainr  bki el sgiinh etrar
artér mexkter .

Sivil toplum kuruluklaréyla ik birliji yaparak t
al mekl ardeér . Bu ik birliji sayesinder da@%@n klalpslaa
temeline dayanan sivil toplum kuruluklar é hal keén
1980 sonrasénda gerek d¢nyadaki gelikmeler ger ek
sivil toplum kurasnlaukdar anénéerméa&émni nbudkurul uxkl ar
demokrasinin vazge-ilmez unsurlaréndan birisi h a
1.8.2000"' LERDEN 6} NEREZ Y¥NETBMRUHRKN

Beyekkehir bel ediyel edipnwelnerg¢-venmkeéyil,er i lareas be
artéereéel maseé, yer el y°netimlerin daha etkin ve s
yéll ardan itibaren T¢rkiye' deki yerel y°netimler
a enmaktadér Bu al‘t bakl ék alténdangter al aylParé
hi zmet!l er i -eKitlendirmesini inceleyebiliriz.
181 Ejitim Hizmetl er.i

Ejitim kurumlaréneén fiziksel @drt-yalléesktniér mgi¢k Il ernd
binal ar e i NnKa edi |l meesmar etme vcal &€ kbmanlaalraér éqi bbia k fe an
dejerlendirilir.
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Okul l ar a e]itim materyali ve kaynak sajlama konu
malzemed r i bil gi sayar ve teknolojik ekipman gi bi
yapeél mékter

Ejitim konusunda farkendal ej é artérmak amaceyl
y°netimlerin ejitim hizmetl dir. aéi)samendakle § P Kk
se-imi-°jepttmms¢grecinde veld katéelemé gibi %gmu
Yer el y°netimler, bakar él é °jJrencilere ejitimb
°d¢l l er de¢tzieml @ayanekda] moti vasyonu artérmaya - al
182. K¢l t¢r ve Sanat Et kinlikIleri

Sanat galerileri ve sergi alanlaré olukturarak Yy
sergiler, sanatseverlerle bulukur ve k¢glterel et
M¢ zidRns, tiyatro gibi sanat dallarénda d¢zenl ence
ve sanat-élara sahne alma i mkané sunar.

Yer el y°netimler, hal ka yenel ik sanat at ol yel e
yaygénl ak masaérna Rkeastikng smajzi k, dans gi bi bir-ok al
sanata olan ilgisi artar.

Tarihi ve k¢lteorel mirasé korumak adéna -exitl:]
ve aneétlar bu kapsamda dejerlendirilebilir.

1.83. Teknol oji k Al tyapéneéen G¢-lendiril mesi

Yer el y°netimler, vatandakl arla et kil eki mi art é
amacéyl abelexdityleicid i k uygul amal aréné hayata ge-
sistemleriéemepbat bor mhgt akgi bi uygul amal ar bu ka
Teknolojik gelikmelerle birlikte vyerel y°neti ml
s¢rderéeglebilir ol maséné hedefl er . Tgabi kak€@ hétEi R
uygul amal arée bu bakl é&k alténda incelenir.

Yer el y°netimler, vatandakl ara ai't verilerin gg¢
-ékarmak i-in bilgi gevenl g ve veri ama,libuiji
alanda bakareél é -alékmalarén temelini oluxkturur.
Teknol oj ik altyapéneén g¢-lendiril mesi, kat el e mc
pl atformlar araceéel éejeyl a d¢zenl enen —evrim -
vatandh Kk | ar én karar al ma s¢re-lerine daha etkin bir
Yerel y°netimlerin -evre dostu projelerini ve s¢g
dejerlendirebiliriz. Yexil al arl aeeneaet ékélt mmaé
ger -eklexktirilmixktir.

¢cevre dostu ve s¢grdereéelebilir kal kénmayé dest ekl
bah-el er, bisiklet yollaré gibi dojayabdaté@ayeméu. a
Enerji teketi mini azalt mak amaceéeyl a -ekitli e
yenil enebilir ener ji kaynakl|l aréna ge-i ki, ener j
bakl ék altéenda incelenir.

S¢rder ¢l emha | hedekfallekréin dojrul tusunda vyer el y°net
projelerine °nem verir. At ék toplama sistemler:
olumsuz etkiler en aza indirilir.

S¢rdegr¢glebilir kal kémma, ktapplaumd re dggani KY elrierl kye€snie

projeleriyle farklé gruplarén ihtiya-1|laréna odak
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e o i KIi miktitrar i bBrs e
d°n¢m noktalaréndan biri, 19306da -ékar el
ye er el y°netim anl ayékeéneéeé Kekill endirere
emi K ve yerel d edmoyker absaikykia nd ¢a-rléenréchi rsnei-kitmlre.
y°netime daha aktif kat el emené sa]la[ggk,
hizmetler gibi alanlarda «kehirleri [

de yerel y°netimlerin gel
o

3
o
Qo
<~~~ o3
- =
I
L

dya® ni estei, mlyeerrdee k i en -arpéecé gelikme 636
i Ktir. 20126de yeéeréerl ¢ e giren bu k a
i teéem yerl ekim yer |l er i nreé rge nd lkd rea ke rteakn, ¢
y°netimlerin daha kapsayéceé ve exitlik
gel erdeki altyapé ve sosyal hizmetlerd

Bu gel i kmel erin tyeaknnéol egr ai n mededuaj-hbelediyealik©nl ar |
uygul amal ar e, yer el y°netimlerin etkinlifjini ar i
kur ma férsaté sunmuktur. Genel ol ar ak,eknolejikel y©°n
d°n¢gkKeémle birl eker ek, Kehirlerin s¢grdereéelebilir
oynaméckt er . Bu s¢re- T¢e¢rkiyednin yer el y°netim
ara-laré ortaya koymuktur.
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Tevrata G°r e Nuh &&&f ané Had

Dr. ¥Jretim !aesi H¢lya ¢tet
't OM! Kl ahiyat Fakg¢l tesi

¥zeNuhTuf anb6é bir-ok dinde bir-ok k¢gltegrde var ol an bi
yer bu konu anl atél maktadér fakat en detayl e ol ar ak

s®z eder. Tufan °neevé soamuamsénmndayrakadhae@kamihar adet a
bi-imde tasvir edilir. Biz de bu -al ékmamézda ©°nce T
Tevrat metnini okuyarak ol ayé i uranariueby telaketp sebep olddu h 6 u n
davranéexkl!|l ar éné, geminin yapém akamaseéneé, sul ar y¢kse
yeni D¢nyayeé, Nuhdun ojullaréné ve sonraki nesili °7
Mi rdkdd ar dan da yararl anacaj éz tal ekma&n&rerdaomwred & nicg é
ol ayén nasél anl atéeldejéna késmen dejinip Tevratot aki
Anahtar KelimelerNu h, Tuf an, Gemi, Tevrat, Tanre.

Noah's Flood According to the Torah

Abstract:Noah's Flood is an event that exists in many religions and cultures. It is mentioned in the sacred texts of
all three major religions, but it is mentioned in most detail in the Torah. Chapter 3 of the Book of Genesismentio
this event. The situation before the Flood, the moment of the event and what happened afterwards are described
in detall like a theater scene. In this study, we will first examine the etymology of the words Flood and Noah and
then analyze the event bgading the Torah text. We will learn about the situation of the people to whom Noah
was sent, their behavior that led to this disaster, the construction of the ark, the situation after the waters rose, the
new world established after they got out of thie, éine sons of Noah and the next generation. In addition to the

text of the Torah, we will also make use of the Mirshads, a kind of commentary. At the end of the study, we will
partially touch upon how this event is described in other holy books, thenQanththe Bible, and compare it

with the narrative in the Torah.

Keywords:Noah, the Flood, Ark, Torah, God.

GKRKKk

Tufan bazé Hint destanlar énda, S¢mer |l er de, ¢cin Kk
medeniyetl erinde @8%nr¢lad ajng bgirbiolagde&éce Yahudil ik
bir-ok k¢ltegr ve medeniyette gerek farkl é isimle
Knsanl ék tarihinin kadim bir olayédégzeKutvealmehk
i-in anlatélan Tufan olaylaré mitolojiye de konu
Tufan kelimesinin etimolojisine bakéldéjénda ¢in
ol arak gelTyiphiong®aryiné,rzamanda Yunamr &dé&ro.l oBu sT ardr
g°vdesine sahip, yézeé¢ i nsané andeéer an, kanat |l é,
Mésér firavunlaréndan bazélareé dBukktell mel Sriimed ¢
1Zeynep Yijit, AYahudi ve Kslam Kaynaklaréna G°re Hz. Nuh v
Fel sefe ve Din Bilimleri Anabilim Dal é&, Kzmir, 2016, S . 14

2Bi l al Aksoy, ¢tajdak Bilimlerin |IkéjéiwdgéNuhden Gekiasia, va:
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amuru keli menai gleé meakne@&daml a Babil kaynakl|l arénda i
ise tavh s°zc¢jeyle ifade edilir.® Bu da helak ol
kiddetli yajmur, sel, felaket, axkeér el eéakleceshiér t eénse
il e sénérlandér él maméxkt ér . At ek tufane, g°zyakeée

medeniyetlerde t¢kerck “Kmsadrak tafahéndeéel bi Imew
S¢merl erde ge- mekt auditru.f aTha bill eet INeurhd eT ugf ea- nedbné ba 198 s &

¥rnejin bu tufan da sel felaketi Keklinde ol muck:
yedi gece S¢irmegkt or. Devasa bir g e mi sayesinde
Zusudra da Nuh peygamber gibi tufanén sonunda Tan
bu tufandan sadece insanlar dej il Tanr el ar da
ol muxkl ardér . Bu tufané vyapan iTharrfé& akkaarna I3Bsre islua hTé
olayén bir késmé tabletlerde ku kKekilde anlateéeln
B¢ten férténalar ol anca g¢-leriyle saldérdel a
Ayné anda k¢lt mer kezlerinin ¢gstegneg kapl ade,
Yedi géen, yedi gece boyunca,
Tuf an meml eketi kapl adéktan,
Devgemi férténa ile ®b¢ye¢k sulara -arptéktané
TEVRATO6A G¥RE NUBADKBEASKI
Nuh Tufandé kutsal kitaplar arasénda en detayl &,
kitabénéen 3 Babé bu olaydan bahset mektedir. Al t e

°nceki dur um, yedi nci Bekimiecbl &Y & p mdsansakils e g ¢ luif
durum hakkénda detayl e 4di IKgirliembdgervea lKmak tl adddéer .

bahsedil memektedir. O y¢zden bu ol ay araxkteréel er
Nuh kelimesin n et i mol oj i si hakkénda farkIl & g°r¢kloer [
kel i mesinden geldijini s°yler. Bu kelime dinlenm
tatmin edici esans anl aml a a. getphsgnThbonat Gal |

rén
tufandan sonra Tanréya kurban kesmik ve Tanreé b
bunl ardan farklé& olarak Kbranicede yer alan dinl

fiil k°k¢gnden gBunduin icha o eldé @i neidner Tuf an sonr aseé
yerl ekmes.i ol masé muhtemel dir.

Tal muddta Nuhdun dojumundan bahsedil mektedir. E
ojullareéeder AKkmua Hz. Kdrisoé6in tionunudwmuerk.t EéXuh |
ofj lunun dojumuna -0k sevinmik ve onu bu |l anetli]
S¢nnetl i olarak dojmasé buna bir i karettir. Ksl &
bilinen Peygamben nHHaardek @wen Napdlkumi fdohmarmu hakkénda
o0 dojdujunda kar gi bi beyaz, sa-laré y¢é¢no o gi bi g
parl akt é. Onun bu ge¢zelliJini g°ren Lambekh bar és
il Kk sonucunda d¢nyaya geldijini d¢kKendyg. Fal
ol madéj e, Nuhdun ol ajan ¢ste¢g bir kikilije sahip
Lamekoi rahatl att ée.

Nuhdun i -inde doj dujeu itsapnlduem -zoakm k¢ fre dekte¢. Put
bozul mukluk i -erisindeydiler. Nuh ise onlareéen ak
Bu durum Tevratodéta da k°yle ifade edi |l mektedir:
3 Aksoy, s. 8.

‘Hal i | Kbrahim A-maz, Muhtelif Dinlerde Tufan, (Yayénl anmar
iniversitesi, Sosyal Bilimler Enstite¢se, Kayseri, 1991, S .
5Yijitle, s. 18

5¢ej, Terkl er, S . 54; Kr amer , Mi t ol oj i, S . 17 4.

Yijit, s. 38.
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féFakat N¥%h Tarerféednénud muxkndiee IN3¥%h de¢r ¢st bir
kusur suzdu. Tanré N%¥%h ile birlikte ye¢reodyeg. N ¥
D¢nya Tanréeodénén °n¢gnde yozl akmékté ve yeryeézy
i kte yozlakméktger¥yZirag heervhdae yolunu sapt é
. o : . N | 100
Tevrat 6én kendi i fadel eriyle Nuhdun AKusursuzdu
kimilerine g°re °vg¢ olarak dejerlendirilirken Kk
bir kgteirr- eki Nuh toplumdaki en ahlakl &, en namuslIl
Yozl akan insanlareée kurtar mak, onl aré Tanr énén -

Fakat Tevrat ot a Nu h peygampere obdbarn alsamglee meme K tk
Salihlerdendir.

O d°nemde insanlék g¢nah batajée i-erisindeydi

bulunanlar, ahlakseéezl ar her yerdeydi . Kanunsuz:
bakl|l amewtad €kZ yaj mal ama, hayvanlarla cinsel il
bile insan kézlarla evlienip -o0ojalmaya °Baxé améc|

kaynaklara g°re insan keézl ar éeyrlaa g¢v-l enaemi bme |l elkd t
devler anlaména gelen BTeglemuyanii Y¥deabuBuaduje
Ku kKekilde ifade edil miktir:

AéD¢nya Tanryeodznl éawefigykgneye z¢ su-1la dol muktu. Ta
ve i kakméwkto&Z.l Zira her v¢icut, Weryegze ézerinde
féTanré yery¢zende insanén kot el ¢ ée¢négn art mal
déekegncelerinin ymyuastagljee eejkicltigmlegd, .gJmanr é ye
yaratteéej] édwm e kKknalnbionde éstérap -ekti. Tanr é
yery¢zenden silecejim insandan eveceil hayvanl
kukl ara kadar. Onl ar?é yaptéjém i-in pikmaném.
Tevratodéta Tanrénéen bileppummanNéagm dogeknid¢telyapdi g
Tanrénén d¢nyayé yok edecejini biliyordu. Kendi
evlienip -ocuk sahibi ol masénée emretti. EKini k en
iddialar mee ut t ur . Bu kadéen daha ©°nce bahsettijimiz E
ol duju da s°yl enmektedir. Naamah topl umda nam
Evliendi kl erinde Nuh®®Bw®8evloi liisket &8 0i $ykadkgehnydaaydde r @ ¢ lu
Ardéndan Sam ve Ham oldu. Nuh bu ¢- ¥ kek -ocufu

Tufan ger-eklekmeden °nce Tanré Nuhbéa geminin
bil giler detayl & ol ar apk avemi |lbrui kdeml i Dm§gwautkud e
anl atél maktadeéer :

fiéTanré Nuhoa, t¢em vegcutlarén sonu °n¢égme gel
su-laréyla doldu dedi . Bu y¢zden onlareée yer:
servi/ gof er ayjapc.é€ nGeammi yii rb°gleme| ere ayeéer ; K-t en
Ku kKekilde inka edeceksin: Gemi ny ok sugkulnil juij u ¢
8 Tevrat: 6: 812.
M. Salih Ge-it, i Kut s al Kitaplara G°re Hz. Nuhodéun Gemi si
Kbrahim ¢e- iniversitesi Slgls y a | Bilimler Enstitg¢gs¢e Dergi

en
OYijit, s. 44.
11 Tekvin, 6: 811.
12Tekvin, 6: 57.
BYijit, s.
Byijit
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otuz ama ol acak. Gemiye (ékék i-in) bir pencet
ol acal KeKiilkd ol sun. Geminin kapéséné da onun
ve ¢-¢nceg (gegverteler olacak kekilde) yap. Ba
nefesine sahip tem vecutl ar e y ok et mek i -1in
Yery, z¢ndekil erin hepsi hel ©k ol acak. Ama sana
yanénda ojullar én, ekKin ve ojullaréneéen 18
her v¢sceuntitnalne yakat él-mal aeé t anae yebgemtqlde&el
ol sunl ar . Her t¢rdeki kukt an, her t¢rdeki -
hayvanéndan (bunl areéen) her birinden i ki t anes
gelince, yanéna yenilir tg¢rdeé)henhsana, hgm yecekt er
de onlara (hayvanlara) yiyecek ol acakteéer. Nuh,
(Tam ol arak¥ b°yle yapteée. o
Kaynakl ara bakél déejénda amadénén 48 cmbébye tekabygl
bunun 62 cro | duj unu s°yl er Tanré Nuhob6éa t¢m detayl ar
Toplam 366 oda yapmasé gerektijini, yiyecekl eri
zaman a-€élan istenildiji zamam uk agpeate&lta i i-nak meglee
katéenda -itlik ve vahki hayvanl ar @énén, i ki nci K
ol masé gerektijini syl emi kKtir. Tanrénén Nuhoét ar
ol dujunues®°gl eéyjewml gi bi Tal muddédta bunun sedir aj a
kull anarak sandék keklinde gemi yapeép ¢zerini Zi
yapmasé -ok zaman al méxkteéer. Hataz& %wnlye akil airmk 8 &
366 -exkit séjeéer hayvane, 366 -eki®¥BkulkadaBre6haypwka
bir gemiye séjdermak el bette kolay ol mayacakter.
mi kt arda yeksédrnd&, kululfaammaslonir-ain tohum ve de ins
terl ¢ gédalar koymuktur . Nuhdun gemi si arték tuf
Tufanéen meydana gel diji anlar Tevrato6én Yaratel e
bu topluma 120 see b oy u nttsag rteesk u waer mi Kt i r . Buna al dér may a
tufandan °nce bir hafta daha s¢re ver mi Ktir. Gen
Fakat halk buna da al dér ek et mamilkerhatrt.a TNU ha ni |be
°nce Tanré Nuhodéa artéek gemiye binmesi emr i ni vV e
eserler mevcuttur. Bunl arda Nuhoéun Tanrénén bu -
ayak bileklerine gelene kadargé y e bi nmedi ji yazar. Bu ifadeyi Nu
acéyép bu felaketten vazge-ecejini dekende] ¢ 0 -

Mi dr akl ardan bi fYatsshmas ikidlasdbre nJeaf drufk@&ar :ané kKu Kel

iéo gg¢n, Rab b¢ten degnyayeée salladée, g¢nek kar e
sarseéel de. ki mkekl er -akte, g°k ge¢rl edi ve dg¢n
bir g¢- kullande, -¢nke insanojkll amekn e z Judea n
bakl ayénca yaklakék 700 bin eN¥berkidevbes kadén g
insanl ara bajeéerde, Hepiniz Tanréebébya karkeé byg¢
sebebiyle Tanreée sizin y¢zeéengzdehudangagpmeyeok
hazéeréz, | ¢tfen bizimi-in kapéyé a- da °I1 mey
Metinden de anlakeélacajé ¢(zere o anlar ol aj anyg
kaynakl aréné ayné anda harekete ge-irdyigjimudren s
ya] mékt er . Sul ar y¢ksel di k-e gemi yerinden kal k.

15 Tekvin, 6: 922.

Hayati Aydeéen, fk¢phe Edil mez Bir Haki kat Ol arak Hz. Nuh V.
Fak¢l tesi -BDergi si, S . 39

“Yahudilikte Tekuva t°vbe etmek demektir.
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S i bile suyun i-inde g°r¢nmez hala gel mi Kt
|l ara kadar hi-ppisi nkeyokalemanm&eti €ér . STamareée 115
Kt r

e Tevratota belirtildijine g°re gemide bulu
unmasé yasaklanmékteéer. Ayneé kur al haywvinanl ar i
Il laréné ve ekl erini birbirinden uzak tut mMlORt L
uymaméecxkt er . Ceza olarak Tanreé onu siyahi y a
gel dijine inananlar olduk-a -oktur.

Tufandan sonranelermakandéj e ise Tevratdéén Yaratél ek 8. DbF°
Tanré tufanén di nmesi i -in °nce r¢zgOr estirmik
bakl amékt ér . Ge mi 7. ayen 17. g¢ n¢j AT aglak e ndiaZ deen ¢
l an jre € oldujunu da s°ylemektedir ki misi
l duj a edende olduk-a fazlader. Nuh 40
kontrott kumgesmn bi-n ndaglRadgemi kd?¥ @ae
amékt ér . KI'k yollayékénda bok ol ar :
éyla geri gel mi ktir. Bu sularén tar
g¢en daha bekl edi kten sonra geminin
n Nuh Mizbeah da denilen sunak i nk:
aha yery¢zeneg yok et mehydadejkinteeni chaisre mboit ¢ v«
Kmnuganl ar g°kkUKajéné gerd¢j ¢ zaman bu ahti
an vy ¢ artéek tekrardan hay

er Tevratbéa g°re il

] ¢ varder . :z¢mbj
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ak adamé ol maya bawmlpaade vetbiwe
érén i-inde soyundu. Kenbandéén baba:
i ki kardeki ne anl att é. kem, Yef et i
dil er . Ger i geri®rgittitlielrer Yvel lkrabh alak
e babasénén -eéeplakléejénée g°rmedil er.
l unun kendi si ne yaptej e Keyi anl adeé
ine k°leler ko1l esiemolms,brma!lrte kN ¥l . s Krema
e) k°l e olsun dedi. Tanré Yefetdi ger
nda barénsén®e Kenobéan onlara k°le o

°Sm M — M

' O X X AOAK O 0 I

Metinden g°r¢ldejeé¢ ¢zere daha °nce gamcdeatcandet
Ham bu seferde babasénén ayébéené g°rd¢gjeé¢ an de¢ ze
ge- meyi tercih etmiktir. Bunun ¢zerine abileri
erini -evirip,yiywdrmnller @rea balbdé lkalr&@m& nbicrzeg i ni
u mu fark eder ve Hambéa kardekl erine k°©°I
c i k faaliyetlerini bu ol aylaa gi®lriek KHialméred
yundan gelen zenciler kel e ol maya mahk¥mdur | a
ol du. Tora 6ya g°re Nuhétan sonra soyunu
Yafesdin, AfdakagkKémakéedse.  HBmaenksagyakl
Hamdéén soyundan geldijini s°yler. Tevriat Nemr

OX' OO O

Q @ D O

18 Tekvin, 7: 124
19 Tekvin, 8: 122
2 Tekvin, 9: 2027.
21 Tekvin, 10: 8
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i fadel erini kull anméexkt ér . Tufandan sonra yol dan
tapmay & «Kkart kokan il k ki Ki Nemr ut ol muktur . Knan
Tanreéedan intikam al mak ister. Bunun i-in mexkhur
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¥zeBtu: - al ék ma, Kehir i-i ortamlarda yol geometrilerin
araktéermaktader. kehirlerin giderek daha kalabal ék h
artmaséyla ddaha dal mMalkmédi r. Kentsel wulakém ve | o0jist
alané olan bu konu, Kehirlerin yojunlakmasé ve hézl é
daha ©°neml.i hal e gel mekkedkEmé Nbeael msheyrenarbakt € a ma K
telefonlaréndan toplanan GPS verilerini kull anar ak,
etkiledifjini analiz etmektedir. Anal i zerinin kuyelérini k1 e k
davranéexkl|l arée ¢zerindeki belirgin etkilerini belirl eme
y ol d¢zenl emelerine héz ve ivmelenme yoluyla uyum
verimlifgtrmensteagtdjil eri ol arak kullaneéelabilecejini |
peyzaij arasénda karmakeéek bir et kil eki mi i Kar et et me|
kuryelerin s¢r ¢k davrgaenréekkltairjéinnai uoyrutna ysaa jkl oaynnmaakstéa d é r .
dinami klerine dair genel tartékmalara katkeé sunar ak,
geventd o ve verimli kent sel ortaml akteand &re.l i Gali e d ¢ kme a i
y°nleri arasénda, veri setinin birden fazla kKehre gen
davranékl aréna etkilerinin arakteérélmasé yer al makt a

Anahtar Kelimeler:Kurye, Gps, Motorsiklet, Traflk ar akt er i st i i
The Influence of Road Geometries On Motorcycle Courier Behaviors: An Analysis of Gps Data

Abstract: This study investigates the influence of road geometries on the behaviors of motorcycle couriers in urban
environments, a critical yet unaxplored aspect of urban transportation and logistics. As cities become more
congested and the demand for swift package delivery services increases, understanding how road features affect
motorcycle courier efficiency and safety becomes vital. Employdogtitative research approach, this research
utilizes GPS data collected from couriers' cell phones to analyze how various road geometries impact their speed
and acceleration patterns. The analysis focuses on identifying specific road features suchdabaats and

traffic lights that significantly influence courier behavior. Initial findings suggest that motorcycle couriers adapt
their speed and acceleration in response to different road configurations, potentially as strategies to enhance
safety and mintain delivery efficiency. These behaviors indicate a complex interaction between the couriers and
the urban landscape, needing adjustments in urban planning and policy to accommodate the unique needs of
motorcycle couriers. This study contributes tolheader discourse on urban transportation dynamics, offering
insights that can inform the development of safer and more efficient urban environments for both couriers and the
communities they serve. Future research directions include expanding the tatasdtiple cities and exploring

the effects of other road geometries and external factors on courier behavior.

Keywords:Courier, Gps, Motorcycle, Traffic Characteristics

Introduction

In the bustling urban landscapes of the 21st century, the efficiency of package delivery systems has
emerged as a cornerstone of economic vitality and social convenience. With the rapid urbanization and
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the increasing complexity of city life, the relianoa motorcycle couriers for the swift and agile
transportation of goods has become more pronounced than ever. This development underscores the
critical need for ensuring road safety and efficient navigation for motorcycle couriers, whose roles are
crucial in the context of urban logistics and delivery services. The unique dynamics of motorcycle
maneuverability and their ability to navigate through congested urban spaces highlight the significance
of understanding how road geometries influence their behastiotise road.

Urban transportation presents a complex web of challenges, particularly for motorcycle couriers vvhlo06
navigate through the densely populated and often chaotic environments of modern cities. These couriers
face unique hurdles, from maneuverimgtight spaces to adjusting their speed amidst unpredictable
urban traffic. Road geometries, such as roundabouts, traffic lights, and lane widths, play a key role in
shaping vehicular behavior. For motorcycles, which exhibit distinct handling and adoalerat
characteristics, these geometrical features of roads can significantly impact their operational efficiency
and safety.

Despite the growing recognition of motorcycle couriers in urban logistics, there exists a notable gap in
research concerning the inéince of road geometries on their behavior, particularly in terms of speed
and acceleration patterns. This oversight raises concerns not only about road safety but also about the
overall efficiency of package delivery in urban settings. Understanding ifi@nedt road geometries

affect motorcycle couriers is essential for developing strategies that enhance their safety and operational
efficiency.

This study aims to bridge the existing research gap by investigating the effects of various road
geometries othe behaviors of motorcycle couriers. Leveraging GPS data collected from the cell phones
of motorcycle couriers, the study focuses on understanding how different road configurations influence
their speed and acceleration. The research questions guidinguvdstigation include:

A How do specific road geometries affect the speed patterns of motorcycle couriers?
A In what ways do road geometries influence the acceleration behaviors of motorcycle couriers?

The findings of this study are anticipated to malkgmificant contributions to the existing body of
knowledge on urban transportation dynamics and motorcycle courier operations. By elucidating the
relationship between road geometries and motorcycle courier behaviors, the study offers insights that
can inbrm urban planning decisions, enhance road safety protocols, and optimize the efficiency of
package delivery services in urban areas.

The study employs a quantitative research approach, collecting GPS data from the cell phones of
motorcycle couriers. Thiglata includes key parameters such as latitude, longitude, speed, and
timestamps, which are analyzed to distinguish patterns in speed and acceleration in relation to different
road geometries. The analytical framework utilizes statistical and geospatigisnechniques to
address the research questions.

The paper is organized into several sections, each building upon the last to fully explore the topic. It
starts with a Literature Review, where we look at what other researchers have said about city
trangortation, the challenges motorcycle couriers face, and how road shapes and features affect how
vehicles move. This sets the stage for the rest of the study. Next, the Methodology section explains how
we gathered and analyzed data from motorcycle cou@#®S devices to learn about their speed and
acceleration in different road conditions.

Then, we move on to the Results section, where we share what we discovered about how road designs
impact courier behavior. This section is key to understanding théstadin findings. In the Discussion
section, we talk about what these findings mean for city planning, keeping roads safe for couriers, and
making package delivery more efficient. Finally, the Conclusion wraps everything up, summarizing the
study's main piots and its importance for improving city transportation and delivery services. This
layout makes it easy to follow the research from start to finish, providing clear insights into the study's
goals and results.
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Literature Review

The interaction betweamad geometry and vehicle behavior is a maiged domain that has gathered
substantial research interest, especially considering its implications for road safety, traffic efficiency,
and environmental impact. This literature review delves into threaileas: the principal studies on

road geometry and vehicle dynamics, motorcggecific investigations, and the indispensable role of

GPS data in transportation research. 1107

Research in this domain typically evaluates how various road design features @fladricle
dynamics, with a focus on safety and efficiency. For instance, Yin (2020) emphasizes the lateral stability
of vehicles on curves, demonstrating that road geometry, speed, and their interactions significantly affect
skidding, rollover, and lateralrift risks. Mavromatis (2019) extends this by assessing the impact of
design speed values and pavement friction on vehicle safety margins under different road geometries.
Sebsadji (2008) introduces an obseilvased method for estimating vehicle dynamisig a nonlinear

model, illustrating the critical role of reéime estimation of related variables and parameters in
enhancing driving safety. Collectively, these studies underline the critical influence of road geometry
on vehicle behavior, spotlightinthe importance of integrating safety features into road design to
mitigate risks associated with vehicle dynamics.

Motorcycle dynamics and safety on roads present unique challenges, partly due to the distinct physical
and operational characteristicsmbtorcycles compared to other vehicles. Cafiso (2014) offers insights

into analyzing rider behavior, improving the precision of identifying critical riding events. Kemajou
(2019) expl ores t he role of mot or cycl eont axi s
reintroducing operational patterns and the need for integrating these modes into urban planning.
Lemonakis (2014) investigates motorcycle riders' behavior on curved road sections, proposing a
methodology based on GPS technology to optimize the opfdtip between curve radius and riding
speed. NavarrMoreno (2023) focuses on the factors affecting Powered Two Wheelers (PTWSs) crashes,
emphasizing the need for more research on motorcycle safety on interurban roads. Subirats (2016) and
Minh (2006, 2007xontribute to this area by analyzing motorcycle behavior at urban roundabouts and
signalized intersections, respectively. These studies highlight the complexity of motorcycle dynamics
and the necessity for targeted research to address the unique shfgigrational needs of motorcycles,
suggesting a gap in comprehensive understanding that further research could bridge.

GPS data has become an invaluable asset in transportation research, offeriregdiigion insights

into vehicle dynamics and road udmehavior. Cafiso (2014) leverages GPS data to identify critical
events in motorcycle riding, demonstrating the potential of GPS technology in analyzing and improving
rider safety. Islam (2023) exemplifies this by using GPS data from connected vehedémtie time

to collision, a alternate safety measure. Oloo (2018) demonstrates the utility of GPS data in mapping
rural road networks via motorcycle taxis, enhancing the understanding of local mobility and
infrastructure challenges. The utility of GP&ta extends beyond traditional traffic monitoring,
facilitating the development of innovative methodologies for safety analysis, infrastructure mapping,
and understanding complex traffic dynamics, thus underscoring its critical role in advancing
transportéion research.

While existing research provides valuable insights into the interplay between road geometry and vehicle
behavior, several gaps remain. Firstly, there is a need for more comprehensive studies specifically
addressing motorcycles, given theimigue dynamics and the increased risk of aggressive driving.
Secondly, the potential of GPS data in motorcycle safety research is yet to be fully realized. Future
studies could explore the integration of GPS data with other sensing technologies to arovide
detailed understanding of motorcycle dynamics and rider behavior in response to various road
geometries.

In conclusion, the intersection of road geometry, vehicle behavior, and GPS data presents a rich area for
research, offering opportunities tohemce road safety and design. Addressing the gaps identified,
especially in motorcyclspecific studies, will be crucial in developing safer and more efficient
transportation systems.
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Methodology

This section outlines the comprehensive methodology addptdtlis study, encompassing data
collection, analysis, and the identification of road geometries through GPS data from motorcycle
couriers. The process is structured into three distinct phases: Data Collection, Data Analysis, and
Identifying Road Geomets, each detailed below.

Data Collection | 108

The initial phase of this study, data collection, stands as one of its most crucial areas. This stage focuses
on obtaining usable data by cleaning the information recorded during natural driving conditions while
theorder delivery operation is ongoing. Mobile phones used in the operation generate GPS data. For a
period of seven days, data are collected from the phones of motorcycle couriers. These data are produced
periodically and include latitude, longitude, anthéstamp information. The data are stored in the
database using an application in the mobile devices, the data flow is shown in Fig. 1.

108

GPS Mobile Devices Application Database

Fig. 1. GPS data flow from mobile devices

Data Analysis

Following the highdimensional data collection process, the datiaction phase commences, aiming

to identify data that can be further processed. To achieve this, a map of the area intended for analysis is
generated using map providers such as Google Maps and Open Street Maps. A region with various road
structures andbstacles is selected with the help of the Google Maps Street View feature, as in Fig. 2.
This selection is based on areas where road geometry changes, including the presence of roundabouts
and traffic lights. During the selection of this region, the dimates of these road features are recorded.

Fig. 2. Google Maps Street View of a roundabout

After defining the region and extracting significant points, the next step involves downloading the road
network from Open Street Maps. The section of the road dowaloaded is delimited with a boundary

box, which is created using the coordinates of the previously recorded road features. The downloaded
road network is then cleaned by selecting roads in the vicinity of these significant points.

Identifying Road Geomery Impacts

In the data processing phase, points far frontleanedoad network are excluded from the analysis.

A proximity analysis is conducted on the data to select routes passing through all significant points. The
analysis begins with the selectredites. Due to the potential error margin in GPS data, the Kalman Filter

is utilized to correct deviations caused by sensor errors. Using corrected location and time information,
speed and acceleration data are calculated. Changes in these new dataignificaht points are
examined.
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Changes in speed and acceleration before and after significant points are calculated. Instances of sudden
acceleration and deceleration are reported. The variations in speed and acceleration data near and far
from significant points are analyzed to determine if these changes differ by road feature type and vary
from driver to driver. The study analyzed the variability in speed and acceleration patterns in the vicinity

of and distant from significant points, assessing theachpf different road features and potential
variances among drivers.

Results 1109
The routes are analyzed using the methodology, and the general patterns are discovered. The behavioral
changes at the important points on the road are observed. Five differ@stgre detected after the
discovery part: A roundabout near the first university entrance (roundabout boun), an intersection with

a traffic light in front of the second university entrance (light kuzey), a roundabout near the bridge
connection road (rowabout ucaksavar), an intersection with a traffic light near the nursing center (light
nursing), and an intersection with traffic light on the crowded commercial street (light &tilerL5

85 percentage quantiles are utilized for detecting normal ara mal behaviors. Analysis of speed and
acceleration values are executed separately, shown in Table 1.

Table 1. Quantile values
Variables 15% Quantile 85% Quantile
Speed 14.91 (km/h) 39.99 (km/h)

Acceleration | -1.61 (km/h/sec) | 1.63 (km/h/sec)

Even though thenost outlier behaviors are near the important points on the routes, some motorcycle
riders tend to drive differently, having fast or slow average speeds, or driving with aggressive
acceleration or breaking.

In the first case, the rider has speed valud¢kdrregular range. However, the acceleration values show

an aggressive pattern. The rider has a tendency to reach the regular speed range very quickly after
passing an obstacle slowing them down. The speed patterns are shown on a map in Figsf3eeavith

and acceleration profiles below Fig. 3b.

In the second case, the rider does have-$jged values out of the regular range. Additionally, the
acceleration values also show an aggressive pattern. The rider tends to speed up very fast after passing
an dstacle slowing them down. The deceleration rates are high when their speed goes above the 85%
guantile speed value. The speed patterns are shown on a map in Fig. 3peeihand acceleration

profiles belowin Fig. 3d.

Thestudy investigates rider behaks in proximity to roundabouts, with the associated data presented

in Table 2. It was found that 81.7% of riders moderate their speed while entering roundabouts, with 15%
exhibiting aggressive deceleration. Upon departure from roundabouts, a majofiég, 87riders were
observed to accelerate, with 30% demonstrating aggressive acceleration behaviors.
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Table 2.

Acceleration behaviors near roundabouts

Behaviors

Entering

Exiting

Slow Down

81.7%

13.0%

Speed Up

18.3%

87.0%

Aggressive

12.8% (15%)

25.9% (30%)
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Regarding interactions with traffic lights, detailed in Table 3, 63.7% of riders were noted to slow down
as they approached, with 13% engaging in markaggyressive slowing. Furthermore, 70.4% of riders
were found to increase their speed upon passing traffic lights, with 42% of these riders adopting an
aggressive approach to acceleration.

Table 3. Acceleration behaviors near traffic lights 111
Behaviors Entering Exiting
Slow Down 63.7% 29.6%
Speed Up 36.3% 70.4%
Aggressive 8.5% (13%) 29.9% (42%)

Discussion

The study reveals significant insights into how road geometries influence motorcycle courier behaviors.
The analysis indicates that couriers modify tispieed and acceleration patterns in response to different
road features, with specific adjustments observed near roundabouts and traffic lights. These findings
suggest that motorcycle couriers employ adaptive strategies to navigate through urban landscapes
efficiently, prioritizing safety and speed. For instance, the deceleration observed when approaching
roundabouts and traffic lights can be interpreted as a safety measure, while the subsequent acceleration
reflects an effort to maintain efficient delivetignes.

Comparing our findings with existing literature underscores a broad agreement on the influence of road
geometries on vehicular behavior. Similar studies, such as those by Lemonakis (2014) and Subirats
(2016), also document changes in motorcycle dyos in response to road geometries, particularly at
roundabouts and intersections. However, our study extends this understanding by quantifying the extent
of speed modulation and acceleration behaviors among motorcycle couriers, a niche yet critical segme
of urban transport dynamics. Unlike previous research that primarily focused on general motorcycle
safety or dynamics, this study delves into the operational behaviors of couriers, thus bridging a
significant gap in the literature.

The findings hold casiderable implications for urban planning, road design, and policy formulation.

By understanding the behavioral patterns of motorcycle couriers, urban planners, and policymakers can
design road geometries that enhance courier efficiency and safety. taoc#screating motorcycle
friendly lanes or designing roundabouts with features that account for motorcycle dynamics can
significantly improve operational efficiency and reduce accidents. Moreover, these insights can inform
the development of targeted sbf protocols and training programs for motorcycle couriers, further
enhancing road safety in urban environments.

Conclusion and Future Work

This study has demonstrated that road geometries significantly influence the speed and acceleration
behaviors ofmotorcycle couriers. Key findings include adaptive speed reductions near roundabouts and
traffic lights, followed by aggressive acceleration patterns once obstacles are cleared. These behaviors
suggest that motorcycle couriers actively adjust their ridirgtegies to navigate urban environments
efficiently, balancing safety and delivery speed.

Despite its contributions, this study acknowledges limitations, including the reliance on GPS data from
a single city, which may limit the generalizability of thrdings. Additionally, the study did not account
for external factors such as weather conditions and traffic volume, which could impact courier behaviors.

Future research should aim to address these limitations by incorporating data from multiplecities an
considering external influencing factors. Further studies could also explore the impact of different types
of road geometries, such as bike lanes and pedestrian zones, on motorcycle courier behaviors.
Additionally, qualitative research involving couriexperiences and perceptions could provide deeper
insights into the motivations behind observed behaviors.
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By continuing to explore these areas, we can fughanceur understanding of urban transportation
dynamics and develop more effective strategiesipport the essential services provided by motorcycle
couriers.
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PG(2,5) D¢zl emi nde Pas charlkIKeornén gAmralsiyzoinu i
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*Corresponding au@&hnor : EIli f Altént ack
¥ z eProjektifd ¢ z1 eml er de, arklar kombinatorik ve il gild@ al a
tutar . Ar kl ar, bel irli geometrik ©°zellikler sergiley
noktalar ve dojrul arrar asemrdaknesk aremaKk &l aikl it wkiélr . Ar
ol ukturul masénda kritik bir rol oynamakta ve ol ukum \
artéermakta ve zorlu geometrik probl &mldegrzdé emdaki k neK
dojrul ar araséndaki ilikkiler, geometrik yapeéel ar \
baréndérmaktadéer. Bu - al éakrnkal,a rPéa skc@(l2 ,t5)o rpermoij e kitei fi |d ¢k
GF(5) ceirsmide ¢ 2 anéml anan PG(2,5) d¢zl emi ,-ar3kll amekt a
i ncel enmesini kol ayl aktérmak i-in C# dilinde bir al g
i -ereqarkkaBgé¢n sistemati k. bPasaalal kpnhfisgpopudmpanande@en s
geliktirilen algoritmayé kul | an aarklaktam bit 1§ 3aaklolacako nf i g ¢r
Kekil de genikletilmiktir.

Anahtar Kelimeler:Pr oj ekt i f -Ak Taim Arky Pasdalidaremi
Analysis (k,3}Arcs Through Pascal Configuration in PG(2,5)

Abstract: In projective planes, arcs are significant due to their numerous applications in combinatorics and
related fields. They are characterized as collections of points displayirigydar geometric characteristics,

which enables researchers to investigate and examine the complex connections between points and lines. Arcs
play a crucial role in the creation of combinatorial designs and are necessary to comprehend incidence structures
which improve both theoretical comprehension and useful solutions to challenging geometric problems. Important
aspects pertaining to geometric structures and combinatorial patterns can be found in the relationships between
points and lines in this plan&his study investigates (k;8)cs associated with Pascal's theorem in the projective
plane PG(2,5). The projective plane PG(2,5), defined over the field GF(5), contains 31 points and 31 lines. We
have developed an algorithm in C# to facilitate the exation of (k,3)arcs. We present a systematic analysis of
(k,3)arcs containing the points of the Pascal configuration. By utilizing the secant distributions of the Pascal
configuration and the developed algorithm, (%83s determined by the Pascal configtion are extended to a
complete (11,3arc in PG(2,5).

Keywords:Projective Plane, (KARAr ¢, Compl et e Arc, Pascal 6s Theorem

1. INTRODUCTION

A setN of points and a sdd of subsets oN, referred to lines, make up a projective plane P. Each pair

of paints is contained in exactly one line, each pair of distinct lines intersects in exactly one point, and
there are four points in a position that together define six distinct lines. When considering the incidence
relation provided in P, a sBtof points aul lines that is also a projective plane constitutes a subplane of

a projective plane P.
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With its deep implications for the interactions between points and conics in the projective plane, Pascal's
Theorem is a foundational finding in projective geometrpid® Pascal, a prominent mathematician,
developed the theory in the 17th century. It states that if a hexagon is engraved in a conic section, the
three pairs of opposite sides will meet at three points on a straight line that is called the Pascat line whe
the sides are stretched. The beauty of geometric arrangements is demonstrated by this graceful theorem,
which also opens up new avenues for investigation into projective geometry and its uses.

In projective geometry, arcs are very important and have many uses in combinatorics and relalt%t]:i5
domains. Ak arc is a setK of k (k 0) points in a finite projective plarfe (not necessarily
Desarguesian) such that no three point& afe collinear (on #&ne). If the plane has ordep, thenk

n ¢, but the maximum value é&fcan only be reachediifis even. A1) ¢ arcis referred to
as a hyperovalvals are commonly referred to in the literature, with Hirschfeld being a notable source
(Hirschfdd and Thas, 2016)A great deal of information has been published about arcs in projective
planes, especially about complete (kg23s with complete quadrangles that generate the Fano plane in
the projective planesThese are extensively analyzed inyBaet al., 2016; Ekmekci et al., 2016). The
procedure for identifying and categorizing Fano subplanes in the projective plane, coordinated by
elements of a left nearfield of order 9, is described in (Akca et al., 2016).

Fano configurations ifG(5,2)aredi scovered in (Akca and Alteéntas,
Group methods for categorizifigk , 3 )in tlerprojsctive plane of order 9 and order 25 are given in
(Akca, 2011; Akca and Gunaltel e, 20 dogthm(writem ( Al t &
in C#) is used to examine k , 2 ) of ther poojective plane of order 5 coordinatized by elements of
GFB)( Al't éntas and Bayar, 2023) .

This work's primary goal is to examine (k&)cs in relation to Pascal's Theorem in PG(2,5). We provide

certain terminology in Section 2 that are relevant to our research. In Section 3, we determined a Pascal
configuration and built the projective plane of order 5 with its lines, points, and incidence relation over
GF(5). Section 4 presents our strategy amathodology for finding all results relatedo  ( k, 3) 1T ar
Here in, a complete (11;38)c containing the incomplete (%8)c determined by Pascal configuration

is obtained. Also, we present assosiated with our findings in Section 5.

2. PRELIMINARIES

This section presents to review the definitions and theorems related to this study in projective planes.

Definition 1. A (axiomatic) projective planB with N being a set of points, D being a set of lines, and
z being an incidence relatioR,is an incidence structure (N4) that satisfies the following axioms:

i) Each pair of distinct points lies on exactly one unique line
i) For every pair of distinct lines, there is exactly one unique point where they intersect.
iii) P contains a set dbur points such that no three of them lie on a single common line.

In P, a closed configuratioB is a subset 6 ‘Athat remains closed under the intersections of any
lines inSand the lines defined by any two distinct pointSitWe denote the line through poimtsind
ginP asdl hl O

Definition 2. Theseto ¢ phd is ¢ p dimensional vector space over the fiéldnd is taken
to be the set of vectold whoh&#Hw ,w N 0. CorrespondinglyPG(n,K) is n-dimensional
projective space over and is the set of elements, called poiR&) with x¥ © & phd  11. When
K = GF(q) ="0, the finite field of q elements, also called the Galois field of q elementsgilgen
phd is writtencw &  ph andPG(n,K)is written PG(n,q).The order oPG(n,q)is g. The number of
points inPG(n,q)is
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(Hirschfeld and Thas, 1991)

o ho FeEho represents a pointin N, whedeho Fesdo are not all zero, and_c h oo FB8h_o  k
whomsho h_N 0, m8likewise, ¢ o Feah @ represents any line in D, wheéehd Feah &

are not all zero, ot 6@ k o By 0, m.00 represents this prorectlve plane, which

is a porntlrne geometr;(N D,2) described by Kincidence Relatiora d, o B 2 ¢ Fesdhod

DO OO OO 8 Oow T8 |116

Let p be a prime number and r be a positive integer, respectiMatyprojective plane of ordé:r )
over the finite fieldy "O"Qy , wherer is the number of elements, is represented by
0 "@h (Hirschfeld and Thas, 1991)

Theorem 1. ( P altachexhgorsis inkdrileed in & aonic, the three pairs of opposite sides
meet in collinear pointéCoxeter, 1987).

Definition 5. In a projective plane, 8@ arc K is a set ok points such that some line intersects
K in npoints, and no line intersecks in more tham points, wher& ¢ (Hirschfeld and Voloch,
2015).

Definition 6. [11] A line | of projective plane is @n secant of @  arc K if l intersects K ih

points. Lett be the total number ofsecants to K . The number efécants to K through a poibt

of P, K is denoted by or, 0 . Moreover, apointd of P, K is called point of index zero if
0  m(Hirschfeld, 1998).

If there isn'ta™Q phE  arcthat contains a'®  arc, then it is complete.

3. THE PROJECTIVE PLANE OF ORDER 5

In this work, we takd*G(2,5) which is constructed ovésF(5) with 31 points and 31 lines under the
irreducible polynomialo ° e o , Where the elemen€s 1, 2, 3, 4of GF(5). Every line
has six points, and every point has six lines passing through"@(ﬁ 5)(Qassim, 2020)

h h &8 hwhere

The point set ofhe projective plan@G(2,5)is 4 4 s

d hh h hh h 4 hh h 4 hh h 4 hh h
d hh h hh h 4 hh h hh h 4 hh h
d hh h 4 hh h 4 hh h 4 hh h 4 hh h
] hh h 4 hh h 4 hh h 4 hh h 4 hh h
] hh h 4 hh h 4 hh h 4 hh h 4 hh h
] hh h 4 hh h 4 hh h 4 hh h 4 hh h
] h h

h resh 8
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Table 1.The lines ofPG(2,5)

0 0 0 0 0 0 0
(@] 0 0 0 0 0 0
(@] 0 0 0 0 0 0
0 0 0 0 0 0 0 |117
(@] 0 0 0 0 0 0
(@] 0 0 0 0 0 0
0 0 0 0 0 0 0
(@] 0 0 0 0 0 0
(@] 0 0 0 0 0 0
(@] 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
(0] 0 0 0 0 0 0
(0] 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

4. THE ALGORITHM TO CONSTRUCT (k,3)-ARCS IN PG(2,5) BY PASCAL
CONFIGURATION

In this section, we give the algorithm that used to cons
configurationin PG(2,5).

t arcsby using the points of Pascal
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4. 1. Method: Finding {

: arcs
Step 1:Finding the points and lines 8G(2,5)by irreducible polynomial.

In this case, we get 31 points and 31 lines as shown in Table 1.

Step 2:Consider ePascal configuratiom PG(2,5), Then, there are nine pointsicathese points form
the incompletewlo  arcin PG(2,5)

Step 3:The remaining points are determingat on the lines of this configuration.

|118

Step 4:Adding the remaining points the ofo  arc determined by Pascal configuration, the complete
‘Mo arcsare obtained

Now we take the set such that these points construct Pascal configwéiquovide the following
algorithm (written in C#) to find complet&,3)arcsof PG(2,5)

Steps of Algorithm
O N 'Y'QO@o 0ad Q
0N YQ¥QWQa Q
ON O
while s(C)>0
6 N Q& nobdony e 6AQ § 6 p
=1
while’Q i 6
for k=(j+1) to s(B)
mN §N0E QODE 6 &
ONd N6 D 6 6 ke predp it
Remove a from AggoN 6hon 'O
6N G axon ohwe 6
end for
j=j+1
end while

end while

Choosing a specific Pasaanfigurationin the proofs provided throughout the paper does not affect the
generality in PG(2,5).

Theorem 1.The point set of Pascal configuration in PG(2,5) is an (38).

Proof. Let 0 be a Pascal configuration. There are three points on each line of the Pascal configuration.
If the given algorithm ispplied to the pointsf Pascal configuration to find (k;3arcs there are two
remaining points not on the Pascal configuration in PG(2,5)th8oPascal configuration is an
incomplete (9,3parc in PG(2,5).

Pappusds theorem is t he wkeptheodniadegecemtesintodo stRaight c a | 0 s
lines. In this case, the algorithm is applied to the points of Pappus configuration, a completec(i8,3)
obtained (Kahriman and Bayar, 2024).
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Theorem2.There is a complete (11, 3)corfiguratonincRGEtSa T ni ng

Proof. Let0 be a Pascatonfiguration in PG(2,5). From Theorem1, there is an incomplete-§83)
definedd . When the algorithm is applied, there are two remaining points not contained this incomplete
(9,3)arc. If these reaining points are added to this (9@Y, it is easily seen that a complete (141,3)

arc is obtained. [119

Example 1. Let 0 be a Pascatonfiguration determined with the points  timp ,

pipip AY ploft ) plth |, 0 pftfp , 0 phrfTt hsatisfying the nomlegenerate conic
equationw ® @ hin PG(2,5).Then the three pairs of opposite sides of the hexagon meet at three
points which lie on a straight line, called the Pascal line of the hexagon which are

00, 00 0 piplw h
006 , 00 O phrit |
0o , 00 O nipht 8

So the Pascal configurationconsists of0 i fy A A AY R RA) hand( 8

By applying this algorithm to the points af , 0 O R W MK M W W B s
incomplete(9,3yarc  from Theorem Bnd the remaining pointspoints arel plofo F)

Tthnh; Four lines through these points intergedh two points, one linéhrough these points intersect

0 in one point, and the other lierough these pois intersecH in no points When the algorithm

applied to 0 and t he remaining points, one compl e
6. CONCLUSION

In this work, it is determined that some arcs and geometric structP&&5)by giving the algorithm
implemented in C#. The following conclusions are found:

1. In PG(2,5),any Pascatonfiguration determines an incompl¢®e3)-arc.
2.In PG(2,5),there is a completéll,3)arc containing each Pascal configuration.

These findings provide significant insights into the relationships between Pascal configuration and arcs,
enhancing our understanding of their roleP®(2,5).
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¥z eBtu: - al ékmada, me¢zik ¢retiminde kullanélan yapay ze
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kazandérdéjé yeni boyutlar ve m¢zi kal kel teren gel ec
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New Dimensions in Creativity: An Examination of Artificial Intelligence Tools Used in Music Production

Abstract: This study examines the current state of artificial intelligence (Al) tools used in music comwgition
provides an evaluation of the role these tools may play in the future of music creation. The rapid development of
Al technology has significantly transformed music creation processes and has gained widespread use among both
amateur and professional igians. Texbased Al tools, in particular, have made substantial contributions to

the creative processes of musicians due to their ease of use and versatility. The study analyzes concrete examples
of widely used Al tools in music composition today, etadg their technical features, the possibilities they offer,

and their impact on the music creation process. Furthermore, predictions are made about how these technologies
may evolve in the future and how new methods of music creation may emerge,setfisinty areas of current
systems that need improvement. In conclusion, the study evaluates the creative potential of Al in music
composition, the new dimensions it brings to the music industry, and how musical culture might transform in the
future.

Keywods:Ar t i fi ci al Intelligence (Aé), Music Composition,

1. INTRODUCTION

Artificial Intelligence (Al) is a scientific discipline that allows computer systems to simulate human
intelligence, with the goal of replicating cognitive functions likertéag, decisioamaking, and
problemsolving (Konar, 2018) The concept of Al, which emerged at a conference held at Dartmouth
College in 1956, was initially aimed at understanding the deemgking processes of computers
through symbolic logic and algtinms. Although the practical applications of Al remained limited at
that time due to the restricted processing capacities, over time, Al technologies have evolved in a
versatile manner thanks to the increase in data volume, the development of advan@éadalgand
significant advancements in computational po{&ggnevitsky 2024).Today, artificial intelligence is

driving major innovations in various fields such as healthcare, finance, education, and robotics, enabling
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tasks to be performed more effiotly and quickly. Additionally, significant breakthroughs in areas like
natural language processing and image recognition have made Al's impact on human life even more
pronouncedRouhiainen2018).

The music industry is also one of the fields transfortmedl. The integration of artificial intelligence

into music composition processes has accelerated composition workflows, offering creative possibilities
for both amateur and professional musicians. -based Al tools, in particular, simplify music creai 122
based on specific instructions, leading to revolutionary innovations in the music world. In recent years,
Al technologies have made significant contributions to musical creative processes by helping composers
generate new melodic structures and musieatiifs, while also transforming the listener experience
through personalized music recommendation systems. This profound impact of Al on music
composition raises important questions about how music will evolve in the f(Simger and
Rosenblatt, 2023).

In recent years, artificial intelligence (Al) technologies have led to profound changes in music
composition processes, just as they have in many other fields. Al is used in areas such as composition
and personalized music recommendation systems, offeeiwgcreative possibilities for both amateur

and professional musicians. The ease of use and variety dfasetl Al tools, in particular, have
accelerated and diversified music composition processes (Roads, 1985). In this cordappokied

music compaosion tools are enhancing musical creative processes, offering new perspectives on the
future evolution of music. This study aims to assess the current state of Al tools used in music
composition today and evaluate their potential impact on musical éreatithe future.

2. LITERATURE REVIEW

In this section, a literature review is conducted on the relationship between artificial intelligence, music,
and music composition within the context of the conceptual framework. The relationship between
artificial intelligence and music dates back to the-2@th century. It is considered necessary to look at
this recent history to better understand the impact of artificial intelligence on the music industry and
music culture.

John McCarthy first brought forward tieea of artificial intelligence in 195&nd it was used in the
project proposal for a conference on artificial intelligence to be held in 1956 in Dartmouth, USA
(Sabanovicet al.,2012)In this proposal document, which also bears the signatures ofMihkky, N.
Rochester, and C.E. Shannon alongside McCarthy, artificial intelligence is mentioned as follows.

"We propose a-Pnonth, 1@person study on artificial intelligence during the summer of 1956 at Dartmouth College in Hanover,
New Hampshire. The styavill proceed based on the assumption that every aspect of learning or intelligence can, in principle,
be precisely described, and that a machine can be made to simulate these characteristics. This initiative aims toadiscover ho
machines can use languaderm abstractions and concepts, solve problems typical of humans, and improve themselves. We
believe that if a selected group of scientists work together on these issues throughout the summer, significant ptmgress can
made in understanding these peshk."(McCarthy et al., 2018).

John McCarthy believed that machines capable of simulating learning processes, abstract thinking, and
problemsolving could be developed. By introducing the term "artificial intelligence," he contributed to
the establishmentf this concept as a scientific discipliflaicci, et al.,2022).The 1956 conference is
regarded as a pivotal moment in the field of artificial intelligence resedioh. scientists who
participated in the conference later pioneered the establishm@nabbratories at various universities.
Through these laboratories, artificial intelligence evolved from a theoretical concept to practical
applications. Modern researchers recognize that the scientific foundations of Al were strengthened after
this confeence and that the field began to be acknowledged as a distinct scientific dis¢iéok,

2018).

The first artificial intelligence experiments in the field of music began in 1951 with Alan Turing's
pioneering work. Using the Ferranti Mark | compuéethe University of Manchester, Turing enabled

a computer to compose music for the first time in histioryhis experiment, traditional pieces like "God

Save the King" and popular songs of the time, such as "In the Mood," were generated. This work is
considered the first step in incorporating artificial intelligence into artistic processes. Turing's
groundbreaking experiment demonstrated how musical creativity could be achieved through computers
(CopelandandLong, 2017).
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In 1957, at the University oflihois, Lejaren Hiller and Leonard Isaacson took another significant step

by composing the piece 'llliac Suite for String Quartet' using the ILEI&GMputer. This composition

is considered the first musical work entirely written by a computer. The fouemments of the piece

were generated by the computer based on various musical experiments and rules. This work is important
as it demonstrates how computer technologies can be utilized in creative processes and has paved the
way for future research on thelationship between artificial intelligence and mygldler, 1989).

In 1960, Russian scientist R. Kh. Zaripov released the first academic paper globally on the subjec{ %%3
algorithmic music compositiorZaripov's work, titled "An Algorithmic Descriptioaf the Process of

Music Composition,"” established mathematical rules for generating musical phrases through computers,
demonstrating how computers could be used in the musical composition process. This paper is of great
importance as it laid the theoretidaundation for the contributions of artificial intelligence to music
composition(Sovgyra, 2020).

In the 1970s, advancements inf\lpported music composition accelerated even further. In 1973, the
Experimental Music Studio (EMS) was established at thedchusetts Institute of Technology (MIT)

by Barry Vercoe, hosting groundbreaking work in the field of music composition and synthesis using
digital computers. The technologies developed in this studio enabled computers to compose music in
real time. Thel974 International Computer Music Conference (ICMC) held at Michigan State
University is considered a significant milestone in the field of Al and music technologies. This
conference created a platform for information exchange among academics and ark#tg
computer music, laying the groundwork for further advancements in théMefanda, 2021).

In 1980, David Cope made a significant step ira8sisted music composition by developing the system
Experiments in Musical Intelligence (EMI). This s was designed to analyze classical music works

and generate new compositions based on those analyses. The success of EMI demonstrated the potential
of artificial intelligence to deeply learn and imitate musical styles and create new works. Cope's work
has paved the way for further exploration of Al's role in musical compogltion2019).

By the 1990s, the broader use of artificial intelligence in music composition became evident with David
Bowie's development of a digital eup application called VéasizerThis tool rearranged words from
various sources to generate new song lyrics, contributing to the acceleration of Bowie's creative
processegBonini andMagaudda, 2023).

In 1997, the Music Research Project was initiated at the Sony Computer S@béocatory under the

|l eadership of Fran-ois Pachet, resulting in the
system learned from a vast database of songs to generate new musical compositions, and notably created

t he piece Dadd yhé styleGfarne,Beatles. §hisiwork tdghlighged the contributions of

artificial intelligence to musical creativifiwerma, 2021).

In 2009, David Cope's Al program Emily Howell gained attention for its ability to generate new
compositions based on musidaédback. The aloum From Darkness, Light was entirely composed by
this Al program, further demonstrating the potential of artificial intelligence in the music composition
procesgKramer, 2015).

In 2010, the Al systemlamus developed at the University dflalaga in Spain, revolutionized
contemporary classical music composition. lamus composed original pieces in a short amount of time,
which were later recorded by the London Symphony Orchestra. This system is regarded as a significant
example of how artifi@l intelligence is enhancing its influence on creative procébsama, 2020.

Most recently, projects like Google DeepMinidigia model in 2023 antlloonoourj an Alcreated pop
star from Germany, highlight the increasing role of artificial intelligancmusic compositionLyria
ensures musical continuity across long sequences, Whibmoourihas established herself as a fully
Al-generated pop star in the music wopidt a n a ¢ k o vTihdse dev2lGpthdnis demonstrate that
Al is driving profoundtransformations in music culture and will play an even more significant role in
the future

In conclusion, the historical developments between artificial intelligence and music clearly demonstrate
the impact of technology on musical creative processekagrevolutionized music composition both
artistically and technically, raising important questions about how music will evolve in the future.
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3. RESEARCH METHODOLOGY

The methodology of this research is designed using a descriptive research model te ¢kamin
relationship between artificial intelligence (Al) technologies and music composition. The study is based
on a review of the existing literature and content analysis techniques. In the literature review, recent
studies on Al and music composition weseamined, and the effects of these technologies on musical
creativity and their future potential were evaluated. Data were collected from academic articles, boqkfz 4
documents related to Al music tools, and resources available on online platforms.

Additiondly, the Al music composition tools included in the scope of the research were analyzed in
terms of their technical features, usage areas, and the possibilities they offer. The primary aim of this
study is to reveal the impact of these tools on creatimegsses and provide insights into their potential

role in future music composition. The collected data were evaluated using the thematic analysis method,
identifying the advantages and disadvantages that Al presents in music composition.

4. RESULTS

In this section, within the scope of the main research question, the most commonly used artificial
intelligence tools were identified, and their advantages, limitations, and effects on the music composition
process were examined under subheadings.

4.1. Suno Al

Swno Al, released in 2023, is a powerful-Based music composition platform that simplifies the
composition procesgArora, 2024).Suno allows users to create personalized music using text inputs,
involving steps such as generating song lyrics, creatingodiesd, and adding appropriate
accompaniments based on textual descriptions. With the advancement of Al technology, Suno has
sparked a significant revolution in music composition and has become accessible to a wide audience,
whether amateur or professiondhis innovative structure of Suno Al stands out as a platform that
makes music composition accessible to every@veng, et al., 2024).

Make a song about anything
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Figure 1. Screenshot of the Suno Al Website

Suno Al is based on three core modules iragsisted music compaosition: a lyric generation model, a
sound synthesis model, and a music composition n{dden, et al. 2024). This system allows users
to create a fulbfledged musical piece using simplexttedescriptions. Unlike other Al music

1 Accessed October 14, 2024, www.Suno.com
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composition platforms, Suno fully integrates the kmelodysong creation process, offering
significant convenience and speed in music composiGtarke, 2024)

One of the most significant features of Suno Alsscibntribution to crossultural music composition.

By breaking down geographical and cultural barriers, this platform blends diverse cultural elements,
enhancing musical diversity and offering a new perspective on global music culturedZaioiw2023)
Additionally, its useifriendly interface, ability to rapidly process complex musical structures, and, 1o5
capacity to create personalized music have made Suno appealing to a wide audience, from amateur
musicians to professional compos@tisiangandYang, 20D).

However, Suno also has its limitations. One of the main challenges is maintainingeriong
consistency, as it may struggle to ensure coherence between different sections of a song. Additionally,
its multilingual support is limited, and the creativeoggss may experience disruptions in certain
languages (ARfou, et al., 2019). Despite these limitations, Suno Al is considered a revolutionary tool

in music composition and is regarded as a significant advancemenassited music creati¢Rorter,

2024).

4.2. Amper Music

Amper Music is a cloudhased Al music composition platform that allows content creators to quickly
generate customized music for various projects, such as films and video Gamesatform enables

users to select specific parametémausic genre, tempo, mood, etc.) and composes musical pieces
accordingly. Amper democratizes music composition by allowing users to create original music easily
and quickly without requiring knowledge of music the@vierma, 2021).

In 2017, American Idotontestant Taryn Southern released the albuiv Al, which was entirely
composed using artificial intelligence. Most of the music in this aloum was generated by Al software
developed by Amper Music. Southern utilized the foundational musical structoredgar by Amper

and completed the lyrics and other details herself. The song "Break Free" stands out as the first track on
the alboum composed by Al (Verma, 202ILhis example demonstrates that Amper can be used not only

for generating background music lal$o in creative musical processes.

Although Amper Music's primary goal is to compose music for media content such as films and video
games, it also provides an accessible and affordable solution for amateur musicians and users without
music knowledgéJsers can create full music tracks, excluding vocals, by utilizing over a million sound
samples stored on the platform. Amper's intuitive and-fugardly interface makes it possible to
compose music without requiring any prior musical knowle@pmini andMagaudda2023.
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Figure 2. Screenshot of the Amper Music/Shutterstock Website

2 Accessed October 14, 2024, www.shutterstock.com
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In 2020, Amper was acquired by Shutterstock, continuing to providecéstv and fast music
composition tailored to the needs of content creators. Shutterstock's busines$fiasarbntributed to
Amper's creative process and helped make its music composition tools accessible to a broader audience.
The Al-based solutions offered by Amper are primarily aimed at creating music content for use in
professional products (Bonini aiiagaudda, 2023).

In conclusion, Amper Music has ushered in a new era in music composition by simplifying the use (of>g
artificial intelligence in creative processes, appealing to a wide range of users, especially for fast and
low-cost music composition.

4.3.AIVA

AIVA (Artificial Intelligence Virtual Artist) is an Al music composition platform developed in 2016 by
Luxembourgbased Aiva Technologienitially designed to compose classical symphonic music for
film scores, AIVA has evolved into a versatile toalpable of composing in various genres, including
electronic, jazz, pop, rock, ambient, and world music. AIVA caters to a broad user base, including
musicians, flmmakers, and advertising agencidég platform learns from classical music theory and
analyzes harmonic structures, melodic patterns, and rhythm templates from existing compositions to
create new work&Z u | 2019),

AIVA's core operating principle is to interpret the music theory itnedrom a large musical database
(such as compositions by Bach, Beethoven, and Mozart) using deep learning algorithms and
reinforcement learning techniqu@&/hittle, 2021). In this process, AIVA predicts the next steps in a
music piece and creates mathéina rules in a specific style, offering users unique compaositions. This
allows users to customize the music's style and structure, enabling the creation of fully personalized
pieces.

AIVA

Your personal Al music generation assistant

Create a free account

count? Log bk in

Figure 3. Screenshot of the AIVA Website

However, since platformge AIVA allow users to define only a limited set of parameters or keywords
during music composition, this can present certain challenges in the creative exploration(pratess

et al., 2020)Despite the higlyuality sounds and versatility that AlVAfers, it has been observed that
users may require interfaces that provide more options for musical control and customization. Such a

3 Accessed October 14, 2024ww.aiva.ai
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system has the potential to create more interactive andriesetly musical processes through human
machine collaboratim

Finally, the use of AIVA in music composition makes it possible to create fast and customized music
for film and video projects, while also offering an accessible solution forrmeicians. Without
requiring knowledge of music theory, users ganerate original music for their projects.

5. DISCUSSION AND CONCLUSION | 127

Artificial intelligence (Al) technology has made significant advancements in the music industry and has
greatly transformed creative processes. Integrated into areas such as mps&itcmmAl has provided

both amateur and professional musicians with substantial advantages in terms of cost and time.
However, concerns have also been raised about the potential negative impacts Al could have on the
workforce, such as the displacemeftegisting jobs. According to data from the World Economic
Forum, Al is expected to lead to significant changes in the workforce. This issue has emerged as a key
topic of discussion during the transformation of the music ind¢3titynsonet al., 2021).

The advantages offered by Al music composition tools can be more clearly observed through the
analysis of the three platforms examined in the findings section. Suno Al presents revolutionary
innovations in music composition by allowing users to createopaliged music through text inputs.

The ability for even amateur musicians to participate in the creative process throubhstzkt
descriptions democratizes the stages of music creation. However, Suno Al goes beyond being merely a
technical tool by contibuting to crosscultural music composition and blending diverse cultural
elements, offering a new perspective on global music culture. This feature of Suno will likely lead to
increased musical diversity and greater cultural interaction in the future.

Amper Music, on the other hand, offers a more practical andfusedly approach to music
composition, allowing for the rapid composition of music, particularly for projects like films and video
gameslts cloudbased structure enables content creatorffaatlessly generate music that suits their
projects. Additionall vy, Amper Musi cbds accessib
knowl edge, can be seen as a revolutionary-step i
cost and fassolutions suggests that music composition processes will continue to accelerate in the
future, with a growing user base benefiting from this ease of use.

AIVA, in particular, stands out as a platform that focuses on the quality of musical compositidns. Wit

its structure inspired by classical music theory and its ability to create hew compositions from a large
musical database, AIVA has become an ideal tool for both professional musicians andsicians

alike. The original compositions generated by Al'¥Aable users to actively engage in the creative
process. However, the platformdbs reliance on | ir
more freedom in musical control. These limitations highlight the need for morrieselly interfaces

to be developed in the future, offering greater flexibility in customization.

In light of these findings, it is anticipated that-dd¢sisted music composition tools will become
increasingly complex and achieve more widespread use in musical creation privctssagure. The
examples provided clearly demonstrate that Al serves not only as a technical solution for composers but
also as a source of creative inspiration, accelerating the process of music composition. The development
of these tools will make mical creation processes more interactive and personalized, thus creating a
broader user base within the music industry.

Another impact of Al is its ability to analyze listener preferences and provide personalized music
experiences. This personalization antes listener engagement and involves users more deeply in the
music creation process. Thanks to Al's learning capacity, more unigue and tailored music
recommendations can be offered to listeners, thereby changing their music listening habits. Irethe futu
as the creative solutions offered by Al become more complex and widespread, it is anticipated that
musical processes will diversify significantly.

In recent years, the contributions of Al algorithms to the musical creation process have reached a
remarlable levelFor instance, Alssisted tools offer composers new melodic structures and accelerate
music composition. The ability for musicians to work interactively with Al allows for more interactive
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creative processes. This development is fundamentaltgforming both the ways music is composed
and consumed.

Inthe future, it is expected that Al will take on more active roles in creative processes and that algorithms
capable of making independent creative decisions will be developed. This advancdherabie Al

to create unique and intuitive musical works tailored to the mood of composers or the preferences of
listeners. Additionally, Al's ability to track musical trends and predict future tendencies will als?128
improve.In this context, the collaboriah between Al and musicians will foster a more dynamic and
creative environment in music composition.

However, when evaluating the effects of Al on musical creativity, certain limitations cannot be
overlooked. Issues such as the repetitiveness of musipaxed by Al and its lack of depth compared

to human creativity indicate that there are still aspects of this technology that need development.
Compared to human creativity, Al has not yet achieved the capacity to compose truly original works,
although itis anticipated that it may possess this potential in the future.

In conclusion, Al presents significant opportunities in music composition and transforms creative
processesPositive effects such as the democratization of creativity, the acceleration si¢ mu
composition processes, and broader accessibility are paving the way for new projects in the music
industry. However, for this technology to yield more creative and profound results, there is a need to
diversify and develop algorithms further. It isaleéhat Al will contribute to creative processes in the
music world and shape the future of music.
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¥zeBtu: - al ékma, bir Venturi IBgrresumun vtea Dair @ rmésrad e meEmt i-
analizini kapsamaktadér. ¢tal ékmamézén temel amacé, \
karakteristiklerini daha iyi anl amak ve ilapvelyankt i r me Kk
késéemlarénda i ki del ik bulunan ©bir yapéya sahiptir.
del i klerden dékaré su -ékéeké engellenirken, i-eriye
dojrul amall amr éiméeg ddemrsu-ek|l enmi ktir. Bu -al ékmanén sohu-
performanséné naseél artérabilecejini gostermektedir

Anahtar Kelimeler:-Vent ur i Borusu, Optimizasyon, ¢ok Fazlé S¢re

Optimization of Venturi Pipe [@sign and Multiphase Transient Flow Analysis

Abstract: This study covers the optimization process of the design of a Venturi pipe and its multiphase,
discontinuous flow analysis. The main objective of our study is to optimize the performandéeaittinepipe to

better understand and improve its flow characteristics. The designed Venturi pipe has a structure with a narrowing
inlet and two holes on the sides. By accelerating the water flow in the throat section, water outflow through the
holes is pevented, while air inflow is ensured. Our results are supported by studies in the literature and
experimental verifications. The results of this study show how optimization processes can improve Venturi pipe
performance.

Keywords:Venturi Tube, Optimizatig Multiphase Transient Flow Analysis

GKRKkKk (1 NTRODUCTKON)

Vent ur i borul ar é, akékkanl ar mekanijinde akeck
cihazlarder . Bernoul I i il kesi temel al énmlir ak - al
r ol oynar . Bu -al &k ma, Vent ur i borusu tasar éméne
transient akeék anali zi il e incel enmesini ama- 1| an
arteéer mak i -1in -ekKitliincepenmi gasyon By nytCenmleentlier
parametrelerinin ayarlanmasé ve akék kokull ar éne
Vent ur i borusunun tasar @éménda, girick k @s me dar
bul unmakjtaazd ek ésnmBonda ol ukan su akéekénén hézl andEé
engell enirken, i -eriye hava giri«ki sajl anmakt adeée
ve borunun verimlilifJini ar eénemay éN Xh ekduel fl laenngel katr e
tasar emén optimi zasyonu vV e ANSYS vyazeéel émeé il e

dejerlendirilmiktir. [ 2]
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Bu b°l ¢ mde, Ventur.i borusunun
detaylandeér él acakter Bu s¢re-1I1er,
Tasarém S¢greci (Design Process)

Vent ur i borusunun tasar émeée, Si emens
gi kéeemé daralan bir yapedadér ve yan
olukan su akékéneéen hézl andér él maseé
sajl amaktadér . Tasarémén
performanseé artérel Kt er . [ 3]
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kekil 1.
Optimi zasyon Sg¢reci (Optémézatéeon Process)
Opti mizasyon s¢reci, borunun geometri k parametr
odakl anméekt ér. &liamegapd&dXankutl daacé mda, girik bo
bulundurul muktur. KIk yapélan tasarémda 5 derece
el de edilemedijinden °tg¢re¢ ger ekl p adereceteeet r € o0 p
-ékartéel mekter. Optimi zasyon s¢resince anal izl e
ger -eklexktirilmicktir. Her daralma a-ésé i-in pa
debiye optimizasyon sohucu YaGpédlkarmcggprcel ldemedi
akéeken stabilitesi ve verimliliji artméexter. [ 4]
Mul ti phase Transient Akék Analizleri (Mul tiphase
Venturi borusunun i-erisindeki ak ék k antiphase za man |
transient akéek analizl eri yapél mékter . Bu anal i z
ve -exitli adéemlareé i-ermicktir.
KIl'k olarak, multiphase modell eme yapél mékteéer . Bo
gi rtiamiéml anmék ve sisteme 1 atmosfer basénceéna a-
fazén modell enmesi ger -eklektirilmiktir. Bu mod
Kekil de yansét mak i -in Kumé sam & I snaéykétséérn.d a T oapnl aal m
ger-eklektirilmik ve boru girikinde 1 bar basén-
Ardéndan, ge-i ci (transient) analiz yapél méxter
incelemek i-in 6 samaimpe adsdre¢ekhae é§,) @5 boami yeer i
gzl emlenmixktir. Bu sayede, boru i -erisindeki
incelenmi ktir.
Son ol arak, analiz sonu-Ilaré dejerl|l érdparbmekr et
incelenmiktir. Su akékéenén hézlahdégnéli mag&nda de
Kekilde g°zlemlenmicxtir. Bu y°ntemlerle elde
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optimize et mek ie-lidne keudlillaemeé |bmelkguelrarvel i t erat ¢r de
[51[6]
[132
kekil 2.
Deneysel Dojrul ama (Experimental Verification)
Bu -al ékmada, Ventur.i borusunun farkl é& dar al ma
dejerl endir meleyamhcd@plfjaubamal ar ger -ekl exktiril mi
deneyl er yapél ar ak, akecx karakteristikIlerinin r
s¢recinde, Ventur i borusunun gi r ihka vbaa sgéinrciék, ngiikrt
Ol - ¢l mg kKt ¢ Bu °l - ¢ml er CFD analizleriyle k al
dejerlendirilmiktir. [7]
Deneyl er, 1 bar su baséncé ve 12 I|litre/dakika de
otamda ger -eklektirilmicktir. Her daralma a-ésé i-i
kaydedil mik ve Tablo 1'de °zetlenmiktir. Tablo 1
debi si, girik hezektaekak éhgre waémakhtvadeagr ri Bu mi
performansénén farkl & daralma a-élaréna g°re nas
Tablol.Deney Sonu-1ar é
Denev No Séekékme GiriKk Girick Girick HavaGi r i
y (derece) (Pa) (L/dK) (mn?) Al ané
1 5A 100 000 10,66 153,93 1,32
2 7, 5A 100 000 11,21 153,93 1,32
3 10A 100 000 11,80 153,93 1,32
4 12A 100 000 10,79 153,93 1,32
Deney sonu-1ar é, farkl e daral ma a-élaréna sahip
ortaya koymuktur. 5 ve 7,5 derece daralma a-él a
derece daral ma a-ésénda hedeflenen 12 |l itrel/l daki
a-eésénda ise debi 14 |luitde/ Hellekbhewmeémrd&] édingl m
deneysel veriler, Ventur i borusunun tasar @éménda

gstermektedir.
opti mi zasy@panv esnrgirleicri nldier

ol

ukturul an

veri
kar kél akterélabilir

Deneysel dojrul amal ar , CFD anal

referans sajlamaktader .

seti
vV e

ve deneysel
opti mi zasyon

prosedg¢r |l oer
-al exmal ar én
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SONU¢LAR VE TARTI kKkMA (RESULTS AND DI SCUSSI ON)

El de edilen sonu-Ilar, literat¢rdeki -al ékmalarl a
performansénén | iteratg¢grde bildirilen sonu-1ar|
i -eriye hava giri«kinini bodruum wn y&@knak kdarkd Kl tedriijdt ib
yer alan Venturi borusu -aleéexkmalareé ile karkéel ak
sonu-larla uyumlu olup, optimize edil mik t as|i§3én
Optimz asyon ve multiphase transient akek analizl e
belirgin iyilexmeler g°zlemlenmicktir. Bu sonu-1a
sonu-laréyla uyumlu ol dujunu ve sonu-I|laré ortaya
Performans Kyilektirmeler:i (Performance | mproven
Optimizasyon s¢recinde, Vent uri borusunun girik«k
ayarl anmaséyla akeéecx hezée ©°nemli °] -¢de artereé
s ajnéaknt ér . Bu optimizasyon stratejisi, borunun d
a- mékteéer . Bu dur um, literate¢rde belirtilen benze
Vent ur i borusunun per f oy°matnesm nEl arra ke rdmajkr U l-a mmeéex
Vent ur i borusunun basén- d¢kégke¢e Bernoul | prensi
bir akékkanén hézéenén artmaséyla birlikte basénc

P1 P2

vl w2
Burada PlveP2 séraséyla girik ve -ékéek noktalaréndal
b°l gesi ndeki akéeékkan hézlaréné temsil eder. Bern
artarken baséncé azal ér [ 10]
Optimizasyon s¢rercdmdedo] rdiar akmal me £isy | e, borunu
artterélmasé sajlanmék ve bu da basén- d¢KéEKeeneén
kullanel ar ak, hezén arteékeyla birlikteasclhasdmreén
kaybéeyl a har eket et mesi ni m¢ mk ¢ n kel mékter. Ay
borusunun verimlilijini artérarak, ener ji t ¢ ket
bir y°ntem ol ar ak dojbanaeméwsbau-| dri tbi adigrdém
optimizasyon s¢re-lerinin teorik ve pratik baxkar
Yan Deliklerin Etkisi (Effect of Side Holes)
Tasarémda yer alan yan deli kler, bojeaz ndesmemrd a
hava girickini sajlamék ve dékaré su -ékekéneée er
borunun genel perfor manseéne iyilexktirmiktir.
konumlandér €l mas én éenr iankdéek oklaurnal kut eertiksitliekrlie roil déuzj u
analizl erde, yan delikler yer-ekimine paralel ko
Mul ti phase Transient AkKkék Analiz Sonu-1laré (Mul't
Mul ti phase transiremti nae&l i zsluerve blmawa igiebi fark
davranékl|l ar éne incel er . B u analizl er, akéekeéen ya
et kil eki mler: dejerl endirir. Anal iz sonrman$ ar é, L
glsterdijini belirl emede °nemli r ol oynaméckt er .
Sonu-1ar incelendijinde, 10 derece koniklik a-@&
alanéndan 11.861 | itre/ dakika debi dej er i el de
ed |l mi k tasaréménén performanséné dojrulamak i-in
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Analiz Sonuglari
40
35
30
2
20
15

10 /_———\ |134

5

0 5 Derece 7.5 Derece 10 Derece 12 Derece

s Db L/ dk 6 9 10,2 8,46
Basing kPa 35,747 36,789 24,757 15,614

kekiAlnad.iz Sonu- Grafif]i
Optimizasyonun Genel Etkisi (General Impact of Optimization)
Bu -al ékmada, Ventur i borusunun far k|l & mdnar al ma
optimizasyonu ve akék analizl eri ger -ekl exktirilmn
kokul |l arénda, ortam baséncénén 1 atmosfer ol duij
edilen deneysel veriler, CFD analizlerilea r k €1 akt ér €l mék ve sonu-I|lar de
Optimizasyon s¢recinde, 10 derece daral ma a-ésén
a-@eéda, hedefl enen 12 |l itrel/l daki ka debi tam ol a
edilimi.ktl0 derece a-é ile en d¢i¢kKéiék basén- déKeéKyeé
borusunun verimliliJini artéer mékt ér . Ayr éca, yan
engell enmi kKt ir.
5 ve 7,5 derecd ev@malpma fo+r @nlaamsé deif erl eri ni sajl
akék karakteristiklerine ul akél amaméxkt ér . 12 de
°l -¢l m¢gk ve bu da hedefl enen dejerin ¢szeerlienm - €
deneysel veriler hem de CFD analiz sonu-Ilareée g°z
ol arak se-il miktir.
B u -al ek ma, Vent ur i borusu tasaréménda dar al ma
vurgulayarak, amaldgastririyal ogqbl bilgiler sunmak
belirl enmesi, Ventur i borusunun verimlilijini ar
bir referans noktasé ol acaktéeér.
Sonu- ol ar ak, bu -aléksmponWYewnweumul bophaseunr apsi
el de edilen bul gularén, borunun performanséneé v
Literatg¢grdeki -al éekxmalarla uyumlu ol an bu bul g
end¢aslt raiwgul amal arda daha etkin bir kKekilde kull
-al ekmal ar , farklé akék kokullarée ve tasarém pa
bul gul arée genikletebilir. [14] [ 15]

keki5l Derece Daral ma A-éséndaki Strean
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i ]
keki7Zb Derece Daral ma A-éséndaki Strea
s ; B
kekillO EDerece Daral ma A-éséndaki Strea
= -1
kekill2 MDer ece Daral ma A-éséndaki Strea
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Onkoloj& GéseT as ar € meé , Kan®meKoHastralAhaterkBcée ¢°z

Araktérmac® B¢kra Ko-
‘Bursa Uludaj ! niversitesi
Mass Konfeksiyo®m e k st il San. ve Tic. A.k. Bur :

¥zeKanser hastal aréenén konforunu arteér mayeé hedefleye

s¢recinde fiziksel Ve duygusal i htiya-1areée g° °n¢
yapél m&@xageém s¢recinde, hastal aréen tedavi séras'nda !
cerrahi i Kl emler °ncesi ve sonrasé kullanélabil ecek f
hareket °zge¢rl ¢k amakonfaryumagRadlamdokul u, nefes al ab
tercih edilmiktir. Ayné zamanda, kanser hastalareéeneéen
bajl ant él aréna hezlé ve plrakti kr erimkktmui mkBuwmwé- sludmrama t a
boyunca yakam kalitelerini yé¢kselt meyi, kendil erini
ama-1l amaktader.

Anahtar Kelimeler:Gi ysi Tasar é mé, Pamuk, Onkolojik Giysi, Kans

OncologicalClothing Design: ComfortEnhancing Solutions for Cancer Patients

Abstract: This clothing design aims to enhance the comfort of cancer patients by addressing their physical and
emotional needs throughout the treatment process. The design process cotis@ehatienges and discomforts
experienced by patients during treatment, resulting in the development of functional and ergonomic garments that
can be used before and after surgical procedures. These garments are made ftertwsefl, breathable, and
nortirritating fabrics to ensure freedom of movement and comfort. Additionally, the designs offer quick and
practical access to medical device connections, considering the needs of both cancer patients and healthcare
professionals. This project aims to impe the quality of life of patients during their treatment journey, helping
them feel better, more comfortable, and secure.

Keywords:Clothing Design, Cotton, Cancer, Oncological Clothing

1. GKRKKk

Géengmgzde en yaygén ve ciddiimabawl @kgoadarkk &ad
uzanmaktadeéer (Baykar a, 0. (2016) . Kanser kel i me
fifcarcinosddt an teretil difi bilinmektedir (Bayk
gel i kmel erineerwjmmemé tgemeiltd i &«den ve en -ok Kkor |
kull anéel maktadér (Yekilbakan vd., (2015) .
Kanserin en k ésa t anémeé ol ar ak, bir or ga z mad
-0o0jalmasé ve birikmesiaybkbaanak Oyagelodl®i)l m kutel:nlollr.
et kil ediji gi bi yayeéelarak bakka organlaré da etk
Kanser DNA ile ilikkilidir ve her bireyin DNA ya
ya da standart biretd a v i uygulamak m¢gmke¢gn ol mamaktadér . DN

bireyin genetik yap/oka ki lvee ddjurencarg 2i0l&i2K Kialniseir r h
genel bir kategoriye indirgemekl Iyeemrmanke diaomak od @]
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kapsamlée bir yaklakémder . Onkol oji k hastal ekl ar,
°zellexktirilmik tedavi s¢recinin gereklilijini v
Bu bajl amda, D¢enya Kanséeki ¥rgeteseker?l eekt dlei °n
D¢nya Sajl ék ¥rge¢gte¢ verilerine g°re d¢egnya geneldi
(WHO, 2024). ¥rnejin, 2018 yeleée verilerine g°re
milyon °l ¢m ger-eklekmik ve her 6 °l ¢mden 10i llngns
ise bu rakam yaklakék 10 milyon °Il ¢me ul ak'mekt
g°sterdijini ve onkol oji k etakitlad ceikjl iamié no rgti ayea eko
Kanser tg¢rlerine bakéldejénda, erkekl erde en seék
karacijer kanserl eriyken; kadéenl arda ise meme,
kanserl eakt 8aaer - ewWmO, 2024). Bu veriler, kanser:.i
her i ki cinsiyette de belirli organlarén daha vyg¢
Ayr éca, Ulusl araraseée Kanser gPart éerdpalyar ég eAjed n
yakl akék 278909@ak)ok@ansefOtanésée konul makta ve -
l s emi, beyin kanserleri ve | enfomal ardér (WHO,
D¢nya Sajl ék ¥rgegteg' ' ngn 202mmenpel aevéeekter medeeliy
g°r e, d¢nya genelinde en yaygén g°r ¢l en kanser |l e
kanseri (2.21 milyon vaka), kolon ve rektum kanseri (1.93 milyon vaka), prostat kanseri (1.41 milyon
vaka), cilt kanser ( mel anom dékeé) (1.20 milyon vaka) ve m
Kansere bajlé °l ¢mler arasénda ise akcijer kanse
bin ©°1 ¢m), karacijer kanser.| ( 8 3nfemebkanseri (685 im) , mi
°l ¢m) en yaygén °l ¢m nedenleri olarak kaydedi | mi
2022 vyéleée verilerine g°re, d¢nya genelinde en -
kanserl er ol up, bu ¢ - kanser ktagras utlaxlméemdar6e m
t¢e¢rlerinin toplam vaka sayésé ise 19 milyon 97E€
giderek artan k¢resel yéekeneg ve -exkitli kanser
1. 6de 2022 vyeénleélnia kaaints edr¢ ndyaaj égd ém grafiji veril mi.i
kekil2@22 Yéle D¢gnya Kanser Dajél emeé

Mutlak sayilar, Insidans, 2022

Diinya'da

(n iyi 15 kanser bolgesi)

Cancer TODAY | TARC - https:/[gco.iarc.who.int/today Say (milyen ofarak)
2022 yéléna ait kansere bajleée °l ¢mlere ait grafi
743 bin 832 kikidir. Bu °stegmasédieaecakeiokemglrikoled
rektum) ve karacijerdir ve toplam sayélaré 3 mil




J J
21" UBAK, 12-13 October2024, Ankara (~_
'UBAK 'UBAK

keki2l022. Yél & Kansere Bajleée ¥I| ¢imler

Mutlak sayilar, Mortalite, Her iki cinsiyet, 2022
Dunyada
(En lyi 15 kanser bolgesi)

| 139

758725

0 500bin  10milyon  15miyon  2,0milyon  2.5milyon

Sayt (milyon olarak)
Cancer TODAY | TARC - hitps://gco.jarc who.int/today
Data version : Globocan 2022 (version 1.1)
) All Rights Reserved 2024

Géenegmegzde kanser tedavisinde kemoterapiancakr ady ot
hor mon terapi si ve biyolojik tedaviler de dest el
Her y°ntemin avantaj ve dezavantajlaré olduju gi
tedavi s¢re-1 erigCksitkeirdern. kBuk inyeed efnalrek, | éleekk bi r kes
m¢mke¢en dejildir (Baykara, 2016) .

ol arak kullanélan ken
sk taearilré] ¢ ¥gideimi pr ovldl. € ml
ser te¢re ve genel sajl
24) . Bu ila-lar genel |
€ olarak el veya kol da
da boyun ve g°jJ¢s araséndaki bl geden ger-ek
ecinin etkinlijini art &l aetkhast Anedi k mp ki
4) kekil 36te boyun v °7 ¢s arasé b°lge alt

Kanser tedavisinde yay
dejikikl er, bul ant e, n
tedavisinde, hastaneén an
se-i |l mektedir (Kanser, 20
|l a- varjilléerke diu,r usnuna bafjl

D o
=
< 3

kekiKlenb.t erapide Kla- Ver i mi

Line going to vein

(a223755183709b8b6417d811f382ccBBematreatmentiv-t her apy . j pg (6401 331)

Her y el kanser tekhi si konul an ve hayateénée kayt
vurgul amakl a birl i kt ebi rk ahnassetrailné ky ad Inaérzacka dejziilk,s


https://i.pinimg.com/736x/a2/23/75/a223755183709b8b6417d811f382cc56--chemo-treatment-iv-therapy.jpg

-/ )
21" UBAK, 12-13 October2024, Ankara (~_~
'UBAK 'UBAK

czerinde derin duygusal ve psikolojik etkil
Tedavi s¢recindeki fizi ksel zorlukl ar, haest
psi kol ojik boyutlaré da hastalaréen karkel acxk
vd., 2003).

Tedavi s¢recinin uzun ve zorlu bir S¢roe- ol maseé
°l ¢m kor kusu,sitzelrikk egdiibimeduygulear uyan d rarak|148ar
(¥zkan, 1999, Kelleci, 2005).

Bireylerin tedavi s¢recinde psikolojik olarak gg¢
uyum sajlama kapasitebiermeakt ediuml uPyi°khdaleo jeitk i d a\y
yakam kokull areéyl a baka - ek ma becerisi, duygu:c
ol umsuzluklardan g¢-lenerek -ékma potansiyel:i C
Davydov vd., 2010).

Zo

er
al ar e
Kt éej

l ukl ar karkéséenda etkili Dbir bi-imde bak eden
¢k psikolojik sajlamléek ile ilikkilendirilebi
kol oji k sajlamléja sahipgi:;béyedgl et dée | brumes,¢r ®¢
- ecmler bulma ve zorluklarla m¢gcadele edebil me
Ve umut dol u bir tut umda ol masé, destekl eniyo
g¢ -1 endir nheakueerdiwe (abrakn. 2013) . Kanser tekhisi vV e
zorluklara rajmen sahip olduju psikolojik sajlanm
(Danhauer ve ark. 2013).

Bu nedenl e, t edavi esr¢lree cni¢ncdaedkeil eb iertenyelleerriin vkea nzso r |
a-éséndan psikolojik dayanéekl él ek ©°nemli bir feéer
1956 yéelénda Kanser Arakteérma ve Savak Kderumu'n
Kanser Savak Haftasé olarak ilan edilmiktir (¥zd

o
o
N — X =

kemi zde her y

el Ni san ayeénén ilk haftasénda,
plum kurulukl ar

e

I

e, medya, bi m i nsanlpamuée ve b
y°nelik -al é alar ger-eklexktir
r e a, kanserl e m¢cac
i kIl er, kanser raedhaavsit as$ énleyraiKnainm kyaal ni ét e ¢
Kémlarén da °nemini wvurgulamaktader.

n-1lendir mey
m kampanya

[
m
€ aracel éej I

|

K

a y
ar

amda, yapélan -al éxkmada kemoterapi tedavi
rin geé¢nl ¢k yakamlar @nraelddhlas ak@lmd yara dgeep ti ex t
de bireylerin v¢gcudunun -exitli fizyol oji
or i htiyaceéne artérmaktadér . Hastal ar én ra
yenilenebilir, hd r o f i | esnek, yumukak ve nefes alabilir

sajlayan organi k pamuk, viskon ve bunlardan ol uk
Bu kumaxkl!l ar , doj al yapélar?mgalkraamdehgesihiknrurlveatadavialma
s¢recinde cilt hassasiyetini en aza indirir (}n

-evresel s¢rder el ebilirlik hedefl enmi kK vV e hast
se-il mi ktaikre.ml Bu, yhkRhserle m¢gcadele s¢grecinde he
anlamda desteklenmesini sajlamaktadér.
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Ayné zamanda tedavi s¢recinde vgcudun boy
takél éeép -ékareéel absiilymes-iékia-ritrmamaseasémsagi
a-€élabileceji Kék giysi tasarémlar éneén k
2. METOT

2.1 Materyal
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Bu -alékmada kull anélan kumak tg¢rlerine ait bilg
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Tablol.Kumak Bil gi si
Ku ma K K-erik Gramaj
MS 01 %99 ORG.CO%1LYJ155 ¢
MS 02 %91 VKS %9227 ¢
MS 03 %99 ORG.CO%1LYJ150 |141
MS 04 %99 ORG.CO%1LYJ155 ¢
MS 05 %100 ORG.CO 115 ¢
2. 2. Y°ntem
Tedavi s¢recinde Dbireylerin yakaméck ol duju zor
reaksiyonlar ©°zellikle terleme, konfor ihtiyacén
karkél ayabil ecek ol masémén édikkdklaay |eadki tl émni ngat ki ra maPcoér
bol gel er i a-éelabilir giysi tasaréemlareée gelixktiri
kumak ve d¢jme aksesuarlaré °zenle se-ilmikktir.

3.3.BULGULAR VE TARTI k MA

Yapélan tasarémlara ait prototip ¢retimlerin g°r

kekiTlasta.r éml ar én
/{)* ........... Bl )

Prototip |(retimler:i

AT
e
0}

7y oime

|
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Tasarém s¢gre-1lerinde kull anél an kumakl!l ar a, renitk
uygul anméekt ér. Renk has| é&FEO 4t)e s tslue rhiaEsol 1&g réa (&l kShOm &
hasl €] eCO06p0 4096t me -Xa2Adkdjeqgréel € A &iOr ill10Bi kKt ir .
Fizi ksel testler kapsamén@da,i dekbenaukbadmganekt
1), di ki kK mu k a32)&opma mukafem&iQSO11399349 5 ve yért el ma mildR a\
139372 ) testleri .ger-eklexktirilmixktir
Hasl ék testlerine ait test sonu-laré Tablo 2.06de
Tablo2.Hasl| ék Testl eri
Ter Ha . S¢rt me
Ku ma K| (1SO-105 E04) Su has|Yékama | (1SO105X12)
Kodu (ISO 105E01) | (ISO 105C06)
Asit | Alkali Kuru Y aKk
MS 01 4/5 4/5 4/5 4 4 3
MS 02 4/5 4/5 4/5 4 4 3
MS 03 4/5 4/5 4/5 4 4 3
MS 04 4/5 4/5 4/5 4 4 3
MS 05 4/5 4/5 4/5 4 4 3
Test sonu-laréna g°re kumaklarén hasl ék testler
kul | amiermdmr obl em yakanmayaca] & g°°r ¢l megkt gr .
Fizi ksel testlere ait test sonu-laré Tablo 3. 6te
Tablo 3. Fiziksel Testler
Boncuklanma . . . . _ _
- Di ki k K Di ki kK Kopma Yertel
(Martindale ; . - . -
Kumak K Metodu) Direnci (6 mm) | Mukavemeti Mukavemeti Mukavemeti
(1SO 129452) (ISO 139361) | (ISO 139352) | (ISO 139342) | (ISO 139371)
MS 01 2/3 70N 90N 100 N 7N
MS 02 2/3 80N 100 N 120 N 8N
MS 03 3 70N 100 N 120 N 7N
MS 04 2/3 70N 90N 100 N 7N
MS 05 3 80N 100 N 120 N 7N
Test sogQ+learkaamma k| arén fizi ksel testlerinde mg|
kullanemda her hangi bir problem yakanmayacajé g¢g°
4. SONUC
Bu -alékma ile kanserl. bireylerin tedavi Sére-

etkilernazal t €l maséna y°neli k tasarémlar ger-ekl exkti:
boyun ile g°jJ¢s arasé b°lgede kullanélan portu
hedefl enmi kK, b°oyl ece saj lléeekj é&naél né kaarntl éarr éél nn@ans & ka nean
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Ayné zamanda, tasarémlar én genl ¢k hayatt a kKul |

bulundurul arak onkolojik giysi tasaréemée yapél mé

kendilerini daha iyi histeme | er i ama-|l anméex, gor¢é¢ner bo°lgeler

sargeée bezi ve yara bandée gibi crénlerin goereéenegr

genl ¢k yakama daha kolay adapte ol malaré hedefl e

Yapélan bw, t gedreemrmlkdred&i -al exmal ar i -in bi[143re

yaratmasé bekl enmektedir.

5. TEKEKK]| R

Bu -al eéxma Mass Konfeksiyon Tekstil Sanayi Ve

ger -eklexktirilmiktir.
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Akék Y°n¢gnde Peri yaw kY 04 eayr ake dael li &jeen Séneéer
Borularda Birlekik Isé Transferini

Do-.Dr."Ali Atecx

Sinop !niversitesi
¥zeAtk:ekkan eksenel éeésé iletiminin dahil olduju ter mal
birlexkik ésé transferi incelenmi ktir. Boru ¢st akeéek ¢
akek b°lgesinde ise dék y¢zey sécakléejénén akék yo°on,
edil miktire Kalébocudan el e aléndéjée bu -al é&kmada pr
-0zl megkt g Pecl et say&keE&Xkkani ;dare kdled rkleamk @ ik kmméd Sad I
yayéléem katsayeésé or ané& dlehak &7 e&krkeat @ © ratl € panr akne tsrai
ger-eklexktirilmixktir. Boyutsuz frekansén ésé transfe
et ki | parametri k dejerler ol arak Pecl eBEkserellgtims &€ ve
nedeniyle duvar ve akékkanda ésénén ¢(st akéek b°lgesi |
bu durumun artteéejeée g°zlemlenmicktir.
Anahtar KelimelerrEk s e ne | Periyodi k Sécakl ék; BAkdwkikall &sre Jird
Boru.

Analysis of Conjugated Heat Transfer in ThieWalled Pipes With Periodically Varying External Surface
Temperature Boundary Condition in the Flow Direction

Abstract: This study investigates transient regime combined heat transé@ infinite tweregion pipe involving

axial heat conduction of the fluid. In the upper flow region of the pipe, a constant external surface temperature
boundary condition is assumed. In the lower flow region, it is assumed that the external suorferatigre varies
spatially in a periodic manner in the flow direction. The problem is numerically solved using the finite difference
method for a thickvalled pipe. A numerical analysis is conducted by considering four parametric values: Peclet
number, wdlthickness ratio, waifluid thermal conductivity ratio, and wafluid thermal diffusivity ratio. It has

been observed that the dimensionless frequency significantly affects heat transfer and its characteristics.
Additionally, Peclet number and wall tkigess ratio emerge as the prominent parametric values. Due to axial
conduction, it is observed that heat penetrates from the wall and the fluid into the upper flow region, and this
penetration increases with higher dimensionless frequency values.

Keywords:Axial Periodic Temperature; Combined Heat Transfer; Laminar Flow in Pipes; Waled Pipe.

1. Giri kK

K yézeyli konumsal ol ar ak periyodik bi-imde s
ansferinin araktéreélmasé teknik a-édan °nemlid
jiken dék y¢izey sécakdejée eneaderapeéylbdh kar a
-irilen dalgal é denizlerde, Stirling motor - e
akto°rler i-in sojutma borularéenén tasarl anmaseé@

® D® D= D

Literat¢rdal bazésabakte@emhidrodinami k ol arak ge
eksenel dojrultuda sing¢gzoidal dej i Ki mi ile il gil
dejiktiricilerinin il k -al éxatrétrlnaar évned adkuir dhuerrnihaa negsi
durumunda kontr ol a-éséendan °nemlidir. Boru ve Kk
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araxkteéermacé taraféendan incelenmicktir. Bunl areéen
al énméxktkeu &urumda <cidar il eti mi et ki si her i ki
yézeyde de aynen ge-erl i kabulakedkiklaenb ialriary.¢ zBiyri Ined
°nceden bilinmemektedir hwan areerajkié kkeamk li e mine rair atye
ve €sé akelarénéen sg¢greklilijgi Karteée ile birlikte
y°ndeki iletim eksenel y°ndeki il etimin yeanénda
eksenel, cidar iletimi g°z °n¢ne al énméxkteéer |(l45|
Pecl et sayésé k¢-¢k olan akéeklarda eksenel i et
ésénén akéka ters yYhade 44dte asléé:raktboélkgq)3|orielya3eese
olukmaya baxkl ar. Dol ayéséyla bu tg¢r probl eml er
karakteristikI er.i hem ¢st hem de alt akék b°l ges
Ge-ici r ek i amde tbriand efkar i problemi bir-ok -al é&kma
girik kKartlarénda ani ve periyodik dejikme hal.i
iletimin dikkate aléndéejé kaleéeno°oeigdhereée geodi ulk ar
Barletta vd. 2008, a-ék denizlerde petrol takeéma
incelemiklerdir. Son yéllarda yaptéklaré -aléexkm
periyodik olarakd ej i ken dék y¢zey sécakl éjé séner Karté

i ncelemiklerdir.

Konuma bajlée periyodik olarak dejiken sénér «Kar
Barletta ve Magyari 2007, Barletta vd. 2008, 2009Ay dén vd. 2014, Aydeéen ve
dejikik kartlarda ele al mékl ardér .

Zniber vd. 2005, Magnetbli dr odi nami k | ami ner akéekta periyodil

durumunda i ki boyutlu bir k alneamidkat iérs.é Barralnestftear i\
deni zIl erde petrol takémacéléejénda kullanélan bor
olarak dejiken ter mal séne kokul unun ©°zel bir

~

r
sé akésé durumlare i-
(o]

periyodik hem dem i olarak dejiken &

Kncel enen mikro kanal di kdertgen bir kesite sah
kullanel déjeée belirtilmiktirla Dat kiklaennadiljair éwne ésg
boyutundaki en et kil parametrenin héz parametr e
2016, zamanla periyodi k olarak dejiken dék duvar
ge-i ci brbhegifkriesgzerine -aléekmékter. Benzer pr
1998) tarafeéendan el e al énméext ér

B¢eten bu -al éekmalardan el de edilen genel bul gul
Pecl et sayéséksBko'eselay@a@élmahkaygayese bFanken
orané ve cidar kalénl ék oraneée i-in kararl é rejim
bilekik eésé transferi probl ewmdredamd-eeverne yed kyi J ks el
oranlarénén g°r¢ldegj ¢ durumlarda akékkandan bor
Ge-ici bilekik ésé transferi problemlerinde, t e
°neml i @trki ye sahi

Bu -al ékmada, akékkan eksenel il etiminin °neml:.
boruda ge-ici reji birlekik ésé transferi sayésa
sécakl éje séenérakarktb°kgbsasinddi l mekduabat én deéek )
periyodi k olarak dejiktiiji bir seéeneér Karteée kabu
yéczey sécakl ejéndaki eksenel periyomi k-ide] eri et Kk
parametrelerin cidar kalénl é&k orané ve Pecl et sa
nedeniyle ésé transferinin ¢st akék b°lgesine d«
yé¢ksek ol duj ua deutrkuinhliarodlad udauh g°or ¢l mgkt ¢r . Bunun
karkeéel aktéreldéjéenda akéekkan eksenel il etiminin
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2. Materyal ve Metot

Probl emin Tanémeé

Bu -al ékmada kal én ciédarll &g eldiirk nbeorbPd ag,e slia migrneeri ca
probl emi incelenmiktir. Cidarda i ki boyutlu il et
iletiminin ésé transferine etkilertiémpdkea iegloadikl én]

Probl emin kemati k diyagramé ve koordinat si s|d&mi

kekilde g°r¢ldegj ¢ gibi akexk i ki bol gel i ol ar ak
st akék b°]| gesnd)niark ékZedjleegndal alxtm =s éc
er

a
Akék hidrodinami k ox=@r alkkoge miu r dd KV z
i

belgesinde déd,=0,+DHm/CoftxikhEEBat €56 verilen
dejieakl 8a maruz bérakeéel méktér. T¢gm akékkan ve
olup viskoz s°n¢gm i hmal edil miktir. Akék hidrodi

seéecakl ek dajél éméndan bajémseéezder .

kekiRr dbl emin kemati k diyagramé ve Koor

t=0 T, =T, + ATl -\ Cos(Bx)]
7N 777N
T=T, ik /N
=1, 7777 A, YA,
|
T
k rwi IWO I
X=-—00 X X =+

. T Alt Akis Bélgesi

fé s // 0 |d
S Ak

Teorik esaslar

Akékkan akéké problemlerininSt-ookfeusndée neknleermlier is ¢

zamanl & olarak =-°z¢l mektedir. Bu denkl denrMeer de g
kondujunda exitlifji sajl amal eder . Ancak bu dif e
-%z¢mg ol duk-a zorl aktérmakta hatta bazen | mk©ns
basitlektiren kabul |l eegktedr. yapél masé zorunlu hale
Cidar tarafé boyutsuz diferansiyel denkl emi;

1T, 1upud. E 0 1 °f

A HL RGBT R ®

a4 r He rp-Pe” x
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Akéeéxkkan tarafé boyutsuz diferansiyel denk!l emi ;
T, 2\ &. Tu o 2Ty
L Ly @
ut K ror r u2Pe” ux
| 148
Probleminboyuts z par ametrel er i K°yl e tanémlanabilir
- - . X 2 3 3 k a
Tiz T T T e 1 S e T %i,k\,\,f:—w,awf——w
Tmax - Tmin TN -TO IrWi Pe Gz rWI I’W| kf a f
ta 2u,r,.
ti=—"- Fo, Pe=Re.Pr=—"""'"  F=Pehr,
rwi f
Yéjéek séecakl ek ve ara y¢zeyde ésé akésée ise boyu
1
Ti=4ff (1 r2) T, dr )
0
ve
. Qi
M= 7= v (4)
kf(-l?l_-I;J)/(Ni
Keklinde tanémlanér s a,
) auTi o
Gii = = 6 (5)
cHI &
elde edilir.
Sayeésal ¢%z¢m
Ayr ékl akt ér ma
Problemin sonlu farklar y°ntemiyle -°z¢ilal@irl mes
Kartl arenén ayréekl akteér él mase (diskritize edi | n
cebirsel olarak ifade edilebil mesi, di jer bir d e
anl aména gelir Dedokkekm gamanbhebdghkl emr () er t a
terimler.i i se mer kezi fark yo°nt emi il e ayr ékl al
yakl ak é&me (Patankar, 1980) il e kontrol mhae¢mrni
Kontr ol hacminin y¢zeylerinde ise kuzey (N), gén
aléenarak -°2z¢m denkl eml eri creti Il miktir.
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Di feransiyel denkl emlerin ayrékl akteéer él masé:
Cidar tarafé: t B e adk ld eegaraak ) yeérinenT| yazmak, i K i

T G pa T ou_ Ty

a, M [1(;1 ru GPe? x% (6) | 149
Kekl ingeili éaidleir. Bu denklem P noktasé civareénda
r—Fi(TFi—TSi) Dxi D |er T - F(T -To) IZHD re iTE;gTiP Toi Ty irll @

A Dti <"")A (rd, g Pe (&H (g i

el de edilir. Bu denklem bilgisayar notasyonuna u
aTi=aT ita,T, ‘T &l &l (8-a)

Bu durumda denkl emin katsayélarée k°yle olacakter

__ WD i 8-b
G P& (d %), (8-0)
_ D i 8-

& = pe ()., (&)
_riDx i€ N 8-d
W, g e &9
_Hbk e 8 g

@, &) g &
o _MiDx iD

awflji (8_f)

b=0 ve cPH (8-g,h)
=2 48, & & &+t (8-i)
Akéeéxkkan tarafe: Denkd ém (-2) Ty éeriaehkT; Wwaez é g ky e niad ea
d¢zenl eyer ek
Wi, W& s\ T iTH @i _ PAT |
MN——+—4r i — — 9

M mg i 5 x b %Qif ©
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elde edilir. Bu denklem;

Dxi D pe Ti- T, g
(To T) P (r, 1 3 O B
Dtj P8 exnge2 @ 6®) @x) ng
. . (10) | 150
) gTW Ti-Tei tﬁ D 2[n(-|—Ni : T 1T TQ [ gXi
é e><|ogF’e2 (- &)@x)j gly e (4, (d)d
bi-iminde P nokt adlagbilrci varénda diskritize
Bu denklem kompakt bi-imde yazél ép katsayélar be
aTi=aTl T, BT & &h (11-a)

Bu durumda denkl emin katsayélareée k°yle ol acakter

— (r# 3 rP3)
expgP€ (- 1°)@x )i g1

i (11-b)

£ expgP€ (- #*)@x)i g P

— (I 11-c
- (F‘ P),exngez(l—rd)@’x),@ gl (1kc)
a, =X i W 65 i (11-d)

(@, g a), N

€ rj [}

_rix i€ an_ 0.5 U Xi (11-e)

@, @ B)i Ty
o _fiDx D

et 11-

G DX, (11-F)
b=0 ve c = (11-g,h)
a,=a 18, & a &tk (13-
3.Bul gul ar ve Tartékma
Bu -alékmada ortalama parametrik dejerlerle sayeé
Pe, duvar dbal catveqricamrane® i | ekikeduvbra § é kK kan say&lIs ey ¢
kat say &sgoél noarkaniéz en & . d Brut ptaamencktt r el erin uygul amad
komblnasyonlaré i -in -°2z¢ml er dég=elr.-3e k |0e. HoE=0.I1i, | mi. K5t
1,5,10 ve 100tJ4= 0 . 1, 1, 5, 10 ve 100. B o rku od éakr ayk¢ zdeeyjiin
dek y¢zey sécakl éjé sénér kKarté mevcuttur. Bunul
F=1, 3 ve 6 olarak se-il miktir. Bu -al ékmada bor
mi kr obor ul aredcae kk akraxl &8l na kcéil daabrillé@€ boru yapélaréna u
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keki |l 2'de aray¢z ésé akesénén farkl & zaman adeéer
Dijer ortal ama @806 &me U@l elr ;o0l Reak,i 3$e-3ioldmei Kitd & . &
parametrik dejerler ve ayné boyutsuz frekans dej
yéjék sécakl éklarén dejikimi verilmicktir
0.50 T T T T T T T T T T T T T T |151
045 -
0.40 A
0.35 -
0.30 -
Pe=4
0.25 - d'=0,6
0.20 ] kwf=1
g awf=0,1
0.15 1 F=1
0.10 =
Ql
V.05
0.00 —_— t'= 0,3000
_ t'= 0,5000
-0.051 —  t= 07000
-0.10 ~ — t'= 0,9000
—_ t'= 1,2000
-0.15 - _— t'= 1,5000
-0.20 - t'= 2,5000
_— t'= 32,8140
-0.25 -
'0'3—8.5 O.IO O.IS 1.I0 1.15 2.10 2.I5 3.]0 3.]5 4.10 4.‘5 5.l0 5.15 s.b S.I5 7.0
i
kekiAlr azy.¢;. zey €ésé akésénéen eksenel y°nde
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2.00
1.90 - i a)
1.80 -
1701 Pe=4
1.60 - < d'=06
kwf=1
1650 -
1.40 - :wf=0.1
=1
130 - J
120 -
bya ) |152
TLo0:= T —  t= 03000
0.90 - 4 —  t=05000
0.80 —  t= 07000
O —  t= 09000
— t'= 1,2000
960/ — t= 1,5000
0.50 - s t'= 2,5000
0.40 ~ - t'= 32,8140
0.30 -
020+
010 -
0.co
05 6.5
2.00 - T T T T T T T T T T T T T T
190 - il
|
1.80 - 1 b)
170k .} Pe=4
160 - - d'=06
| Kw=1
150 - 4
1.40 - 1 :‘”F‘°"
| =1
130 - 4
120 - +
110 - i
1,005 T —  t= 03000
0.90 - 1 — = 05000
0.80 - 1l — = 07000
0.70 - —  t= 0,800
—  t= 12000
0.60 - — t= 1,5000
0.50 - 5 t= 2,5000
0.40 - —  t=328140
0.30 -
0.20 -
0.10 -
c.00 L
05 0.0 05 10 15 20 25 30 35 4.0 45 50 55 6.0 6.5
X'
<)
Pe=4
a=06
kwi=1
awf=0,1
F=1
— t'= 0,3000
— = 0,5000
—  t=0,7000
—  t= 09000
—  r= 12000
—  t= 1,5000
t= 2,5000
—  t=328140

— A

kekiDék3.y¢zeye pnejpdghkzegcakl ekl arén eksenel

kekil 26ye dikkat edilir
Yani borudan akékkana
yarém dalga boyu kadar

se olayéen baklangécénda
jru bir @& transferi S
r Kl erl e €

do s e
de yen zaman adéml
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zaman adéeménda, yaréseé pozitif b°lgede yaréseée n
edi |l mektedir Yani topplfeegm arl anakd naeyeréesé akéesé de
keki |l 36de déek y¢zey sécakl éjé zaten sénér «kart

de

S

zamanl a ] i kme ol maz. Aray¢zey sécakl éje ile yeé
araye¢zey € c a ksleecjaék I degfjai kgi°mie ydéajhéak - abuk ol !
dej eri olan 206ye daha -abuk yaklakmaktader. e
maksi mum dejerler 206nin biraz alteénda kalmakltadé

a)

Pe=4
d'=0,6
kwf=1
awf=0,1
F=3

t'= 0,3000

t'= 0,5000
t'= 0,7000
t'= 0,9000
t'= 1,2000
t'= 1,5000
t'= 25000
t'= 32,2640

|

b)

Pe=4
d'=06
kwf=1
awf=01
F=6

é <
8

'= 32,2610

kekiAlr ady.; zey éeéséyahdscedaeanpekbkménéF=3 ve F=6

keki |l 46de aray¢zey €ésé akésénén eksenel dej i kin
Keklinde alt akék b°l gesinin baklangécénda az d:
g°r ¢l mekhh)eddiekl inde ise ¢(st akeéek b°lgesine dojru
transferi problemlerinin karakteristik ©°zellijioc
eksenel il etimden dol ayjeé éesléett mak®odt aheéhgersiyebnkl
b°l gesine dojru bir ésé transferi ger -ekl exkir. E
yécksek frekans dejerlerinde daha belirginddir. Al
sal énan ara y¢zey ésé akéséenéen ortalama dejeri s
keki |l 56de F=6 i-in ara y¢zey ve yejek sécakl ek
Gerek a) gerekse b) grafijinde alt akek b°l gesi
sécakl ék dejerl er i nbdier ¢ksaty naak éokl dbuljlug edsiiknkea td o-jerkume |
dejerlerinin tepe noktaseée dejerl eri F=16e g°re d
tepe noktalaré vyakl akek 1.50 civar énda, yej éek
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g%%zk mektedir. Bu da déek y¢zeyden akékkana ge-en é
dék y¢zey sécakl éjénén etkisiyle, zamanl a denge
gestergesidir. Di kkat |lg&keinnibmaklkaklbamg&edgnda al k
dejerlerinin sonraki tepe noktalaréena g°re daha
ara y¢zey ésé akésendaki anlisgcgabkleék ki an keeémnzhhp
akeséenén fazl a ol maséna neden ol maktader . Ol ay
bul amadan déck sécakl ék d¢keéKk periyoduna gglo4 i
sajl anamamakt addke .ayrkéekd |li ISerall)ewen b ®manl arda seé
saléeném yapteéejé g°r¢l mektedir. Bu da dék y¢zey s
sojumaya ya da tam ésénmaya feérsat vermediJjinin
kekil &pedsaéPensara y¢i,zey €sé akeséna etkisi F=1,
i-in -izilen grafikte Pe=2 grafifji hari- dijer g
d¢kegk frekansl arda ve ygrkws-elkarP eelsdeaey éd dairlédiij-iinn
grafijinde ¢st akek b°l gesi negati f b°l gede é&sé
eksenel iletim olduk-a etkilidir ve bu da ¢st a |
olurU akeéel an sécakl ék deTpdeerjie rbiankd eann gdéa-h as éyc¢sakksl eekj é€o | od
boruya dojru vyani ters y°nde bir ésé akéséna ne
yézeyinden ngfuz eden ésée hakéacepoedenifybél gedeal
ve C) de ise bu y¢kselik daha -abuk ol makta ve
mesafede ger-eklekmektedir. alga genlifJi yani
frekansaft ek - a y¢ksel mektedir. Ayre a her Dbir zaman
¢ st i,ste -akékmaz. Yani €sé akéseée dejeri zaman i
akéeésée dejerlerinin ortalamasé séféera olduk-a yak

160 T T T T T T T T T T T T T T
150‘—

140 + a)

1.30 -

1.20 - Pe=4
d'=06
kwf=1
awf=0,1

F=6

110 -
1.00 -
0.90 ~
Ty.80 -
0.70 =
= 0,3000
'= 0,5000
= 0,7000
= 0,9000
= 1,2000
'= 1,5000
'= 2,5000
= 32,2610

0.50

0.40 -
030L
020‘_

0.10 -

0%

130 -
b)

1.10 -
Pe=d
d=06
kw=1
awf=0,1
F=6

70 -
'= 0,3000

'= 0,5000
= 0,7000

= 0,9000
'= 1,2000
= 1,5000
'= 2,5000
= 32,2610

sécakl éklaréen eksen:i
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kekiPle s.ayéséndaki dejikikliklerin ara yé¢zey ¢







































































































































































































































































































































































































































































































































































































































































































































































































































