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Editorlerin Sorumluluklari ve Yikiimlulikleri

AURUM editorleri, derginin yayimlanmasi kapsaminda yurttiikleri tim faaliyetlerde hesap verilebilirlik
ilkesi cercevesinde hareket etmekle yuktumltddrler. Editorlerin ana hedefi okuyucularin ihtiyaclarina
cevap vermenin yaninda AURUM'un akademik niteligini artirmaktir. Disiince ve ifade 6zgurligini
desteklemek ve yayimlanan akademik icerigin givenilirligini temin etmek baslica gorevleri arasindadir.
Yayimcilik sektériinde yasanan finansal zorluklar g6z 6niinde bulunduruldugunda, AURUM'u ticari
kaygilardan korumak, onun entelektiel ve etik standartlarindan 6diin vermesini 6nlemek editorlerin
sorumlulugundadir. Editorler, gerekli oldugu durumlarda diizeltme, tekzip ya da 6zir yazisi gibi
metinleri yayimlamayi pesinen kabul ederler. Dergi'nin okuyucuya karsi sorumlulugunun hassas
bir mesele olmasina binaen AURUM editérlerinin okuyucuyu herhangi bir arastirma ya da akademik
cahismanin finansal destekgilerini aciklama mecburiyeti bulunmaktadir. Finansal destekgilerin, akademik
bir calismanin lzerinde herhangi bir etkisi olmasi durumunda, okuyucu mutlaka bilgilendirilmelidir.
Editorlerin akademik bir calismayi kabul ya da reddetme sureci 6znel degerlendirmelere gore degil,
nesnel standartlar ¢cercevesinde, calismanin 6zgunligi ve AURUM'un arastirma alanlarina uygunlugu
baglaminda gerceklestirilir. Makale génderimleri tamamen demokratik esaslara gore yirdtillr ve yapisal
bir hata olmadikca tim basvurular degerlendirmeye alinir. Bir yazarin, calismasina iliskin AURUM'dan
kabul yazisi almasi halinde, bu hakki siireg icinde degisen/ goreve yeni baslayan editorler tarafindan
geri alinamaz. Yazarlara, editoryal dederlendirmelere itiraz etmesini saglayacak sureclerin isletilmesi
hakki verilir. Editorlerin, AURUM'da yayimlanacak metinlerin yayimlanmasina dair bir kilavuz hazirlama
mecburiyetine binaen AURUM, web sitesinde yer alan yazim kurallarinin arkasinda durmakla beraber bu
kilavuzda herhangi bir degisiklik yapma hakkini mahfuz tutar.

Liabilities and Responsibilities of Editors

AURUM editors are obliged to be accountable for all kinds of activities they engage within the context
of publishing the journal. Their main goal is set to respond the need of readers and authors while
enhancing the academic performance of the journal. It is their duty to support freedom of opinion and
ensure the reliability of the academic content. Considering the financial challenges in publishing sector,
the editors are obliged to exclude impacts of any commercial concerns on AURUM not to sacrifice from
its intellectual and ethical standards.

They accept in advance to publish any kind of corrections, refutations and excuses when required. The
responsibility towards readers is a sensitive issue where the editors should inform about the funder of
particular research or other academic work. If the financial supporters of particular research have any
impact on a scholarly work, the reader must be informed. Editors’ action to admit or reject a scholarly
work must be free of subjective criterion but based on objective standards related to its uniqueness/
originality and relevance to the research areas of AURUM. The process of receiving application shall
be fully democratic where all applications to be considered unless major errors are observed. Once an
author receives an acceptance of publishing from AURUM, his/her right cannot be withdrawn in case
of an editor change within the process. The authors shall be given an opportunity to initiate an appeal
process against any editorial discretion. As editors should offer a guidance of preparing the manuscripts,
AURUM stands behind its published ‘style guide’and preserves it's right to make revisions.



« AURUM Muhendislik Sistemleri ve Mimarisi Dergisi (A-JESA) yilda iki kez (Haziran-Aralik) yayinlanir.

« Yazarlar tarafindan ifade edilen goris ve gorisler nedeniyle ortaya ¢ikabilecek etik ihlallerin sorum-
lulugu derginin yayincisi, editorii ve yayin kurulu tarafindan tstlenmekle yUkimli degildir ve
dergide yer alan yazi ve makalelerin sorumlulugu yazara aittir.

« Dergiye gonderilen tiim makaleler en az iki uzman hakem tarafindan kor inceleme (tek kor yon-
temi) ile degerlendirilir.

« Dergi editorleri, hakemlerin gorusleri dogrultusunda istenen diizeltme ve 6nerilerin yapildigi maka-
lelerin yayinlanmasina karar verir. Yayin kurulu, génderilen makalelerde diizeltme yapma, hakem si-
reci olumlu olsa dahi makaleleri yayinlama veya yayinlamama hakkina sahiptir. Diizeltme yapilmasi
durumunda yayimlanmasina karar verilen makaleler son inceleme icin yazar(lar)a génderilir. Eserler-
deki hatalarin sorumlulugu ve dil kurallarina uygunlugu yazar(lar)a aittir.

« Yazar(lar), degerlendirme stirecinde gonderilerini geri cekebilirler. Ancak makale yayina kabul edilir
ve yayimlanirsa yayindan geri alinamaz.

- Dergiye gonderilen makaleler baska bir yerde yayimlanmamis veya yayinlanmak tizere degerlendi-
rilmis olmamalidir. Ayni anda birden ¢ok dergide yayinlanmak icin yollanmis olmamahdir.

» Makale islem Ucreti yoktur. Yazarlardan hicbir ticret istenmemektedir.
« TUm basvuru ve degerlendirme islemleri DergiPark sistemi lizerinden yapilmaktadir.

- Etik ilkeler ve yayin politikasi ile ilgili diger durumlar icin, litfen “Editorlerin Sorumluluklari ve So-
rumluluklan”bdlimimuzi ve Yayin Etigi Komitesi (COPE) gibi diinya ¢apinda kabul géren genel etik
yonergeleri kontrol edin.

« Etik kurul kararn gerektiren arastirmalar icin “Etik Kurul Kararlari” bolimimuizi okuyun.

Dergimize yollanan makaleler intihal kontroliinden gecirilmekte ve benzerlik orani yliksek ¢ikan maka-
leler reddedilmektedir.

ULAKBIM TR Dizin tarafindan alinan kararlar dogrultusunda, 2020 yilindan itibaren yayimlanacak
calismalar icin Etik Kurul izni gerekmektedir. Bu izinleri gerektiren calismalar asagidaki gibidir:

1. Anket, milakat, odak grup calismasi, gézlem, deney, goriisme teknikleri kullanilarak katilimcilar-
dan veri toplanmasini gerektiren nitel ya da nicel yaklasimlarla yirGtilen her tiirli arastirmalar,

2.insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel amaglarla kullanilmasi,
3. insanlar tizerinde yapilan klinik arastirmalar,

4. Hayvanlar Gizerinde yapilan arastirmalar,

5. Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar.

Dergimize calismanizi yiiklerken, makale dosyanizla birlikte Etik Kurul belgenizi de yikleyiniz. Calisma-
niz etik kurul izni gerektiren calisma grubunda yer almiyor ise bu durumu belirten beyan formunu imza-
lamaniz ve ilgili durumu makale metninizde belirtmeniz gerekmektedir. Form DergiPark sisteminde bu-
lunmaktadir.

Ayrica;
1. Kullanilan fikir ve sanat eserleri icin telif haklari diizenlemelerine uyuldugunun belirtilmesi
2. Baskalarina ait 6lcek, anket, fotograflarin kullanimi icin sahiplerinden izin alinmasi ve belirtilmesi,

3. Olgu sunumlarinda “Aydinlatiimis onam formu”nun alindiginin belirtiimesi gerekmektedir.



2020 yil 6ncesi arastirma verileri kullaniimis, yiiksek lisans/doktora ¢alismalarindan retilmis (makalede
belirtilmelidir), bir dnceki yil dergiye yayin basvurusunda bulunulmus, kabul edilmis ama heniiz yayim-
lanmamis makaleler icin geriye dontik etik kurul izni gerekmemektedir. Calismanizin bu durumu tasidi-
gini litfen beyan formunda belirtiniz.

Calismanin Etik Kurul izni gerektirmedigine dair beyan formuna ulasmak icin liitfen TIKLAYINIZ. Etik
Kurul izni Gerektiren ve Yayina Kabul Edilen Calismalar

1. Etik kurul izni gerektiren calismalarda, izinle ilgili bilgiler (kurul adi, tarih ve sayi no) yontem bolu-
munde ve ayrica makale ilk/son sayfasinda yer verilmelidir.

2. Olgu sunumlarinda, bilgilendirilmis gonalli olur/onam formunun imzalatildigina dair bilgiye ma-
kalede yer verilmesi gereklidir.

« AURUM Journal of Engineering Systems and Architecture (A-JESA) is published biannually (June-
December).

- The publisher, editor and editorial board of the journal are not obliged to accept the responsibility
of the ethical violations that may arise due to the views and opinions expressed by the authors, and
the responsibility of the articles and articles in the journal belongs to the author(s).

« All articles submitted to the journal are evaluated by at least two expert referees by blind review
(single blind method).

+The editors of the journal decide on the publication of the articles for which the requested correcti-
ons and suggestions are made in line with the opinions of the referees. Editorial board has the right
to make corrections in the submitted articles, to publish or not to publish the articles even if the
re- feree process is positive. In the case of correction, the articles decided to be published are sent
to the author(s) for final review. The responsibility of the mistakes in the works and their compliance
with the language rules belong to the author(s).

« Author(s) can withdraw their submissions during the evaluation process. However, if the paper is
accepted for publication and published, then it cannot be withdrawn from publication.

« Articles submitted to the journal must not have been published elsewhere or evaluated for
publication.

«There is no article processing fee.
« All submission and evaluation process is conducted on DergiPark system.

- For other cases of ethical principles and publication policy, please check our“Liabilities and Respon-
sibilities of Editors” section and general ethical guidelines accepted worldwide, such as Committee
on Publication Ethics (COPE).

Articles submitted to our journal are subject to plagiarism check and articles with high similarity results
are rejected.



In line with the decisions taken by ULAKBIM TR Dizin, Ethics Committee Permission is required for studies
to be published as of 2020. The works that require these permissions are as follows:

1. All kinds of research conducted with qualitative or quantitative approaches that require data
collection from participants using questionnaire, interview, focus group work, observation, experi-
ment, interview techniques,

2.Use of humans and animals (including material / data) for experimental or other scientific purposes,
3. Clinical studies on humans,

4. Research on animals,

5. Retrospective studies in accordance with the law on protection of personal data.

When uploading your study to our journal, upload your Ethics Committee document along with your
article file. If your study is not among the group that requires ethics committee approval, you must sign
the declaration form indicating this situation and indicate the relevant situation in your article text. The
declaration form can be found on our DergiPark webpage.

Also;

1. Stating that the copyright regulations are complied with for the intellectual and artistic works
used

2. Obtaining and specifying permission from the owners for the use of scales, questionnaires and
photographs belonging to others,

3.In case presentations, it should be stated that the “informed consent form” was obtained.

Ethics committee approval is not required for articles that have used research data before 2020, produced
from master’s / doctoral studies (should be specified in the article), submitted a publication application
to the journal the previous year, accepted but not yet published. Please indicate in the declaration form
that your work carries this situation.

Studies Requiring Ethics Committee Permission and Accepted for Publication

1. In studies requiring ethics committee approval, information about the permission (name of the
board, date and number) should be included in the method section and also on the first / last page
of the article.

2. In case reports, the information that the informed consent / consent form was signed should be
included in the article.
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Editor'den

Altinbas Universitesi tarafindan basilan “Aurum Miihendislik Sistemleri ve Mimarlik Dergisi (A-JESA)”
adli uluslararasi dergi; genis kapsamda miihendislik ve mimarlik alanlarindaki 6zgiin bilimsel ¢calismalari
hakem sureclerinin olumlu olmasi halinde degerlendirmeye almaktadir. Stratejimiz, siki bir inceleme
sureci saglayarak yiiksek kalite standartlarinda bilim ve teknolojide yeni egilimleri gdsteren yayinlara
yer vermektir.

Yogun inceleme siireclerinin sonunda dergimizin 2021 yilina ait 5. cilt, 2. sayisini yayinlanmaktan biyik
mutluluk duyuyoruz. Yayin kurulu tiyelerine, bu sayinin hakemlerine ve yazarlarina derginin misyonuna
uygun bilimsel katki ve yorumlari icin tesekkir etmek isterim.

Prof. Dr. Osman Nuri UCAN
Bas Editor
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From Editor

The scope of the Aurum Engineering Systems and Architecture (A-JESA) covers the novel scientific pa-
pers on engineering, architecture, mathematics and natural sciences. Our strategy is to demonstrate
new trends in science and technology subject to high quality standards by ensuring a stringent peer
review process.

It is our great pleasure to publish Volume 5, Number 2 (2021) of the international journal, “Aurum Engi-
neering Systems and Architecture” (A-JESA) after serious review process. | sincerely wish to thank mem-
bers of the editorial board, reviewers and authors of this issue who have generously contributed their
time and knowledge to the work and the mission of the journal.

Prof. Dr. Osman Nuri UCAN
Editor in Chief
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BLUETOOTH KULAKLIK URETEN BiR FIRMADA PROJE YONETiMi UYGULAMASI

Burcu OZCAN'
'Endistri Miihendisligi Blimi, Miihendislik Fakiiltesi, Kocaeli Universitesi, Kocaeli, Turkey
burcu.ozcan@kocaeli.edu.tr, ORCID No: 0000-0003-0820-4238
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GELIS TARIHI/RECEIVED DATE: 02.06.2020 KABUL TARiHi/ACCEPTED DATE: 15.11.2021

Ozet

Glnumizde her tirll alanda proje calismalarinin yogun olarak kullanilmasi ve calismalarin karmasik bir hal
almasi sonucunda proje yonetimi giderek yayginlasmis ve 6nem kazanmistir. Proje ydnetimi, projelerin amag
ve kisitlan da goz 6niline alinarak sistematik bir sekilde 6ngoérilen zamanda, belirlenen hedeflere ulasmayi

saglamaktadir. Proje yonetimi kavraminin genis alanlar icin kullanilmaya baslanmasiyla birlikte bu alandaki
yazilimlar da ilgi gormeye baslamistir. Bu calismada, teknolojik trlin Gretimi gerceklestirilen bir firmada,
bluetooth kulaklik Gretim suireci bu kapsamda incelenmektedir. Analizler sonucunda gliniimiz kosullarinda
proje yonetiminin gerekliligi saptanmis olup, her tiirlii projenin oldukgca faydali sonuglara ulagmasinda buyik
rol oynadigi sonucuna ulasiimaktadir. Yapilan ¢alisma sonucunda proje 6ngoriilen zamanda tamamlanmaktadir.
Projenin kritik faaliyetleri Uretimin yapilmasi ve projenin sonlandiriimasi olarak belirlenmektedir. Proje
sonucunda faaliyetlerin tamamlanma yizdeleri ve maliyetleri tespit edilmektedir.

Anahtar Kelimeler: Proje, Proje Yonetimi, Proje Yonetimi Yazilimlari, Microsoft Project, MSP

PROJECT MANAGEMENT APPLICATION IN A BLUETOOTH PRODUCT FIRM

Abstract

Today, as a result of the intensive use of project work in all kinds of fields and the complexity of the work,
project management has become increasingly widespread and important. Project management provides a
systematic way to reach the targets at the prescribed time, taking into account the objectives and constraints
of the projects. With the introduction of the concept of project management for large areas, software in this
area has started to gain interest. In this study, the production process of bluetooth headphones is examined
in a company where technological products are produced. As a result of the analysis, the necessity of Project
Management in today’s conditions has been determined and it is concluded that all kinds of projects play
a major role in achieving highly beneficial results. As a result of the work done, the project is completed in
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the prescribed time. The critical activities of the project are determined as production and termination of the
project. As a result of the project, completion percentages and costs of the activities are determined.

Keywords: Project, Project Management, Project Management Software, Microsoft Project, MSP

1. GIRIS

Proje ydnetimi her tiirlii sektor ve proje icin vazgecilmez bir uygulama alanidir. Ozellikle son dénemlerde
ikame mallarin yaratmis oldugu tehditler, misteri ve tedarikgilerin pazarlk glicleri, pazarda bulunan
rakip firmalarin rekabet siddeti gibi faktorler ve degisen cevre kosullari sonucunda isletmeler arasindaki
rekabet ortami cok kritik bir noktaya ulasmistir. isletmeler icin hizla degisen ve gelisen kosullara
ayak uydurmak oldukca zordur. Her tirli isletme kendi bilinyesinde gerceklestirmeyi planladigi veya
gerceklestirdigi calismalarin uygulanabilir ve isletme acisindan faydali olmasi disinda tim rekabet
ortamlarinda, i¢/dis cevre kosullarinda ve zaman agisindan avantaj saglamak istemektedir. Bu noktada
proje yonetimi devreye girmektedir. Proje yonetimi ilk defa gerceklestirilen projelerde bile endiseleri
kontrol almayi ve dogru hamleleri dogru zamanda yapabilmeye olanak tanimaktadir. Gerceklestirilecek
is veya gorevlerin siireleri, projenin bitis tarihleri gibi zamani esas alan planlamalarda kolaylik saglamanin
yani sira diger firmalara garanti konusunda da oldukca fayda saglamaktadir (Munns, 1996).

Proje yonetimi konu Uzerinde sistemli hamleler yapabilmeye, projeyi bir bitin olarak her turlu
bileseniyle inceleyebilmeye ve mantikli uygulamalar gerceklestirmeye olanak tanimaktadir. Daha 6nce
hicbir 6rnegi olmayan, risk almaya korkulan bir projede dahi isletmenin 6niinii gérmesi acisindan yarar
saglamaktadir. Proje yonetimi projelerin hedeflerinin belirlenmesi, bu hedeflere ulasmada izlenecek
yolun acik bir sekilde goriilmesi ve en sonunda hedeflere ulasmada bir ara¢ olma 6zelligi tasimaktadir
(Sanchez ve Monticolo, 2019).

Proje yonetimi icin bircok proje yazilimi kullanilmasi isletmeler icin biyik kolayliklar saglamaktadir.
Hizl degisen ve gelisen sanayi kosullarinda hiz gercekten 6nemli bir faktor olma 6zelligi tasimaktadir.
Uygulanmasi 6ngorilen herhangi bir projenin analizi yapildiktan sonra, projenin bir yazilima
yansitilmasi siireci bir biitiin olarak gérmeyi saglamaktadir. Boylece proje lizerinde daha hizli kararlar
alma ve uygulama s6z konusu olacaktir. Bu da zorlu rekabet kosullarinda isletmeleri 6ne tasiyan bir
faktor olmaktadir. Ayrica projelerin baslangig, bitis tarihleri gibi kritik bilgiler kolaylikla tespit edilebilir.
Diinyanin dort bir yaninda kullanilan ve bircok isletme veya kisi tarafindan tercih edilen proje yonetimi
yazihimlari, her tirli kisisel veya isletmesel calismalarda kullanilabilme 6zelligine sahiptir. Proje yonetimi
yazilimlari proje gelistirme ve yonetme islevlerinin kolay bir sekilde gerceklestiriimesini saglar (Rew ve
dig., 2020).

Bu calismada her tiirli teknolojik Griin Gretimi saglayan bir firmadan alinan veriler 1siginda bluetooth
kulakhk Gretimi projesi incelenmektir. Stire¢ analiz edilip verilerin proje yonetimi yazilimi programina
yansitilmasi saglanmaktadir. Program Uzerinde yapilan uygulamanin her bir kismi veri seti ve ydntem
boliminde gereklitablo ve gorselleraraciligiyla agiklanmaktadir. Uygulama sonucunda elde edilen rapor
ve ciktilar ele alinmistir. Uygulamada veri seti ve projelerin basarisinda proje yonetimi calismalarinin ve
proje yonetimi yazilimlarinin etkisi yorumlanmaktadir. Yapilan proje uygulamasi sonucunda projelerin
basarisinda proje yonetimi ve proje yonetimi yazilimlarinin etkileri incelenmektedir.
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2. PROJE YONETIMIi VE PROJE YONETIMi YAZILIMLARI

Proje kavrami birisletmenin Urettigi veya gelistirdigi yeni bir tasari olarak aciklanabilir. isletmeler, firmalar
ya da kisiler herhangi bir amag veya hedef dogrultusunda hig tasarlanmamis bir projede olusturabilirler.
Projelerin amaci yenilik katmak olabilecegi gibi sistem Ulzerinde gelismeler saglamak da olabilir (Masar,
2019). Proje bir slire¢ olma 6zelligi tasir ve kendi icinde elemanlarinin barindirir. Yoneticiler, projenin
dogru, amaca uygun ve hedefler isiginda yonetilmesini saglama gorevi Gstlenmektedirler. Proje yonetme
gorevini Ustlenen kisiler, yonetici ve projeye dahil olan her elemanla iletisim halinde olmaldir. Yonetimi
ve calisanlari gerektiginde degisim ve gelisme potansiyellerine ikna etmeye ¢abalar ve bu siireci dogru
bir sekilde yonetmeye calisir. Blit¢ce, maliyet analiz ve tahminlerini gerceklestirir. Gerekli kaynaklarini
tespit eder, sorunlara ¢ézimler Uretir. Kriz anlarinda uzlasmaci bir tavir takinmalidir. Basarili bir proje
yoneticisi objektif olma, hosgorili olma, ileri gorisli olma, dinlemeye 6nem verme, disiplinli olma
ve analitik diistinme gibi 6zelliklere sahip olmalidir (Savlik, 2017). Projeler daha 6nce distnilmemis,
gerceklestiriimemis oldugundan essiz olma 6zelligi tasir bu sebeple projeler standart bir calisma degildir.
Kendi iclerinde degisime ugrayabilmektedirler. isletmeler icin devamliligin saglanmasi icinde stirekli bir
gelisme saglamalidir. Her turli departmandan degisik bakis agilarina ve projeye katki saglayabilecek
yetkinlige sahip elemanlar barinmalidir. Proje ekibi birbiriyle uyumlu calisma 6zelligi gostermelidir
(Abbasi, Mukattash, 2001). Projelerin basarilari; amag ve kisitlarin belirlenmis olmasi, uygun proje
yoneticisi secimi ve yetkinligi, proje elemanlarinin tam bir katilim ve fayda saglama dinamigine sahip
olmasi, kontrolliniin her alanda ve zamanda uygulanabilir olmasi ve isletmeyle uyumlu bir planlama
icinde olmasina bagl olarak incelenmektedir (Abdallah, Bahgat, 2009).

Proje yonetimi belirtilen zaman, bitce, teknik performans ve kapsam olmak Uzere dort ana bileseni
ile her tirli projede uygulanabilmektedir. isletmenin proje bazinda éniinii gérmesini saglayan
onemli bir aractir. Projelerde izleme kolayligi saglar bu sayede kontrol imkanlari da hizli bir sekilde
gerceklestirilmektedir (Yozgat, 1999). Proje ydnetimi sayesinde isletme projeyi kaynaklari, gorevleri,
kisitlari, hedefleri, amaclar acisindan bir bitiin halinde gérmektedir bu da problemleri erkenden fark
etme ve erken ¢6ziim bulma acisindan biiyik fayda saglamaktadir. Her tiirlii gérevin maliyetlerinin
ve tiim maliyetlerinin kolay bir sekilde izlenmesini saglamaktadir. islerin tam ve planlanan zamaninda
yapilmasinisaglamasininyanisira belirlenen biitcede de yapilmasini saglamaktadir. isleri ve isleri yapacak
olan elemanlarin takibini kolaylastirmaktadir. Ayrica her tirlG verinin raporlamasinin kolayca eldesine
imkan tanimaktadir (Saglam, 2008). Proje yonetimi proje icin net hedefler tanimlamayi gerektirmesinin
yani sira planlama, kontrol ve koordinasyon sireclerinin de sistematik bir sekilde islemesine yardimci
bir ortam olugsmasini saglamaktadir. isletme icinde organizasyonun saglamlasmasina yardimci olmanin
yani sira, projenin risklerinin de kolayca saptanmasina ve proje ekibi tarafindan ¢ézilmesinde aydinlatici
bir gorev gormektedir. Proje yonetiminin hedefleri ciktilarin net bir sekilde elde edilmesi, sonuclarin
kolayca analiz edilip anlasilabilmesi, faydalarin tespiti ve analizi ve stratejik plan veya hedeflere bir kaynak
niteligi tasimaktir. Misyonu, amaci, hedefleri, katihmcilari, musterileri, varsayimlari, kaynaklari, kisitlari,
butcesi, girdileri, beklenen ciktilar, performans gostergeleri, performans kriterleri ve planlanmasi proje
yonetimi stirecinin daha verimli gecirilmesini saglamaktadir (Yildiz, 2014).

Her tlrll sektorde yer alan buyik veya kiiclik boyutlu isletmeler, projelerinin boyutunu dnemsemeksizin
projelerinin yonetim islevini gerceklestirmek icin bu alandaki yazihmlari yaygin olarak kullanmaktadir.
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Bu yazilimlar, projelerin ve bu siireclerinin daha verimli bir sekilde ylritilmesini saglamaktadir. Tum
faaliyetlerin anlasilmasi, sire¢ analizi, faaliyetlerin ilgili kisilere atanmasi, proje ekibi ve misterilerle daha
iyi iletisim kurulmasina yardimci olarak sistemli bir sekilde organize olmayi saglamaktadir. isletmeler,
hedefleri dogrultusunda basaril ve verimli bir sekilde yiritebilmek icin yazilimlardan faydalanmaktadir.
Bu programlardan olan Microsoft Project, bircok kullanici ve sirket tarafindan kullanilan bir proje
yonetimi yazilimidir. Bu yazilim kullanicilarina proje planlama, izleme ve kontrol olanagi saglamaktadir.
Ara yuz ve 6zellikleri bakimindan kullanim kolayligi saglamaktadir.

Yazilimlarin kullaniimasi ile gorevlerin, kaynaklarin, dnciillerin, maliyetlerin tanimlanmasiyla projeyi
gozlemlemek ve ylritmek icin bircok farkli yol saglamaktadir. Projenin programa tanimlanmasi
ile sorunlarin tespitine yardimci olmak icin bircok farkli 6zellik icermekte ve raporlar sunmaktadir.
Projelerde sirekli kullanimi isletmelerin ya da kullanicilarin daha gercekei hedeflere yaklagmasini ve
surrekli gelismenin saglanmasina yardimci olma 6zelligi tasimaktadir (Asik ve dig., Corlu, 2017).

Proje yonetimi yazihmlar ile gorevler, gorevlere ait alt gorevler ve gorevlere ait surelerin yazilima
kolayca tanimlanmasi saglanmaktadir. Onciil iliskileri tanimlanarak gérevler arasi bagimhilik ve éncelik
iliskileri tanimlanmaktadir. Tim bu veriler i1siginda yazihm projenin gantt semasini otomatik olarak
olusturmaktadir. Bu sayede proje bir biitiin olarak siire-gorev bazinda incelenebilmektedir. Projenin
kritik faaliyetleri saptanmaktadir. Gorevlere ait kaynaklar kaynak sayfasinda, kaynaklara ait maliyetler
yine kaynak sayfasinda belirtiimektedir. Projenin 6zellikleri, calisma saatleri, projenin tarihi gibi bilgiler
programa girilebilir. Gantt semasi sayesinde yazihmda proje Uzerinde siirekli izleme saglanmaktadir.
Kaynak kullanimlari ve kaynaklara ait tim 6zellikler de programda analiz edilebilmektedir. Ag diyagrami
sayesinde belirlenen tarihte tamamlanmis isler, kritik isler, yarim isler, tamamlanmamis isler, kritik
olmayan isler kolayca gorilebilmektedir. Gorevlerin her birinin kritik olup olmama bilgisi, tamamlanma
yuzdeleri, serbest bollugu, toplam bollugu gibi 6zellikleri vardir. Projeye ait glincel tarih ayarlari yapilarak
maliyet, kaynak, gorevler hakkinda bircok rapora erisim saglanabilmektedir. Yazilim kullaniciya projeye
ait herhangi bir durum veya 6geye ait rapor olusturmanin yani sira karsilastirmali rapor elde etme
imkani da tanimaktadir.

3. LITERATUR OZETi

Literatlirde proje ydnetimi, proje yonetimi teknikleri ve proje yonetiminde kullanilan yazilimlar konularini
iceren, bu alanda gerceklestirilmis calismalar ve bu calismalardan elde edilen ciktilar bulunmaktadir.
Cahismalardan bazilar asagida 6zetlenmistir.

Arabaci ve Akilli (2020), Elazig ilinde bulunan egitim kurumlarinda proje hazirlama ve yiriitme
streclerinde karsilastiklar sorunlari, proje donglisii yonetimi siireclerine gore siniflandirarak ¢6zim
Onerileri gelistirmislerdir. Arastirmadan su sonugclar elde edilmistir: (1) Proje hazirlama ve uygulama
surrecleri tecriibe kazandirmakta, meslektaslar ve 6grenciler arasinda is birligini desteklemektedir. (2)
Projelerin hazirlanmasi asamasinda siklikla karsilasilan problemler 6zgiin konu bulamama, konunun
uygulanabilirliginden emin olamama durumudur. (3) Projelerin uygulanmasi asamasinda genellikle
proje teknikleri hakkinda yeterli bilgiye sahip olmamaktan kaynaklanan sorunlar olusmaktadir. (4)
Katilimcilarin biylik ¢ogunlugu, proje hazirlama ve uygulama siireclerinde karsilastiklari sorunlari
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¢o6zmek icin egitimcilerin konu hakkinda detayli egitim almalar gerektigini belirtmistir.

Glodzinski (2019), calismasinda acik yazilimlarin cogu durumda ofis paketi gibi yaygin olarak bilinen
yazilimlarive ERP (kurumsal kaynak planlama) sistemleri gibi ¢esitli varlikalanlarinientegre eden araglarin
kullanildigi bulgusuna ulasmistir. Proje yonetimini destekleyen en yaygin yazilim Microsoft Grtinleridir.
Bir baska calismada proje yonetimi kapsaminda ag analizi icin kullanilan CPM ve PERT teknikleri yerine
Genetik Algoritma kullanilarak kritik yol, kritik faaliyetler ve proje tamamlanma siiresini belirleyen bir
algoritma 6nermis ve gelistirilmistir. Genetik Algoritma kullanmanin amaci, bu algoritmalarin karmasik
optimizasyon problemlerinin ¢6ziim icin etkili bir yontem olmasidir. Bu nedenle, elde edilen sonuglar
kullanilarak uygulanan proje faaliyetleriicin dogru kararlar alinabilir. Béylece dinamik algoritmaya dayali
model kullanilarak CPM ve PERT tekniklerinden daha kisa stirede optimum sonuglar elde edilmistir.
Bu calismanin diger calismalarin performans alanina (zaman, hiz, diisiik hata vb.) katkida bulunmasi
beklenmektedir (Calp ve Akcayol, 2018).

GlUnUmuzde rekabet ortaminin artmasi ve projelerin komplike hale gelmesiyle insaat firmalarinin daha
az insan gucl, daha ¢ok koordine ile faaliyetleri organize etme cabalarini ortaya ¢ikmistir. Her proje
kendine has 6zelliklere sahip oldugu icin, yine kendine has proje yonetimi ile yonetilmelidir. Buna gore
yuritilecek olan insaat projesi uygun proje metodolojisi ve proje tekniklerinden olusan proje yonetimi
ile yonetilmelidir. Uygun proje teknigi ve proje metodolojisinden olusan proje yonetimi insaat projesinin
basariya ulasmasindaki en temel ve 6nemli rolii oynar. Makalede proje ve proje yonetim kavramlari,
proje yonetim metodolojileri, proje bilgi alanlari, proje yonetim siirecleri ve proje teknikleri aktarilarak
insaatta proje yonetiminin projenin basarisina etkilerinin anlasiimasi hedeflenmistir (Kdmurli, 2018).

Gulesin ve Gurol (2018), calismasinda 6rgitsel baghlk, 6rgiitsel vatandaslk ve 6grenen organizasyon
karakteristikleri kavramlarini proje organizasyonu bakis agisindan inceleyerek; bu kapsamdaki
davranis ve karakteristiklerin proje yonetiminde hayat bulmasi durumunda projenin basarisini nasil
etkileyeceginin aciklanmasini ve bu sonuclara dayanarak proje yonetiminde basartyr maksimize
edecek bir model ortaya konulmasini amaglamaktadir. Yine farkli bir yatirnm projesinde iliskin bir
calismada, glinimuzdeki yatinm projelerinde planlama artik vazgecilmez bir yonetim araci haline
geldigi vurgulanmistir. Yatinmcilar planladiklari yatinmlarinin en hizli sekilde hayata gec¢mesini
beklemektedirler. Taahht tarafinda ise rekabet artmis ve kaynaklarini en verimli kullanan firmalar bir
adim 6ne gecmislerdir. Bliylk projelerin is programlari binlerce aktiviteyi iceren ve ancak bilgisayar
destegi ile yonetilebilen bir noktaya gelmistir. Bu makalede yatirim projelerinin en karmasiklarindan biri
olan rafineri projelerinde planlama calismalarininicerigi iizerine genel bir yaklagim sunulmak istenmistir.
Bugline kadar edinilen tecriibelerle bu tip projelerin planlama ¢alismalarinin altyapisinin kurulmasi ve
takip detaylari hakkinda 6nerilerde bulunulmustur (Er ve Kdmdirld, 2017). Giines (2017) bu calismada,
iki Universiteden 90 lisans 6grencisine ¢evrimici bir proje yonetim yazilimi Gizerinden proje yonetimi
eqgitimi verilerek bu uygulamanin etkileri incelenmistir. Web temelli bu yazilim {izerinden 6grencilere
cevrimici etkilesim, ders icerigine erisim, dosya paylasimi, zamaninda geribildirim alma, ¢calisma takvimi
olusturma, grup ici veya gruplar arasi tartismalar yapabilme vb. olanaklar sunulmustur. Calismada dort
ay suren bu uygulamanin 6grenci memnuniyeti ve etkilesim lzerindeki etkileri incelenmistir. Siirecte
nicel ve nitel veriler toplanarak ayri ayri analiz edilmis ve analiz sonuclari 1siginda 6grenci memnuniyeti
ve etkilesime iliskin bulgular sunularak karsilastinlmistir. Arastirma bulgulari ¢evrimici proje yonetim
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yazilimi Uizerinden gergeklestirilen bu uygulamanin 6grenci memnuniyeti, 6grenci-6grenci ve 6grenci-
ogretim elemani etkilesimi acilarindan olumlu ve faydali sonuglar dogurdugunu ortaya koymustur.
Omiirbek ve dig. (2015), karar verme alternatifler arasindan secim siireci olarak tanimlanmaktadir.
GUnumdizde gerek karar siirecinde alternatiflerin fazlahigi ve gerekse de alinacak karar etkileyen
kriterlerin cok olmasi karar siirecini karmasik hale getirmektedir. Bu kosullar altinda karar siirecinde
geleneksel karar verme teknikleri yerine ¢ok kriterli karar verme tekniklerinin kullanimi dnerilmektedir.
Bu calismada da bir Universitenin Bilgi islem Daire Baskanliginca, Kurumsal Proje Yénetimi Yazilm
gelistirmede kullanilabilecek programin secilmesi amaglanmistir.

Mazlum ve Glineri (2015), bu calismada artan rekabet ortaminin bir sonucu olarak, projelerin 6ngorilen
zamanda ve belirtilen kaynaklarla tamamlanmasi zorunluluguna deginilmistir. Projeleri gecikmeksizin
ve Onceden belirlenen mevcut niteliklerle bitirmek icin etkili bir proje yonetimi gereklidir. Bu ihtiyaclari
karsilamakicin proje planlama teknikleri kullanilmaktadir. Calismada, proje yonetimiteknikleri olan klasik
PERT ve CPM, bulanik proje yonetiminde kullanilan bulanik PERT ve bulanik CPM, bir cevrimici internet
subesini gelistirmek ve bir online internet subesinin projesini planlamak icin kullanilmistir. Calismanin
sonunda sonugclar analiz edilmistir. Masiku (2012), bu makale planlama zaman kamps binasi olan Uki
Toraja't Microsoft Project programini uygulamak kritik yol yontemi ve Gantt cizelgeleri yontemleriile ag
dayali insaat Yonetimi Uygulama genel bir bakis saglamak icin tasarlanmistir. Gantt cizelgeleri ve proje
yonetimi yazilimlarinin genel olarak incelenmesi gerceklestirilmistir. Sanci (2011), bu ¢alisma sirketlerin
proje yonetim araclarini kurumsal bilgi sistemleri ile bitlinlestirerek fayda elde edip etmediklerini
ve bunun blyik ve mega projelerin yonetiminde yer alan sirketler tarafindan somurtlduginia
arastirmaktir. Proje Yonetimi teorisi Uizerine literatiirii inceledikten sonra, enformasyon sistemleri teorisi
ve bu entegrasyon icin sirketler software yazilim ¢oziimleri, bazi sonuclara ulasiimis ve tartisilmistir.
Proje yonetim sirketlerinin mega projeler icin yurattigii entegrasyon konusunda daha derin bir anlayis
kazanmak icin 6ncelikle Marmaray tlip projesinin ana yiklenicisi ile temasa gecildi ve sadece bir
yetersiz sonuc elde edilmis ve sunulmustur. Candur (2010) calismasinda, hizla gelisen diinyamizda proje
yonetimive planlamanin buyuk ve kiicuk isletmeler icin gerekli bir politika haline geldigini vurgulamigtir.
Proje yonetimi butlnlesik ve disiplinler arasi bir slire¢ olarak isletme ve kuruluslar icin glinimiizde ve
gelecekte degismez bir islev konumundadir. Proje yonetimi, proje konusu faaliyetlerin planlanmasi ve
planlanan sureclerin sorunsuz sekilde veya en az hatayla ve misteri ihtiyaclarini karsilayacak sekilde
tamamlanmasini saglayan programlar, uygulamalar ve kontroller biitiintidir. Hizli gelisen teknolojiye en
cok ihtiya¢ duyan sektorlerden biri bankalar sektoriidir. Bu nedenle bankacilik, yeni sistem gereksinimi
belirleyip uygularken veya belirli sistemlerini tamamen degistirirken proje yonetimine ihtiya¢ duyar ve
proje yonetimi standartlarinin nimetlerinden faydalanir. Bu arastirma konusunda bankacilik IT proje
yonetimi ve MS Project ile proje planlama konulari ele alinmistir. MS Project ile bankacilik IT alt yapi
sistemi ve bir 6rnek IT projesi planlanarak arastirma konusu tamamlanmistir.

Bu calismada elektronik alet tretimi yapan bir firmanin bluetooth kulaklik projesinin proje yonetimi
ile strecin yirutilmesi ve incelenmesi gerceklestiriimektedir. Projenin analizi ve yuritilmesi
gerceklestirilirken, literatir arastirmasinda incelenen proje kavrami, proje yonetimi kavrami ve proje
yonetiminin bir projede uygulanmasi, proje yonetimi yazilimlarn konularinda daha dnce herhangi bir
calisma alani ve disiplinde gerceklestirilmis calismalardan yararlanilarak ortaya konmustur.
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4, BLUETOOTH KULAKLIK URETICiSi BiR FIRMADA PROJE YONETIMi

ABC dijital sirketi elektronik aletler Giretmektedir. Yeni Gretmeyi planladidi bluetooth kulaklik icin Gretim,
egitim ve tanitim asamalarini kapsayan gerceklestirilmesi gereken temel faaliyetler ve bu faaliyetlerin
oncelikleri, tahmini stireleri, maliyetleri, kim tarafindan gerceklestirildikleri ve kaynaklari belirlenmistir.
Ar-ge, finans, satin alma, pazarlama, halkla iliskiler ekibi standart saatlik tcreti 18,75%; yonetici ekibin
31,25t olarak belirlenmistir. Prototip Uretimi faaliyetinin gerceklestirilmesinde kullanilacak olan makine
ve kulaklik malzemesi maliyeti 105¢, Gretim faaliyetini gerceklestirecek makinenin maliyeti 1050t
olarak belirlenmistir. Materyal Ucretleri baslangicta, diger Ucretler ise projenin bitiminde verilmesi
ongorilmektedir.

Galismanin amaci, elektronik alet tGretmekte olan bir sirketin Giretmeyi planladigi bluetooth kulaklik
projesinin, proje yonetimi yazilimi olan Microsoft Project programiile ydonetiminin saglanmasidir. Yapilan
bu calisma ile bluetooth kulaklik tretimi projesinin yonetiminin yani sira, projelerin basarisinda proje
yonetimi calismalarinin etkisi ve proje yonetimi yazilimlarinin etkisinin de incelenmesi ve anlasilmasi
saglanacaktir.

4.1 Proje Verileri Analizi

isletmenin bluetooth iiretim siireci analiz edilmis ve siirece ait faaliyet kodlar, faaliyetler, dnciil iliskileri,
faaliyetlerin giin bazinda gerceklesme sireleri ve projenin kaynaklar asagidaki tabloda belirtilmistir.
Bluetooth Uiretim projesinin, proje yonetim stireci gerceklestirilirken bu verilerden faydalanilacaktir.
Tablo1'de projeye ait her bir faaliyet ve bu faaliyetlere atanmis harf kodlari, faaliyetlerin 6ncil iliskileri,
faaliyetlerin sireleri ve kaynaklar gorilmektedir. Proje siireci Grlinin 6zelliklerinin belirlenmesinden
baslayip, projenin sonlandiriimasina kadar uzanan on iki faaliyetten olusmaktadir. Projenin faaliyetleri
belirlendikten ve her birine harf kodu atandiktan sonra faaliyetlerin 6ncul iliskilerinin incelenmesi

Tablo 1. Proje Verileri

Kod Faaliyetler Onciiller | Siire (giin) | Kaynaklar

A | Urliniin 6zeliklerinin belirlenmesi - 35 Ar-ge ekibi

B | Finans ve biitce calismalari A 14 Finans ekibi

C | Prototip Uretimi B 15 Makine ve kulakhk malzemesi

D | Hammadde temini ve tretim hazir- B 7 Satin alma ekibi
hgi

E | Son tasarimin hazirlanmasi H 3 Ar-ge ekibi
Uretimin yapilmasi D, E 32 Makine

G | Personelin Urtnle ilgili bilgilendiril- A 15 Yonetici ekip
mesi

H | Personelin 6nerilerinin alinmasi C,G 3 Yonetici ekip

I Satis egitimi E 7 Yonetici ekip

J Pazarlama calismalari A 10 Pazarlama ekibi

K Tanitim ve reklam calismalari l,J 20 Halkla iliskiler ekibi

L Projenin sonlandiriimasi F K 3 Yonetici ekip
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saglanmistir. Projenin ilk faaliyeti herhangi bir 6nclle bagl degilken, devam eden diger faaliyetler bir
veya iki faaliyete bagli olarak gerceklesmektedir. Projenin her bir faaliyetinin stireleri giin bazinda analiz
edilmis ve Tablo1'e yansitilmistir. Faaliyetlere ait proje kaynaklar da yine ayni tabloda belirtilmistir.
Burada bir kaynak birden fazla faaliyetin kaynagi olma 6zelligi tasidigi gorilebilmektedir.

4.2 Projenin Proje Yonetimi Yazilimina Yansitiimasi

Bluetooth kulaklik Gretimi projesine iliskin verilerin analizi yapildiktan sonra proje, Microsoft Project
programina yansitilmistir. Projenin baslangi¢ tarihi 16.12.2019 Pazartesi, bitis tarihi ise 8.05.2020
Cuma'dir. Buradan da anlasilacagi tzere projenin 21 haftada tamamlanmasi 6ngoriilmektedir. TUm
verilerin programa girilmesiyle birlikte faaliyetlerin kritik olma durumlari, toplam bolluk, serbest bolluk

analizleri, tamamlanma yiizdeleri gibi bilgilere ulasilmaktadir.

Tablo 2. Projenin Gantt Tablosu

No Gorev Adi Siire  Baslangig Bitis Onciiller  Kaynaklar Kritik
1 Uriiniin 6zelliklerinin belir- 35 gin  16.12.19 31.01.20 - Ar-ge ekibi Hayir
lenmesi
Finans ve biitce calismalari 14 gliin  03.02.20 20.02.20 Finans ekibi ~ Hayir
Prototip Gretimi 15gun 21.02.20 12.03.20 2 Makine, Hayir
kulakhk ham-
madde
4 Hammadde teminive tre- 7gin  21.02.20 02.03.20 2 Satin alma Hayir
tim hazirhig ekibi
5  Sontasarimin hazirlanmasi 3 gin  18.03.20 20.03.20 8 Ar-ge ekibi Hayir
6  Uretimin yapilmasi 32gliin  23.03.20 05.05.20 4;5 Makine Evet
Personelin trlnleilgili bilgi- 15 gliin  03.02.20 21.02.20 1 Yonetici ekip  Hayir
lendirilmesi
8 Personelin 6nerilerinin 3glin  13.03.20 17.03.20 3;7 Yonetici ekip  Hayir
alinmasi
9 Satis egitimi 7gun  23.03.20 31.03.20 5 Yonetici ekip  Hayir
10 Pazarlama galismalari 10gin 03.02.20 14.02.20 1 Pazarlama Hayir
ekibi
11 Tanitim ve reklam calisma- 20 giin  01.04.20 28.04.20 9;10 Halklailiski- ~ Hayir
lari ler ekibi
12 Projenin sonlandiriimasi 3glin  06.05.20 08.05.20 6;11 Yonetici ekip Evet
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Tablo 2'de gériildiigii lizere Uriiniin 6zelliklerinin belirlenmesi ilk gérev olarak atanmistir. Uriiniin
ozellikleri kapsaminda, gorevin kaynadi olan ar-ge ekibi kulakligin ses kalitesi ozellikleri, agirhg,
boyutu, baglanti 6zellikleri, glic siiresi, sarj kablosu 6zellikleri ve bicimini belirlemek (izerinde calismalar
yuritilmuistar. Uriiniin istenilen 6zellikleri belirlendikten sonra, yénetici ekip tarafindan personelin
artn ile ilgili bilgilendirilmesi saglanmakta ve pazarlama ekibi tarafindan pazarlama calismalari
yuruttilmektedir. Projenin ikinci gérevi olan finans ve biitce calismalarinda Griiniin belirlenen 6zellikleri
de g6z 6niine alinarak, tim proje icin yapilan pazar arastirmalarindan faydalanilarak elde edilen finans
ve biitce calismalarini icermektedir. Bu gérevi finans ekibi gerceklestirmektedir. Uriiniin ézelliklerinin
belirlenmesi ve finans ve bltce calismalari tamamlandiktan sonra, triiniin prototip tretimi icin gerekli
olan Uiretim hazirligi yapilmakta, elektronik aksamlar ve diger hammaddeler temin edilmekte ve prototip
Uretimi gerceklestiriimektedir. Bu gorevlerin tamamlanmasindan sonra ar-ge ekibi tarafindan bluetooth
kulakhgin son tasarimi elde edilmektedir. Burada son tasarim elde edilmeden 6nce personelin dnerileri
yonetici ekip tarafindan alinmaktadir. Son tasarimin hazirlanmasindan sonra yonetici ekip tarafindan
triine ait satis egitimleri gerceklestirilmektedir. Uretim hazirligi tamamlanan ve son tasarimi hazirlanan
riintin Gretimi gerekli makineler tarafindan gerceklestirilmektedir. Uriine ait satis egitimi ve pazarlama
calismalari tamamlandiginda, Grindn tanitim ve reklam calismalari halkla iliskiler ekibi tarafindan
yuritilmektedir.

Gantt tablosu olan Tablo2'de, Uretimin yapilmasi ve projenin sonlandiriimasi kritik faaliyetler olarak
gorulmektedir. Bu faaliyetlerde olusabilecek herhangi bir gecikme projenin tamamlanmasini
etkilemektedir. Projeye ait kaynaklar incelendiginde yonetici ekibin ve ar-ge ekibinin birden fazla
faaliyette yer aldig1 goriilebilmektedir. Yonetici ekip ve ar-ge ekibine birden fazla faaliyet atandigindan
bu iki kaynagin faaliyetlerinde gecikmeler olmasi s6z konusu olabilmektedir. Proje yoneticisi ve ekiplerin
koordineli ve planli ¢alismalari sonucunda bluetooth kulaklik Gretimi projesinde herhangi bir fazla
yuklenilme durumu s6z konusu olmamaktadir.

Gantt semasi, cubuk diyagram (bar chart) olarak anilir. Bunun nedeni semada faaliyetlerin cubuklar
seklinde gosterilmesidir. Gantt semasinda, yatay eksen zamani temsil eder. Dikey eksende ise faaliyetler,
her biri ayr satirda olmak Uzere gosterilirler. Gantt semasi, faaliyetlerin dncelik siralamasini gosterir.
Fakat bir proje is programinin hazirlanmasi yalnizca bu islemi icermez. Bundan daha énemli olan ayni
anda birden cok faaliyeti birlikte yirltebilmektir. Bunu yapabilmek ise, faaliyetlerin birbirleriyle olan
dolayl ve dolaysiz bircok karmasik iliskilerini takip edebilmeyi zorunlu kilar. Gantt semasi faaliyetler
arasindaki iliskileri cok acik bir sekilde gosterememektedir. Zaman cizelgesinde hangi faaliyetin
digerinden 6nce yapilacagini gostermekte ise de bir gecikme durumunda etkilenecek faaliyetleri kesin
olarak belirtememektedir (ilyasoglu, 1982). Projenin her asamasindaki faaliyetleri proje yoneticisi ve
ilgili kaynaklar tarafindan incelenmis ve sadece tanitim ve reklam calismalari faaliyetinde 5 giin toplam
bolluk ve 5 glin serbest bolluk oldugu gorilmustir. Toplam bolluk ile tanitim ve reklam calismalari
faaliyetinin, projenin tamamlanma zamanini herhangi bir sekilde etkilemeden en fazla gecikebilecegi
zamani belirtmektedir. Serbest bolluk ile ise tanitim ve reklam faaliyetinin kendinden sonra baslayacak
olan faaliyetin projenin baslama tarihini etkilemeden gecikebilecegi zamani ifade etmektedir (Fritz,
2003).
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Tablo 3. Projenin Kaynak ve Maliyetlerinin Kaynak Sayfasinda Gosterimi

Kaynak Tiir Bas EnFazla Standart FazlaMe- Tahakkuk Temel

isimleri Harfleri Birim Ucret sai Ucreti Zamani Takvim

Ar-ge ekibi Calisma A 100% £18,75/sa  £0,00/sa Bitis Standart

Finans ekibi Calisma F 100% £18,75/sa  £0,00/sa Bitis Standart

Kulakhk Malze- M 100% £105,00 £0,00/sa Baslangic  Standart
me

hammaddeler

Satin alma ekibi  Calisma S 100% £18,75/sa  £0,00/sa Bitis Standart

Makine Malze- M 100% £1,050,00 £0,00/sa Baslangic  Standart
me

Yonetici ekip Calisma Y 100% t31,25/sa  £0,00/sa Bitis Standart

Pazarlama ekibi ~ Calisma P 100% £18,75/sa  $0,00/sa Bitis Standart

Halkla iliskiler Calisma H 100% £18,75/sa  £0,00/sa Bitis Standart

ekibi

Tablo 3'te belirtilen kaynak sayfasinda projeye ait kaynaklarin, tiirlerinin calisma veya malzeme olmasina
gore belirtilmekte ve projede belirtilen kaynaklarin standart saatlik Gcretleri de goriilmektedir. Burada
ar-ge ekibi, finans ekibi, satin alma ekibi, pazarlama ekibi, halkla iliskiler ekibinin standart ticretleri ayni
ve £18,75/sa olarak belirtilmistir. Yonetici ekibin standart Ucreti £31,25/sa olarak belirlenmistir. Tiiri
calisma olan kaynaklardan kulaklik hammaddelerinin standart tcreti £105,00 iken tiiri ¢alisma olan
diger bir kaynak olan makinenin standart Ucreti ise £1,050,00 olarak belirlenmistir. Ayrica kaynaklarin
tahakkuk zamanlari materyal Ucretlerinin baslangicta, diger Ucretlerin ise projenin bitiminde verilmesi
Uzerine diizenlenmistir. Buna gore tiirii calisma olan kulaklik hammaddeleri ve makinenin tahakkuk
zamani bitis iken diger tim kaynaklarin tahakkuk zamanlari baslangig olarak belirtilmistir.

Tablo 4. Proje Faaliyetlerinin Tamamlanma Calisma Yiizdeleri

Faaliyet Tamamlanma Calisma Yiizdesi
Uriintin 6zelliklerinin belirlenmesi 100%
Finans ve butce calismalar 100%
Prototip Gretimi 100%
Hammadde temini ve Uretim hazirligi 100%

Son tasarimin hazirlanmasi 100%



Uretimin yapilmasi

Personelin Urinle ilgili bilgilendirilmesi

Personelin 6nerilerinin alinmasi
Satis egitimi

Pazarlama calismalari

Tanitim ve reklam calismalar
Projenin sonlandiriimasi
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75%
100%
100%
100%
100%

85%

0%

Projenin rapor ciktilarindan, kaynak genel goriinimi raporundan ulasilan faaliyetlerin tamamlanma
ylizdeleri Tablo 4'te belirtilmistir. Burada Uretimin yapilmasi faaliyeti, tanitim ve reklam calismalari ve
projenin sonlandiriima stireclerinin tamamlanmadigi diger faaliyetlerin ise tamamlandigi gorilmektedir.

Tablo 5. Proje Maliyet Genel Goriinim{i

Faaliyet Fiili Maliyet Kalan Maliyet = Toplam Maliyet = Maliyet Farki
UrGintin 6zelliklerinin belirlen-  $£5.250,00 +£0,00 +5.250,00 +£5.250,00
mesi
Finans ve butce calismalari +£2.100,00 +£0,00 +£2.100,00 +£2.100,00
Prototip Uretimi £105,00 +£0,00 £105,00 £105,00
Hammadde temini ve Uretim £1.050,00 0,00 £1.050,00 £1.050,00
hazirligi
Son tasarimin hazirlanmasi +£450,00 +£0,00 +£450,00 +£450,00
Uretimin yapilmasi £1.050,00 £0,00 £1.050,00 £1.050,00
Personelin Uriinle ilgili bilgilen-  £3.750,00 £0,00 £3.750,00 £3.750,00
dirilmesi
Personelin 6nerilerinin alinmasi 750,00 0,00 £750,00 £750,00
Satis egitimi £1.750,00 +£0,00 £1.750,00 +1.750,00
Pazarlama calismalari £1.500,00 £0,00 £1.500,00 £1.500,00
Tanitim ve reklam calismalar £0,00 +£3.000,00 +£3.000,00 +£3.000,00
Projenin sonlandiriimasi £0,00 £750,00 £750,00 £750,00
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Proje sonucunda elde edilen projenin maliyet genel goriinimd Tablo 5'te belirtilmistir. Burada her bir
faaliyetin fiili maliyetleri, kalan maliyetleri, toplam maliyetleri ve maliyet farklarn gorulebilmektedir.
Maliyet genel goriinimiinde tanitim ve reklam calismalar faaliyeti ile projenin sonlandiriimasi
faaliyetinin tamamlanmamis olmasindan dolayi kalan maliyet dederleri tabloda gorilebilmektedir.

5.SONUC

Proje yonetimi diinya olustugundan bu yana ister bilincli ister bilin¢siz olarak uygulanmistir. Tarih 6ncesi
donemlerde yapilan tim eser ve calismalarda proje yonetiminin temelleri gorilebilmektedir. Sanayinin
gelismesiyle proje yonetimi teknikleri olusmaya baslamistir. Glinimiizde proje yonetimi kavrami ise
daha yayginlagmis ve gittikce zorunlu hale gelmeye baglamistir. Teknolojinin giderek gelismesi, rekabet
ortamlarinin artmasi, isletme fonksiyonlarinin cogalmasi bu degisimin en 6nemli sebeplerindendir. Proje
yonetimi bircok projenin basarili ve 6ngoriilebilen bir sonucu en hizl sekilde ulasilmasini saglamaktadir.
Proje uygun bir planlama ve analiz yapildiginda, proje icin izleme ve kontrol siirecleri de ¢cok verimli
bir sekilde saglanmaktadir. Proje yonetimi projenin biyiikligine ve karmasikligina bakmaksizin her
tarlG projenin baslangig ve bitis tarihlerinin belirler, izleme diyagramlarina ulasmayi, projedeki kritik
olma durumlarini agiga cikarir, gecikme ya da yigiimalari belirler, cikan yigiimalari dnlemek icin gorevleri
uygun bir tarihe atamayi ya da gérmezden gelmeyi saglar, maliyet, kaynak gibi stirece ait elemanlarin
analizlerinin yapilmasini saglar, tiim bu ¢alismalarin sonucunda da kullanici veya isletmeye bircok rapor
sunma gorevini tagimaktadir.

Proje yonetim sureclerinde projenin basarili olmasi igin, Gist yonetim destedi, iyi bir proje plani,
haberlesmenin kolaylikla saglanabilmesi, proje elemanlarinin tam katilimi, projeye uygun finans ve
bitce calismalari oldukc¢a 6nemli faktdrlerdendir. Projelerin istenilen hedeflerine ulasabilmesinde proje
yonetiminin sistematik olmasi proje sahiplerine bircok fayda saglamaktadir. Ozellikle proje calismalarinda
zorlanan isletmelerde proje yonetim metodojilerinin incelenmesi ve uygulamaya konmasiyla biyik
farklar yaratilabilmektedir. Her proje kendine 6zel oldugundan her projenin yonetim sireci de projeye
uygun bicimde yapilmaktadir. Bu durumda olusan projedeki cesitlilik, karmasiklik durumu proje
yonetimi slrecleri sayesinde kolayca analiz edilebilmekte ve projenin basariyla uygulanabilmesini
saglamaktadir. Proje yonetimi tim bir projenin yonetilmesini saglarken ayni zamanda zaman ydnetimi,
kapsam yonetimi, maliyet yonetimi, kalite yonetimi, insan kaynaklari yonetimi, risk yonetimi, iletisim
yonetimi gibi birimsel yonetimleri de yuritmeyi saglamaktadir. Proje yonetiminin bircok tekniginin
olmasi da projelere uygun teknigin uygulanmasi acisinda oldukca avantaj saglamaktadir. Proje yonetimi
daha kisa suirede projeyi tamamlamayi ve siireclerin en optimum sekilde yonetilmesini saglamaktadir
(Schwalbe, 2007).

Projelerin basarisinda proje yonetimi yazilimlari da oldukca etkilidir. Proje yonetimi yazilimlari sayesinde
sureg, slirece ait elemanlar, maliyetler, kaynaklar bir bitiin olarak incelenebilmekte ve sirece ait
bircok ¢ikti kolaylikla elde edilebilmektedir. Proje yonetimi yazimlarinin kullaniminin kolay olmasinin
yani sira bir projeyi tam anlamiyla yonetmek icin her tirli 6zellige sahip olma 6zelligi tasimaktadir.
Projenin analizi yapildiktan sonra elde edilen verilerin programa girilmesiyle birlikte, projenin istenilen
tarihlerindeki her tiirli raporun kolay bir sekilde elde edilmesini saglamaktadir.
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Calismada proje, proje yonetimi, proje yonetimi yazilimlari Gizerine yapilan tanimlamalar ve tim bunlarin
bir uygulamasi olarak dijital elektronik Urlin Greten bir firmadaki bluetooth kulaklik tretim projesi
gerceklestirilmistir. Calisma sonucunda elde edilen veriler ve uygulamalar sonucunda proje yonetimi
ve proje yonetimi yazilimlarinin, projeler izerinde basarili olma durum ve etkileri incelenmistir. Calisma
sayesinde glinimiiz kosullarinda proje kavraminin ve proje ydnetim sirecinin vazgecilmez ve oldukca
faydali oldugu anlasiimistir. Ayrica proje yonetimi yazilimlari da proje yonetim siireclerine bir dinamizm
katmaktadir. Projelerin bir yonetim ve yazilim esliginde; baslangig, planlama, yiritme ve kontrol
streclerinden ge¢mesi bir projenin basarili ve uygulanabilir olmasi icin oldukca 6nem tasimaktadir.

Yapilan calisma sonucunda, proje 6ngorilen zaman olan yirmi bir haftada tamamlanmistir. Projenin kritik
faaliyetleri Gretimin yapilmasi ve projenin sonlandiriimasi olarak belirlenmistir. Proje maliyeti 21.505,00
olup, fiili maliyeti 17.755,00t olarak belirlenmistir. Proje sonucunda kritik olan Gretimin yapilmasi
faaliyetinin kritik olmayan faaliyete donustirilmesi icin, Gretimde kullanilan is glict nitelikleri ve sayisi,
makine kapasiteleri ve sayisi, tretim siresi ve bos zamanlar gézden gecirilerek projenin bu alanlarinda
iyilestirme veya yenileme calismalari uygulanabilir bir 6zellik tasimaktadir. Kritik faaliyetlerin bagl
oldugu oncdil faaliyetlerin, siireleri veya kaynaklarinda da proje slirecinde iyilestirmeler uygulanabilir.
is gliciiniin projeye uygun secilmesi, bir baska kritik olan projenin sonlandiriimasi faaliyetinin de
iyilestirilmesine olanak saglamaktadir. Ayrica projenin sonlandirilmasi faaliyetinin kaynagi durumunda
bulunan yonetici ekip, proje boyunca birden fazla faaliyette kaynak olarak kullaniimaktadir. Yonetici
ekibin kaynak olarak kullanildigi faaliyetlere, faaliyetin amaci ve yapisina uygun isletme ici baska bir
kaynak atanarak ilgili faaliyetin kritiklik durumunun da ortadan kalkmasina imkan taninabilmektedir.
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Abstract

Transportation; Has made an important contribution to the development of society throughout history and
has been the driving force of technological developments. In parallel with the increase of transportation
possibilities, the communication and interactions of the societies with each other have been strengthened,
which has made important contributions to the common civilization of mankind. Transportation; Is one of
the leading service sectors today and has an influenced and influential relationship with social, technical,
economic, cultural and political parameters. Technological developments in the 20th century reveal a wide
range of needs and uses for each of the different transport modes. In the process we are in the 21st century; It
is necessary to maximize the integration of these modes with each other through the effective and efficient use
of each of the different transportation modes. Our country, which is in the process of economic development,
shows planned growth targets in this frame. Economic growth; It is a process that can be passed on with a
transportation system that has solved its problems and works. The most important point on problem-free
and efficient transportation system; balanced distribution of modes and integration between modes. In our
country, in modal distribution, the share of highways has a percentage over 90% on both the passenger and
the freight. The geometric standards of the roads are below the highway standards and this case causes serious
problems in road traffic safety.

Keywords: Transportation systems, high-speed railways, traffic safety, sustainability, intelligent transport
systems
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YUKSEK HIZLI DEMIRYOLLARI VE SURDURULEBILIRLIK BAGLAMINDA YENILIKCi
UYGULAMALAR

Ozet

Ulastirma tarih boyunca toplumun gelisimine éneml katki sunmustur ve teknolojik gelismelerin itici glictdir.
ULastirma imkanlarinin artmasina paralel olarak ise toplumun birbiri ile etkilesimi ve iletisimi gliclemis olup
insanligin ortak uygarhigina énemli katki vermistir. Ulastirma glinimizdeki 6ncl hizmet sektorlerinden bir
tanesi olup sosyal, teknik, ekonomik, kiiltlirel ve politi unsurlar ile etkileyen ve etkilenen bir iliskiye sahip
olmaktadir. 20.ytzyildaki teknolojik gelismeler genis bir ihtiyaclar dizisi ortaya ¢ikarmistir ve her bir ulastirma
tard icin farkh kullanim s6z konusu olmustur. Bu yiizyilda siireg icerisinde bu ulastirma tirlerinin etkin ve verimli
kullanimi vasitasi ile tlrler arasi entegrasyonun maksimize edilmsi bir gereklilik olmustur. Ekonomik gelisim
strecindeki Turkiye belli bir kurgu dahilinde planh gelisim hedeflerine sahiptir. Ekonomik gelisim problemlerini
ve islerini ¢c6zlimlemis bir ulasim sistemi ahilinde yuritilebilecek bir siireci ifade etmektedir. Problemsiz ve
verimlbir ulastirma sistemi icin en dnemli nokta ise dengeli tiirel dagilim ve turler arasi entegrasyon olmaktadir.
Ulkemizde tiirel dagiimda karayolu payr hm yolcu ve hem de yiik tasimaciiginda %90'n (izerindedir.
Karayollarinin standartlari otoyol standardinin altinda olup bu da ciddi poblemlere neden olmaktadir.

Anahtar Kelimeler: Ulastirma sistemleri, yliksek hizli demiryollar, trafik guvenligi, strdrilebilirlik, akilh
ulastirma sistemleri

1.INTRODUCTION

Sustainability; ‘Providing today’s needs by considering the needs of future generations. In this
context, Sustainability, a process, also expresses its continuity. From here we will look at ‘Sustainable
Development; in short, we must make a turn to modern history in the West. West;'Steamy’ initiated with
the invention of ‘Unlimited and standard production, unlimited consumption, bringing resources in an
unscheduled way and challenging the boundaries’ experiences.

In 1987, the United Nations’ Commission on Environment and Development introduced ‘Sustainability
Concept’ broadly and various important decisions were taken in this context. For; Sources in our world
were not limitless, unrestricted consumption approaches led to the essence of nature, to the presence
of mankind and to the abolishment of economic sharing. All these facts revealed that ‘Life in the World’
will eventually become unsustainable for everyone as ‘environmental, economic and social. Moving
from this, the circles that have begun to perceive the situation have been involved in a concept of
‘sustainable’ life within the political decisions, social measures and technical possibilities both locally,
regionally and globally (Altan and Kiziltag, 2019).

The main European Union policies on transport, identified as one of the three main issues to be jointly
established with the Rome Treaty of 1957, are the integration of transport markets and the abolition
of monopolies, the avoidance of unfair practices; Increasing the efficiency of transport across Europe,
contributing to the transportation of persons, goods, operators and customers, thereby contributing to
economic and social refinement, by creating effective logistics and employment opportunities that will
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facilitate border crossings; The use of all transportation systems in integration, railway, inland waterway,
short sea carriage and combined carriage in cargo transportation, and public transport in passenger
transportation; Ensuring an acceptable, safe transport environment for users, employees and the whole
community, from a social and environmental point of view, improving transport safety and setting
targets for this purpose; Can be summarized as reducing the differences in existing legal regulations in
Europe and improving the construction and operation of the transport system (infrastructure, vehicles
and equipment, services and processes). The issues that need to be taken into consideration for these
basic policies to be taken into consideration are the harmonization of legislation, liberalization, the
development of multimodal transport, the development of infrastructure, the expansion of public
transport in passenger transport, the development of intelligent transport systems, cooperation in
research and development, internalization of external costs, Facilitation of transit and reduction of
crime and fraud in international carriage (Kiziltas and Altan, 2017).

1.1 European Union Transportation Policies and Turkey

The White Paper entitled “European Transport Policy for Decision Making, Decision Making Time”
published by the European Commission for the formulation of a transport policy that can address the
problems and needs related to transportation services is the White Paper on the Strategy for a Future for
the Sustainable Transport, Is the first stage. In the White Paper, an approach has been identified within
the framework of regulation of growth in the transport sector and overall economic growth in order
to reduce problems such as road and environmental pollution, traffic intensity, and the protection of
competition power in the economy.

The basic principles of this study, which determines the framework of the European Union’s transport
policies in the future, are divided into four main themes: balanced distribution among transportation
modes, elimination of bottlenecks in transportation, centralization of transport policies of users and
global transportation management.

The republic of Turkey It is expected that the Ministry of Development will reach a rate of up to 80% of
the share of the Transport Sector by 2023 in 2013 targets and 2023 projections, which are set forth in
the framework of the 10. High-speed railway investments, investments in the agenda, 3.Képr(, 3.Hava,
Kanalistanbul, Gebze-izmir Highway, Marmaray, Metro Lines, Igdir-Sirnak-Hakkari-Kastamonu- (Ordu-
Giresun) Airport, Zafer (Afyon Kiitahya Usak) And the targets (completion of the 2023’te 11,000 km high-
speed railway line, etc.) are the transportation sector investments. Therefore, Turkey, which has to grow
economically and continues its regular economic development within the scope of its growth targets,
has to make the transportation system work and be productive (Kiziltas and Altan, 2017).

Intelligent Transportation Systems (ITS) Development Process

Intelligent transportation systems have begun to be used in developed countries in traffic safety, one
of the most important problems in transportation. Today, there are significant developments in Brazil,
China, Thailand and Taiwan as well as the pioneering of intelligent transport systems in the United States
(USA), Germany, Britain, Australia, France, South Korea, Sweden, Japan, It is observed that the spread has
beenrecorded.nthe United States, these applications started with the idea of providing road and vehicle
communication between 1960 and 1970, and from the middle of the 1980s, Mobility 2000 studies were
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initiated by public-private-sector academy cooperation. In 1994, the ‘Intelligent Transportation Society
of America’ was established by the Ministry of Transport. With the adoption of the safe, accountable,
flexible, efficient transport justice law by the Congressin 2005, a $ 110 million annual budget for research
activities in this area was provided annually until 2009, following the US Department of Transport’s
federal budgetand $ 500 million at the national level, And $ 1 billion in investment. Intelligent transport
systems under the coordination of the Ministry of Transport focus on intelligent vehicles, intelligent
infrastructure and intelligent transportation in coordination of the two. Intelligent transport systems
in the United States show regional disparities and yet no national integration is mentioned (Bureau
of the Census, 2011). Canada has an innovative character in intelligent transport systems and the first
computer-controlled traffic signaling system in the world was implemented in Toronto in 1959. The ‘full
electronic toll system’which was introduced in 1999 is the first application in the world. This is due to the
fact that different applications and integration deficiencies arise in these areas, such as in the US, as the
territories of transport infrastructure investments and installation in Canada are responsible.

Japan, a developed country with its own characteristics due to its demographic structure, population,
population distribution and topography, faced earlier problems with traffic problems, and the first
activities that would later become the infrastructure of intelligent transport systems started in the 1960s.
Between 1973 and 1979, a comprehensive vehicle traffic control system was established to provide
road-to-vehicle communication, followed by a road vehicle communication system in 1984 in parallel
with research activities. In Japan, rapid progress has been made at the national level on intelligent
transport systems, as opposed to the United States, in the context of public, private sector, academia
and, if necessary, integrating them together. In Australia, the first intelligent transportation systems
have been in use since the 1970s, and it has become imperative that intelligent transportation systems
be applied in order to effectively use the network, which has a geographically-based transportation
network. Developed in 1992 following the establishment of the non-profit ITS Australia (intelligent
transport systems of Australia), the national report was designed to provide Australia with an economic
benefit of $ 14.5 billion (US $ 14.4 billion) by 2012 for all of these studies. Within the 2012-2015 national
intelligent transportation systems strategy, safety, mobility and environment have been identified
as three fundamental axes (Bureau of Transportation Statistics Research and Innovative Technology
Administration, 2011).

1.2 Innovative Practices and the White Book

Sustainable development; Is a development model that does not compromise the right of future
generations to meet their own needs while meeting today’s needs. In this context, the transportation
sector, often described as the heartbeat of the economy, constitutes one of the most important building
blocks of the sustainable development of a country or region. This emphasizes the necessity of balancing
the environmental, economic and social impacts of transport by creating sustainable transport policies
(Burnett, 2009).

According to a survey conducted by the World Resources Institute (WRI) in 2005, 24.1% of CO2 emissions
worldwide are due to the transportation sector. Therefore, many cities in the world are developing
various policies to increase the use and dissemination of public transport systems in order to reduce
the negative effects of transportation on the environment. Under these circumstances, it is clear that
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the goal of creating a resource-efficient economy is a very challenging target for the transport sector,
which is based on petroleum, the main cause of the noisy and regional air pollution, which is 34% more
greenhouse gases in 2008 than in 1990. In this context, the European Union will continue to work on the
roadmap to a Single European Transport Area, which is a road map with 40 concrete priorities in order
to establish a competitive transport system, which will increase mobility, reduce fuel consumption and
employment, Towards a“competitive and resource efficient transport system” (Kiziltas, 2018). The current
White Paper is pursuing a major transformation in the transportation system, multimodal, mobility-
oriented, which reduces dependency on petroleum, creates modern infrastructures and is backed by
intelligent information and management systems. At the same time, it is planned that this White Paper
will reduce Europe’s dependence on exported oil by 60% by 2050 (Kiziltas, 2018).

Some of the 2050 objectives of the White Paper are:
- In cities, the absence of traditional fuel-powered cars,
- Aviation uses 40% of sustainable low carbon fuel; At least a reduction of 40% in emissions from
transport,
- Moving mid-way passengers and cargoes from the highway to rail and sea routes,
- All modes of transport contribute to a 60% reduction in emissions from transport.

Among the main principles mentioned in the White Paper are:

-While the dependence of the transportation system on petroleum is broken, the efficiency and
freedom of circulation are not compromised,

- The emergence of new modes of transport for which larger volumes and more passengers can
be transported together with the most efficient modes of transport (combination)

- Individual transportation, preferably at the last leg of the trip and with environmentally
friendly vehicles,

- In other words; Concentration of road haulage to shorter distances (more than 300 km
of long-haul multimodal transport is made economically attractive for goods shippers), while
freight and passenger transport in the EU is more often done by rail and maritime transport,

- Establishment of special cargo corridors to optimize energy use,

- Removal of obstacles in transportation,

- Finding new financing methods for transport infrastructure

- Ensure that the pollutant gland is applied on a wider scale.

In this context, it is envisaged that the EU will reach a modal distribution share of up to 50% of the
railway in its 30-year target. When we look at the context of economic sustainability, the fact that the
EU is dependent on an energy-poor geography is totally dependent on oil and natural gas, it is very
unpredictable that the current policy can be met in long run to meet its energy demand, and besides,
Railroads are a mode of transport that can be operated with alternative fuel types (Altan and Kiziltas,
2018).

1.3 High Speed Railway Policies

In this context, railway investments; Both road traffic safety and sustainability approaches, as well as




MEHMET FATIH ALTAN, M. CAGRI KIZILTAS, YUNUS EMRE AYOZEN

improvements in service parameters. Railway transportation type; Environment friendly, space-saving,
high-capacity and safe transportation. When examining the historical development of railways; It seems
that the railways that entered the breakthrough period with the republic were deprived of the necessary
support to provide the expected service within the transportation system with another expression,
which was neglected from the 1950s until the daytime, that is, more than 50 years ago. Between 1950
and 2002, roadway length increased by 80%, while railway length increased by only 11%. Passenger
and freight transport shares in the year 1950 decreased by 1.6% and 4.5%, respectively, from 42% and
68%, respectively, due to the fact that existing infrastructure and operating conditions could not be
improved, and new corridors could not be opened (Van Oort and McCann, 2009). The TINA Report
of the EU in 2007 aims to develop the expanding union of transport networks in a highly integrated
and integrated way and to ensure sustainable mobilization. It therefore constitutes an initial work for
the free movement of goods, services and people. Another special purpose of the TINA Report is the
unification of the transport systems and networks of Turkey in the process of integration with the EU
and the presentation of a projection in this frame. The EU produces many alternative solutions such as
TRACECA in transport. Within the scope of this project, the transport networks of a wide geographical
area from Central Asia to Europe are being renovated and improved. Black Sea and Caspian Sea-
oriented progeny, Eastern European countries integration into the Mediterranean. High-speed railway
investments in Turkey, which is geographically active in TRACECA, are not considered independently
from this project (Litman, 2013).

Turkey as well as for other transport types, as well as for the railway type 2023 and 2035 targets and a
significant portion of the investment projections are high-speed railway lines. Therefore, a significant
part of these improvements will be railway security in our transportation system, which generally
needs improvements in traffic safety. The provision of security in the railways that will have a significant
share of freight and passenger transport in the ongoing and ongoing investments will take an even
heavier place on Turkey’s agenda in the coming years. The first step in the development of high-speed
railways; is to define the activities of the HSR Systems of the future and the sectoral possibilities to
serve them. It; It means developing a deeper understanding of user needs, which must be started by
identifying the main processes affecting transportation. These; Globalization, demographic change,
information technology revolution and urbanization. These four trends are; Regions, such as urban
clusters, economic development centers. These regions are; They are in violent competition in the
name of economic development and development. The two key transport issues that impact regional
competition are: Must have high-quality international connections (international airports and high-
speed rail lines). Regions; to support a combination of intelligent modes of transport in order to increase
livability (McArthur, 2010).

2. CONCLUSIONS

High Speed Railways is a technical innovation; has been unveiled with many developments integrated
on ‘traditional railroads’ in order to create a faster and more efficient modes of transport (Nijkamp,
2008). Along with that; A reality in the world HSR is often operated on the same logic as traditional
railroads, in other words, old-fashioned services are functionalized by wearing a new, faster look. This
booster approach has been successful in many sectors. But; an innovative search for the Socio-Technical
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System’s social wing can reveal the development of more attractive and efficient services to daytime
transport demands with integrated HSR networks (Kiziltas and Tekin, 2017). An interesting trend in
regional competition for economic development from the perspective of the High-Speed Railway
Organizations is; Speed railways instead of flights for short and medium distances (Wang, 2016). In
summary; The high-speed rail plays an increasing role in the redefinition of the regional driving force
and the new driving force of economic development. High Speed Railway planners; It is necessary to
show how the HSR system will improve development and improve the quality of regional life (Sak et
al, 2014). It; The attraction of tightly integrated local transport systems with high-speed railways and
the development of land use documents that maximize the value of high-speed rail investments. It
is not only lean technical development but focuses on the removal of traditional barriers in the name
of achieving the goals set forth at the same time. It is not possible to equip the entire market with
HSR services. Therefore; Investments should be implemented according to detailed strategic plans.
Railway companies think more strategically. For example; ‘It does not just go faster, it's all how much
speed is being made within the cost of investment and operation, as measured by how much the user is
demanding in the context of competition with cars and airplanes (Langford et al, 2013).

Turkey; It fills in for a complete natural junction qualification in terms of its geographical location.
Until recently, this is expressed as a‘bridge’ in political culture (Dill and Rose, 2012). The social-political
conceptualization of these qualifications is a separate and important issue, and it is certain that the
geography of Turkey, which is a natural density and flow route, has a good management and direction
of the supply-demand balance, redesign as a gathering- It requires a transportation engineering
(Latorre et al, 2012). Turkey; Has a position in the center of the cultural geography of the world and is
an important component of the Mediterranean Basin and many human basins at the same time. Our
geography; The Caucasus, the Balkans, the Middle East, North Africa and Central Asia. The last political
language to express this is; ‘Being the largest economy of large human geography next to a border
from Germany to Moscow, to Beijing, to New Delhi’ Even in this central location; We are reminded of the
concepts of‘'economy-politics-social culture’alone. All these main concepts are related to‘transportation
management and urbanization’ (Theure et al, 2012).
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Abstract

Computer system frameworks are more modern, similar to vehicles, taking into account that they have PC
sensors and are committed to a piece of the vehicle’s activity. There is a framework that is cooperative to
guarantee an answer that may redesign the security in rush hour gridlock. Correspondences in vehicles are a
crisis of the IT innovation that incorporates the vehicle to vehicle, vehicle to framework, vehicle to person on
foot correspondence, and the vehicle to everything. Regularly, these vehicles’ clients have a hefty dependence
on the seat straps and airbags to defend them from any dangers during a mishap. They are like a security
net that would defend the gymnastic performers in a bazaar show. The advanced methodology goes past the

security nets methodologically, and we ought to battle that the vehicular correspondence networks are not
there yet. On the off chance that they are probably going to be available, no trial capacity ought to be finished.
There is a conviction of conceivable value of the savvy vehicle coordination that could be higher. The exhibition
gauge might be secure further assessment. The innovative work and mechanical consolidation of vehicular
correspondence advancements will guarantee a coordinated car innovation. The mix of vehicles’ data benefits,

their security, and their financial presentation will add to a wise metropolitan transportation structure.

Keywords: Computer system, vehicles, IT innovation, security

YOL GUVENLIGi UYGULAMALARI iCiN ARAC iLETiSiMi
Ozet

Bilgisayar sistemleri, bilgisayar sensorlerine sahip olduklar ve arabanin calismasinin bir parcasina adanmis
olduklar dustinlildiigiinde, arabalar gibi daha karmasiktir. Trafikte glivenligi artirabilecek bir ¢6ziim vaat etmek
icin isbirlikci bir sistem var. Araglardaki iletisim, aragtan araca, aragtan altyapiya, aractan yaya iletisimine ve
aractan her seye dahil olan BT teknolojisinin acil durumudur. Tipik olarak, bu arabalarin kullanicilari, bir kaza
sirasinda herhangi bir tehlikeden korunmak icin emniyet kemerlerine ve hava yastiklarina biiytk gliven duyarlar.
Bir sirk gosterisinde akrobatlari koruyacak bir giivenlik agina benziyorlar. Modern yaklasim, metodolojik olarak
glivenlik aglarinin 6tesine geciyor ve arac iletisim aglarinin heniiz orada olmadigini iddia etmeliyiz. Mevcut
olmalarimuhtemel ise, deney yetenegi yapilmamalidir. Akilli ara¢ koordinasyonunun daha ytiksek olabilecegine
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dair bir inang var. Performans tahmini, daha fazla inceleme icin glivenli olabilir. Arag iletisim teknolojilerinin
arastirilmasi ve gelistirilmesi ve endstriyel olarak dahil edilmesi, entegre bir otomotiv teknolojisi saglayacaktir.
Araclarin bilgi hizmetlerinin entegrasyonu, glivenlikleri ve ekonomik performanslari, akilli bir kentsel ulasim
cercevesine katkida bulunacaktir.

Anahtar Kelimeler: Bilgisayar sistemi, araclar, BT yeniligi, glivenlik

1.INTRODUCTION

Vehicles are the most confounded processing frameworks. They have different registering and
detecting contraptions installed that are intended to be important for the vehicle’s personalization.
A few frameworks work together productively in guaranteeing there is an answer that may improve
traffic wellbeing (Dominguez et al., 2020). Vehicular correspondence is a feature of insightful vehicle
frameworks that may utilize remote correspondence innovation to guarantee the scattering of data
between the vehicles and the street units. These are frameworks that permit the vehicles to move
frameworks and offer data cooperatively to accommodate workers’ security and solace (Martinez-Diaz
et al.,, 2019).

The Vehicular correspondence organization (VANETs) has been a beneficiary of wide acknowledgment
because of the numerous application in transportation that spotlights on travelers’ security, engaged
and the financial requests of the public authority, private association, and citizenship (Elagin et al.,
2019). VANETs joins remote correspondence and detecting innovations into the vehicles that could be
extraordinary in guaranteeing effective figuring and detecting stages. For these frameworks to turn out
to be genuine, vehicular correspondence could productively trade security information among vehicles.
Consequently, we center around the plan and the correspondence and the systems administration
approaches for vehicular security and correspondence (Basir et al., 2019). The examination guarantees
a show of the diverse center classes of use and the sorts of administrations they need from a current
organization.

Vehicular correspondence is essential for the loT mechanical development that is comprehensive of the
vehicle to vehicle (V2V), vehicle to foundation (V2I), and vehicle to passerby (V2P) correspondence. As
of late, the entire vehicle to everything (V2X) incorporated every one of the specificities as referenced
before of correspondence that joined vehicles. For example, correspondence is displayed in Figure 1.
Further contentions on the VANETSs are given in the various subheadings.

V2V correspondence implies that the correspondence exists between street vehicles and rejects the
focal control (Obaidat et al., 2020). Vehicles are beneficiaries of the alert messages that may get through
the V2V correspondence shipped off the side of the road unit on the off chance that they neglect to get
the alert message with a comparative occasion ID from the side of the road unit. Encased data in the
notice messages that incorporate occasion IDs, mishap vehicles ID, transmitter ID, and the area of data
of the transmitters (regularly through GPS), beneficiaries may typify vital admonition guidance that may
avoid impact the encases area data of the transmitter could be used in the beneficiary vehicle in the
location of the chance of the message from the vehicle being at the front or at the back (Limbasiya and
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Das, 2019). The vehicles in the V2V correspondence mode will be particular in the notice messages that
encompass the vehicles.

VIV: Viehicle-to-Vehide communication mode

V2I: Vehicke-to-Infrastructure communication mode
VIP: Vehicle-to-Pedestrian communication mode
ViX: Vehicle-to-Everything communication mode

Figure 1. The communication in vehicular Adhoc networks

V2l correspondence implies that the correspondence between the side of the road clients and the side
of the road correspondence depends on the present moment and the medium-range innovation (Al-
Turjman and Lemayian, 2020). The V2| correspondence is a trade of the remote information between the
street system and the vehicles. The framework is empowered by the product, equipment, and firmware;
V2l correspondence is remote and bi-directional (Kornaros et al., 2020). The framework’s fundamentals
incorporate path stamping, street signs, and traffic signals that can give data remotely to the vehicle
and the other way around. V2I correspondence can expand the adaptability of the vehicular systems
administration conventions and may diminish the coordination between vehicles by sending an
impressively clear and less thick foundation (Putnam et al.,, 2019).

The V2V approach epitomizes walkers’ exhaustive set, including incapacitated, individuals strolling or
portability gadgets, travelers boarding or landing a transport or train, and individuals riding bicycles.
V2P is done to the person on foot of an impending vehicle, and admonitions to the vehicle of the
susceptive street client (Duggal et al., 2019).

V2X is an innovation that permits the vehicle to speak with each other with the people on foot and the
framework as an upgrade of street wellbeing and portability (Arena and Pau, 2019). The innovation uses
a remote sign that conveys the framework'’s similarity, empowering the improvement of the situational
consciousness of the items and the occasions in the climate. As a full acknowledgment of the benefits
of V2X, extensive entrance is required (Arena and Pau, 2019). Vehicles ought to have the V2X frameworks
installed which convey in comparable vernacular since no interoperability will prohibit the chance of
conversing with each other and consequently bargain the worth of network (Arif et al.,, 2020).
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The exploration is isolated into seven segments. The accompanying area presents an outline of the
vehicular correspondence network for street security application. The part is an overview of the
craftsmanship approach framework, and the answer for the wide scope of the task is for vehicle
correspondence frameworks. Section 4 relates the work inside the fields. Section 5 returns to the current
techniques that identify with the work on vehicle correspondence. At last, the exploration makes ends
in segment 6 through the idea of future examination bearings.

2.VEHICULAR COMMUNICATION APPLICATIONS

The fundamental expectation of the security application is to dodge and diminish the recurrence of
street bloodlettings. The most instrumental motivation behind the security related applications in the
vehicular organizations is to guarantee there is effectiveness in travelers and walkers’ wellbeing and
the total security of transport framework (Sujon and Dai, 2021). Exploration has demonstrated that the
more critical level of street bloodlettings that happen wherever all around the world are identified with
the crossing point, head, backside, and the parallel of the crash of vehicles (Yahaya et al., 2020).

Met crash is not the same as the horizontal impact that happens a solitary way of the traffic stream
(Wang and Chan, 2017). They fuse vehicles crossing diverse way. To sidestep this, preventative messages
are dispersed to the vehicles that reappear the crossing point out and about by different vehicles and
RSUs that contain data to chop down or dispose of the danger of horizontal impacts (Kusmanoff et
al., 2020). Convergences are the most risky pieces of the streets. Thus, the devaluation of the quantity
of bloodlettings at the convergence is the center motivation behind the following sign infringement
cautioning application. The path changing application’s job is to help the drivers in switching to another
lane where the transmission is being gotten via vehicles close by (Lord et al., 2020). The application
can be executed properly if the vehicles keep a table that stores data about the adjoining data, like the
areas (Dutta et al., 2020). Perilous spot warning is a worry with the age of data on the driving state of
a particular area (Casadei et al., 2019). The dispersed security message is gotten by different vehicles
in either signal manners that will permit the driver to avoid a mishap or o sue straightforwardly the
vehicles to streamline their wellbeing frameworks. The control misfortune cautioning application is
set off when the driver misfortunes control of their vehicle (Dasanayaka et al., 2020). A transmission
message to the adjoining vehicles cautions them about the control misfortune occurrence when the
getting vehicles survey the importance of the data got and alert different drivers if need be (Wang et
al., 2017). The pre money detecting framework is what upgrades drivers when the effect s unavoidable.
The vehicles’ applications be occasionally imparting pertinent data to the adjoining vehicles that
would confront a potential impact predictable (Lemann, 2019). When there is an event of an accident,
the vehicles included can connect quicker and dependably in correspondence to trade the data that
incorporates the position information (Arif et al., 2019). Vehicle size though the pre-cash development
is being scattered. All things considered, the case and the RSU enact the vehicle defensive devices that
incorporate airbags, mechanized safety belts pre-tensioners and extendable bumblers to decrease the
degree of harm.The application sends an admonition to drivers when they are in the high commonness
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of slamming. The Cooperative Forward Collision Parking is a framework that expects to caution drivers
if a crash with a vehicle is feasible to happen (Jang et al., 2020).

Periodically the driver’s reaction to the crisis ahead is regularly slacking, that the underlying mishap
between the two cases will prompt a chain of impacting vehicles (Leiman, 2020). Through the insightful
vehicle framework, application crisis data is communicated quicker than in the customary chain of
drivers who respond to a vehicle’s brake lights ahead (Lee and Atkison, 2020). Inevitable backside
crashes are sidestepped by a forecast of the vehicle observing arrangement of the driver’s activity. The
vehicle alarms its driver when there is jeopardizing closeness that is distinguished (Jeon and Rajamani,
2017). Thus, it furnishes the driver with adequate opportunity to mediate and deflect the cargage. The
instrument dodges a chain of crash in the vehicle platooning or the helpful versatile journey (Sun et al.,
2017). The crisis electronic brake lights is a framework that guarantees that a vehicle broadcast a self-
create crisis brake even to the vehicles behind when the vehicle is in a crisis. The host vehicles will get the
data to fittingly think about the data’s importance and give an admonition to the drivers. The back brake
lights are consistently not a do the trick in following vehicles’ alarming in vehicles’ deceleration ahead,
particularly in low perceivability environmental factors. The crisis electronic prepare light application is
applied to the next vehicles'transmission data in the reach. This data comprehensive of the deceleration
rate and the area of the vehicle applying the brake.

2.1 Characteristics of Vehicular Communication

Vehicular correspondence is viewed as the future instrumental innovation in the shrewd vehicle
framework vehicle organizations (Zaheer et al., 2019). It's anything but a test to the creating plans that
offer strength believability and brought down delay. There are the commonplace difficulties that are
identified with the vehicular organizations which are speaked in the subsections (Roopa et al., 2019).

Typifying high portability is the most instrumental test in the vehicular organization (Dabiri et al., 2020).
Vehicles would move at high velocity bringing about a quick change in the organization geography
and, hence, network apportioning. Vehicle specially appointed organizations work with no presence
of a focal aspect that will ordinate and deal with the common medium’s progress. This prompts the
absence of adequate admittance to the channel, and subsequently, a crash between the bundles is
inescapable. The transmission power must be figured out how to build the throughput. Hub thickness
is instrumental in controlling the transmission power. At the point when the thickness is low, the force
ought to be expanded so the messages can arrive at the objections (Alves et al., 2019). On the other hand,
the transmission power must be diminished in a high thickness encompassing to eliminate the effect of
obstruction and lower the channel clog. Inception of remote correspondence in a cruel encompassing
that incorporates vehicular encompassing is a difficult undertaking. Multipath proliferation because of
the actual impediments is the focal issue that prompts the corruption of the strength and the heartiness
of the got signal (Poursheikhali and Zamiri-Jafarian, 2021). In addition, fain could be capable because
of the portability of the encompassing items and the sender-beneficiary development themselves. An
expansion in the transmission force could aid the minimization of the effect of blurring (Ye et al., 2020).
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3.VEHICULAR NETWORK ARCHITECTURES

Numerous analysts contend that the VANETSs is the most grumbling design of the correspondence since
itis low in idleness is low expenses related with the organizations’ sending (Du et al., 2018; Braga et al.,
2018; Yigitler et al., 2020)

VANETs don’t depend on the foundation in supporting the correspondence between the vehicles, like
the V2V (Gao et al., 2020). Subsequently, they are effectively deployable. Through representation, the
vehicles trade different sorts of data like area and speed, and the nearby vehicle data is gathered to
accommodate more secure streets for the driver and the walkers. Radar sensors or lidar sensors can
spot hindrances around the vehicle and meddle with the run of the mill voyaging way. Standard radar
frameworks use the sensors that dispatch microwave radiates that are sufficiently thin to be reflected by
objects and are gotten back by the radar framework.

Anunadulterated V2V network standard organization can’t get the outside online assets that incorporate
the web (Mei et al., 2018). This guarantees the vehicle network that depends on foundation is alluring in
a couple of spots. They may give a solid broadband correspondence administration and admittance to
the online assets and the nearby administrations that incorporate traffic data, traveler data, etc.

Sending of the V2R network is utilized in the interconnection of vehicles to fix foundations that
incorporate the RSUs that are needed in certain spaces (Gao et al., 2020). The V2R network offers a solid
broadband assistance of correspondence and admittance to administrations on the web and the nearby
administrations that incorporate vacationer and traffic data. For example, radio correspondence is a
principle used to change information to different vehicles through the recieving wires (Qiao et al., 2019). A
correspondence radio engineering considers a heterogeneous correspondence encompassing. Diverse
remote systems administration innovations cooperate to give the best option for correspondence
based boundaries: QoS level, significance of data, secrecy, and security. There are two join sorts of
administrations that the RSUs can convey (Shladover et al., 2018; Zahid et al., 2018). The first is RSU that
si sent to share explicit errands, for example, harbor o incline meter regulator capacities and paring
installment gatherers, while different sorts that give network access through remote neighborhood
(WRAN) Access Points (APS) and remote immense region Network (WWAN) BSs. The proficient use of
the channel assets among the vehicles in the brought together correspondence framework is gotten
the job done by the productive medium access control (MAC) convention with flagging and organizer
by the RSU or BS (Wagas et al., 2019).

3.1 Vulnerabilities

A remote device empowered and ran a vogue form of the vehicular correspondence parts stackimagine
hazard—even the ownership of the data can quantify The effect of the contrasting sorts of assailants
(Internal and External reasonable and malevolent autonomous and conniving, Persistent and irregular)
can straightforwardly vary (Peng et al., 2020). The vehicle explicit data assortment from overhead
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vehicle correspondence will be productive through the arrangement of the vehicle organizations.
The surmisings on the drivers’ information could be made, consequently abusing the client security.
The states of activity, the limitations, and the clients’ prerequisites for the vehicle correspondence
framework make the security provocative issue, with the most instrumental difficulties that are novel to
the vehicular correspondence introduced in the subsection.

The hub availability can be enormously fleeting, a one-time issue. For example, two-vehicle hubs going
on a comparable thruway could keep a handset range, or in a couple of wires bounces, for the controlled
period. Vehicular organizations come up short on the relativity of extensive setting and the conceivable
individual contact of the gadget clients associated with an area of interest or the intermittent association
and online help across the web. In this way, a secret key based structure in the security of changes
and the continuous advancement of truth is one by the amplification of confided in colleagues or a
protected correspondence just with a couple of endpoints that are not reasonable in the security of
vehicular correspondence.

The jammer may produce a conscious impedance of transmission that would hinder the correspondence
inside the gathering range. As the organization inclusion region, for example, along a parkway, can be
suitably characterized prohibitively, sticking is low exertion abuse of chance. An assailant can relate
effectively, without trading off cryptographic component and with confined transmission power, the
vehicular organizationis apportioned. The effectiveness and the idealness of the application information
is a massive helplessness. For example, quicker defilement of gigantic segments of the vehicular
inclusion regions with distorted data where individual connected creates and scatters adulterated
threat signals, for example, ice arrangement on asphalts. Fashioning of messages, modification, and
replaying can likewise be used towards pantomime. The messages’ source could be recognized at each
layer of the stack that could be of optional importance. Regularly it's anything but the source however
the substance, for example, a peril cautioning and the body of the message like the area, importance,
and newness to the collector that matters the most. An impersonator can be a danger. For example, an
aggressor taking on the appearance of a crisis vehicle to deceive different vehicles to back off and give
up or a foe mimicking side of the road units parodying the administrations are wellbeing messages.

The multi-variety in the vehicle correspondence innovation and the application’s help is the extra test
considering the slow arrangement. The hubs could be outfitted with cell handsets, advanced sound and
worldwide situating framework (GPS), or Galileo recipients; unwavering quality n these outer foundations
couldn’t be the most vulnerable connections to getting security. For example, if the GPS flagging mock
the rightness, the hub would facilitate and a presumption one on the time exactness. Besides, with a
scope of uses with varying necessities, security arrangements need to hold their adaptabilities and stay
effective and interoperable. The versatility of the organization with roughly a billion vehicles universally
is a test. The blend with a huge number of specialists that administer the transportation framework
causes the plan to work with the arrangement of cryptographic test.
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4. RELATED WORKS

Associated Vehicle Technology (CVT) required remote information transmission between vehicles (V2V,
and the vehicle framework (V2I). Assessing the presentation of different organization options for V2V
and V2| correspondence guarantees there is an ideal utility of assets is an essential when planning
and creating hearty remote organizations for CVT applications (Chowdhury et al., 2018). In any case,
committed short-range correspondence (DSRC) has been viewed as an essential correspondence
alternative for CVT wellbeing applications, the utility of other remote advancements, for example, Wi-Fi,
LTE, and WiMAX that permit more broadened range interchanges throughput necessities that couldn’t
be moored by DSRC alone (Singh et al., 2019). Further, the utility of other remote innovation possibly
decreases the necessity for exorbitant DSRC framework (Gupta et al., 2020). The analysts analyzed Het-
Net’s exhibition comprising of Wi-Fi, DSRC, and LTE advancements for VV and V2l correspondences
in the examination thus (Abbas et al., 2020). An application layers handoff approach was created by
empowering Het-Net correspondence for two CVT applications: traffic information assortment and
forward crash notice (Chowdhury et al., 2018). The handoff system ensured there is an ideal utility
of the accessible correspondence choices, for example, the disposal of the need of utilizing various
correspondence options simultaneously and the relating backhaul correspondence foundation relying
upon the associated vehicle portion prerequisites. Field examines done in the examination depicted
that Het-Net's utility broadened the reach and V2V and V2| correspondences normal. A long handoff
was seen when the application changes from LTE to Wi-Fi. The deferral is because of the required
opportunity to enact the 802.1 connection and the time need for the vehicle to connect with the
RSU, for example, passages. Changing the application to execute a delicate handoff where another
organization is consistently associated prior to parting from the current organization can chop down
the interference network administration. Nonetheless, the Het-Net’s utility didn’t bargain with the traffic
information assortment application’s presentation since the application didn’t require a low dormancy
contrasted with the associated vehicle security applications. Field tests have shown that the handoff
between the organizations in Het-Net required a few seconds, for example, those that are higher hand
200ms required for safe applications. Accordingly, the Het-Net couldn’t have any significant bearing to
the security application port that needs correspondence inactivity lower than 200ms. Het-Net could
give the extra availability to the protected application to caution the vehicles to participate in exercises
that would assert them from risky areas. To approve and build up the discoveries from the field tests that
fused the predetermined number of associated vehicles, ns-3 recreation assessments with enormous
associated vehicles were finished fusing a DSRC and LTE Het-Net situation. The dormancy and the
bundle conveyance mistake would be gotten from the ns-3 reproduction that was equivalent to the
field assessment results (Chowdhury et al., 2018).

The exploration makes a suggestion that would diminish the danger of crashes in the cut-in
circumstance. It additionally improves the exhibition of the agreeable Adaptive Cruise Control (CACC)
as far as wellbeing. In the proposed control technique, the cut in the vehicle’s turning signal is used in
the virtual vehicle’s response that the cut in is dealt with productively and securely. The philosophy is
an addition to the CACC framework'’s wellbeing is cut in circumstances with the detachment of vehicles.
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The exploration makes a correlation on the three administered learning procedures that incorporate
the help vector machines, irregular woodlands, and the choice trees with the slope supports, which,
when applied to the issue of the location path, may change the moves of the distant vehicle utilizing
the vehicle to Vehicle (VSV) wellbeing messages that are on a premise on car guidelines. The element is
likewise used to prepare an induction of sent estimations that are smooth among the sliding window
and may fuse the differential estimations. The ordered preparing and the assessment across the
approval are done on a genuine vehicle informational collection that may contain 740 km of the drive
information caught at more than 1000 path change moves on the California Highways. The discovering
demonstrated that the directed learning strategy effectively made 98.4 percent of the far off vehicle
path changes with a mean identification season of 0.3 sec on straight streets and a 89.5 percent of
path changes with a mean discovery season of 0.62 sec on bended streets (Haselton et al., 2002). The
location calculation likewise demonstrated the solid against the bundle misfortune for a wide scope of
stuffed Error Rate (PER). The potential frameworks vehicle impromptu organizations that give security
and no wellbeing applications are so significant. The geography of VANETs in metropolitan and rural,
and rustic regions can show an all encompassing interconnected and altogether separated or meagerly
interconnected character. This relies upon the time or the remote correspondence contraptions’
market infiltration rate. In this examination, we investigate the thruway situations and the current
plans and execute the new dispersed vehicle multichip broadcast convention that could work in
each rush hour gridlock system that incorporates outrageous cases like thick and inadequate traffic
systems. DV-CAST is a disseminated communicated convention that is slanted on the neighborhood
geography data that handles the VANETs. It is depicted that the presentation of the proposed DV-
CAST convention dependent on dependability, adequacy, and versatility in the astounding devoted
short-range correspondence (DSRC) was proposed for protected, synergistic application (CSA) in-
vehicle interchanges. The examination proposed a two versatile blockage control plot for DSRC based
CSA. A cross-layer configuration approach was used with the clog identification at the MAC layer and
the application layer’s traffic light. The recreation result depicted the proposed rate control plan’s
proficiency that adjusts to the powerful traffic load. In VANET, the various restrictions that incorporate
high portability, high geography modifications, and the restricted transfer speed assume a critical part
in lessening the exhibition of VANET. The most instrumental boundaries in nature of administration are
clog control. The blockage control is used in ensuring that there is a protected and more dependable
correspondence design. Three kinds of techniques are accessible for blockage control and parcel span.
Heuristic procedures can be used to characterize heuristic standards and the finding practical to tackle
the issues in a sensible time better. According to the heuristic benefits, we are spurred to utilize the
approaches that produce adequate VANET. The work is purposed to update the control of blockage
with the heuristic philosophies that cut down the traffic correspondence channels. At the same time,
the dependable requirements of the application in VANETSs, the reenactment module results be shown
so that the metaheuristic procedures include the high level exhibition significantly as far as the bundle
misfortune delays and the ignition control calculations in the VANETs.

Uses of vehicle security on a premise of vehicle to vehicle correspondence communicates the wellbeing
based signals to all the close by course with high dependability and an exacting timetable. Because
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of the great vehicle versatility, dynamic organization geography, and a restricted vehicle asset, the
intermittent beaconing could cause clog in the correspondence organization. Therefore, the reference
point transmission system has a characterized challenge to utilize the restricted organization assets
to fulfill the necessary security applications. With the is inspiration, we propose another appropriation
that plans the plan alluded to as a setting mindfulness guide planning (CABS), which is based on spatial
setting data dynamic that si additionally booked utilizing TDMA transmission. The proposed signal
booked plan is inspected utilizing different traffic situations with reasonable channel models and IEEE
80.p PHY/MAC model in the reenactment. The reenactment showed that the CABS plan’s presentation
was superior to booking the perioding terms of parcel conveyance proportion and the channel delay.
The CABS also fulfilled the requirements of security applications.

4.1 Limitations

The underlying instances of the plausible use of GPRS onto the field of ITS show that there is some
impediment that incorporates the restricted data transmission of 4.5G frameworks that sway the
instantaneousness of the notice message administration, as do the postpones that are presented by
the fixed organization. The range on the 5G norms is more critical than the devotion to 4G promotion
4.5G frameworks. Consequently they give crisis cautioning administration through GPRS can be
outlined as a starting advance to a more unpredictable arrangement that the men of 4G organizations
could give. The GPRS network acquainted the postponements in part with depend on the restricted
data transmission of the GPRS framework, as displayed at first. Inside the unique circumstance, the 4G
framework’s unmistakable job will be to lay with the regard to GRS, which will be in a bigger transfer
speed that could affect the nature of the offered administrations.

The framework depended upon correspondence assumes a huge part in the specific circumstance.
Taking into account that they can defeat the huge restriction of self-sufficient frameworks, for example,
depending on the latent sensors, radars and camcorders dependent on the one-sided view of the
encompassing around the vehicle. Limitation of the framework must be reasonable for misusing the
led versatile correspondence to give modern ITS administrations. Different issues come from using the
sensor frameworks that respect the activity modes and the cutting edge innovation. For example, the
lidar sensors are less suitable because of the downpours and the snow sway on their usefulness. The
collection of residue could make them unusable.

The current sentinnovations for street traffic observation are influenced by absence of traffic boundaries
estimation exactness and the genuine me report of occasions on the streets, particularly in the non-
industrial countries. The arrangement of too progressed gear to ensure the exact assessment of traffic
streams and the ideal identification of crisis occasions couldn’t be the best arrangement because of the
restricted monetary assets that would uphold the thick organization and hardware upkeep.

To build the scope of correspondence, power control could be utilized, where there is a higher
transmission of the force marks held for crisis message dispersal. The crisis messages are scattered in
an ensured channel across and are driver that can be reached with an expanded transmission reach to
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acknowledge effective detached security. Because of the restricted transmission range, like the most
extreme transmission, the level is paperbound. It is expected that not the vehicles in the peril zone can
speedily educate regarding an impending mishap, representing a potential danger on a heap mishap.
To adequately communicate crisis messages to the vehicles in the peril zones, the vehicle area and the
vehicle portability must be considered.

Table 1. Limitations of Vehicular Communication Systems

References Limitation Application Name Technology Communi-
cation
Varga etal. | Systems based on communications Environment General Packet Ad hoc
2020 can outdo the major restrictions on Radio Service
the autonomous systems that include surrounding the
radars and massive sensors which are vehicle
majorly on the basis of perception and
vehicular surrounding
Varga et al. | The restricted bandwidth of the 4.5G A warning message | 2.5G and 3G Broadcast
2020 impacts the cautionary message of the | service network,
service prompt as they delay the systems V2i
introduction of the fixed network
Jones, 2013 | The consideration of the lidar sensors is | Slow Vehicle Adaptive cruise Ad hoc,
not as appropriate due to the rain and ) control systems Vav
the snow that influences their function- Warning
ality. Dust and mu accumulation may
make tem unusable
Djahel et al. | The existing deployed technologies for | Road traffic Communication, | Broadcast
2014 the road traffic surveillance are affected network,
by the traffic parameter measurements surveillance and d)‘/namic cellular,
and the real time analysis of the occur- adaptive V2i
rences of events technologies
Chengetal. | Asaresult of the limitations of the Emergency Internet backbone | Ad hoc,
2015 transmission range, the expectation messages V2V, V2I
is not on the cars in the danger zones
though they can be informed promptly
of an oncoming carnage that may pose
a possible hazards
Sichitiu and | The majority test beds are on the basis | Map Communication Broadcast
Kihl, 2008 of the IEEE 802.11b hardware on the technologies network,
setup limit that restricts the lower Download/Update cellular
layers of the network
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Uhlemann, | Wi-Fi system is only designed to Limited Access and | Communication Ad hoc,
2015 connect with ten users at a point. The technologies Vvay,

Detour Warning Broadcast

basis of the first time users to connect
manually s as to communicate the network
traffic condition there are opportunities
for delay in the notification ad network

failure.

The significant mishap of most testbeds is that they are on a premise of IEEE 802.b equipment, while
there is accommodation, the arrangement profoundly confines the control of the lower layer of the
systems administration stack. Besides, 802.11b utilizes the DSSS tweak. A testbed is on a premise of
remote bits that would meet chains in the MAC layer and not in the actual layer. We accept that the radio
programming would arrangement that assessed testbed stage to change the useful convention stock.

Uhlemann, (2015) proposed the novel vehicle to a vehicle correspondence framework for the crash
form that combines four special remote gadgets (GPS, Wi-Fi, Zigbee, and 3G) with a low force inserted
single Board Computer (CBS) as a method of expanding the handling the speed while supporting the
minimal expense. The impact aversion information handling is sharp of the preparing information for
vehicles on freeways, streets and passages, gridlock, and the indoor V2V correspondence, for example,
the necessary vehicle leaves. In Wi-F, areas of interest just speak with 10 clients at a go. In the Wi-Fi-based
framework, there is a constraint of time clients need to associate physically with the area of interest to
convey. There are odds of deferral in the notices and the breakdown of the organization in high rush
hour gridlock conditions.

5.THE EXISTING METHODS IN THE RELATED WORKS

Dey et al. (2016) proposed the application layer handoff strategy to redesign the traffic information
assortment and the forward crash notice by empowering heterogeneous organization correspondence.
The proposition execution was inspected utilizing remote devotion, committed short-range
interchanges, and long haul advancement innovations. It was displayed to expand the scope of
correspondence in V2V and V2I. The outcomes showed that because of an increment in the time
caused in the edge be handoff between the organizations, the technique couldn’t be utilized in the
application that required correspondence latencies lower than 200ms (Dey et al. 2016). Ko and Chang
(2018) proposed adjusting the cut-in security circumstance into the company under the helpful
versatile voyage control utilizing the blinker (CAC-CTS). Approval of the procedure was finished by the
specialists who contrasted the CACCTS and the agreeable versatile voyage control (CACC) technique.
CACC understood the longitudinal mechanization vehicular control. The set offers the boundaries that
may incorporate speed increase, position, speed, and different vehicles dependent on the DSRC/remote
access in the vehicular climate innovation. The results found have shown that the between vehicular
distance with the proposed procedure is 11.3m while the distance with the CCC s 1.834 is an addition
of crash. That shows that the CAC-CTS approach is a decrease of the impact hazards. Khalifa et al. (2020)
think about the learning strategies that anchor the vector machines, irregular first, and the choice trees
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that have an inclination help in the location of the paths changes through V2V security wrecks for more
than 1000 paths change moves in California. The assessment was a characterized execution in bended
and straight streets. They used the resultant information and made recommendations in the proficient
path changing recognition framework. The discovery path changes of each vehicle traveled the BSMs
with a discrete path change express that took three valuations: Lane-keeping (LK), Right Lane Changing
(RLC), and Left Lane Changing (LLC). BSMs, permit the vehicle to spread the current position’s data,
including the GPS provinces, speed, and organizes. The scientists proposed the technique that would
update the characterization of the data’s presentation to identify the path changing moves through a
channel of the wet estimations and the accentuation of the neighborhood changes in vehicle positions.
Moreover, the proposition utilized the devoted characterization for straight and bended streets and
the approach’s utility that presented a postponement for every got message however overhauled the
arrangement exactness for the most part and in accuracy. These are features that permit the proposed
calculations to recognize 98% of path changes. Gupta et al. (2020) have researched the distinctive
hacking procedures that would undermine the unwavering quality of the information sources and
the introduced potential alleviation strategies. The exploration exemplifies the dangers found in the
low security that would incorporate data fraud promotion corporate surveillance. The exploration
additionally proposed a novel system that would update the security of individual information. DV-CAST
application is of two methodologies that mean the organization availability and see the transmission
concealment procedure to decrease the transmission overhead if there is a thick organization (Tonguz
etal. 2010). Simultaneously, there is a store-convey and the forward approach in a meager organization.
The organization thickness level depends on the size of the one-bounce adjoining list. The convention
overrides the past conventions as they lessen the transmission tempest and adjusts to the steering
component that arrangements with the organization detachment block.

In VANETS, the circumstance of the traffic regularly changes between the option scanty and thick
conditions. It prompts the dynamism, unusualness, and profoundly portable vehicles, and corruption of
utilization execution. The wellbeing application has been impacted by channel blockage undertakings,
especially in thick rush hour gridlock circumstance where there were different vehicles hubs broadcast
security messages to different vehicles. To address the channel clog issues, distinctive blockage control
schematics have been proposed (Zhang et al. 2009; Lee and Jung, 2010). Such plans, the different
techniques have been received with the purpose of recognition and control of blockage. Various
difficulties have imagined the advancement of an ideal blockage control plot because of the dynamism
and the as often as possible changed geographies, and a high portability hub (Stankovic et al. 2003). A
media access control (MAC) layer obstructing system in the clog control is used in the prompt and forceful
control of the signal message transmission to moderate the blockage. Qureshi et al. (2018) present a
devoted short-range correspondence (DSRC) clog control philosophy. The MAC impeding technique
gives a high information move rate when the inertness is limited through the remote channel. Zang et
al. (2007) have made recommendations for clog control for vehicular security applications (CC-VSA). In
the schematic, he tows substantial blockage control approaches were presented by controlling the MAC
transmission lines. The arrangement had two kinds of blockage discovery techniques: the estimations
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and the occasion drive identification. Wellbeing application control clog when a device distinguishes
the security messages created freely or got from different gadgets and dispatched blockage control.
The plan starts clog control through the Media Access Control (MAC) line control after the blockage
discovery. After identifying the security messages, the undertaking utilizes the beast power that
liberates for each MAC transmission line, aside from the conditions of the wellbeing messages line.
Unit target Tabu Search (UOTabu) was proposed by Taherkhani and Pierre (2015) for VANETs. The
arrangement was embraced to gauge the technique that would control the correspondence channel
blockage by figuring the channel utility and the transmission range—the rate thusly will in general limit
the postpone work. The procedure was utilized in the Tabu Lis as a momentary memory for the Tabu
inquiry calculation. The pursuit was a uni-target conspire that would think about the deferral of a goal
work. The specialists made examinations of the plans with the CSMA/CA, UOTabu, and DFPAV plans.
After an examination, the UOTab diminishes the deferral and the bundle misfortune and additions
the throughput. This plan experiences computational intricacies through the Tabu inquiry calculation.
Setting Awareness Beck Scheduling (CABS) was picked as a system of articulating the blockage issue in
VANETSs (Taherkhani and Pierre, 2016). The plan was embraced as a remarkable contributing strategy for
the booked reference point message in regards to vehicle speed, position, and hub heading. The vehicle
hub has a time allotment in wording so the TDMA, similar to the transmission. The plan in the channel
access was deferred, and the parcel gathering rates were updated. The channel clog was tended to
through the tuning of the signal recurrence. The plan doesn'’t utilize any MAC layer interworking to
make acclimations to the time allotments for different information transmissions.

6. DISCUSSIONS AND CONCLUSION

Normally the vehicle clients slant on the safety belts and the airbags to defend them from risks during
a mishap, actually like wellbeing nets would shield a competitor’s fall in the carnival. The present
methodology goes ben the security net. Progressed jumper help framework (ADAS), s custom-made
to remarkable drivers’ circumstance. They help with staying away from mishaps. In the event that the
jumpers neglect to make any recommenced moves. ADAS is doing an amazing errand because of
the characteristics that make them wonderful copilot frameworks. They are not occupied, they don't
experience the ill effects of emotional episodes and don't burn-through liquor, and they don't get
exhausted.

Through lucidity, the vehicle to the vehicle correspondence framework s very convoluted. The expansive
subject is certain that the system of each center innovation and business empowering influences are
either set up today. They are standing out enough to be noticed as a hindrance to the execution si being
tended to and settled. From the public authority principles and commitments, the specialized capacities
are the feasible financial models, V2V correspondence is the back term skyline. In the event that there
are any statement s that could be mounted dependent on an absence of development, framework,
and monetary premise, they would be quickly dispatched given the history of embracing the security
related innovation in the American car market. From the ABS to the safety belt airbags, a once American
vehicle purchases public selection of the thought and the center bits of wellbeing advancements that
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si the best thing to have. There is an ordinary thought about the basic selection requirements that get
underestimated as vital subtleties. V2V correspondence will be pervasive in a couple of years with the
empowering framework and the innovation.

On the tendency of the philosophy, there must be lenient toward the vehicular correspondence
organization. Also, on the off chance that they are, there ought to be an analysis that might want to be
finished. A gauge that would profit the assessed regular traffic light frameworks’expense proportion was
40:1 (Mirchandani and Head, 2001). There is a conviction of the conceivable value of insightful vehicle
coordination that could be significantly higher. The gauge of the exhibition controls the prerequisites
further for examination.

The customary arrangement of remote framework in explicit areas of interest, for example, air terminals
and the structure isn’t appropriate for care conditions where the vehicles were dispersed broadly on
the streets. Also, the significant expenses of organizations of the remote foundation to moor vehicle
correspondence. Moreover, to the huge geological size of vehicle organizations, a few difficulties are
looked in sending V2R organization (Amadeo et al. 2016). In any case, from the business posting of view,
the utility other remote vehicular framework could follow the cell WLAN administrations’ means, where
they can be offered as an exceptional support of the endorsers for a particular expense. Then again, the
radar administrations, for example, traffic checking and the executives, would likewise be given by the
public authority.

The innovative work have a modern utilization of the vehicle correspondence advances that would
zero in on incorporating car and data innovation. The vehicles’ coordinated data administration, vehicle
wellbeing, and financial execution would partake in the clever metropolitan vehicle frameworks
improvement. VANET has a few difficulties: versatility, productive and solid data spread, and security,
to give some examples, that permitted the government organizations, vehicle corporates, and the
scholarly world to play out a demanding exploration action that expects to discover the answer for
the issues. Further exertion is expected to investigate the steady advances, widespread principles, and
insightful vehicle frameworks’ adaptability.
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Abstract

Photovoltaic (PV) cells energy production limitation leads to make its important to operate those panels in the
best operating conditions. In addition, sunlight is lower and cell temperature is higher, all of which are variables
that adversely affect power generation. The potential reduction of cell temperature by one of the alternative
thermal control techniques, phase change material (PCM) installation is discussed in this article. Three types of
PCM (RT15, RT35, and SP25E2) are used together in the proposed system to overcome wide temperature range,
in such method to reduce the PV panel temperature. The proposed scheme is simulated using MATLAB. Simu-
lation results shows that the effect of high temperature PCM is the overall effect. If the temperature is smaller
than the PCM melting point, the use of PCM is disadvantage. This disadvantage is that the temperature of the

panel increases more than the ambient temperature.
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GUNES PANELLERINiIN FOTOVOLTAIK PERFORMANSI UZERINDE FAZ DEGiSiM MALZEMESi
(PCM) ETKIiSi
Ozet

Fotovoltaik hiicrelerin enerji Gretiminin sinirli olmasi, bu cihazlarin en iyi calisma kosullarinda calistiriimasinin
onemli oldugunu gosterir. Ayrica, giines 1s1ginin daha diisiik olmasi ve hiicre sicakhiginin daha ylksek olmasi,
bunlarin tima gug Gretimini olumsuz yonde etkileyen degiskenlerdir. Bu makalede, alternatif 1sil kontrol
tekniklerinden biri olan faz degisim malzemesi kurulumu ile hiicre sicakhiginin azaltilmasi tartisiimaktadir.
Fotovoltaik panel sicakligini distirmek icin bdyle bir ydntemde genis sicaklik araliginin tistesinden gelmek icin
dnerilen sistemde (ic tip faz degisim malzemesi (RT15, RT35 ve SP25E2) birlikte kullanilir. Onerilen sema MATLAB
kullanilarak simile edilmistir. Similasyon sonuglari, ylksek sicaklikli PCM'nin etkisinin genel etki oldugunu
gostermektedir. Sicaklik PCM erime sicakligindan daha diisiik oldugunda PCM'nin kullanilmasi bir dezavantaj
olusturur. Bu dezavantaj, panelin sicakhdinin ortam sicakligindan daha fazla artmasidir.

Anahtar Kelimeler: Giines 15191, Hiicre sicakhgi, Faz degisim malzemeleri, Fotovoltaik

1. INTRODUCTION

The huge increase in the global energy demand has made it extremely important to utilize renewable
cleanenergysources.Photovoltaic-(PV) cellsare one of the most favorable renewable power technologies.
Photovoltaic modules have virtually endless sources of energy, do not generate any kind of emissions
or waste and provide remarkably long life because of the lack of moving components (some producers
guarantee an absolute guarantee of more than 30 years). As the solar energy (PV) system costs decline,
energy supply from PV system nowadays comparable with conventional electricity. A variety of studies
and innovative intelligent energy systems have recently been introduced to connect the PV electricity
supply to city networks and to this efficient photovoltaic method (Nada, El-Nagar, and Hussein, 2018).
Photovoltaic solar cell manufacturer evaluate their panels on the basis of maximum power, i.e. energy
that meets standard test requirements commonly accepted (Tcell.temperature = 25°C, irradiation G =
1 kW/m2, air mass AM = 1.5 kg). Conditions rarely happen outside a regulated environment like the
laboratory (Kladisios and Steggou-Sagia, 2016). In most cases, the temperature is slightly lower and
module temperature higher, which harms electricity generation. Solar cells also can reach a maximum
temperature of 20-30 ° C in above air. One of the ways to minimize the solar cell temperature and
thus increase the energy produced is the use of phase changes materials (PCM). Among the factors
directly associated with efficiency is the work temperature of the panel. Temperature changes normally
contribute to a decrease in the power production of the solar cell. Therefore, in order to avoid the high
temperature of the PV system, a cooling system should be mounted on the PV modules, to make solar
photovoltaic system more efficient (Indartono et al. 2015). Phase Change Material (PCM), due to its
latent heat power, may be used for heat storage. At their melting temperature, PCM may absorb large
quantities of heat as latent heat. This PCM keeps the temperature on the surface as low as possible
when placing the PCM into the mitigation and mounted on the lower surface of the PV panel. Paraffin,
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coconut oil, palm oil and gel album are few instances of this PCM (Kim et al. 2017). As a consequence,
the temperature of the panel stays stable throughout this transformation time as PCM is inserted into
PV module because of the heat absorption ability. Over the past years, a variety of work was done on
the subject, and many of these are focused on a highly complex digital framework like CFD (Piratheepan
and Anderson, 2017).

2, TEMPERATURE EFFECT ON PHOTOVOLTAIC PANEL PERFORMANCE

Solar cell array temperature is the surface temperature of the panel. During the night the ambient
temperature is equal to PV panel’s temperature, but in maximum light, the panel’s temperature increases
just to exceed 30°C (Brihmat and Mekhtoub, 2014).

Photovoltaic panelsare based on three factors forenergy conversion efficiency. Solarenergy intensity and
the chemicals that make up solar cells and temperature. Therefore, study on discovering unprecedented
solar cell materials and preserving on low operating temperatures are of great importance to improve
transmission performance. Solar radiation is as a natural source of energy that cannot be controlled by
humans (Biwole, Eclache, and Kuznik, 2011). The activity of solar cells is based on the semiconductor
ability to transform sunlight (photons) into energy by utilizing the photovoltaic effect (T. Ma et al. 2014).
In the opposite, only part of the absorbed solar energy becomes electric power and the remainder is
drained away by heat radiation or heat sinks. The photovoltaic effect is produced only by photons with
energies higher than the gap difference. Those under this energy point are discharged as heat and all
too much photon active energy is often discharged as a heat (Sandberg, 1999). Spectral photovoltaic
splitting technology, which can transform more solar spectrum into electric power, can prevent
overheating generation, while only a concentrated PV system is capable of that (Segal, Epstein, and
Yogev, 2004). Figure 1 shows the influence of temperature on the PV panel operation.
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Figure 1. Influence of temperature on PV panel performance
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As seen in Figure 1 the panel voltage is more influenced by the temperature than by the panel current
influence. The maximum power point (MPP) is also influenced by changes in temperature. High
temperature of the PV panel indicates low power consumption and low efficiency. During low PV panel
temperature, high output voltage results in high power production.

3. PHASE CHANGE MATERIALS (PCM)

In heat systems, the erratic existence of the solar power renders thermal energy storage technologies
and their usage important. They can be classified as appropriate thermal, chemical thermal and latent
thermal storage technologies (Ibrahim et al. 2017). The heat storage depends on the mass production
of the material, the specific heat and heat transition, such that a larger vessel and greater processing
capacity are typically needed in the case of sensible heat storage. Chemical thermal energy conservation
requires reverse reactions in order to retain and extract thermal energy (Zalba et al. 2003). This
technology delivers a greater amount of energy than rational or latent heat storage systems. It's all in the
growth and testing stages, though. In the storing of latent heat, while introducing or removing power,
PCM requires turning the state into a state between solid and liquid. Organic, inorganic and eutectic of
varying melting / solidification points are the relevant PCMs (Bruno, 2004). These PCMs have been
applied to many domestic and trade usages in a successful way such as building room heating, solar air
/ water heating, cooling, etc. (Alva et al. 2017). The structure of the physical subgroups of PCM is shown
in Figure 2.

Material

Sensible Heat Latent Heat Chemical Energy
1
1 1 1 1
Gas - Liquid solid - Gas Solid - Liquid solid - solid
| |
1 1
Organics Inorganics
Mixtures Eutectics Single Mixtures Eutectics Single
Temperature Temperature
Temperature Temperature
Interval Interval
Commercial |— Hydrated Salts
Grade ¥

Analytical Grade

Figure 2. PCM classification (Zalba et al. 2003)
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3.1 PCM Selection Criteria

No material may satisfy all the desired product characteristics as a thermal storage medium. The option
of a PCM for thermal storage device architecture will, however, comply with a range of requirements
regulated by physical , electrical, kinetic and chemical properties (Vitorino et al. 2016).

3.1.1 Thermos-physical properties (Souci and Houat, 2017)

Melting point temperature of PCM should not exceed the application running temperature. The size of
storage is considered as an important point in the cost of design. So the latent temperature increase per
unit volume for the specified PCM, the smaller volume of the container is needed. This causes the energy
can be stored in a smaller volume. With the use of high specific heat PCM, efficient heat conservation
may be enhanced. The thermal conductivity of the material controls charging and discharging of the
stored material energy, thus, higher is better. A small change in volume occurs and low vapor pressure
is produced at operating temperature during the transformation phase.

3.1.2 Kinetic properties

PCM should have a high nucleation rate in order to prevent supercooling the liquid phase. It is better if
the PCM crystal growth is high to increase the heat recovery (Park et al. 2014).

3.1.3 Chemical properties

PCM have a general chemical properties such as: Stable during long life cycles, not corrosive in
containers. PCMs are preferred not to be poisonous, non-flammable and non-explosive in order to be
safety. Reversible at freezing / melting period (Pielichowska and Pielichowski, 2014).

4. MATHEMATICAL MODEL for PV-PCM

The working temperature of the PV panel is regulated by complex processes. That involves the internal
proceedings of semiconductor content through the bombardment of radiation by the solar cell
inducing power, external thermal discharges from the PV devices, and heat energy by heat transfer
methods, which in effect increase the plain temperature in various ways, including load and radiation.
The following assumptions were made for photovoltaic research about the conceptual photovoltaic
framework, environmental conditions and additional factors.

- Isotropic and homogeneous properties of each layer in PV modules.

- Radiation on the front of the panel is spread similarly.

- The panel surface which affects the absorption is not covered by dust or other agents.

The mathematical model beads on the block diagram of PV-PCM shown in Figure 3 and expressed in
Equation (1) (Huang et al. 2004).
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PV panel

PCM

_Irradiance
Convection losses

Energy stored by PCM +——«—

Electrical power output

Figure 3. Physical model of PV-PCM system (Mahamudul et al. 2016)

CPV% = [effective irradiance (I,.¢) — Radiation(Qg) — Power(Pg) —

M
Convection(Q¢) — heat stored by PCM(Qy)]

Where C, is the specific heat capacity of PV panel, T, is the temperature of the PV module, Q,,is the heat
stored by PCM plate and Q_ is the convection loss.

The difference between the energy input and output is equal to the temperature change rate of the
PV panel’s multiplying by specific heat capacity (C,) of the PV panel. Calculate the PV-PCM device
temperature over time period (dT,,/dt) can be obtained from Equation (2) (Mahamudul et al. 2016):

2)

In(K, @
Ty 197 @05y (T + T2)(Toy +T) = Cor (05F1%) - e+ iy + Bowa) Tov =Tt conduction
dt Cpy Cpem

Where @ is total irradiance, a is the absorption capacity, o is the Boltzmann constant, g, is the emissivity
of the module, T, is the sky temperature, C,is the fill factor with a constant value (1.22 km?), K, is a
constant with a value (10°mW-") and LN the ambient temperature.

The general effective heat capacity for PCM can be expressed asin equation (3) (Kravvaritis, Antonopoulos,
and Tzivanidis, 2011):

h
() M(Tes = Tein)(T; + Tiy = 2T,)
(Ti - Ti+1)(Tr,i + Tr,i+1 - 2Ta)

Cp eft.(Tm) = —-N (3)

M = (Mg Cpe + MyCpy)Se/mMSy, @)

N = mc,/m (%)
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Where Cp,eff is the general effective heat capacity for PCM (J/kg K), Tm is the PCM temperature at the
middle of time step (ti+1 - ti) (K or 0C), h is the convection heat transfer coefficient (W/m2 K), hr is the
reference convection heat transfer coefficient (W/m2 K), is the reference fluid temperatures (K or oC),
is the ambient temperature (K or oC), mr is the reference fluid mass (kg), m is the PCM mass (kg) and St
is the tube surface (m2). While the subscripts, t is refers to tube, r is refers to the reference fluid and s is
refers to solid state.

5. SIMULATION RESULTS AND DISCUSSION

The proposed system simulated using three types of commercial paraffin of PCM materials from
Rubitherm® Technologies GmbH (Rahimi et al. 2014) which are: RT15, RT35 and SP25E2 (Mahamudul et
al. 2016). The specification of PCM materials are listed in Table 1.

Table 1. PCM materials properties

PCM type RT15 RT35 SP25E2
Property Solid Liquid Solid Liquid Solid Liquid
Density (kg/m?) 880 770 860 770 1500 1400
Specific heat (kJ/kgK) 2.0 2.0 2.0 2.0 2.0 2.0
Thermal conductivity (W/mK) 0.20 0.20 0.20 0.20 0.50 0.50
Phase change temp. 15°C 35C 25°C
Latent heat (kJ/kg) 155 160 180

While the effective heat capacity for the three types of PCM are shown in Figure 4.

—RT15
—RT35
—SP25E2

kg KY
S

Effective Heat Capacity(.
1
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) 20 40 50 0 100 120

Temperature (°C)

Figure 4. Effective heat capacitance of PCM

The effective heat capacity of the three materials is calculated by the properties shown in Table 1. RT15
at 10 oC, RT35 at 500C and SP25E2 at 270C have maximum effective heat capacity.
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The PV panel temperature for both cases with and without using PCM is shown in Figure 5.

—PV, without PCM
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Figure 5. Temperature of PV panel with and without PCMM

It's clear that the PCM interfacing to PV panel makes two effects on the panel temperature according
to the surrounding temperature, in the range less than the PCM melting temperature the effect is con-
sidered as a drawback because the temperature of the panel increased more than the ambient tempe-
rature as shown in Figure 5 for the intervals before 10:00 o'clock and after 18:00 o'clock. While, during
the interval in which the ambient temperature is more than the melting temperature for the PCM, the
performance of the PCM in correct way to reduce the panel temperature. The panel temperature redu-
ced when ambient temperature is about 30C for the interval (10:00 - 18:00), so that this result may be
compared with that achieved by (Huang, Eames, and Norton, 2004) where the temperature reduction
started in about 35 oC when (RT35) was used as shown in Figure 6. The results comparison leads to that
the effect of the high temperature PCM (TR35) is the most influence on the system performance. Beca-
use the effect of lower temperature PCM (RT15 & SP25E2) has been canceled.
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Figure 6. Experimental differences in temperature of the PV module with PCM and Without PCM
(Huang, Eames, and Norton, 2004)
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The PCM using affects the PV panel maximum power point in same way of its effect on the panel
temperature because of the relation between the panel voltage and panel temperature, therefore the
MPP in the rage of temperature less than the PCM melting temperature is adversely affected, while in
the range of temperature more than the PCM melting temperature is increased more than that MPP for
the same panel without using PCM. Figure 7 shows the MPP for the PV array for the two panels with and
without PCM interfacing.
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Figure 7. Phase change material effect on MPP

The effect of using PCM on the open circuit or no-load voltage Voc is shown in Figure 8. The effect of
PCM interfacing on the panel voltage also contains two regions depending on ambient temperature,
when the temperature less than the PCM melting temperature the open circuit voltage less than that
for PV panel without PCM. While in the temperature increasing more than the melting temperature of
PCM the voltage performance being better.
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Figure 8. Phase change material effect on voltage
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PV voltage and power curves for the PV panel for different temperatures are plotted in Figure 9 and
Figure 10, it is clear that the PV panel voltage in high temperature case is less than the voltage at low
temperature. In Figure 9 PV panel voltage curves for three temperature levels and the corresponding
power curves are also plotted in the same figure. The open circuit voltage of the PV panel in case of high
temperature (Figure 9) is around 500 volt, and the MPP between 400 and 425 volt
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Figure 9. Power and voltage curves in high temperature case.

Selected temperatures from our simulation results are used for plotting power and voltage curves for

the same PV panel as shown in Figure 10. In this case it's clear that the MPP in the range 425-490 volt
while the open circuit voltage is in the range of 510-560 volt.
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Figure 10. Power and voltage curves in low temperature case.
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This study represents a mathematical verification for the experimental results proposed by (Mahamudul
et.al 2016) when using phase change materials to overcome wide temperature range. The reduction of
temperature in the experimental results is about 10°C, while in this article it’s about 20°C.

6. CONCLUSIONS

The mathematical modeling and simulation prove that the use of phase changing materials has the
capability of regulating the PV modules temperature in a specific range. The PCM materials introduced
an advantage of PV panel regulation within a specific temperature range. While there is a drawback
of using these materials, which is that the rising of panel temperature in range less than the melting
temperature of PCM.The PV panel voltage and maximum power MMP are also affected by using the PCM
with same manner of temperature regulation. The contribution of this article is the introduction of using
three types of PCM materials in the same PV panel and simulates the proposed system. The simulation
results was compared with other work proposed by Mahamudul et al. (2016). The comparison shows
that our proposed method has a temperature reduction higher than that of Mahamudul et al. (2016).
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Abstract

Breast tumor segmentation is a crucial stage in breast cancer therapy and follow-up. Radiologists can mini-
mize the high workload of breast cancer analysis by automating this difficult process. After pre-processing
source pictures, this article established a system for accurately segmenting breast tumors and non-infected
areas (breast) on medical imaging using combination of Fuzzy c-Means and Thresholding (FCMT). This is a com-
puter-aided diagnostic method that works on each individual breast slice without any training for segmenta-
tion. On a database of 79 images of Computed Tomography (CT) and Magnetic Resonance Imaging (MRI). To
increase the image quality, we used pre-processing techniques such as contrast augmentation before applying
the FCMT for segmentation. To assess the effectiveness of the devised approach, the Mean Square Error, dice
coefficient, Structured Similarity Index, Peak Signal-to-Noise Ratio, accuracy, and sensitivity were computed.
On the same dataset, we compared our technique to different segmentation methods. With a dice coefficient
of 0.9568 and an accuracy of 0.9731, our approach surpassed the other substantially. The suggested approach
is more resilient and accurate in segmenting tumor progression on medical pictures, according to the findings
of the experiments.

Keywords: Brest Tumor, Image processing neural Network , Fuzzy c-Means and Thresholding (FCMT)
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TIBBi GORUNTULER|I KULLANARAK MEME TUMORU SEGMENTASYONU iCiN BULANIK
C-ORTALAMALAR VE ESiK DEGERININ KOMBINASYONU

Ozet

Meme tiimoérl segmentasyonu, meme kanseri tedavisi ve takibinde ¢cok dnemli bir asamadir. Radyologlar, bu
a indirebilirler. Kaynak resimleri zorlu siireci otomatiklestirerek meme kanseri analizinin ylksek is ylkini en az
on isleme tabi tuttuktan sonra, bu makale, Fuzzy c-Means ve Thresholding (FCMT) kombinasyonunu kullanarak
tibbi gortntilemede meme tiimorlerini ve enfekte olmayan alanlar (meme) dogru bir sekilde segmentlere
ayirmak icin bir sistem kurdu. Bu, segmentasyon icin herhangi bir egitim almadan her bir g6gs dilimi Gizerinde
calisan bilgisayar destekli bir teshis yontemidir. 79 BilgisayarliTomografi (BT) ve Manyetik Rezonans Goriintiileme
(MRI) goruntlsinin bulundugu bir veritabaninda. Goriintu kalitesini artirmak icin, FCMT'yi segmentasyon
icin uygulamadan 6nce kontrast artirma gibi 6n isleme teknikleri kullandik. Tasarlanan yaklasimin etkinligini
degerlendirmek icin Ortalama Kare Hatasl, zar katsayisi, Yapilandirilmis Benzerlik indeksi, Tepe Sinyal-Giiriilti
Orani, dogruluk ve hassasiyet hesaplandi. Ayni veri setinde, teknigimizi farkli segmentasyon yéntemleriyle
karsilastirdik. 0.9568 zar katsayisi ve 0.9731 dogruluk ile yaklasimimiz digerini dnemli dl¢lide asti. Deneylerin
bulgularina gére, dnerilen yaklasim, tibbi resimlerde timor ilerlemesini segmentlere ayirmada daha esnek ve
.dogrudur

Anahtar kelimeler: Meme Tiimdrleri Goriinrti isletme Sinir Agi, Bulanik c-Ortalamalar ve Esik (FCMT)

1.INTRODUCTION

Cancer is a disease caused by alterations in cells that spread uncontrolled. Most cancerous breast cells
form a lump or mass known as a tumor, which is named for the part of the body where it originates.
Breast cancer is the most common cancer in women and the second greatest cause of death. Breast
cancer generally causes little discomfort in its early stages when it is treatable, which is why screening
is critical for early diagnosis. Early cancer identification, followed by appropriate treatment, can lower
the chance of mortality.

Recognizing the presence of a tumor and the kind of malignant tumor would be crucial in doctors’
choice to apply appropriate treatment approaches and, as a result, reclaim people’s lives (not less than
40%). Cancers are collections of aberrant cells that manifest themselves as lumps or growths. They can
originate in any of our body’s billions of cells. Depending on whether a tumor is malignant (cancerous),
benign (non-cancerous), or precancerous, it develops and behaves differently. Tumors that are cancerous
can start anywhere on the body. A malignant tumor is formed when malignant cells clump together to
create a mass or growth. When a cell develops into surrounding tissues, contains cells that may break
out and move through the circulatory and lymph drainage systems, it then spreads to the surrounding
tissue and other vital organs., it is termed malignant.

The term “metastasis” refers to cancer that has spread from the initial tumor location to another part
of the body. The process through which cancer cells grow and form new tumors is referred to as
“metastasis” Non-cancerous tumors are those that are not malignant. (Alias and Paulchamy, 2014) They
do not spread to other regions of the body; (Cheng et al. 2010) they do not return after removal; (Wu et
al. 2014). they have a normal and sleek form with a covering called a capsule; and (Redcay et al. 2007)
they may be readily handled through tissue.
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Several papers were discovered by the authors, including one that used a conditional random field
(CRF) to detect tumor activation, one that used data collected from children during normal sleep to
predict the early development of a functional breast tumor, and one that calculated and visualized
tumor characteristics. Volumetric white ratios of diffusion tensor (DT) in magnetic resonance imaging
(MRI) (Schultz et al. 2007). Topological imaging of human brain development with magnetic resonance
imaging, as well as the isolation of histological areas in the tumor’s white matter and the identification
of single cells

MRI is used to identify breast tumors in different stages. In medical imaging classification and analysis,
segmentation is recognized to be an important yet challenging phase. The Fuzzy C-Means (FCM)
clustering approach developed by Sharma and Sivakumar is often utilized for image segmentation.
Furthermore, the author presented an isolation of breast tumor technique on the basis of a combination
strategy that used FCM in. Classical methods which proposed in, as well as the shear let transform, can
be used to the arrangement of linearity and non-linear characteristics in mathematical computer vision
(edges, boundaries).

In, determining the kind of cancer is considerably more challenging. Malignant tumors have a clumped
appearance, isolated ducts, a loosely defined mass, and other characteristics. Because of the weak
contrast and indistinct boundaries of the tumors in breast ultrasound images, automatically segmenting
breast malignancies from ultrasound images remains a tough task. In, they reported a novel computer
method for identifying and segmenting breast lesions in ultrasound images. Breast cancer is defined
as the development of a malignant tumor in a female’s breasts. Except when detected early, there is no
known treatment for breast cancer.

The work is in provides a method for identifying breast tumors by segmenting mammography pictures
with basic image processing algorithms that give satisfactory results only in real-time, while employed
wavelet transformation and K-means clustering for cancer tumor mass segmentation on mammogram
images. The authors of utilized a method based on double binarization that has been improved for
mammogram image isolation, at the end, applied the image boundaries detection has been applied
as a contour of the objects in source image, allowing doctors to more easily diagnose with cancer in
diverse scans. In this work we have used combination of FCM clustering and thresholding methods for
breast and tumor segmentation and size measurement after preprocessing phase.

2. MATERIALS AND METHODS

The outcome of processing is determined by the quality of MRI or CT images obtained by medical
equipment. Most of the time, noise can be seen in acquired images (or image sets) due to technical
characteristics of device operation. There are many techniques for identifying and segmenting brain
tumors and breast malignancies in diverse systems. The authors of this work recommend adopting the
technique described through the findings of used MRl and CT scans may be influenced by the presence
of noise in the medical images in Figure 1 on pre-step to evaluate breast cancers in medical data. Five
main steps have been performed:

a. Source image
b. Data pre - processing
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c. Isolations

d. In medical scans of the breast, the contour depiction of a tumor and normal areas
e. Conducting data analysis

The improvement noise removing filter is used to increase the quality and contrast during the scan
improvement stage of source image. To enhance and highlight the region of foreign bodies (tumor
or nodules), we recommended utilizing the modified Balance of the Contrast using the Enhancement
Technique.The separation and measurement of the medicalimage are advised afterimage enhancement
to more accurately identify the limits of the region of interest (breast tumor). FCM clustering and
thresholding methods were used for segmentation. The edge map is produced in the final stage using
the Canny edge detector.

Input Image
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I 1) Adaptive Median Filter
I Image Acquisition | E 2) BCET
z

- -
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Region
extraction of Preprocessing Region
normal breast extraction of
tumor
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Figure 1. The computational methodology of diagnostic analysis for interactive visualization

2.1 Image Enhancement

Pre-processing has the primary goal of enhance the features of brain and breast medical images (MRl and
CT) which can be further processed by a human or machine vision system. Furthermore, pre-processing
reduces the false segmentation, the visual look of medical pictures, eliminating superfluous noise and
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undesirable sections in the background, smoothing the inner part of the region, and keeping its borders
in breast or brain MRl images. Adaptive data augmentation, which is based on a customized nonlinear
function, was used to improve the accuracy, and decrease false detection, as well as the brightness of
the MR image features.

Extraction of features, evaluation of segmentation, identification, and measurements become
more challenging when the MRI quality is poor. Medical scans (MRl and CT) are commonly additive-
contaminated, spontaneous, or additive noise cause of variety of faults in the image capturing process
using medical devices.The experts advised you to utilize to increase the contrast in order to highlight the
region of interest (BCET). Contrast augmentation is typically necessary for the region of interest during

medical image processing. Kumbha's work has been utilized to increase features and get enhanced
the texture of medical scans for a sensitive enhancement using method of Contrast Limited Adaptive
Histogram Equalization (CLAHE). Previously, the author shown that the proposed method improved the
characters of MRI scans. The results of utilizing different males of BCET instead of varied thresholding
are shown in Figure 2 since the MRl image has varying contrast and tumor segmentation is not reliable
in such a circumstance.

Figure 2. Breast tumor segmentation example for different BCET means a) original CT images, b) BCET
120, ¢) BCET 100, d) BCET 80, e) BCET 60.

2.2 Segmentation

The technique of identifying objects and boundaries (lines, form, size, and location) in medical images
is known as object segmentation. Using medical scans, medical image segmentation is a crucial step in
finding the optimal treatment for brain and breast malignancies. Image segmentation generates eithera
collection of contours based on the slide or a group of regions that comprise the whole image. Each pixel
in a certain region has the same property or trait, such as intensity, color, or texture and each feature of
the image. The thresholding approach, which uses binary image partitioning, is utilized to segment the
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MR images. The thresholding approach uses a binary division of image intensity to segment MR images.
The CT image is split into distinct sections during the segmentation process. Following improvement
of the image quality, early tumor extraction and measurement of the medical scans generates the
most precise area of interest borders. The Fuzzy clustering and binarization techniques were used for
segmentation with improvement by morphological information. To apply the segmentation (normal
area extraction) of the non-infected area on the breast, the improved Fuzzy C-Means approach was
employed, and the thresholding segmentation was used to convert the improved MRI to convert the
image to black and white in order to extract the infected area of the breast tumor (size, location, and
form).

3. RESULTS AND DISCUSSION

The authors employed two breast tumor datasets in their study. The DICOM (Digital Imaging and
Communications in Medicine) dataset is a collection of digital images and communications in medicine
is the first. The researchers looked at 50 medical images from the DICOM collection for this study,
all of which had tumor-infected breast tissues. However, there were no ground truth pictures in this
collection. Figure 3 depicts several examples. The datasets comprise tumors with various locations and
types of diseases, as well as form, volume, and texture, as well as the measurement size of the afflicted
tissue region surrounding the tumor space. Surface features and highlighted objects can be observed
on images before and after processing form image to another.

In the analysis, the authors used two breast tumor databases. The first dataset is the DICOM (Digital
Scanning and Comms in Medicines) collection of digital images and information systems in medicine.
For this investigation, the researchers examined 50 medical CT scans from the DICOM collection has
infected breast tissues. However, there were no photographs of actual events in this collection. Figure
3illustrates a number of instances. The datasets include tumors with a variety of illness sites and kinds,
as well as form, size, and density, as well as the extent of the tissue that has been impacted region
surrounding the breast tumor location. It can also be noticed that the picture’s brightness and contrast

change from image to image.

Figure 3. CT Images of the breast from an experimental data collection (DICOM).

As an example of segmentation, we tested with a range of scans of breast tumors, all of which were
256 by 256 in size. In the instance of a novel segmentation approach, present the findings of several
examples of breast tumor segmentation and detection in Figure 4, sorted from left to right. The first
column contains the original images of the breast, the second column contains the findings of the
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preprocessing step and is displayed as a color map, the third column contains the extracted tumor
(segmented tumor), and the last column contains outlines of the breast tumor (extracted tumor) and
the normal regions of the breast.

Figure 4. Some results of the proposed methodology of breast tumor segmentation

Differentiating between normal and malignant cells, which also aids in calculating the area of tumor
affected parts. It displays the calculated area in pixel units. For breast tumor identification and
segmentation, we compare our technique to methods in. Visual analysis shows that our technique
outperforms the other way in segmenting cancers and normal brain and breast areas. Whereas the
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methods in provide some area of the normal region of breast in the experimental that is difficult to
diagnose and lacks the boundary lines of cancers and normal regions of the breast to realize the location
of tumors, our method able to detect only tumor region and successfully locates tumor region and
normal region of breast on the original input image with color results. Table 1 compares the accuracy
and reliability of the tumor and normal regions of the breast edge map produced using the suggested
approach.

Table 1. Characteristics for tumor and breast delineation and edge detection.

Matrix Name Matrix Name
Structured Similari o

SSIM ctured Stmiarity Sen. sensitivity
Index

MSE Mean Square Error Acc. accuracy
Peak Signal-to-Noi ..

PSNR szio i;g:ll; o-NoIse TP True positive
percentage of detected .

Pcp . TN True negative
pixels
percentage of false ..

Pnyp . FP False-positive
detection

Pry percentage of false alarm FN False-negative

FOM figure of merit

The range of measurements is 0 to 1, with the highest value being the best. The following equation can
be used to describe sensitivity:

True of positivity (M
" true of positive + false of positive

Sen

The percentage of correct findings is known as accuracy. The accuracy % indicates how many objects
and background pixels were correctly identified. The result is the same as the input if the accuracy value
equals 1. The term “accuracy”is defined as follows:

TP+ TN
Accuracy = . &)

TP+TN+FB+FB
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The combined method provides for the precise identification of a tumor’s location and normal
components in medical imaging, as well as the true and quick segmentation of tumor in breast images.
Table 2 shows the results of the performance analysis of edge detected pictures, as well as the calculation
of the tumor and normal areas in the breast.

Table 2. The performance analysis parameters for the identified tissues as well as the region of the
excised malignancies (tumor) and non-effected region of breast.

Data Region of Region of Damage areas | PSNR MSE SSIM Dice Execution
an extracted | the extracted (tumor) % Time in
tumor (pixel) | normal breast in second

(pixel)

image 1 8940 41272 22% 68.990 | 1.920 | 0.9565 | 0.9562 | 21.1247

image 2 7025 39541 18% 64.004 | 1.35 | 0.9675 | 0.9639 | 22.5821

image 3 2029 43394 5% 65.066 | 1.215 | 0.9700 | 0.9698 | 20.2568

image 4 4311 45380 9% 64.03 | 2.172 | 0.9663 | 0.9750 | 21.0215

The following tests were carried out to show that the proposed technique has a good degree of
performance and can withstand average levels of noise. The suggested methodology is compared
against edge detection methods based on simple slope operations like Roberts, Prewitt, and Sobel,
as well as more sophisticated approaches, such as Canny in the first study. The medical image as MRI
or CT with the least obvious noise impact were chosen for comparison. All of the study’s assessment

parameters were computed using reference pictures created by a medical professional.

The data for the target region is obtained. Figure 5 shows samples of boundary finding of this study
showed for breast cancer and normal regions.

Figure 5. An example of how to make an edge map: a) the source image; b) the improved technique;
¢) Canny; d) LoG; e) Roberts; f) Prewitt; g) Sobel
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In Table 3 shown a comparative of different approaches for creating a contour identification of breast
cancers using the model photographs shown in Figure 5.

Table 3. Compares the contour detection created by several detector algorithms of tumor (infected
area) and normal breast cells.

Data Approach Po Puo Py FOM Sens. Acc.
Proposed method 0.7398 0.3643 0.2601 | 0.9158 | 0.9489 0.9731
Classic Canny 0.0934 0.5063 0.9065 | 0.5532 | 0.1557 0.8476
Image Prewitt 0.0115 0.1469 0.9884 | 0.4523 | 0.0727 0.7579
(a) Roberts 0.0045 0.1189 0.9954 | 04236 | 0.0366 0.7586
Sobel 0.0119 0.1473 0.9881 | 0.3582 | 0.0749 0.5579
LoG 0.1292 1.7912 0.8707 | 0.2564 | 0.0673 0.6013

The developed technique improves the accuracy of contour detection of the item of interest (area of
tumor and normal breast) by 37% on average. Furthermore, the suggested approach shows a decreased
percentage of pixels incorrectly identified as the margins of brain and breast cancers.

4. CONCLUSION

In medical images, BT edge detection and segmentation aid clinicians in diagnosis. The zone (edge
map) of infected areas of breast tumors and non- infected parts of the breast may be defined with
a more accuracy of precision using segmentation. There are various techniques accessible, and the
developed approach producing the best performance with high accuracy results were picked. The
created methodology is a mix of different approaches utilized, and it can be observed that the findings
gained are much more accurate and clearer.

An adaptive median filter is used to de-noise the input picture before it is improved by BCET. The CT
scans is then segmented using two methods: the FCM clustering technique to segment the normal
region and the thresholding method to segment the tumor region. The Canny detector lung detector
is then used to create an edge map of a tumor and normal breast areas. The suggested approach
outperforms others because it employs the Canny detector method on ideal input pictures that have
been enhanced in quality and segmented into homogenous areas using the BCET, thresholding, and
FCM. As the obtained experimental result, the approach proposed in this study yields strong estimators
with great image quality for medical professional analysis. Medical professionals evaluated the edge
maps and discovered that in situations of breast tumor pathology, the obtained accuracy of developed
method of segmentation and measurement is 10-15% higher than the equivalent expert estimations.
The experimental investigation proved the stability of the edge detection created under the suggested
approach under the impact of noise.
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In addition, with minor adjustments, the suggested method may be used to identify the pathology of
lung as COVID-19 infections. The developed methodology can be used to a CT scan pathology and lung
segmentation, and other areas where malignant cells can be recognized. The findings demonstrate that
the proposed method can recognize more features, which is very useful in determining the kind of
infected area.
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Abstract

Nowadays, energy consumption increases so it is necessary to enhance the efficiency and performance
of heat energy transition. The effects of perforated twisted tape on heat transfer coefficient, effectiveness,
Nusselt number, and pressure drop are studied numerically. Modeling of heat exchanger with the perforated
twisted tape is applied where finite volume method is utilized to perform the setup and complete the solution.
The numerical results are validated with previous experimental results and there is an excessive agreement
between the numerical and experimental results. The range of Reynolds numbers is from 3800 to 18000. The
results showed that the overall heat transfer coefficient U increases with the rise of Reynolds number where
the perforated twisted tape achieves the maximum enhancement of heat transfer coefficient achieving the
numbers from 965 to 1250 W/m?K. The perforated twisted tape has the highest ratio of enhancing Nusselt
number following the numbers from 65 to 115 and this can be explained as the velocity rises, the turbulence
level increases. Heat exchanger effectiveness increases with the growth of Reynolds number where the
perforated twisted tape attained the supreme enhancement of effectiveness reaching the numbers from 0.35
to 0.85. It is indicated that the twisted tape configuration has the maximum ratio of pressure drop increase as
the complicity of twisted tape rise the pressure drop. Contours and streamlines of hot and cold water cross the

heat exchanger explains the distributions of temperature, velocity, and pressure.

Keywords: Heat exchanger, Perforated twisted tape, Thermal performance
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KABUK VE SARMAL BOBIN IS| ESANJORUNUN TERMAL PERFORMANSININ iYiLESTiRILMESi

Ozet

Gulnlmuzde enerjitiketimiarttigiicin isi enerjisi gegisinin verimliligini ve performansini artirmak gerekmektedir.
Delikli bikimli bandin isi transfer katsayisi, etkinlik, Nusselt sayisi ve basing dlsuisii Uzerindeki etkileri sayisal
olarakincelenmistir. Kurulumu gerceklestirmek ve ¢c6ziimi tamamlamakigin sonlu hacim yénteminin kullanildigi
1st esanjoriiniin delikli bukimli bant ile modellenmesi uygulanmistir. Sayisal sonuglar 6nceki deneysel
sonugclarla dogrulanmistir ve sayisal ve deneysel sonuglar arasinda asiri bir uyum vardir. Reynolds sayilarinin
aralig1 3800 ila 18000 arasindadir. Sonuglar, genel isi aktarim katsayisinin U'nun, Reynolds sayisinin artmasiyla
arttigini gostermistir; burada delikli bukimli bant, 965 ila 1250 W/ sayilarina ulasarak i1si aktarim katsayisinda
maksimum artis saglar. m2K. Delikli bukimli bant, 65'ten 115’ kadar olan sayilarin ardindan Nusselt sayisini
arttirma orani en yuksek olanidir ve bu, hiz arttikca tlrbilans seviyesi arttikca aciklanabilir. Isi esanjoriinin
etkinligi, delikli bikimli bandin 0.35'ten 0.85%e ulasan sayilara ulasan Ustiin etkinlik gelistirmesine ulastigi
Reynolds sayisinin blytmesiyle artar. Bikimlli bandin karmasikhidr basing dustistint artirdikga, bukimli bant
konfiglrasyonunun maksimum basin¢ diistisi artis oranina sahip oldugu belirtilmektedir. Isi esanjortinden

gecen sicak ve soguk suyun hatlari ve akis ¢izgileri sicaklik, hiz ve basing dagihmlarini agiklar.

Anahtar Kelimeler: Esanjor, Delikli bikimli bant, Termal performans

1.INTRODUCTION

Heat exchangers are essential components in a variety of industrial processes, including heat ventilation
and air conditioning, petroleum processing, refrigeration, and food preparation. Shell and helically
coiled tube heat exchangers, which are typically made up of helically coiled tubes and a cylindrical shell,
are some of the most extensively used heat exchangers in the applications stated. Many investigations
have been conducted on the heat transfer process in various sorts of heat exchangers. In comparison
to straight tube heat exchangers, shell and helically coiled heat exchangers were beneficial as heat
transfer equipment due to their compact and higher heat transfer coefficients.(Chagny et al., 2000).
improved the performance of a shell and helically coiled heat exchanger by incorporating a hollow
tube into the shell side, which allows cold fluid to enter the heat exchanger. Numerical simulation was
used to evaluate the performance of a modified shell and helically coiled heat exchanger to that of a
typical vertical shell and helically coiled heat exchanger. The result of the study demonstrated that the
redesigned heat exchanger was successfully designed. In general, incorporating a hollow tube into the
heat exchanger’s shell side resulted in increased heat transfer by regulating fluid flow in the shell side.
In the run, the overall heat transfer coefficient was determined. The overall heat transfer coefficient was
found to be between 1600 and 3150 W/m2K. In addition, the heat transfer coefficient of the coil side
was found to be in the range of 5700-13400 W/m2K in this investigation. Furthermore, there was an
average variation of 8% between simulation and experimental data.(Manglik & Bergles, 2003) finished
an analysis of the use of twisted-tape inserts in tubular heat exchangers and their thermal-hydraulic
performance. Twisted tapes improve heat transmission by creating swirl or secondary flows, increasing
flow velocity owing to tube partitioning and obstruction, and essentially extending the helical flow
length. Fin effects may be present depending on the tape-edge to tube-wall contact. The use of these
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materials in single-phase and two-phase (boiling and condensation) flows is discussed, and heat
transfer and pressure drop findings from several studies were shown. The nature of swirl flows and their
scaling, as well as the establishment of predicted correlations for heat transfer coefficients and friction
factors (or pressure drop), were all examined. Also briefly described were certain features of the usage
of geometrically modified twisted-tape inserts, as well as compound application with other enhancing
techniques. Using computational fluid dynamics(Galeazzo et al., 2006). investigated a virtual prototype
of a four-channel plate heat exchanger with flat plates (CFD). Experimental findings were compared
to numerical estimates for heat load produced from a 3D CFD model as well as a 1D plug-flow model
using parallel and series flow configurations. The CFD model represents the exchanger’s channels,
plates, and conduits, as well as the uneven flow distribution between channels and flow maldistribution
inside the channel. The CFD results, particularly for the series arrangement, were in good accord with
experimental data. In a concentric double tube heat exchanger (Eiamsa-Ard & Promvonge, 2007).
evaluated the effects of inserting a helical screw-tape with or without a core-rod on heat transfer and
flow friction characteristics. The loose-fit helical tape, with or without core-rod, was put in the inner
tube of the heat exchanger in the experiment, and hot water was pumped into the tube based on its
Reynolds number, which ranges from 2000 to 12,000. The loose-fit, helical tape with and without core-
rod raises the average Nusselt number by 230 % and 340 %, respectively, over the comparable plain
tube, according to the testing data. It's worth noting that the friction factor for the loose-fit, helical tape
without core-rod was around half that of the one with core-rod, while the Nusselt number was around
half that of the one with core-rod. Furthermore, for tapes with and without core-rod, the enhancement
efficiency of helical screw-tapes varies between 1.00 and 1.17, 1.98 and 2.14, respectively (Salimpour,
2009), conducted experimental research on the heat transfer coefficients of shell and helically coiled
tube heat exchangers. For both parallel-flow and counter-flow arrangements, three heat exchangers
with varied coil pitches were chosen as test sections. Using suitable equipment, all needed parameters
such as intake and outlet temperatures of tube-side and shell-side fluids, a flow rate of fluids, and so on
were measured. The predicted tube-side heat transfer coefficients were also compared to existing heat
transfer coefficients for different boundary circumstances, and a satisfactory agreement was found.
(Moawed, 2011), experimented with forced convection from the outside surfaces of helical coiled tubes
with a constant wall heat flow. The studies were carried out in a suction-mode open-circuit airflow wind
tunnel device. The results of the experiments revealed that these variables have a significant impact
on the average heat transfer coefficient. At constant Re and P/do, the average Nusselt number (Num)
grows as D/do grows. At constant Re and D/do, Num also grows when P/do grows. There was a lot of
consistency between the current experimental results and earlier studies. Re, D/do, and P/do were all
connected to the average Nusselt values (Panahi & Zamzamian, 2017), investigated the effect of a helical
wire put within a helically coiled tube as a turbulator experimentally. Experiments were conducted in
two different ways. The fluid of the coiled tube was water in the first mode and air in the second mode.
Each scenario was investigated for an empty coiled tube (without turbulator) and a coiled tube with
turbulator at various fluid flow rates. For all cases, the fluid on the shell side was hot water. The results
revealed that this form of turbulator may be used in coiled tubes, resulting in a considerable increase in
the total heat transfer coefficient and, therefore, pressure decrease.
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Heat transfer coefficient, pressure drop, efficacy, and the number of transfer units (NTU) were all analyzed
and addressed. In steady-state forced convection heat transfer in shell and helically coiled tube heat
exchangers (Alimoradi & Veysi, 2017), computed the heat transfer and entropy production. The effect of
geometrical heat exchanger parameters such as tube diameter, coil diameter, the diameter of the inlet
of shell, shell diameter, the height of the coil, height of the shell, pitch, and distance between the inlet
andoutlet of the shell on heat transfer rate and entropy generation has been investigated simultaneously.
These parameters have been determined to have critical and ideal values that reduce and maximize the
heat transfer rate per entropy generation. (Agbossou et al., 2018), focused on the true shape of the heat
exchanger and the energy retrieved from the ground in a 3D finite element model of helical coil Ground
Heat Exchangers (GHE). The created model was applied to a single GHE as well as numerous GHEs. The
results suggest that operating the GHE in an intermittent short time mode increases its performance. In
the case of several GHEs, the best spacing between them (of 1 m diameter) was at least 4 times the GHEs
diameter for line or square configurations and 6 times the GHEs diameter for hexagonal configurations,
according to the research. Outside of the basic assumptions of the standard 2D axisymmetric models,
the created 3D Finite Element model might be useful in exploring helical coil GHE difficulties. (Sepehr et
al, 2018), used numerical simulations to investigate heat transmission, pressure drop, and entropy
creation in shell and helically coiled tube heat exchangers. The heat transmission rate was increased by
placing annular fins on the coiled tube’s outer surface. The height and number of fins, as well as the
velocity of the fluid on the shell side, fluctuate. The study’s primary findings include some recommended
correlations for estimating the Nusselt number and friction factor of the shell side. The link between the
NTU, the rate of entropy formation, and the thermal efficacy were also determined. The model was
confirmed by comparing the numerical values of both sides’ Nusselt numbers, as well as the friction
factor on the coil side, to the expected values based on past empirical correlations. A sample issue was
established and answered in the concluding portion of this research as a guide for the designer of these
sorts of heat exchangers. (Sharifi et al., 2018), investigated the effect of wire coil inserts inside heat
exchangers at various Reynolds numbers. A significant effort was undertaken to construct structural
hexahedral meshes across all of the heat-exchanger geometries to get trustworthy and confirmed
findings. The verified models then clarified the object and circumstances that would optimally enhance
heat transmission in twin pipe heat exchangers. The results of this study show that using suitable wire
coils to enhance Nusselt values by 1.77 times was possible. Proper friction coefficient and Nusselt
number correlations for various coiled wire inserts with varying geometric configurations under laminar
flow were proposed as a result of the numerical simulation. The correlations in this study, unlike the
previous ones, were based on the occupied spaces that helical wires occupy within tubes; hence, the
two updated correlations may both be employed for nonuniform helical wire insert designs. (Niwalkar
et al., 2019), improved the heat transfer coefficient in a shell and helically coiled tube heat exchanger
using various volume concentrations of SiO2/water nanofluid, researchers. Hot nanofluid flows through
the helical tube, while cold water flows through the shell side of the heat exchanger. The hot nanofluid’s
fluid flow rate was changeable. At 50 liters per hour, the cold water flow rate remains constant (LPH). The
results reveal that raising the mass flow rate and %age volume concentrations of SiO2/water nanofluid
boosted the heat transfer coefficients of nanofluids. When compared to water, the heat transfer
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coefficient of SiO2/water nanofluids was 28.71 % greater. The heat transfer coefficient of SiO2/water
nanofluid for a fluid flow rate of 50 LPH was 65.81 % and 82.46 % greater than for fluid flow rates of 30
and 40 LPH, respectively. When compared to water, the friction factor and pressure drop for SiO2/water
nanofluids were 52.61 % and 62.60 % greater, respectively. (Palanisamy & Kumar, 2019), evaluated the
heat transfer and pressure drop of a cone helically coiled tube heat exchanger Using multi-wall carbon
nanotube (MWCNT)/water nanofluids. For the nanofluids volume concentrations of 0.1 %, 0.3 %, and 0.5
%, respectively, the experimental Nusselt number was 28 %, 52 %, and 68 % greater than water. The
pressure decrease of 0.1 %, 0.3 %, and 0.5 % nanofluids was found to be 16 %, 30 %, and 42 % greater
than that of water, respectively. It was discovered that handling MWCNT poses no immediate danger
and that even after multiple test runs, there was no appreciable degradation of the coiled tube inner
wall surface. As a result, MWCNT/water nanofluids were being used as a replacement for standard heat
transfer fluids in cone helically coiled tube heat exchangers to enhance heat transmission while reducing
pressure loss. (Abu-Hamdeh et al., 2020), investigated the thermal and hydraulic properties of sector-by-
sector heat exchangers, a novel form of the helically coiled tube heat exchanger. The flow regime under
investigation was turbulent. The effects of the Nusselt number and friction factor on the Reynolds
number, sector angle and its orientation, dimensionless pitch, and coil diameter were investigated.
Equations for estimating the Nusselt number and friction factor as functions of the specified parameters
were proposed for each kind of heat exchanger. It was discovered that sector by sector heat exchangers
with a semi-circular cross section were more efficient than quadrant-circular cross section and tube-in-
tube heat exchangers. (G. Wang et al., 2020), employed helically coiled-twisted trilobal tube (HCTTT) in
the heat exchanger. To comprehensively evaluate comprehensive performance, two evaluation criteria,
performance evaluation criteria (PEC) and filed synergy number (Fc), were introduced. The results
showed that the HCTTT performs better in the hydrodynamic and thermal performance than the
helically coiled elliptical tube, helically coiled plain tube (HCPT), and trilobal tube (HCTT). According to
the HCPT, the augmentation ratio of flow resistance was up to 24 % -38 %, while the Nusselt number of
HCTTT was increased by more than 19 % -31 %. (Abu-Hamdeh et al., 2021) He looked into the exergy of
fluid flow and thermal energy transfer inside the sector-by-sector and tube-in-tube (TIT) kinds of
helically coiled heat exchangers (HCTHs). New formulae for estimating exergy efficiency and coefficient
of exergy performance as functions of both sides have been proposed. Dimensionless coil diameter and
pitch, Reynolds numbers. These equations were used to compwere the performance of these heat
exchangers. Exergy efficiency decreases by 21.8 %, 25.7 %, and 21.1 %, and the coefficient of exergy
performance decreases by 8%, 9.3%, and 14.8 % for heat exchangers with semi-circle cross section,
quadrant-circle cross section, and TIT heat exchangers, respectively, when the dimensionless coil
diameter was doubled. Furthermore, instead of the conventional TIT kinds, SBS heat exchangers with
semi-circle and quadrant-circle cross sections were strongly suggested. (Farnam et al., 2021), improved
the thermal efficiency of a coil heat exchanger using a helical tube by twisting the construction. The
twisted walls prevent the formation of thermal boundary layers in the flow direction and modify the
position and strength of created secondary flows and velocity contours constantly, resulting in a more
uniform temperature. For a model with median levels of design characteristics, a 14.2% increase in
Nusselt number and a 7.7% increase in friction factor were measured. The helical-diameter has the
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greatest influence on the thermal-hydraulic parameters of the helical-twisted tube, whereas the twist-
pitch and helical-pitch are second and third, respectively. As the helical diameter and twist pitch are
reduced, the overall hydrothermal performance increases. At a Reynolds number of 900, the model with
a helical diameter of 50 mm achieves the highest performance index of 1.98. (Rasheed et al., 2021),
experimented and calculated three types of helical microtube coils: circular, oval, and elliptical. Working
fluids and base fluids were Al203-water and ZnO-water at three volume fractions of 1.0 %, 1.5 %, and 2
%. For all geometries, several values of pitch were evaluated with a constant pitch/diameter ratio of 1.
The results suggest that helical microtube curvature swirls were a key factor in increasing heat
transmission. It also indicates that when the volume fractions of nanofluids and the Reynolds number
grow, heat transmission and friction loss rise. The research also revealed that using helical microtubes
significantly improves the heat transfer ratio, with the maximum improvement ratio achieved when
using circular shape with = 2% alumina nanofluid. Alumina nanofluid outperformed ZnO-water
nanofluid throughout a wide range of flow conditions, with the greatest thermal performance of 3.1
achieved at a Reynolds number of 1800 and alumina nanofluid at = 2%. In addition, based on
experimental data, additional empirical correlations were hypothesized and published.

From the previous literature review, it is observed that many researchers studied the effects of different
baffles configurations and nanofluids materials on helically tubed heat exchangers but fewer studies
investigated inserts inside coils. Spring wire insert inside the tube was utilized but the perforated twisted
tape of the helical tube’s heat exchanger was not used. Many experimental studies were completed to
investigate the performance of shell and helically tube heat exchangers but fewer numerical studies
were indicated. In this study, the Finite element method is used to study the effects of twisted tape on
heat exchanger performance such as Effectiveness, heat transfer coefficient, and pressure drop were
studied numerically. Contours and streamlines of temperature, velocity, and pressure are extracted to
have a deep understanding of the fluid motion and heat transfer distribution.

2. NUMERICAL STUDY

In this section, the three-dimensional model that is accomplished by cad software and perforated
twisted tape of the helical tubes heat exchanger dimensions were introduced.

2.1 Helical Coil Heat Exchanger Modeling

The physical model that is utilized to simulate the motion of water inside the helical coil heat exchanger
with a perforated twisted tape inserted inside the coil is illustrated in Fig.1.
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Inlet of hot water

Outlet of cold water

Outlet of hot water

Inlet of cold water

Figure 1. Three dimensions model of cold and hot sides.

The inlets and outlets of cold and hot water were illustrated in the figure where the cold water flows
inside the helical coil and the hot water moves inside the shell side. The specifications of the helical coil
that is fabricated from the copper material because of high thermal conductivity were investigated in
Fig.2. The dimensions of the helical coil with 30 mm pitch is shown in Table 1.

Figure 2. Three model of helical coil.

Table 1. Specifications and dimensions of helical coil

Parameters of helical coil Dimensions
Spring length, L 285 mm
Spring pitch, P 30 mm
Number of revolutions, N 9.5
Outer tube diameter, D_ 8 mm
Tube thickness, t 1mm
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For heat transfer enhancement, perforated twisted tape has a rectangular cross-section inserted inside
the helical coil as seen in Fig.3. More illustration for the tape and hole inside the tube is investigated
in Fig.4 to show the contacts between them. Small holes with 2 mm diameter were distributed on the
surface of the twisted tape. More specifications of perforated twisted tape were illustrated in Table 2.

Figure 3. The specifications of perforated twisted tape.
244

Figure 4. Shape of tape inside the coil.
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Table 2. Specifications and dimensions of perforated twisted tape

Parameters of perforated twisted tape Dimensions
Tape height, h 6 mm
Tape width, w 1.2mm
Hole diameter, d 2mm
Number of holes 30
Twisting angle 25°
Twisted tape pitch 30 mm

To study the effects of utilizing perforated tapes, three cases (only helical coil, twisted tape, perforated
twisted tape) were performed as seen in Fig.5.

Figure 5. Test runs cases (a) only helical coil, (b) twisted tape, (c) perforated twisted tape.
2.2 Mesh Generation

A complicated system containing physical domains of a helical coil, perforated twisted tape, hot oil,
and cold water has been meshed with an unstructured tetrahedron mesh in this work. Aside from the
helical coil and perforated twisted tape, mesh enhancements were used. The mesh generation for the
heat exchanger and the helical coil is shown in Fig. 6. To fulfill the mesh dependency check, three grid
systems with 1.324, 1.854, and 2.561 million elements were created. Between the finest grid and the
median number of grids, the inaccuracy in results values is less than 1.52 % and 2.27 %, respectively. As
aresult, the 2.561 million cell model was employed for these experiments. Table 3 shows the error %age
of heat transfer coefficient and effectiveness for the three cases of grid generations.
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(b)

Figure 6. Mesh generation for (a) helical coil heat exchanger (b) helical coil.

Table 3. Error %age of heat transfer coefficient and effectiveness

Meshing elements number | U Effectiveness U Error % Effectiveness Error %
1.324 million 995 0.472 2.023% 1.964%
1.854 million 997 0.479 1.351% 1.032%
2.561 million 998 | 0.481 0.098 % 0.087 %

2.3 Boundary and Initial Condition

For steady-state analysis, a commercial software tool (Jean et al., 2014) is utilized to build up and solve
the mass and energy equations. For the viscous enhanced wall function model, a pressure-based solver
was adopted with the gravity effect and a realizable k-e. The number of simulation iterations required
to produce a converged solution is determined by the mass continuity, velocity flow, energy, and tur-
bulent viscosity solution. For pressure-velocity coupling, a simple approach is selected. The convective
terms such as momentum, energy, and turbulent kinetic energy equations are discretized using the sec-
ond-order unwinding methodology. For boundary conditions, a cold-water velocity input is assumed
at the receiver’s intake with the needed values, with the temperature set at 27 C° as seen in Table 4. The
hot water inlet is considered to be at 50 C°. The outer surface of the heat exchanger is performed at zero

heat flux to reach full insulation.

Table 4. Numerical boundary conditions

Boundary conditions

Reynolds number range

3800 to 18000

Pressure outlet of hot water

Atmospheric pressure (101325 Pa)

Pressure outlet of cold water

Atmospheric pressure (101325 Pa)

Heat flux of outer surfaces 0.0
Inlet cold water temperature 27 C°
Inlet hot water temperature 50C°
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3. DIMENSION REDACTION

To indicate the overall heat transfer coefficient (U), the transfer heat of the cold water in shell side and
hot water in tubes were considered from (Sepehr et al., 2018) :

Qew = Mcwcp.cw(Tcw.out — Tewin) O

Qno = Mhocp.ho (Tho.in - Tho.out) )

So the average heat is

_ ch + Qho
Qave = # (3)

ch + Ql\o
The heat balance deviation = (,,.  necessity be below than 5% and that realized in totally investiga-

tional tests. The U can be performed from (Marzouk et al., 2021) :

U= M (4)
AGFAT,,
Ag = nmDL (5)

Where A_is the outer surface where and F is the correlation factor where logarithmic mean temperature
difference is

AT, _ (Tho.out - TCw.out) - (Tho,in - TCw.in)
Lm In (Tho.out — TCw.out) (6)

(Tho.in - TCw.in)

The effectiveness (¢) reflects the amount of heat that was actually transmitted as a %age of the maxi-

mum amount of heat that might be transported ___ actualheattransfer () and the effectiveness (J. Wang
etal., 2018):

maximum haet transfer(QMAx)

_ Mcwcp.cw(Tcw.out - Tcw.in) _ Mhocp.ho (Tho‘in - Tho.out)
(Mcp)min (Tho.in - Tcw.in) (Mcp)min (Tho.in - Tcw.iu) (7)
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4. RESULTS AND DISCUSSIONS

4.1 Validation of Numerical Results

For validation of the numerical model, previous experimental study results were compared with the
result of this study. A comparison between the overall heat transfer coefficient versus the volume flow
rate for experimental and numerical results is introduced in Fig.7 where a comparison between effec-
tiveness versus the volume flow rate for experimental and numerical results is introduced in Fig.8. The
average difference between numerical and experiment results for overall heat transfer coefficient and
effectiveness around 2.03% and 1.57%, respectively. It is indicated that the differences between the ex-
perimental and numerical results were acceptable so that the helical coil heat exchanger model of CFD
modeling being considered is efficient and precise.
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Figure 7. The comparison between the experimental and numerical results for the heat transfer
coefficient.
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Figure 8. The comparison between the experimental and numerical results for effectiveness.

4.2 Performance Analysis

In this section, the performance parameters such as overall heat transfer coefficient, Nusselt number,
effectiveness, and pressure drop of helical coil heat exchanger versus the Reynolds number with a range
from 3800 to 18000 were investigated. The relation between the overall heat transfer coefficient and the
Reynolds numbers for only helical coil, with twisted tape, and with perforated twisted tape is illustrated
in Fig.9. The overall heat transfer coefficient U increase with the rise of Reynolds number where the
perforated twisted tape achieved the maximum enhancement of heat transfer coefficient achieving
the numbers from 965 to 1250 W/m?.K. The effects of adding twisted tape to the heat exchanger were
appeared in the figure where the heat transfer coefficient heat exchanger with twisted tape is higher
than the pain helical coil.
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Figure 9. The relation between the overall heat transfer coefficient and the Reynolds numbers for only
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helical coil, with twisted tape, and with perforated twisted tape.

The variation of the Nussellt number versus the Reynold number is shown in Fig.10 where Nu enhanced
with the rise of Reynolds number. It is indicated that the perforated twisted tape has the highest ratio of
enhancing Nusselt number following the figures from 65 to 115. This can be explained as the Reynolds
number increase the velocity rises so that the turbulence enhanced inside the helical coil so the Nusselt
number increases. The holes distributed over the surface of twisted tape increase the velocity and en-

hance the heat transfer so that the Nusselt number grows.
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Figure 10. The relation between Nusselt number and the Reynolds numbers for only helical coil, with
twisted tape, and with perforated twisted tape.

Fig.11 shows the effectiveness variation versus the Reynolds numbers for only helical coil, with twisted
tape, and with perforated twisted tape. Heat exchanger effectiveness increases with the growth
of Reynolds number where the perforated twisted tape attained the supreme enhancement of
effectiveness reaching the numbers from 0.35 to 0.85.
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Figure 11. The relation between the effectiveness and the Reynolds numbers for only helical coil, with
twisted tape, and with perforated twisted tape.

Fig.12explainstherelation between the pressure drop and the Reynolds numbersfor three configurations
(eg. only helical coil, with twisted tape, and with perforated twisted tape). It can be indicated that
the pressure drop increase with the rise of Reynolds number. The twisted tape configuration has the
maximum ratio of pressure drop increase as the complicity of twisted tape rises the pressure drop. It can
be observed that the pressure drop in the case of perforated tape is lower than the pressure drop in the
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case of twisted tape as the holes make the flow inside the helical coil more smoothly.
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Figure 12. The relation between the pressure drop and the Reynolds numbers for only helical coil,
with twisted tape, and with perforated twisted tape.

The temperature distribution of hot water inside the shell side for the three configurations is illustrated
in Fig.13 where the effects of inserting perforated twisted tape appear. It is indicated that the tempera-
ture distribution in the case of twisted tape is better than the temperature distribution in the case of the
only helical coil. The temperature distribution of perforated twisted tape shows more turbulence that
leads to more heat transfer enhancement.
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Figure 13. Contours of temperature distribution of hot water for (a) only helical coil, (b) with twisted
tape, and (c) with perforated twisted tape.

254 The temperature distribution of cold water inside the helical coil for the three shapes is demonstrated
in Fig.14 where the special influences of injecting perforated twisted tape perform. It is indicated that
the temperature distribution in the case of twisted tape is better than the temperature distribution in
the case of the only helical coil. The temperature distribution of perforated twisted tape shows more
turbulence that leads to more heat transfer enhancement.
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Figure 14. Streamlines of temperature distribution of cold water for (a) only helical coil, (b) with

twisted tape, and (c) with perforated twisted tape.

Fig.15 shows the streamlines of velocity distribution where the velocity increases with utilizing the
twisted tape. That can be explained as the flow goes through the helical coil the perforated twisted tape
force the floe to have twisting passes so that the velocity increase. That leads to enhance the turbulence
so that the heat transfer is enhanced from the hot side to the cold side.
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Figure15. Streamlines of the velocity distribution of cold water for (a) only helical coil, (b) with twisted
tape, and (c) with perforated twisted tape.



AURUM MUHENDISLIK SiISTEMLERi VE MIMARLIK DERGISI
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

Fig.16 shows the influence of twisted and perforated twisted tape on the pressure distribution inside
the helical coil. It is indicated that the twisted tape has the maximum increase in pressure drop. The
pressure drop in the case of the perforated tape is less than the pressure drop in the case of twisted tape.
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Figure 16. Streamlines of pressure distribution of cold water for (a) only helical coil, (b) with twisted

tape, and (c) with perforated twisted tape.
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5. CONCLUSION

In this study, the Finite volume method is used to study the effects of twisted tape on heat exchanger
performance such as heat transfer coefficient, effectiveness, Nusselt number, and pressure drop.
The numerical results were validated with previous experimental results and there was an excessive
agreement between the numerical and experimental results. The range of Reynolds numbers is from
3800 to 18000. Contours and streamlines of temperature and pressure were extracted to have a deep
understanding of the fluid motion and heat transfer distribution. The results can be concluded in those
points:

i. The overall heat transfer coefficient U increase with the rise of Reynolds number where the
perforated twisted tape achieved the maximum enhancement of heat transfer coefficient
achieving the numbers from 965 to 1250 W/m2K.

ii. The perforated twisted tape has the highest ratio of enhancing Nusselt number following the
numbers from 65 to 115 and this can be explained as the velocity rises, the turbulence level
increases.

ili.Heat exchanger effectiveness increases with the growth of Reynolds number where the
perforated twisted tape attained the supreme enhancement of effectiveness reaching the
numbers from 0.35 to 0.85.

iv. The twisted tape configuration has the maximum ratio of pressure drop increase as the
complicity of twisted tape rises the pressure drop.

v. Contours and streamlines of hot and cold water cross the heat exchanger explains the
distributions of temperature, velocity, and pressure.
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Abstract

This research study the reliability of design continuous floor slabs with varying end conditions under effected
ultimate Loads by plastic theory. This paper has adopted approach using plastic moment distribution method
in the design of solid slab. 16 rectangular slabs have same depth but different end conditions and dimension in
x and y- directions were investigated. The results obtained from the continuous solid slabs by plastic moment
distribution method achieved the conditions of equilibrium, mechanisms, and plastic moment and its was
compared with computer program adopted elastic theory method under loading combination ultimate limit
state and serviceability limit state. The results are compared according to the parameters of the British Code
(BS 8810) allow that any value of bending moments by plastic method must be not less than 30 % of elastic
moment at supports and at span (maximum sagging moments) in plastic are high in elastic analysis. After
comparing, all the obtained results showed that they are in agreement with the determinants of the British
code. The method adopted in this study gave the values of the plastic moment (MP), at which the plastic hinge
(PH) is formed and true mechanism of failure.

Keywords: Reliability, Moment Plastic, Solid slab, Plastic hinge, Mechanism
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PLASTIK MOMENT DAGILIM YONTEMi KULLANILARAK TASARIM ZEMiN DOSEMESININ
GUVENILIRLiGi

Ozet

Bu arastirma, plastik teori ile etkilenen nihai yikler altinda degisen son kosullara sahip tasarim siirekli déseme
plakalarinin givenilirligini incelemektedir. Bu makale, kati désemenin tasariminda plastik moment dagihmi
yontemini kullanan bir yaklasim benimsemistir. Ayni derinlige sahip fakat x ve y-dogrultularinda farkli boyut
ve son kosullarda olan 16 dikdértgen déseme arastiriimistir. Plastik moment dagihm yéntemi ile sirekli kati
levhalardan elde edilen sonuglar, denge, mekanizma ve plastik moment kosullarini sagladi ve bu, bilgisayar
programi tarafindan benimsenen elastik teori yontemi ile yiikleme kombinasyonu nihai sinir durumu ve
hizmet verebilirlik sinir durumu altinda karsilastirildi. Sonuclar, ingiliz Kodunun (BS 8810) parametrelerine gére
karsilastinldiginda, plastik ydontemle herhangi bir egilme momenti degerinin desteklerdeki elastik momentin
%30'undan az olmamasi gerektigine ve elastik analizde plastikte agiklikta (maksimum sarkma momentleri)
yiiksek olmasina izin verir. Karsilastirildiktan sonra, elde edilen tiim sonuclar ingiliz kodunun belirleyicileri ile
uyumlu olduklarini géstermistir. Bu ¢calismada benimsenen yontem, plastik mafsalin (PH) olustugu ve gécme
mekanizmasi olustugunda plastik moment (MP) degerlerini vermistir.

Anahtar Kelimeler: Guvenilirlik, Plastik Moment, Solid Déseme, Plastik mafsal, Mekanizma

1.INTRODUCTION

There are several possible approaches to analysis and design of reinforcing concrete systems of floor
slab. Many of these approaches are depending on the elastic theory, this approach is known that, for its
confidence on the assumption of the stresses occur in the structure due to loads fall with in elastic limits
of the material using, So the deflection will be insignificant. In order to know what happens when a
collapse and how behavior of the structures when stresses in the material when exceeding the limits of
elasticity. It can be seen that this philosophy is embodied in plastic method of analysis and design (Moy,
2013). Slabs are considered one of the most important structural and basic elements in buildings. And it
represents a large proportion of the areas of those buildings They are constructed mostly of reinforced
concrete or other materials like composite steel with concrete or plate steel and that are considered to
have high weights (Vancik and Jirdsek, 2016). Nowadays, more than 65% of the structures in the world
are made of concrete (Alasam, 2006).

It was mentioned by (Chen and Sohal, 1995) plastic structure design has various advantages over
elastic design, the most significant of which are simplified methods, cost savings, and a more realistic
simulation of structure behavior.

It is explained by (Farouk et al., 2018) that the plastic theory is a simple method for analyzing an
element while it is in the plastic stage. This method can be used to predict both the failure load and the
failure mechanism, as well as to evaluate the elastic redistribution moments in indeterminate structures.
Plastic analysis is based on the idealization of the stress—strain curve as elastic-perfectly plastic in plastic
theory.in this studies the suggested structural model to present a simple solution for steel beams in
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plastic stage. the present model was verified using comparing results with experimental results which
made by other and the comparing showed matching in results.

(Horne and Fruchtlander, 1954) They pointed out three basic requirements for the distribution of the
bending moment, which represents a state of collapse, which are:

i. Equilibrium condition (The distribution of bending moment shall be balanced with the loads
applied

ii. condition of collapse mechanism (There need to be enough plastic hinge to create a mechanism
for the whole structure or part of it.

iii. plastic moment condition (There is no point in exceeding the plastic moment)

The researchers adopted plastic moment distribution method to design of continuous beam and dis-
cussed the results with that obtained by elastic distributing method. Comparisons between elastic and
plastic moment distribution processes according to carry over moment at center of span and left, right
hand as shown as in Table 1.

Table 1. Carry Over Moment for Elastic and Plastic Distribution Moment

Method | Left-hand Central Right-hand
1— (1/4)— 1/2
Elastic
12 —(-1/4) —1
1 (1/2)— 0
Plastic
0 —(1/2) 1

1.1 Rigid Plastic and Plastic Moment

As shown by (Moy, 2013), when the stresses reach the stage of yielding in the upper and lower fibers of
the section and during an increase in the external loads, it is matched by an increase in the strain while
the same stress value remains, and then the entire section becomes in the yield stage, then the plastic s
formed as an approach and the moment at this stage is the plastic moment (MP) and the form of failure
is formed, which is called mechanism. Figure.1 show the plastic hinge and plastic moment.
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Plastic Bending Section with Compressive
largest BM™ / yield
- B R __ Axis of zero
y strain
Increase in length after full yield
Tensile
Beamto left + Beamto right = Hinge at critical yield Extent of

of critical section of critical section section plastic zone

Figure 1. Show the plactic hinge and plastic moment (Stuart S. J. May - 1996)

1.2 Problem Statement

Slabs are considered one of the most important structural and basic elements in buildings. And it
represents a large proportion of the areas of those buildings they are constructed mostly of reinforced
concrete or other materials like composite steel with concrete or plate steel and that are considered
to have high weights. Nowadays, more than 65% of the structures in the world are made of concrete
(Alasam, 2006). Therefore, it is very important to use a design method that ensures weight reduction,
and at the same time it is safe, it is also known to us that the most method of analysis and design is
based on the elastic properties of materials. The elastic design does not take into account the strength
of the material beyond the elastic stress (Singh, 2011). Therefore, the structure designed according to
this method will be heavier than that designed by plastic methods.

1.3 Objective of This Study

The aim of this study is to know the structural behavior of the solid slab after the elasticity stage and
when it is exposed to the ultimate loads and reaches the plasticity stage and to design the slab under
the influence of the plastic moment, And to find a simple approach to calculate those moments and
compare the results in a known, reliable and approved mothed from the code and find out their
reliability and validity through obtaining the result through the Adopting a two-way multi-spans slabs
with a constant thickness exposed to a uniform distribution load.

1.4 Scope of the Study

This study taken in to considerations the parameters influential of the behaviors of plastic moment
distribution for solid slabs:

i. Continuous Solid slabs with different end condition for both direction one way and tow way slab.
ii. Applied uniform distribution load (Dead load & Live load)

iii. The thickness of all spans is constant for all different end condition

iv. One meter unit long middle strip in x- direction and y — direction
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1.5 Methodology

a. Developing hand approach model to calculation flexural moment at ultimate load (collapse load)
by using plastic moment distribution method for reinforced concrete element subjected the uniform
distribution load and make design.

b. Using structural analysis programs (Robot 2020) to analysis and design the model to validate hand
approach model.

c. Collection the data, and compare results, and find out the reliability of the model proposed by the
researcher.

2. Plastic Design Using Moment Distribution Method
There are two approaches in designing structures:

i. Analysis Approach: in this approach geometry, loads and cross sections are data, stresses and
deformation are objectives to be satisfied

ii. Synthesis Approach: Geometry of structure, external loads and materials properties (allowable
stress, yield stresses, modulus of elasticity) are known.

Aim is directly obtaining the dimensions of section and amount of area steel for the member, the
limitations stresses and displacement criteria given by the valid codes of practice are not exceeded. In
any structure the internal forces “member forces “develop under a set of external loads and must satisfy
the following equations (Hibbeler, 2012).

a. Equilibrium Equations
b. Constitutive Equations (stress — strain relations)
c¢. Continuity Equations (or conditions)

Any state of internal forces of structure in equilibrium under a given loading satisfy the equation in (a
and b) above and the continuity conditions are not satisfy , plasticity develops at certain places and
plastic hinges occur. Theses hinges rotate to establish continuity conditions. During this stage the
internal forces change to keeping on the equilibrium equation this event is called “redistribution of
internal forces “the main operation in“synthesis approach “is to adjust the maximum bending moments
to satisfy the equilibrium equations at the desired failure mechanism, the structure is reanalyzed under
the service loads and displacements and early developing of plastic hinges are checked. synthesis
approach starts with fixed end moment as the first step:

My | - —{ MR
Mc

Figure 2. Fixed End Moments Locations
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M : Left end fixed moment

M : Right end fixed moment

M. : Bending moment in the middle

These moments are in equilibrium with external loads. In order to satisfy joint equilibrium equations

M, —M+8M,
M, —M_+8M_
M, —M+8M,
C&m 5 5MC‘) . SMpg _)
SM, + 8Mj, 5M, + SMj,
L L

Mo

Figure 3. Free Bending Moment Diagram

C: free bending moment

Before change: -0.5M, + M +0.5M,=C

After change:

-0.5(M,+ M) + (M_+ 8MC) + 0.5(MR + 8MR) = C

-0.5M, + M_+0.5M,-0.5M, + 6M _+ 0.5M = C
L J
r

¢ Differential Equilibrium Equation:

M, +26M_+ M, ...(1)
After balancing of left and right joint 8M ,6M_ and 8M, must satisfy the above Differential Equilibrium

Equation . A distribution coefficient of bending moments given below automatically satisfy this equa-
tion.
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Table 2. Show distribution plastic carry over of bending moments

(Left — hand) Central - SM (Right — hand)
M, ¢ M,
1 0
1 + >
__1
0 2 1
1 0 1
M, +8,, M_+8M, M.+ M,

Example 1: Design the continuous slab as a beam with width 1 m below under The given loading (w)
KN/m by plastic distribution method.

P W KN/m W KN/m
1) ! 1 1 I I
P A A
B C D E
| 2L | 1.51 l

Figure 4. Dimensions and Loads

Solution: Calculation the steps below

1. Fixed End Moment

FEM o ow@D* wl FEM o owl

Span AC ac =TT T T3 c-a =+ 3~

Span CE FEM _ ow(1s5D?  3wl? FEM 3wl
c-E 12 16 ' T

2. Free bending moment (C)
wD? wli?

8 2

Span CE - w(1.50) 2 _ 9w ?
8 32

Span AC C=
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3. Distribution moment by plastic method with carry over moment below
When making distribution, the following conditions must be taken:

Step 1. Foreconomy M, =M, =M_,

M

C-Left — "' 'C-Right

Step 2. For joint equilibrium M
Step 3. At point E = simple support M_=0

1A B c D E
wi? wiZ wi T 3wz 3wi? swit M
73 6 3 16 32 16
wi? wi? o 3wi? 3wi?
1z Tz 0 32 16
7w!' wi~ .0
16 32
wi? wil®
0 -— 4+ — -— —
24 12
wi? wi? wi? _w_I: swi? 0
4 4 4 4 32

Plastic hinge

Figure 5. Moment Distribution and Location of Plastic Hinge

Before distribution the moment in mid span
For span AC:
M, in mid-span = free bending moment (C) — FEM (Left +Right)/2

M_wlz wlz_{_wl2 ) _wl2
2 ( 3 3 )/Z = 6
For span CE:

_9wl2 3wl?2 3wl 3 3wl?

— 2 = ——
32 ( 16 + 16 )/ 32
For distribution moment we start with span has max free bending moment in this example take

SpanAC . _ w(20)? _w 12

8 2
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Mp

Figure 6. Span AC

C=2M,
w L? oM M w L?
— = - = -

2 d P 4
We can see the final moment at point (A, B, C) are plastic moments and plastic hinge deformed and for
point (D) didn't have plastic moment and value less than plastic moment finally the moment must be
equal zero because real hinge .

2.1 Case Study

In this case study, we take the irregular dimension in y and x-direction and make a design of this case
study by plastic moment distribution method. A numerical example will be taken 16 solid continuous
slabs with different dimension as shown below:

Example 2
Design the floor slab shown in the figure below, carrying a live load 3 KN/m2 And wight of finishes 2 KN/
m2 with compressive strength 30 MPa and steel yield strength fy 350 MPa.

- T :
g S13 . S | Sis . Si6
A LRSS poommmmeo
E So T I S11 I S12
~ ' | ‘
N - d A
& i i 3
5 Ss | Se ! S7 | Sg
e e e e
& | 5 :
N S i S2 : S3 I Sa
7/_ i : i
I é6m | 4m [ &m [, 3m B
1 \ 7 7 |

Figure 7. Layout of The Floor System
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Solution:

Step 1 Calculation the thickness of slab

The biggestslabis S, (7x8) m
800047000

180

Step 2 Calculation the Load on the slab

Self-weight of slab: 0.170 x 24=4.1 KN / m?

Weight of finishes (given): 2 KN / m?

Total Dead load: 6.1 KN/ m?

Live load: 3 KN/ m?

Wu=12xDXL+14xLxL

Total factored load, Wu=(1.2x6.1+1.6x3) =12.12 KN/ m?

h=2x = 166,66 mm take h=170 mm according to (ACI-318, 2014)

For strip as beam 1m width load acting is 12.12x1T m=12.12 KN/m
Now we estimation the transferred load (w_and Wy) of total load Wu = 12.12 KN/m in x and y direction

by taking strip in mid of each span for all panels in both direction

Step 3 Calculation load transferred in x- direction and bending moments according to Table 3

Table 3. Show Proportion of load in Each Direction Based on Grashof — Rankine

Supports Condition Proportion of Load in each
Simply supported Direction
Lt ss s Continuous We/W Wi/ W
Is I r* 1
S 1+t 14
Ll
INI R 2rt 1
I —_— _
N 1+ 2rt 1+ 2rt
p
] +
I; I S :\“ r 1
I N 1+]"4 1+?'4

Note r = Ly/Lx
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For panels (S1) and (S4): -
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w
S Y =( 1 2)-(2)
LX N w T+r
N
TN
For panels (S2) and (S3): -
A LLLLLL W
S A (27r44 ) -(3)
Lx N w 14+2r
+ N\
ZZTTTTN
. JO KN'm 10.67 KN'm
4 KN'm 2. 84KN/im I
I 71133 vy v vy v el s d 2 3 ) 2 v o l
+'_ 6m + dm + 8m + im +
sI &2 S3 S
Figure 8. Floor Distributed Loads
Table 4. Bending Moment Plastic for Strip (1)
Share WX Fre;::‘l;::ng Fixed End Final moment
panels Point Lx Ly r Load KN/m Span © Moment by plastic
(KN.m) distribution
a -12 0
S1 b 5 6 1.Sub 0.325 4 6 18 6 12
c 12 12
c -13.33 -12
S2 d 4 5 Oca.25 0.83 10 4 20 Haz.67 Agu.32
e 13.33 Kas.36
e -15.15 -11.36
S3 f 8 5 0.625 0.234 Sub.84 8 22.72 Tem.56 Kas.36
g 15.15 Kas.36
o -8 -11.36
S4 h 3 5 Oca.67 0.88 Eki.67 3 12 4 Tem.33
i 8 0
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12 11.36 11.36
o v /N AN N\
AT /AN O
! c H ¢ 14 .
12 832 11.36 133

Figure 9. Moment Diagram

Figure 9. show the Full plastic moment MP = 11.36 KN.m All bending moment less than the plastic
moment and the value 12 KN.m approximately equal plastic moment, so the mechanism of failure
formed when the Plastic hinge occurs at points (b, ¢, e, f, g). for the other strips following the same
procedure then we get the all results for 16 slabs panel as shown in figure below:

9 M . M ". M . M
gl [0 55 ads mas d2s a0 e 6w 0 . us ;o s’ ¢ ms ;o4
N ; t ! - : : :
e fesssssnnnnnns f ............ :, ................ ! .......... —f- feee 195 .,' 533 ., 2325 . 4
0 1746 146 RET {8 W 1K sM0 0 " 195 § 291 : 293 | oe
" : { : N : : :
- presesnssnnnes fessssnnsnnnsy Pressssnssnnannns Sesssssssns —- 195 ....;... 525 .g.. 2335 - 458
Elp o4 3 3 3 et B I 26 i 53 i sS85 i ass
e freerasenanns ) ——— .) ................ : .......... e 127 .é. 525 ..;‘.... 1as7 i 458
Sl le m 2 we upe ns nps 2w d E 19.54 a ! ns 238
> 6 - s : 3 - :
b om b 1% — p 3m v 6m 4m Sm 3m
a " 1 1 1 '% '# ‘#{ 1)! ‘%’

Figure 10. Distribution of Moments in the slabs for x and y — directions

2.2 The Model Slab in Robot Programs

4.00
x

7.00

500 3.0

Figure 11. Distribution of Moments for strip in x and y-direction by Robot
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3. RESULTS AND DISCUSSION

Plastic Moment distribution is performed for 16 solid continuous slabs with different dimension and
boundary end conditions and varication all results with three requirements for plastic theory after that
comparison the results with the same slabs using elastics moment distributing by computer programs
(Autodesk Robot Structural Analysis Professional 2020). In this study The results obtained from the
plastic analysis with the results of the program in elastic distribution were tested for the criteria and
determinants of the British Code(British Standards Institution, 1997), and through comparison it is
possible and check bending moment diagram to find reliability. based on to following:

1. At the joints beams and columns (supports)
2. In the maximum sagging moments
3. In the middle of the span (free bending moment)

3.1 At the Joint and Maximum Sagging Moment in x-direction

Table 5. Banding Moment strip 1

Bending Moment (KN.m/m)
. U.LS
Slab point distance Support
m SLS ULS Plastic PP
moment 30
Y% reduce |
a 0 0 0 0 0
- - 9 - -
st b 3 8.04 10.91 12 10.91
c 6 Kas.88 15.94 12 Kas.16
d 9 -3.78 -4.89 -8.32 -4.89
S2
e 12 Eki.77 14.29 Kas.36 10.00
f 15 -6.19 -8.27 -11.36 -8.27
S3
g 18 Eki.93 14.Haz Kas.36 Eki.22
S4 h 21 -4.36 -5.81 -7.33 -5.81
i 24 0 0 0 0

Bending Moment Disgram strip 1

ANVANIA
VAN S

uLs
- Plastic
— = ULS support moment 30 % reduce

Figure 12. Moment Bending Diagram Strip 1
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Table 6. Bending Moment strip 3

Bending Moment ( KN.m/m)
. U.L.S
Slab point distance support
m S.L.S ULS Plastic PP
moment 30
Zo reduce |
a 0 0 0 0 [1)
S5 b 3 -12.87 -16.98 -17.46 -16.98
¢ 6 15.35 20.41 17.46 14.29
d 9 -1 -1.53 -4.27 -1.53
S6
e 12 15.44 20.53 18 14.37
f 15 -11.08 -14.63 -18 -14.63
S7
g 18 16.81 22.22 18 15.55
h 21 -3.1 -4.12 -5.4 -4.12
S8
i 24 0 0 0 0

Bending Moment Diagram strip 3

A

s S| &
ULsS
s Pl S 0K

w— e ULS support moment 30 % reduce

Figure 13. Moment Bending Diagram Strip 3
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3.2 At the Joint and Maximum Sagging Moment in y -direction

Table 7. Bending Moment strip 5

Bending Moment ( KN.m/m)
. distance U.LS
slab point m support
S.LS U.LS Plastic PP
moment 30
% reduce |
a 0 0 0 0 0
S1 b 3 -13.15 -17.51 -19.54 -17.51
c 6 AraJ9l 17.19 12.Tem 12.Mar
d 9 3.Agu 5.May 2.Haz 5.May
S5
e 12 14.55 19.37 19.May 13.56
f 15 -12.03 -16.05 -19.5 -16.05
S9
g 18 19.36 25.81 19.May 18.Tem
s13 h 21 -7.13 -9.54 -11.81 -9.54
i 24 0 0 0 0
40 Bending Moments Diagram strip 5

SIS
ULsS
w— Pl 50
= == ULS support moment 30 % reduce

Figure 14. Moment Bending Diagram Strip 5
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Table 8. Bending Moment strip 7

Bending Moment ( KN.m/m)
. U.L.S
Slab point distance support
m S.L.S U.LS Plastic PP
moment 30
% reduce
a 0 0 0 0 0
S3 b 3 -15.37 -20.49 -23 -20.49
c 6 14.14 18.85 14.57 13.20
d 9 May.74 Tem.66 May.55 Tem.66
S7
e 12 17.56 23.Nis 23.25 16.38
f 15 -15.08 -20.08 -23.25 -20.08
S11
g 18 22.57 30.19 23.25 21.13
S15 h 21 -4.73 -9.12 -11.52 -9.12
i 24 0 0 0 0
Bending Moment Digram Case2 strip 7
A
>
.-

Figure 15. Moment Bending Diagram Strip 7 Case 2

4, CONCLUSION
In tables (5,6,7 and 8) and figures (12,13,14 and 15) as shown above represented the following:
1. Plastic: redistribution of B.M.D of loading at ultimate limit state in plastic analysis using
suggesting model (plastic moment distribution method) in this study
2.SLS, ULS, ULS with 30% reduce : redistribution of B.M.D of loading at Serviceability and Ultimate
limit state in elastic analysis by computer program ( Robot 2020 ).
3.The presented model and the computer program was verified by comparing with British
standard BS 8110 :Part 1 limits as shown by (Stark & Brekelmans, 1990) graphically in figure 16.
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/1 30% reduction

N\ / of reactant
~ g ”~
S ;\\/ S moment

SN YA~
X \\\ P ,/»/-'7 s X
Elastic momentsat ~_ N\~ 7~ Redistributed moments found
normal working — . s \,by combining free BMs and
load > reduced reactant moments

Figure 16. Show the B.M.D at Plastic, SLS, ULS, ULS 30 % reducer at supports

4. All results in presented approach in this study matching with code limits at supports the method
gives results within the redistribution up to 30 % thus is usable in practice, at span sagging mo
ment the method show the value of B.M.D is grater then ULS, so the redistribution by plastic
method gives the true results.
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Ozet
Tarihi kentlerdeki doku, korunmasi ve nesilden nesile aktarilmasi gereken énemli kent bellegi unsurlarindandir.

Bu dokudaki binalar, mekanlar, kamusal alanlar bazen bicim ve islev olarak farklihga ugramakta; dolayisiyla da
kullanici kitlesi ve orani degisebilmektedir. Boylesi degisimler séz konusu oldugunda, &nemli olan tarihi kenti
ve cevresini koruyabilmektir. Bunu yaparken de tarihin devamliligi ve kent lizerinden ge¢misin okunabilmesi
bakimindan, orijinaline saygili kalarak sadik bir tasarim 6nerisi getirilmelidir. Bu calisma kapsaminda, Kibris
adasinin baskenti Lefkosa'nin kuzeyinde bulunan surlar ici bélgesindeki Rauf Denktas Universitesi ana binasinin,
yeniden ele alinirken tarihi dokuya ve bolgeye olan etkileri arastirilmis ve Gniversitenin bulundugu sokagin
meydana olan uzantisinin geleceginin surekliligi icin yarattigi etkilerden bahsedilmistir. Ana yontem olarak,
calismanin amacina hizmet edecek alan arastirmasi sonucunda elde edilen bulgularin literatlr taramasindan
elde edilenlerle karsilastirilmasi tercih edilmis; ayrica bolgede yapilan gozlem ve bdlgenin kullanicilar ile
gorismelerin yapilmasi faydali olmustur. Tarihi kentleri korumak, bu kentlerdeki kilttirel ve mimari mirasin
en dogru sekilde surekliligini saglamak icin, zaman icerisinde gecirdigi degisim ve donuisimleri, Gniversiteye
donustirilen bina Uzerinden irdeleyerek tarihi yapilarda ve tarihi cevrede olusan bicim-icerik degisikligi
sorunsalina deginilmistir. Bu calismadan elde edilen bulgular dogrultusunda, bolgenin sirekliliginin ve kentsel
belleginin gelecek nesillere aktarimina devam edilebilmesi igcin ¢6ziim aranmasi hedeflenmektedir.

Anahtar Kelimeler: Lefkosa, Surlar ici, Kiltirel Miras, Universite, Stireklilik
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EVALUATION OF THE UNIVERSITY CAMPUSES IN WALLED CITIES: NICOSIA CASE

Abstract

The texture in historical cities is one of the important urban memory elements that should be preserved and
passed down from generation to generation. Buildings, public spaces in this texture sometimes differ in form
and function; therefore, the user base may change. The important thing is to preserve the historical city and
its surroundings. In terms of continuity of history and the ability to read the past through the city is possible
by respecting the original. Within the scope of this study, the effects of the Rauf Denktas University in Nicosia
walled city, on the historical texture and the region were investigated and the effects of the extension of the
street where the university is located for the continuity of the future were mentioned. In order to protect his-
torical cities and ensure the continuity of cultural and architectural heritage in these cities in the most accurate
way, the changes and transformations they have undergone over time are examined through the building
converted into a university, and the problem of form-content change in historical buildings and in the historical
environment has been addressed. In line with the findings obtained from this studly, it is aimed to seek solutions
in order to continue the transfer of the continuity of the region and urban memory to future generations.

Keywords: Nicosia, Walled City, Cultural Heritage, University, Continuity

1. GIRIS

Tarihi kentler tizerinde, zaman zaman gerek fiziksel gerekse de dislinsel olarak olusturulan bir kurguyla
degisiklik yasanmaktadir. Kiltiirel degeri olan olusumlarin korunmasi olgusu bir gereklilik oldugu gibi,
bu olusumlarin anlasilmasi ve kiltiirel ve mimari mirasin kullanicisi ile bulusturulmasi gerekmektedir
(Hayta, 2016). Clnki kullanicr etkisiyle olusan kullanimla mekanlar; bedenler ve nesneler (bireyler ve
cansiz aktorler) ile bir araya geldigi zaman uzun yillar boyunca gecmis hakkindaki bilgiyi aktarmaya
devam edebilecektir. Bireyler, icinde yasadigi toplumun ve kentin ge¢misini bilme arzusu tagimakta
ve bu bilginin bir kismi da tarihi dokunun dogrudan gezilerek, icinde yasayarak ve/ veya belli amaclar
dogrultusunda kullaniimasiyla edinilmektedir.

Tarihi kent merkezleri, giiniimiiziin gerektirdigi merkez islevlerini karsilayamamaktadir (Unli, 2017).
Yasanilan islevsel degisiklik sonucunda geleneksel yapilara ylklenen ticari fonksiyonlarin kullanim
amacina yonelik yapilan degisim, tarihi kenti ve mimariyi tehdit niteligindedir. Geleneksel konutlar,
orta ve yuksek gelirli bolge halkinin konfor kosullarini saglayamayacak hale geldiginden terk edilmekte;
dar gelirli yeni kullanicilari ise bu yapilarin bakimini saglayamamaktadir. Tim bu sebepler, tarihi kent
dokusuna zarar vermektedir (Tekkanat ve Tiirkmen, 2018). Tarihi kent merkezlerini ve kiiltlrel degerlerini
koruyabilen ve bu degerlerle birlikte canlanmasini saglayarak surekliligi icin ¢c6zim onerileri getirme
cabasinda olan bu calisma, tarihi bélgedeki tniversite yerleskelerinin, o bélgenin sirekliligine yaptig
katkiyla ele almayi hedeflemektedir.

Kibris adasinda 1974 sonrasinda yasanan go¢ hareketi ve adanin ikiye boliinmesi sonucunda, Lefkosa
sehrinin kuzeyinde kalan tarihi surlarici bolgesinde Sarayonii Meydani ile Blylk Han'i birbirine baglayan
sokagin yasadigi degisim ve bu sokak lzerinde Kuzey Lefkosa'nin ilk hastanesi olarak agilan binanin



AURUM MUHENDISLIK SiSTEMLERi VE MiMARLIK DERGiISi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

glinimuzde restorasyon ve renovasyon surecinden gecerek bir tniversite kampustine dontsmesiile bu
sokagin kullaniminin gegirdigi degisimle, zaman icerisinde kent belleginde olusan degisimin kamusal
alanlar ve kdlturel degeri olan mekanlar (Sarayonii Meydani ve Universite binasi) Uzerinden okunmasi
amaclanmaktadir.

Tarihi kent dokusundaki yasam alanlari, kamusal alanlar ve mekanlar kent tarihi hakkinda bilgi
barindirdigindan, turistlerin ilgisini cekmektedir. Bolge halki veya Ulke insaninin da ugrak noktasi haline
gelmesinin sebebi belki de hizla akip giden zamanin insanlarin huzurunu kagirmasi ve bu nostaljik kent
dokusunda huzuru aramaktir.

Kilturel degerini kaybetmis veya kaybetme tehlikesiyle karsi karsiya kalan mekanlar, kent insaninin
buraya aitlik duygusunu ortadan kaldirir (Erol, 2019). Kendini bir yere ait hissedemeyen kisi, oraya
yabancilasir ve yasadigi cevreden kopma noktasina gidebilir. Fiziksel cevre, kent belleginin nesilden
nesile aktariimasinda dnemli rol oynamakta, Glkenin ve nesillerin geleceginin kurgusunu etkilemektedir.
Sayet bu fiziksel cevrenin dogru mimarlik midahaleleriyle kentteki devamliligi saglanmazsa, gelecek
icin tehlike arz etmektedir.

1.1 Calismanin Amaci

Kibris adasi tarihinde, temelleri eskiye dayanan yerlesim yerlerinden biri olan Lefkosa’nin surlarigi
bdlgesinin farkl zamanlara ait yapilari blinyesinde barindirmasi ve 1974 sonrasi yasanan go¢ nedeniyle
kullanicilarinin degisiklige ugramasi ilgi ¢ekici bulunmus ve surlariginin kuzey kesiminde bulunan
binalarinin Akdeniz modernizminin Kibris adasinda cesitlenerek adadaki mimari zenginligin de etkisiyle
yerel ve geleneksel yapilardan etkilenmesi dogrultusunda olusan ve bir yandan da, 6zellikle cephe
karakteristigi bakimindan yapildiklaridoneme ait uluslararasi rnekleriyle benzerlik gdsteren bu mimarlik
drtinlerini ve onlarin olusturdugu sokak siltetini irdelerken, bu ¢alismanin amaclarindan biri olan,
calisilan alandaki mimarlik Griinlerinin ve kamusal alanlarin kullanicilarinin glinimiize kadar yasanan
degisimlerinden yola ¢ikarak bugilinki haliyle gelinen noktanin durumunu ve bu durumun ne kadar
dogru oldugunu saptamak ve bu alanlarin stirekliligi icin yapilmasi gerekenleri dnermektir. Tim bunlar
sonucunda, Kibris'in kuzeyindeki Lefkosa'nin surlarici bélgesinde yer alan Rauf Denktas Universitesinin,
lUteratlir taramasi, gozlem ve goriismelerin ardindan elde edilmis bilgiyle degerlendirilip bulundugu
bdlgenin kiiltiirel ve mimari mirasinin surekliligindeki Snemini hem mekansal hem de toplumsal olarak
saptamak hedeflenmektedir.

1.2 Arastirma Sorulari

Galismada, asagidaki alt problemlere cevaplar aranmaktadir:

1. Tarihi bolgedeki Giniversite binasinin bicim-islev iliskisi nasil sekillenmektedir? (Mekanin strekliligi)

2. Universite aracihguyla, farkh profildeki insanlarin bir araya gelerek bélgedeki kullanici oraninda ve
cesitliliginde saglanan artisin kullanici-mekan iliskisinde ve kilturel siireklilik Gizerinde ne gibi etkilerinin
olusmasi beklenmektedir? (Kullanicinin siirekliligi)
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3.Tarihikentmerkezleri,glinimizin gerektirdigi merkez olusumununkarsilamasigereken gereksinimleri
icin yetersiz kalmaktadir. Universitelerin, bu merkezlerde yer almasi tarihi kente bu anlamda ne gibi etki
saglamaktadir? (Kamusal ve ticari alanlarin srekliligi)

1.3 Calisilacak Alan

Bu calismada, Kibris adasinin baskenti Lefkosa'nin kuzey kesimindeki surlarici bolgesinde yer alan
sokaklardan, Sarayoni Meydani-Bliylk Han arasindaki baglanti yolu ele alinmistir (Sekil 1). Meydan
ve Biyiik Han arasinin tam orta noktasi sayilabilecek bir konumda bulunan Rauf Denktas Universitesi
binasinin bdlge icin blylk bir potansiyel olusturdugu dusiinilmektedir (Sekil 2). Bu sebeple,
Universitenin konumlandigi mimari yapida islev degisikligine gidildigi; binanin, dnceden uzun yillar
hastane olarak hizmet verdigi ve ardindan atil durumdayken yapilan restorasyon calismalari ve ek
binalar ile bir egitim alanina dontstlrildigu tespit edilmistir. Bicim ve islev arasindaki iliski irdelenmis
ve tarihi kentin sokaklarindan birinde yer alan bu tniversitenin sokak sillietine ve tarihi dokuya etkileri
ve surekliligine katkilarini incelenmistir. Bu calismayla elde edilecek verilerin, Kibris adasinin surlarici
tarihi kentinde veya diinyanin herhangi bir yerindeki bir tarihi dokuda yerleskesi acilmasi diistniilen
Universiteler ve o kentliler icin bir rehber niteligi tasimasi ve yol gosterici olmasi hedeflenmektedir.

Sekil 2. Universite binasinin bulundugu, meydana cikan sokak.
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1.4 Calismada izlenilen Yontem

Bu calisma, sadece kiiltlrel mimari mirasin suirekliligi Gzerinden degil; ayni zamanda diger kiiltirel, tarihi
ve cografi etmenlerin de g6z 6niinde bulunduruldugu kentin gelisimini sorgulama cabasindadir.
Donlstim surecinde islev degisikligine gidilen mekanlar ve kamusal mekan kavraminin bu bélgelerde
yer edinisini anlamak ve boélgenin tarihini 6grenmek adina literatiir taramasi yapilmis, tarihi kentler ve
buradaki mimari mekanlarin korunmasi ve stirekliligi hakkinda genel bilgiler elde edilmistir. Yapilan bu
kavramsal incelemeler, ilgili alanlarda yayinlanan hem basili hem de sanal ortamda bulunan, makale,
kitap, tez ve rapor gibi kaynaklardan saglanmistir.

Bolgedeki esnaf ve yasayanlar ile yapilan gortsmeler, binalarin niteliklerini yeni kullanicilarindan
ogrenmek adina faydali olmustur. Ayrica bdlgede yapilan gozlem ve cekilen fotograflardan da
faydalanilmistir. Arastirmanin ana yontemi, secilen alanda, arastirmanin amaci ve sorulari dogrultusunda
yapilacak olan alan arastirmasi ve bu bulgularin literatlir taramalarindan elde edilen verilerle
karsilastirilmasi olacaktir. Calismanin timiinde elde edilen veriler tartisilip yorumlanirken, mekan
bazinda genelden 6zele (surlarici - Gniversite binasi); zaman bazinda ise ge¢misten bugiine dogru
ilerleyen bir kurgu takip edilmistir.

1.5 Calismada Bahsi Geg¢en Terminolojilerin Agiklamalari

Bu calisma kapsaminda bahsedilen ve kavramsal ¢cerceveyi olusturan “kamusal mekan”, “kilttrel miras”
ve “sUreklilik” terminolojilerinin genel tanimlari ve Lefkosa-surlaricine yonelik aciklamalari asagida
verilmistir.

-Kamusal mekdn: Kamusal kelimesinin ‘halk’ kelimesinden tiiretilip herkese acik, umumi anlamina
geldigi bilinmektedir (Geuss, 2007). Literatlirde bu kavram ilk olarak Habermas tarafindan tanimlanmis
ve “bir mesele hakkindaki kamuoyunu olusturan alan” olarak yapilmistir. Bu alanlar, herkese acik olup
tartismalarin rahatca yapilabildigi rasyonel alanlardir (Kusgu, 2018). Kisaca ifade etmek gerekirse,
insanlarin birbirleriyle iletisime gecebilecekleri, vakit gecirebilecekleri, kendilerini ifade ederken 6zgir
davranabilecekleri ve bunlari yaparken kimseden izin almanin gerekmedigi park, cadde, sokak, meydan
gibi acik alanlardir.

Lefkosa Surlarici 6rneginde, calisma alaninda en basta Sarayoni Meydani olmak Uizere, sokaklar ve
parklar, bahceler kamusal mekan niteliginde olup daha cok kafe ve restoranlara oturma alani olarak
hizmet etmekte; insanlar bu alanlari sosyallesme amaciyla kullanmaktadir.

-Kiiltiirel miras: Onceki kusaklarin olusturdugu ve evrensel degerlere sahip olup, gelecede aktariimasi
gereken eserlere verilen isimdir. 1972 yilindaki Birlesmis Milletler Egitim, Bilim ve Kiilttr Orgiti Genel
Konferansi'nda alinan kararlar dogrultusunda, belirlenen kriterlere uyan anitlar, yapi topluluklari, sitler
“kilturel miras” sayilmaktadir.

Lefkosa Surlar ici 6rnegindeki calisma alaninda mimarileri, uyumluluklari veya arazi Uzerindeki




284

ABDULLAH CAN, CEMIL ATAKARA

konumlari nedeniyle tarih, sanat veya bilim agisindan istisnaf evrensel degere sahip ayri veya birlesik
yap! topluluklari; tarihi cumbali evler, kamu binalar, Blyiuk Han gibi yapilar buna 6rnek teskil
etmektedir. Sadece somut olanin kiltiirel miras olarak kabul edilmedigi; cesitli uygulamalar, temsiller,
anlatimlar, beceriler ve bunlara iliskin arag ve gerecler de somut olmayan kiiltlrel mirastir. Kibris'taki kdy
kahvehaneleri buna 6rnektir.

-Stireklilik: Toplumlar, yarattiklari nesne ve ortamlara kendi degerlerini yansitirlar. Toplumsal eylemleri
barindirmak islevini yuklenen yapilarda bu eylemler korunup cesitlendirilerek gelecege aktarilirlar.
Dolayisiyla mimarlik, gegmisi gelecege baglayan bir dil islevi yiiklenir. Bu dil bicimi, iletisimi hem yatayda
hem de diiseyde olanakli kilarken, iletisimin devam edebilmesi icin stirekliligi dnemlidir. Degisen ve
gelisen teknoloji ve yasam sartlari sebebiyle toplumlarin dogdal ve yapay cevre icerisinde birbirleriyle
etkilesimde kalabilmeleri icin ortak bir paylasilan ortamin bulunmasi gerekir. Bu da degismeyen veya
degisecek olan bu ortamlarin giinimuz kosullarina ayak uydurmasi ve gereksinimleri karsilamasiyla;
0zlind ve kilturel ve mimari degerini kaybetmeden sirekliligi saglanmasiyla mimkunddir.

Lefkosa Surlarici 6rnegindeki calisma alaninda tarihi sokak dokusunun ve Sarayéni Meydani, Buyik
Han gibi bolgenin odak noktasi haline gelen alanlarin strekliligi, korunarak devaminin saglanmasi,
gecmisin gelecege aktarimi acisindan 6nemlidir. Ayrica bu bolgelerdeki insan trafiginin strekliligi de
yasayan kentler olgusunu olusturabilmek adina 6nem teskil etmektedir.

2. LITERATUR TARAMASI

Bu ¢caligmanin literatiir taramasi, konuyla ilgili mevcut verilerden bir izlenim olusturmaya ve incelenecek
alanda zaman i¢cinde ne gibi degisim yasandigini belirlemeye odaklanmistir. Bu calisma kapsaminda ele
alinan bolgeyi etkileyen yakin ¢evresindeki alan (surlarigi) ve tim bu alanlarin da icinde yer aldigi kent
(Lefkosa) ve lilke (Kibris) genis 6lcegindeki sistemin bitiiniine bakihp bitiiniin tarihsel stireci hakkinda
fikir sahibi olduktan sonra bu bolgenin degeri 6zelde anlasilabilecektir. Dolayisyla, yogunlasilacak
olan boélge ile ilgili bulgulardan bahsedilmeden 6nce Kibris'taki tarihi stirece kisaca deginilme ihtiyaci
hissedilmistir.

2.1 Calismada Yogunlasilan Lefkosa- Surlarici Bélgesinin ve Adanin Tarihsel Siireci

Kibris Adasi, stratejik konumundan dolayi, neredeyse tarih boyunca goégler adasi olmustur. Osmanli
idaresinden sonra, ada ingilizlere kiralanmis ve 1878 yilindan baslayarak 1960’a kadar adada ingiliz
Kralligr'nin hakimiyeti siirmistir. ingiliz idaresinden cikinca, 1960'ta Kibris Cumhuriyeti kurulup Kibris
Hukimetinin tiim yapisi, olusumu ve faaliyetlerinde iki toplumlulugun alti gizilerek ayrimi korunmustur.
Ancak iki toplum arasindaki strtismeler durulmamis ve 1963'te on bir yil siiren siddet olaylari bas
gOstermistir. 1974'te Yunanistan, Kibris''tamamiyla Yunanistan'a baglamak niyetiyle bir darbe girisiminde
bulunmus, bu gelisme karsisinda Yunanistan ve ingiltere’yle birlikte Kibris'in ticlincii garantér giicii olan
Turkiye, adaya askeri harekat diizenlemistir. En buyuk go¢ olayinin yasandigi bu donemde, ada ikiye
bolinlp glineyinde Rumlarin, kuzeyinde ise Tirklerin egemenligi baslamistir. 1974’ten sonra Yesil Hat
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ile ikiye boliinen Lefkosa kenti, adanin bolinmesinin ardindan her iki devlete de baskentlik yapmaya
devam etmis, sosyo-kilturel ve siyasal gelismelerin etkisinde gelisimini stirdlrmastr. 1878 yilina kadar
surlarici bélgesinde varhgini siirdiiren kent, ingiliz Sémiirgesi altindayken, surlarin disina yénelik bir
gelisim tesvik edilmistir. ingiliz dénemiyle surlaricinde arac trafigini olagan kilmak icin bazi sokaklar
genisletilmis, kdseler geriye cekilip bina cepheleri degistirilmis, yeni yapilacak binalarda yoldan iceriye
cekilmeler uygulanmis ve %7100 arsa kullanimi getirilip yesile yer verilmemis ve yeni bina cepheleri
sokak karakterini degistirmistir. 1960'tan sonra Lefkosa, surlar disinda yeni mahallelerin olusumuyla
blylmeye baslamis; kent icindeki ‘eski eser’ ilan edilip korunmaya alinanlar disinda bircok tarihi evin
yikilip yerine betonarme binalarin yapilmasi hiz kazanmistir (Gurdall, 1996).

GUnumize kadar Lefkosa surlarici bolgesinin, sadece kent dokusu degil yasam bicimi de degisime
ugramistir. ikamet edilen bir bélge olmaktan ¢ikma ve konut yerine diikkan, magaza, is hanlarinin
kurulmasi tehlikesiyle yuzlesmis; bircok eski blytiik konaklarin pansiyon ve konuk evlerine doniismesiyle
bolgedeki geleneksel yasam tarzi da silinmeye yuz tutmustur. Ne var ki, 2003 yilinda sinir kapilarinin
acilmasi girisimiyle bolgenin cazibesinin tekrar artmasiyla bolgedeki kafe ve restoranlar artmis ve
turistlerin yaninda genc yerli halkin da ilgi merkezi olmaya baslamistir. Surlarici sokaklarini artik sadece
bir yere yetismek icin kosusturan kalabaliklar degil, burada vakit gecirmek isteyenler de arsinlamaktadir.
Kibris adasinda tarih boyunca farkli mimari tarzlarda bircok 6rnek bulunmaktadir. Bu cesitliligin
sebebi, siphesiz adanin elden ele ge¢mesidir. GliniimUzde, mevcuda yapilan eklemeler, cephede ve
yer dokusundaki degisiklikler gibi durumlar, biitiine bakildiginda binanin 6zglin dokusunu kaybetme
tehlikesi dogurmaktadir. Oysaki bu binalari var eden tasarim diistincelerinin ve yaklasiminin korunmasi
dnemlidir. Surlarici bolgesinde, ingiliz yénetiminin erken yillari, altyapi, yol, kamu saghgi, tarim ve
ormancilik alanindaki iyilestirmelerle ge¢mis; konut yapiminda Osmanli mimarisi devam ettirilmistir.
Sokaklarinin geometrik dizeni Avrupali olmasina ragmen, konutlarin mekansal organizasyonu,
geleneksel Kibris mimarisinden izler tasir. Dinyanin bir¢ok yerinde, kritik alanlar ve sinir bolgelerinde
gerceklestirilen go¢ sonucunda yeniden yerlestirme uygulamalari nedeniyle sosyo-kiltiirel degisim
ve bu surecten etkilenen binalari dogrudan ilgilendiren arastirmalarda, bu ¢alismanin yol gosterici bir
rehber olmasi beklenmektedir.

2.2 Caligilan Bolgenin islevi

Sarayoni Meydani ve Bliylik Han, bdlgedeki tarihi dokuyu gdrmeye gelen turistler icin ilgi odagi olmakla
birlikte; alisveris, sosyallesme ve bdlgedeki is yerleri ile devlet dairelerine gelen yerli halk ile glindiizleri
canli tutulmaktadir. Her ne kadar ticaret merkezi surlar disina kaymissa da surlarici ilgi gérmeye devam
etmektedir. ikamet olarak ¢ok az yerlinin yasadigi bélgede daha cok 1974 sonrasi Tiirkiye'den gelen
gocmenler yasamakta; bircogunun dar gelirli aileler ve egitim seviyesi disiik olmasindan 6tiru yerli
halk icin bu bélgelerde geceleyin dolasmak giivenlik agisindan pek tekin bulunmamaktadir. Bolgedeki
konutlarin kullanicilari disinda, buradaki kafe ve eglence alanlarini kullanmayi tercih eden geng yerli
kesim ve adadaki yabanci 6grenciler de aksamlari bu bdlgeye insan akisini saglamaktadir. Sarayoni
Meydani’'nda ve Bliylik Han cevresinde yer alan birkag kafe disinda, bu iki alani baglayan ve tiniversitenin
de bulundugu bu calismada ele alinan alani olusturan sokak, geceleri tenha, karanlik ve terk edilmis
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bir gériinime birtinmektedir. Konutlarin esas kullanicilarinin surlar disinda bir yasami tercih ederek
buradaki eski evlerin yikilmasi veya degisiklige ugrayip konuk evleri, diikkan, ambar gibi islevlendirilmesi
sonucunda bir kisminin penceresi, kapisi, cephesi garip renklere boyanarak; blyuk tabelalarin ve klima
dis Unitelerinin asildigi bir yere donlsmuslerdir (Glrdalli, 1996). Ylzyillar boyunca siiregelen surlarigi
tarihine taniklik eden bu binalar ve sokaklar, penceresinden arabesk sarkilar ylikselen evler ve arabalarla
dolusmus; yari karanlik ve estetikten yoksun bir hal almis vaziyettedir. Bu sokaktaki bircok dikkan, ara
sokagin ragbet gérmemesinden 6tiri kepenk kapatmis ve atil bir vaziyette durmaktadir.

2.3 Tarihi Kent ve Bellek iliskisi

Var olmakla olmamak arasinda sikismis ama aslinda tarihsel strekliliginin devam etmesi gereken bazi
mekanlar, kent belleginin olusumunda biylk 6nem tasimaktadirlar. Devletin basindakilerin politik
gorusleri cercevesinde sekillenen baska ulkelerdeki kamusal mekanlari ve meydanlar inceleyerek
farkli bakis acilarini bunlarin Gzerinden okuyabilmek mimkiindur. Bastaki siyasi goris degistikce, kent
belleginde 6ne ¢ikartilan noktalar da degisebilir veya bazi noktalar kentten kopartilabilir (Erol, 2019).
Kent belleginin olusumunda 6nemli bir yer barindiran binalarin, nifus artisi, mekanlarin eskisi gibi
islevini yerine getirememesi gibi sebepler sonucunda fonksiyon degisikligine gidilmesi veya teknolojinin
gelismesiyle bu binalarin teknolojik donatilara adapte edilme calismalari sonucunda binalarin zarara
ugramasi; yenilenme veya donlisiim adi altinda degisiklige gidilmesi bu binalarin karakterini bozmakta,
tipolojisini ve kent siltetini tehdit etmektedir (Nora, 2006). Bazi restorasyon calismalarinda ise kullanilan
malzemenin orjinaline olan uyumsuzlugu, yanhs onarim teknikleri, fiziksel olarak degisime ugrayan
binada 6nemli tehdit unsurlaridir. Ayrica, halihazirda kullanimda olan mekanlarin dénugtmleri,
yeniden islevlendirilmesi 6nceki kullanim aliskanligindan farklilasma yoluna gidilecekse, bu aliskanligin
kaybolmasina da yol acacaktir (Erol, 2019). Belki de kullanici tiirii ve kullanici yogunlugunda bir degisim
s6z konusu olacak ve bu da yapinin insa edildigi zamanlardan farkli bir islevle yeniden hayat bulmasiyla
gecmisine dair izleri, halkin ve kentin belleginden silecek ve unutulup gidecektir. Gegmis ile bugiin
arasinda bir kdpri kurmak ve yer yer eskiye ve bugtine gecisler saglayan ara kesitler olusturarak eskiden-
yeniye ve yeniden-eskiye gecislere miisaade ederek olusturulan bir kompozisyon sayesinde ge¢misten
glinimuze kadar ulasan izleri gecmise saygi niteliginde koruyarak bunlari kullanicisina hissettirerek
sunabilmenin énemi bilyuktir (Huyssen, 1999). Burada yanlis anlasilmamasi gereken nokta, tamamen
yikip yeniden Uretimi veya ¢ogaltilmasindan bahsedilmemektedir. Bilakis, tarihi alanlarin, mekanin ve
binanin orijinal ruhunu koruyarak, gercekgiliginin zedelenmeden yeniden kullanima kazandiriimasi
hedeflenmektedir.

2.4 Tarihi Kentteki Universite Yerleskesi Hakkinda Bilgi

Kibris'in kuzeyinde yerel merkezli 21 Universite; yurtdisi merkezli ise 4 iniversite olmak lizere toplamda
25 aktif lisans ve yliksek lisans egitimi veren yiiksek 6grenim kurumu bulunmaktadir. Sehir disina kurulan
kampislerle egitim hayatina baslayan bazi Universitelerin, yillar icinde sehrin genislemesiyle sehre
dahil olduklar séylenebilir. Ulkedeki toplu tagima sisteminin yetersizligi diistiniildigiinde, kampdislerin
sehrin icinde yer almasi, Gniversite 6grencileri agisindan ulasimda kolaylik saglamaktadir.

Bu calisma kapsaminda ele alinan Rauf Denktas Universitesi bir vakif Giniversitesi olup, kurulusu 2015
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yilina dayanmaktadir. Kuzey Kibris Turk Cumhuriyeti'nin baskenti Lefkosa'da, surlarici bolgesinde
varhgini strdirmektedir. Yiksekdgretim Planlama, Denetleme, Akreditasyon ve Koordinasyon Kurumu
(YODAK) ve KKTC Milli Egitim ve Kiiltiir Bakanlig tarafindan taninan bir tiniversitedir. Surlarici'nde su an
kapladigi alan, 85 déniimdiir (URL1-2). Universite, adini Kuzey Kibris Tiirk Cumhuriyeti'nin kurucusu ve
ilk cumhurbaskani olan Rauf Raif Denktas’tan almistir. Universitenin ana binasi, rektorliik, 6grenci isleri
daire baskanhgi ve fakilte dekanligini iceren yonetim birimlerinden olusmaktadir. Dikilitas'ta bulunan
ikinci bina ise, derslikleri ve ingilizce hazirlik okulunu barindirmaktadir. Asmaalti'nda bulunan diger
binada ise hukuk fakiiltesi ve uygulama laboratuvarlari yer almakta; RDU Kiiltir Merkezi ise 400 kisi
kapasiteli tiyatro salonuyla ve 120 kisi kapasiteli 6 kiicuik salon ile kiiltiirel etkinliklere mekan olmaktadir.
Kitliphane, bilgisayar laboratuvarlari ve mimarlik atolyeleri, 6grenciler ve akademik personel icin
gerekli tum donatilari saglamaktadir. Ayrica her binada, yiyecek ve icecek ihtiyaclarini karsilamak ve
sosyallesebilmek icin kantin bulunmaktadr.

Tarihi bir yapinin islevinde degisiklige gidilerek glinlimiiz kosullarinda yeni bir kullanim amaciyla
yeniden islevlendirilmesi ve Universite gibi bir egitim alanina doniisimunde, yeni bir ek bina yapimina
ihtiya¢ duyulmus ve bu ekleme, Gniversitenin ana binasinin restorasyon calismalarina ek olarak, en
Ust katinda uygulanmistir. Mimarinin deyisiyle, bu eklentinin en Ust kata ve geriye cekilerek yapilmasi,
sokaktan gecilirken fark edilmemekte ve sokak siluetine zarar vermemektedir (sekil 3-4). Tarihi yapiya
ek bina uygulamalarinin yani sira, kimi zaman da tarihi binalarin korunamamasindan dolayi olusan
yikiminin 6niine gecilememekte ve olusan bu bosluklarin yeniden islevlendirilip bu alanlarda mimari
mekanlar Uretilmesiyle tarihi cevrede yeni bir olusum bicimlenmektedir. Her iki sekilde de (tarihi yapiya
ek ve yikilanin yerine yeniden yapilanma), tarihi dokuya yeni bir 6neri getirilmekte ve yeni bir katman
eklenmektedir (Unli, 2018).

Universitenin yer aldigi sokak ve yakin cevresinin bir béliimi, kentsel koruma alanlarinin yipranmis ve
korumaya alinmamis/ yikilmaya terk edilmis bolgeleri oldugundan, bu kesimlerdeki yasam alanlari ve is
yerleri genellikle alt gelir gruplarinin elindedir (sekil 5-6). Dolayisiyla bu bélgenin stirekliligini saglamak
icin her nekadartarihiyapilarive alanlarikorumanin 6nemibuyikolsa da, aynizamanda buralardaikamet
eden konut kullanicilarinin ve is yeri sahiplerinin yasam kosullarini iyilestirici bir girisimde bulunulmal
ve bu yénde énlemler alinmaldir. Ozellikle 2013 yilindan sonra (sinir kapilarinin acilmasiyla), kiiltiirel
mirasin degerinin ve bu bolgelerdeki ekonomik ayricaliklarin farkina varmis olan entelektiiel kentliler
ise buralar dustik gelirli kesimden halka birakilmayacak kadar degerli goriip sahiplenme girisiminde
bulunmaktadir (Kale, 2011; Unlii, 2018). Bu girisim, ashinda boyle alanlardaki sosyal dokuda degisime
neden olmaktadir.
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Sekil 5-6. Universitenin yer aldigi sokak.

3.BULGULAR

Kavramsal cerceveden gelen ilkeler ile bir degerlendirme tablosu olusturulmustur. Bu tabloyla, calisilan
alandaki Universite olusumunun bdlgedeki kiltirel ve mimari mirasin strekliligine yaptigr katkiy
saptamak hedeflenmektedir. Calisma sonucunda arastirma sorularina aranan cevaplar, asagidaki
degerlendirme ilkeleriyle olusturulan tabloda yanit bulmustur (Tablo 1):

-Kultirel ve mimari mirasin korunmasi

-Fiziki ve sosyo-ekonomik sartlara gore farklilasan mekanlar kurgulanmasi
-Mekanlar arasi baglantinin saglanmasi

-Kullanici gesitliliginin sirekli olarak saglanmasi

-Universite ve dzel sektdr arasindaki iliskinin kurgulanmasi

-Odak yaratmasi

Yapilan gortismeler esnasinda, calismanin sadece bilimsel bir amaca hizmet edecegi ve hicbir kisisel
bilginin kullanilmayacaginin anlatiimasi, katilimcilarin glivenini arttirmistir.
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Bu dogrultuda, goriisme yapmayi kabul edenlerle, asagidaki sorulara cevaplar aranmistir:
« Bélgede Universite agilmadan dnce binalarin kullanim amacglari ve bolgeye katkisi
- Universitenin acilmasiyla yasanan mekansal ve toplumsal degisiklikler
« Surlarici bolgesine yapilan/ yapilmasi hedeflenen katkilar
- Universiteden beklentiler

Universite ana binasi olarak kullanilan bina, Lefkosa eski Genel Hastane binasi olup, éncesinde bir
gazeteye ardindan da bahis oyunlari oynatan bir firmaya kiralanmis sonrasinda ise 15 yildir terk edilmis
ve bos olan bu bina, KKTC Hikiumeti tarafindan Universite icin belli bir sireligine tahsis edilmistir.
KKTC'nin ilk sinemasi olan Misirlizade Sinemasi'nin kullanilmayan binasi da RDU Kiiltir Merkezi'ne
donusturilmis (Tolgay, 2019); bdylece atil durumda olan ve Kibrisli'nin dnemli manevi degerlerinden
olan bu iki bina giinimiizde de hayat bulmaya devam etmektedir.

Calismanin analizleri asagida 6zetlenmektedir: Oncelikle bir anket calismasi yapilmis ve su sorulara yanit
alinmstir. ilk soru olarak “Surlarici denilince akillara ilk gelen sey” sorulmustur. Diger sorular, bélgeyi
ne siklikla ziyaret ettikleri, hangi mekanlar ve nigin tercih ettikleridir. Bu sorulara alinan cevaplar Tablo
2'de verilmistir. Birinci kiime bolge sakinlerini (esnaf, calisan, devlet memuru, is yeri sahibi, o bélgede
yasayan kisiler); ikinci kiime, bu bolgeyi cesitli amaclarla kullananlari; Gglinci kiime de bolgeyi seyrek
ziyaret edenleri temsil etmektedir. Bolgeye gidilerek meydandaki kafede vakit gecirmeyi tercih
edenler ve meydani lniversite ana binasina baglayan sokakta dolasanlarla, toplamda 30 kisiyle anket
gerceklestirilmistir.

Bolge sakinlerinin sik¢a kullandigr Giniversite sokadi ve Sarayoniu Meydani, kamusal alan olarak, bu
kullanicilar icin islevini yerine getirmekte, 6zellikle meydandaki banklar yaslilar icin dinlence ve temiz
havayi soluma alani olarak gorulirken, Dikilitas ve sokaklar ise, bolge sakinlerinin cocuklarinin oyun
alanlari ve genclerin birbiriyle kaynastigi alanlardir. Bolgeyi sik ziyaret edenlerin biyik bir cogunlugunu
geng kesim olustururken; orta yasl yerel halk ise, 6zellikle meydandaki duizensizlik, giirtltu kirliligi gibi
sikintilara deginip bolgede kendi yas gruplarina hitap edecek alanlarin olmadigini dile getirmekte ve
sadece bu bdlgede bulunan dikkanlardan alis-veris yapacaksa veya bolgedeki is yerleri, devlet daireleri
gibi kurumlaraisi diistiglinde bolgeye geldigini soylemektedir. Yabanci uyruklu 6grenciler, toplu tasima
sikintisindan dolayi her zaman bu bdlgeye ulasamazken, Kibris'ta askerligini yapan Tirk Silahli Kuvvetleri
askerlerinin bazilar da izin glinlerinde gezmek ve alisveris yapmak icin surlar icini tercih etmektedirler.
Bolgenin kullanicisina hissettirdikleri, sik ziyaret edenler icin huzur verici bir yer iken; bu bdlgeye seyrek
ugrayanlarin ziyaret etmeme sebebinin en basinda diizensiz ve bakimsiz olmasi gelmektedir.

“Eskiden burasi daha huzur verirdi. Fakat simdi gencligin ¢cok gelmesi sebebiyle, huzur kagti ve burasi
geceleri cok giivenli degil.” (61 yasinda, kadin). “Bélge, editimsiz insanlar ve basibos genclerle dolu. Ozellikle
hafta sonlari er-erbas izin glinlerinde buraya dolusuyor. Amagsiz bir kalabalik ve tedirgin edici bakislar
var” (54 yasinda, kadin). Diyen seyrek ziyaretciler, bélgenin gtivenliginden sikayet etmektedir. Bir baska o
bélgeli esnaf ise, “Ben kunduraciydim, burada tim esnaflar birbirini tanirdi ve desteklerdi. Ogle arasinda




290

ABDULLAH CAN, CEMIL ATAKARA

diikkanimin kapisini agik birakir ve eve yemege giderdim. Yanimda kahveci vardi, ben yokken o diikkanima
bakardi. Simdi buralar eskisi kadar giivenli degil, halkimiz da bu bélgedeki esnaflari desteklemez oldu. Ben
de diikkanimi kapattim, benden sonra kahveci de kapatmis.” (86 yasinda, erkek). Seklinde agiklamada
bulunarak gtivenlikten yakinmakta ve yerli halkin bu bélgedeki esnafi desteklememesinden sikayet
etmektedir.

Kamusal mekanlarda yapilan arastirmalarda glivenlik algisinin saptanmasi sik rastlanan bir olgudur
ve bazi durumlarda abartiimis olabilmektedir. Ayni mekan, farkli insanlar icin “gtivenli” ya da “tehlikeli”
gorilebilir. Bu, tamamen sakinlerin kentsel mekanlara iliskin 6znel risk algisi ile gercek risk arasinda
ayrim olabilecegini sergiler (Ittelson, 1978). Bolgeyi sik ziyaret eden ve 6zellikle geng kesim icin burasi
genellikle “glivenli” ve sosyallesmek, vakit gecirmek, eglenmek icin uygun bir yer olarak gorilirken;
seyrek ziyaret edenler ise “glivenliksiz” ve kalabalik, guriltili oldugunu disiinmektedir. Dikkate deger
bir baska boyut da, gorisilen kisiler arasindan bu sekilde diistinenlerin elli yasin izerinde olan ve bu
bolgenin ¢ok uzun yillar dnceki halini hatirlayan ve o glinler gibi olmasini isteyenler olmasidir. Belki
de nifusun bu kesimine hitap edecek alanlar yaratarak, onlara hayallerinde hayal meyal kalan Eski
Lefkosa'yi tekrar yasama firsati verecek mekanlar 6nererek onlari bu bélgeye cekmek gerekecektir. Bir
zamanlarin gencleri olan, simdilerde yerlerini yeni genclere birakan ve birbirlerini anlayamayan bu iki
neslin bir araya gelip kaynasacagi bir surlaricinde hem bu bdlgede yasan alt gelir grubundan insanlari
hem de surlar disina ¢ikan ama buradaki glinlerine de 6zlem duyan Eski Lefkosa’nin esas sahipleri de
kaynasacaktir.

4, SONUC

Kilturel mirasin g6z bebeklerinden biri olan surlarici bolgesinin kultiirel strekliligi biyik 6nem
tasimaktadir. Bu ¢alismayla bélgedeki mimari yapilarin ve kamusal mekanlarin kullaniminin 6zendirilip
mekanlarl giin yuziine c¢ikartacak ¢ekim noktasi olusturulmasi gerektigi gortilmektedir. Halihazirda
bulunan Universite vasitasiyla farkli profilde kullanicilarin bir araya gelmesi miimktinken, bu kullanici
profilini daha da cesitlendirmek ve kiiltlirel ve mimari mirasi kullanicisi ile bulusturmak ve bunu yaparken
bir yandan da siirekliligi ve korunmasinin devamhhgi saglanmalidir.

Toplumun tiketim olanaklari genisleyip degistikce, zaman gecirilen kamusal mekanlarla ilgili
diizenlemelerin degismesi ve giderek ticarilesen kamusal mekanda derinlesen sinifsal ve kiiltirel ayrisma
sonucunda bu mekanlarin kullanicilari ge¢misten giinimuze degisiklik gostermis ve gostermeye de
devam etmektedir. G6¢ olgusunun neden oldugu bu degisimden, bélgenin kiltirel ve mimari degerleri
de etkilenmekte ve bunlarin surekliligi tehlike arz etmektedir. Farkli kesimlerin, glindelik yasam
kdltarlerinin i¢ ice gectigi bir kamusal mekan yaratabilmek ve farkli yasam bicimlerinin benimsedigi
kendi kamusal mekanlarinda kendi kimliklerini ve yasam ritlellerini sirdirmeye yonelmesinin
sonucunda ortaya ¢ikan bu farklilasma ve mekansal ayrismayi surlarici sokaklarinda da hissedebilmek
mUimkindur.
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Universite ana binasi, merkezi konumda yer almasa da o bdlgenin 6znelerinden biri konumunda
olmalidir. Surlaricinin bircok mekaninin giderek el degistirdigi ve degisirken de fonksiyonunun da
cesitlendigi ve tiiketim kiltlrinin egemenligi altina girdigi bir dénemde, (iniversitenin ana binasi da
fonksiyon degistirmis olsa bile, karakterini korumaya devam etmekte ve bélge esnafina umut olmaktadir.
Boylece Universitenin kamusal mekan islevini, modernlestirici ve kentlilestirici roltinu farkl zamanlarda
farkli siniflarin ilgisini cekerek yapamasa da kidiltiirel ve mimari mirasin korunup strdiiriilmesine tek bir
kullanici kitlesi Gzerinden ev sahipligi yaptigi soylenebilir.

Tablo 1: Kavramsal cerceveden gelen ilkeler ile olusturulan degerlendirme tablosu

Arastirma

Sorulan Degerlendirme ilkeleri Rauf Denktas Universitesi

Eski yapinin kamusal kullanimda
olmasi, yikip yeniden yapma gibi bir
Kiltirel ve mimari mirasin politika izlenmediginden korumaci
korunmasi bir yaklagim sergilenmis ve kiilttrel ve
mimari kimligin devam ettirilme ¢abasi
go6zlemlenmistir.

Universite mekanlarinin hepsi kendi
Fiziki ve sosyo-ekonomik sartlara gore baglaminda dusiinilmistir ve mekan
farkhlasan mekanlar kurgulanmasi ¢oztimleri ihtiyag dogrultusunda
cesitlenmistir.

Mekanin
siirekliligi

Universite mekanlarinin surlar icinde
farkli noktalara dagilhmi sebebiyle, bu
noktalar arasindaki erisim glizergahi
Mekanlar arasi baglantinin saglanmasi Gizerinde bulunan mekanlar, sokak ve
yuriyus yollari ile baglanti kurgusu
olumlu bulunmustur fakat gelistirilmesi
gerekmektedir.

Calisanlar, yerel halk, turistler gibi

bircok kullanici grubunun yani sira
bunlara eklenen 6grenci popuilasyonu
da bolgeye siirekli insan akisina katki
Kullanicinin Kullanici cesitliliginin strekli koymustur. Fakat belki de canliligin
stirekliligi olarak saglanmasi strekliligi icin 6grenciler ve diger
katilimailar icin gtintn farkl saatlerinde,
farkli alanlarda bélgeye insan ¢ekecek
etkinlikler, seminerler, atdlye calismalari,
aksam kurslari vs. dlizenlenebilir.

Sarayoni Meydani'na ve diger cok iyi
bilinen, ayni zamanda her biri birer
odak noktasi olan kamusal ve kiilturel
mekanlara yakinhgi, Gniversitenin
Odak yaratmasi erisilebilirligi ve bu cevreler ile karsilikli
insan trafigi acisindan avantajli; fakat
ayni zamanda da boylesine gliclii odak
noktalarinin altinda soniik kalmasina
yol agmaktadir.

Kamusal ve ticari
alanlarin siirekliligi
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Tablo 2: Bolgeyi kullananlarin profilleri ve tercih ettikleri mekanlar

Bolge sakinleri Sik ziyaret edenler Seyrek ziyaret edenler
Tercih edilen Mahkemeler Binasi, diikkanlar,
mekanlar Meydan Kafe, sokak, meydan is yerleri
Fiziksel-sosyal | Temiz hava, carsi, Huzur, tarihle ic ice olma, Dizensizlik, gurdltu kirliligi,
ozellikler tarihi sehir, dar degisik insanlar gérme bakimsiz alanlar, genclik alanlari,
(surlarigi sokaklar glivenliksiz
denilince akla
ilk gelenler)
Kullanim Gezinti, dinlence, Egdlence, sosyallesme, kahve is, aligveris gereksinimleri
amaci vakit gecirme icme, alig-veris
Kullanici yashlar (4), mahalle | Surlar disinda yasayan yerli Aileler (2), surlar disinda yasayan
kitlesi gengleri (3), esnaf genc kesim (8), askerler (1), yerli orta yasli ve yash kesim (6),
(2), Seyyar satici (1) yabanci uyruklu égrenciler (1) | yabanci uyruklu 6grenciler (2)
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Ozet

Doga, her zaman insanlarin ilgisini ¢cekerek bilgi ve ilham kaynagi olmustur. Dogada mevcut prensiplerden
yararlanarak olusturulan, tasarim prensipleriyle yapili cevre-doga iliskisi icin uygun ¢6zim bulunabilir. Bunun
icin 6ncelikle insan-dodga iliskisinin karsilikli yarar saglamasi, birbirlerini destekleyerek ilerlemesi gerekliligi fark
edilmelidir. Arastirmada, doga temelli tasarim yaklasimlarindan; insanin cevresel sistemlerin parcasi oldugu ve
bu cevresel sistemlerde gerceklesecek herhangi bir degisikligin insani da etkileyecegi gercegini temel alan re-
jeneratif tasarim ele alinmistir. Rejeneratif yaklasimda sadece var olan cevresel sistemlerin korunmasi degil, bu
sistemlerin ilerlemesi, daha iyiye gitmesi hedeflenmektedir. Cevresel zararlari iyilestirerek sonrasinda cevreye
katki saglamayi amaclayan rejeneratif tasarim, cevresel sistemleri ve insan saghginiiyilestirmeye yonelik 5nemli
bir potansiyele sahiptir.

Anahtar Kelimeler: Doga, Mimari tasarim, Strdirilebilirlik, Strdirilebilir kalkinma, Rejeneratif tasarim.

REGENERATIVE DESIGN IN NATURE CONSERVATION
Abstract

Nature has always been a source of knowledge and inspiration by attracting people’s attention. A suitable solu-
tion can be found for the relationship between built environment and nature with the design principles created
by using the existing principles found in nature. For this, it should be realized that the human-nature relations-
hip should provide mutual benefit and progress by supporting each other. In the research, regenerative design,
one of the nature-based design approaches, that is based on the fact that human beings are a part of environ-
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mental systems and any change in these environmental systems will also affect humans, is discussed. In this ap-
proach, it is not only aimed to protect existing environmental systems, but also aimed to advance and improve
these systems. Regenerative design, which aims to contribute to the environment by improving environmental
damage, has an important potential to improve environmental systems and human health.

Keywords: Nature, Architectural design, Sustainability, Sustainable development, Regenerative design.

1. GiRis

Mimarlik disiplinine insan-doga iliskisi acisindan bakildiginda, yapili cevrenin dogadan uzaklastig,
dogayla iliski kuramayan mekanlarin insanlari olumsuz olarak etkiledigi gorilmektedir. Bu diistincenin
ve cevresel problemlerin etkisiyle doga temelli tasarim yaklasimlari &nem kazanmistir. Gliniimuzde bu
yaklasimlardan, doga ile birlikte doga icin tasarlamaya dayanan rejeneratif tasarim 6n plana ¢ikmistir.

Mimari tasarim, agirlikli olarak bireysel yapiya veya yapi Olceginde enerji ve maliyet verimliligine
odaklanmaktadir (Craft vd, 2017). Bu yaklasim, yapili cevrenin stirdurilebilir gelisimi icin 6nemli olsa da
yapili cevreye ekosistem dlceginde yaklasarak daha iyisi hedeflenmelidir. Clinki strdirilebilir olmayan
ozelliklerdeki kentlesme arttikga, stirdlrulebilir kalkinma igin rejeneratif tasarimin dnemi artmaktadir.

2. REJENERATIF TASARIM
2.1 Rejeneratif Tasarim Kavrami

Rejeneratif, kelime olarak “yenilenme/yeniden ortaya getirmek” anlamina gelmektedir. Rejeneratif tasa-
rim ise Reed'e gore “nesne degil, kapasite (verim) insa etme” olarak tanimlamaktadir (Reed, 2007).

Rejeneratif tasarim kavrami, John Tillman Lyle tarafindan 1994'te ‘Regenerative Design for Sustainable
Development’ adli kitapta tanitilmistir. Ana ¢ikis noktasi, insanlarin yasam alanlarini yapilandiran dog-
rusal Uretim modellerinin ileride sehirlere enerji, malzeme ve diger hizmetleri saglayan sistemlerin de-
jenerasyonuna yol acacagi duistincesidir. Bunun yerine Lyle, “Enerji ve malzemeler icin tedarik sistemleri,
isleyislerinde siirekli olarak kendi kendini yenilemeli veya yenileyici olmalidir” diisiincesini dnermekte-
dir (Lyle, 1994).

Birlesmis Milletler Cevre Programi'na (UNEP) gdre (2009), gelismis Ulkelerde 2050 yilinda var
olacak yapilarin ¢cogu insa edilmistir ve diinyadaki tim enerjinin %40'indan fazlasi yapili cevre icin
kullanilmaktadir. Bu g6z 6niine alindiginda yapili ¢evrenin rejeneratiflige dogru gegcmesi gerekmektedir
(Craft vd, 2017). Rejeneratiflige dogru gecis yapilmazsa, sadece tiikenme ve bozulma oranini
yavaslatmanin Otesine gecmek imkansiz olacaktir (Mang ve Reed, 2012a). Bu nedenle mimarinin
rejeneratif tasarima yonelerek yapili ¢cevrede insan ve dogal sistemler ile iliski kurmasi gerekmektedir.
Clnkil rejeneratif tasarim, biyosfere ve sosyal sistemlere (bitiin ekolojik sistemlere) verilen zararin
onarildidi bir gelecek yaratma potansiyeline sahiptir (du Plessis ve Brandon, 2015).

Rejeneratif tasarim, toplumun ihtiyaclarini doganin bitiinligiyle birlestiren strdirilebilir sistemler
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olusturmakicin kullanilan strecleri kapsamaktadir. Rejeneratif tasarimda insanin ¢evresel sistemlerin bir
parcasi oldugu ve bu sistemlerde gerceklesecek herhangi bir degisikligin insani olumlu ya da olumsuz
olarak etkileyecegi gercegdi temel alinmaktadir. Rejeneratif kavraminin temelinde insanin dogadan ayri
oldugu, onu diledigince kullanabilecegi gorisintin ve surdirilebilirligin saglanmasiicin eko-verimlilige
dayali‘daha az zarar verme’yaklasiminin butlnuyle kaldirimasi bulunur (Zari, 2012).

Rejeneratifkavramikapsaminda,dogayave cevreselsistemlereyapilicevreile verilen zararindurdurulmasi
icin yapili cevrenin tasarlanmasinda, tretilmesinde, kullanilmasinda ve yok edilmesindeki yaklasimlarin
da degismesi gerekliligi bulunur (Zari, 2012). Bu kavram, sadece insana ve yapiya odaklanan yaklagim
yerine, insanin ve dogal ¢evrenin birlikte gelismesine, karsilikli yarar saglamasina olanak taniyacak yapih
cevre 0ngorusuyle, rejeneratif tasarim yaklasimini dogurmustur (Mang ve Reed, 2012a).

Rejeneratif tasarima gore;
+ Yapi 6lcegine odaklanmis mimari tasarim yaklasimi, ekosistem 6lceginde genisletilir.
- insanlar, cevresel sistemlerin parcasidir; bu sistemlerdeki degisikliklerden etkilenmektedir.

« Bu anlayis, ekosistemlere verilen zarari onarma potansiyeline sahiptir.

2.2 Rejeneratif Tasarim Yaklasimi

Yapili cevre, iretim stirecinde ve sonrasinda yenilenemeyen enerji kaynaklari tiiketmektedir. Rejeneratif
tasarim yaklasimi, cevre acisindan olumsuz yapili cevre iretimi gibi insan eylemleriyle meydana gelen
durumlara yanit olarak ortaya ¢ikmistir.

Lyle rejeneratif tasarimi, sistemlerin kendi fonksiyonel stiregleri icin gerekli enerji ve malzemeleri siirekli
olarak yer degistirerek muhafaza eden bir anlayis olarak ele alip rejeneratif yaklasimi, insanlarin cevresel
kosullarini yenilerken islerin bir kismini mevcut sistemin strekliligini koruyacak uygun kaynaklari
saglayarak doganin kendi kendine yapmasina imkan vermek olarak tanimlamaktadir (Lyle, 1994).
Rejeneratif yaklasim; uyum, esneklik ve yenilenme stratejilerine dayanarak doga ile ortakliga vurgu
yapan bir alternatif sunmaktadir (du Plessis, 2012).

Rejeneratif tasarim yaklasimi ile stirdUrlebilir tasarim benzer olsa da uygulamalarinda farkhhiklar vardir.
Mevcut uygulamalarda surdurilebilirlik, tliketim ve Gretimin dengelenmesi ile ilgilidir. Rejeneratif
tasarim ise mevcut surdirulebilirlik uygulamalarini baslangi¢ olarak gorip ekosistem saghgini
arttirmak, boylece gecmis kentsel gelisimin neden oldugu ekolojik eksiklikleri diizeltmek icin gelismis
bir yaklagimdir.

Rejeneratif tasarim anlayisina gore yapi, yalniz bir varlik olarak stirdirilebilir olamaz; ancak daha biytik
bir sistemin parcasi olarak strdurilebilirlige olumlu katkida bulunabilir (Cole, 2012). Baska bir ifadeyle,
yapinin icinde bulundugu alanin ekolojik sagligina hizmet etme potansiyeli, strdirilebilir bir bittn
icin caba gdstermesi agisindan, yapinin bireysel performansindan daha énemlidir (Mahir, 2014). Yapi,
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daha genis ekosistemin tek bir bileseni olarak degerlendirilecek olursa, strdirilebilirlik performansi,
ekosistem Uzerindeki etkisi ve toplam sistem degerini gelistirebildigi kadar degerlidir (Mang ve Reed,
2012a).

Rejeneratif gelisme diislincesiyle yapili cevrede eylemler sonucu olusan atiklarin yeniden kullanilabilecek
kaynaklara donustlrilmesi hedeflenmektedir. Yapili cevrenin, cevreye zarar vermeyecek sekilde,
tikettiklerinin baska bir sistemin ¢iktisi olmasi, Urettiklerinin baska bir dongtiniin girdilerini olusturmasi
istenir. Boylece kaynaktan atiga giden tek yonliu dogrusal sireg, birbiri ile iliskili dongiler seklinde
degistirilir. Ayricayapilar bireysel objeler gibi degil, birbirleriyle ve ekosistemlerin parcasi olarak goriilerek
bir bltiin olarak tasarlanir. Bu nedenle rejeneratif yaklasimla yapi tasarimina baslarken 6ncelikle farkli
Olceklerdeki sistemler ile kurulacak iliskiler, bu sistemlerden nasil yararlanilacagi ve bu sistemlere nasil

yarar saglanacagi belirlenmelidir.

Daha az ?

Enerji
Ihtiyaci

T Rejeneratif

N sl
S’t"lrJﬁrﬁlebiIir Restoratif Rejeneratif

-

Geleneksel Yesil

Daha fazla
_ Enerji
- Ihtiyaci ¢

Resim 1. Tasarim Yaklagsimlarinin Degisimi (Mang ve Reed, 2012b)

Rejeneratif anlayis ile, insanin yasamini saglikli olarak stirdiirebilmesi icin tasarlanan yapili cevre, artik
sadece insan icin degildir. insanin da icinde yer aldi§i doga ve ekosistemler icin pozitif etkileri olacak
yeni bir sisteme doniismektedir. Bu yeni bakis acisi sayesinde, hangi 6lcekte olursa olsun, yapili cevrenin
kendisinden daha buiytk bir cevresel sistemin parcasi oldugu, ayni zamanda kendisinden daha kiiglik
cevresel sistemleri icerisinde barindirdigi anlasiimistir. Ayrica insan-yapili cevre-doga arasinda karsilikh
iliskiler oldugu fark edilmistir. Bu tasarim anlayisinda sadece var olan sistemlerin korunmasi degil; bu
sistemlerin ilerlemesi, daha iyiye gitmesi hedeflenmektedir (Bkz. Gorsel 1).

Gorsel 1, dejenerasyondan rejenerasyona gecis surecinde farkh surdurilebilirlik yaklagimlarini
vurgulamaktadir. Yapili ¢evrede surdirulebilir tasarima yodnelik mevcut yaklasimlar, tasarimin
bilesenlerinin verimliligini artirarak olumsuz etkilerini azaltmaya gucli bir odaklanma oldugundan,
dejenere sistemlere girme egilimindedir (Craft vd, 2017). Ancak rejeneratif tasarima gegis icin, tek bir
yaplya verilen 6nemin azaltiimasi ve tiim sistemin evrimine odaklanan tasarim siirecine daha fazla
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onem verilmesi gerekmektedir.
Rejeneratif tasarim yaklasimi,
« Cevre problemlerine yanit olarak ortaya ¢ikmistir.

+ Mevcut cevresel zararlari iyilestirerek sonrasinda tiikettigimizden daha fazlasiyla cevreye katki
saglamayi amaglamaktadir.

« Mevcut surdurilebilirlik uygulamalarindan farkli olarak ekosistem saghgini arttirmaya yoneliktir.

« Sureg odaklidir. Tasarimin etkileri hemen degil, zaman icinde g6zlemlenir.

2.3 Rejeneratif Tasarimin Onemi

Ekosistemler Gzerinde olumsuz etkileri bulunan yapili cevre, doga ve insan sagligini etkileyen cevresel
sorunlardan giderek daha fazla sorumlu tutulmaktadir. Cevreye zarar veren eylemler sonucunda kiiresel
1sinma, iklim degisikligi, hava kirliligi gibi sorunlar ortaya ¢cikmaktadir. Hatta ekosistemlerin zarar gérmesi
ve insanlarin dogadan uzaklasmasi sonucunda Covid-19 gibi salgin hastaliklar ortaya ¢citkmaktadir (WWF,
2020). Ayrica Dogal Hayati Koruma Vakfi'nin (WWF) 2020 yili Yasayan Gezegen Raporu’na gore insanlarin
ekolojik ayak izi, diinyanin biyolojik kapasitesini %56 oraninda asmis durumdadir. Yani insanlarin tiiketim
hizi, kaynaklarin kendilerini yenileyebildigi hizin 1.56 katidir. Bu hizla ve mevcut sistemlerle kaynaklarin
surdurilebilmesi miimkiin degildir. Kaynaklarin sirdirilebilmesi, yenilenmesi icin hizla kaynak tiiketen
sistemlerin yerine dogayla uyumlu sistemler gelmelidir.

Daha saglikliyasam icin, mimarlik disiplini, insa edildikleri cevreyi olumlu etkileyen yapilara yonelmelidir.
Rejeneratif mimari, yapilarin olumsuz etkilerini ortadan kaldirarak cevrelerine uyumlu olmalarini
saglamaktadir. Clinkl rejeneratif tasarim, yalnizca doganin tahrip edilmesi sonucunda olusan cevresel
sorunlara yonelik bir ¢6ziim degil, ayni zamanda ekosistem sagligini iyilestiren, gelistiren bir yaklagimdir.
Rejeneratif yaklasim sayesinde insan eylemleri, sonuglar ekosistemleri olumlu etkileyecek sekilde
degismektedir. Bu nedenle rejeneratif tasarim anlayisi mimarlik disiplini de dahil olmak lizere tim
alanlarda benimsenmeli, yayginlastiriimahdir.

3. REJENERATIF TASARIM ViZYONU - REJENERATIF MiMARI

Mimaride rejeneratif tasarim yaklasimi, yetersiz kalan sirdurdlebilirlik calismalarina alternatif olarak
on plana ¢ikmistir. Clinkl ekolojik, yesil, eko-verimlilik gibi surdirilebilirlik yaklasimlari cevreye verilen
zarari yalnizca azaltma cabasi icermektedir. Rejeneratif mimari, insanlari ekosistemlerin bir parcasi olarak
icermekte ve yasayan diinyayla insan iliskilerini de ele almaktadir (Reed, 2007).

Littman‘a (2009) gore rejeneratif mimarinin iki odagi bulunmaktadir. Birincisi, yapinin cevresel etkilerinin
ortadan kaldirimasi icin verimlilik performansina dayanan bir mimari Gretme cabasidir. ikincisi ise
rejeneratif tasarlanmis yapi ile ¢evresinin mimari planlamada esit ve bir butliin olarak gozetilmesi;
bireysel yapilar degil, baglamiyla bittinlesmis sistemler Uretilmesi fikridir. Bu nedenle yapili cevrenin,
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yalnizca yapidan fazlasi (yapi, mekanlar, sistemler, enerji, fauna, bitki 6rtiist vb.) oldugunda rejeneratif
olabildigi savunulmaktadir. Rejeneratif yapi ve tasarim siireci, cevrenin biyotik ve abiyotik bilesenleri
icin yasam kalitesini artirarak cevrenin dogal ortamini restore etmekle kalmamakta, ayni zamanda
iyilestirmektedir (Brown vd, 2018).

Mimaride rejeneratif tasarim vizyonuna sahip Living Building Challenge, LEED v4.1 gibi sertifika
sistemleri bulunmaktadir. LBC, yapil ¢evre icin bitlinsel bir performans standartidir. Toplumsal olarak
adaletli, ekolojik olarak yenileyici gelecege destek olmayi hedefleyen LBC, projenin boyutu ve konumu
ne olursa olsun tasarim, insaat ve insan-doga arasindaki simbiyotik iliskiyi destekleyen bir sistem
saglamaktadir (URL-1). Dogadan koparak hizla kentlesen diinyada, insan-doga iliskisini yeniden kurmak
icin harekete gecmek gerektigini belirtmektedir. LEED ise v4.1 stirimuyle butiinsel bir derecelendirme
sistemine ge¢mektedir. Performans odakh surdirilebilir stratejiler araciligiyla daha kaliteli projeler
sunulmasini destekleyen LEED v4.1, insanlari 6n planda tutmakta ve saglk, dayaniklilik, sosyal esitlik
gibi kavramlar destekleyerek insanlarin yasam standartlarinin ylkselmesine katkida bulunmaktadir
(URL- 2). Bu sertifika sistemleri rejeneratif tasarim yaklasiminin yayginlasmasinda ve uygulanmasinda
onemli bir role sahiptir.

3.1 Rejeneratif Mimari Ornekleri
incelen projelerin seciminde yapilarin, rejeneratif mimariye uygun, Living Building Challenge
sertifikasina sahip olmasina dikkat edilmistir.

3.1.1 VanDusen Botanical Garden Visitor Centre

Ziyaretci Merkezi, Living Building Challenge gereksinimlerini karsilamasi amaciyla tasarlanmistir (URL-
3). Yapi hem gorsel hem ekolojik acidan uyumlu bir denge icindedir.

Tasanm sulrecinde dogal kaynaklarin korunmasi, uzun omirli ve yerel malzeme secimi, dogal
havalandirma ve aydinlatma, su ve enerji yonetimi konularina dikkat edilmis, atik malzemeler biyiik
oranda geri donustirulerek yeniden kullaniimistir (URL-4). Yapi, yerel bitkileri iceren yesil catisi ve
peyzajiyla farkli ekolojik bolgeler olusturarak faunanin kullanimi tesvik etmektedir.

ZiyaretciMerkezi,yenilenebilirkaynaklarlayilikbazdanet-sifirenerjielde etmektedir. Dogal havalandirma
ve aydinlatma 6n planda tutulmustur. Yagmur suyu filtrelenerek yapinin gri su gereksinimleri icin
kullanilmaktadir. Sifir karbon ayak izine ulasmak, saglikli, sicak bir ortam saglamak amaciyla az bakim
gerektirecek, dogal, yerel ulasilabilen malzemeler secilmistir (URL-4).

3.1. 2 Sustainable Buildings Research Centre

Wollongong Universitesi‘'nin siirdirilebilir yapili cevre icin arastirmalar sunan Merkez, Living Building
Challenge sertifika gereksinimlerini karsilamak icin tasarlanmistir.

Tasarimin ana etkenlerinden net-sifir enerji hedefi icin fotovoltaik paneller kullanilmis, yerinde depolama
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alani saglanmistir. Tasarimcilarin net-sifir su yaklasimi, yerel saglik ve guvenlik diizenlemelerinin kamu
su kaynagindan icme suyunun kullanilmasi sarti disinda su kullanimini azaltarak ihtiyaci yagmur suyu ile
karsilamak olmustur. Ekolojik su akisina yonelik yaklasimlari ise atik suyun aritilarak ¢evredeki arazinin
sulanmasi i¢in kullaniimasi olmustur.

Yapi, kullanicilarin saglik ve refahina yonelik tasarlanmistir. Biitiin mekanlarda dogal havalandirma ve
aydinlatma saglanmistir (URL-5). Bu sayede giin boyunca yapay aydinlatma ihtiyaci azaltilmis, temiz
hava erisimi ve dis mekanla giicli bir baglanti saglanmistir. Ayrica yapiya eklenen tak-calistir (plug-play)
sistemiyle arastirmacilarin gug, atik ve su sistemlerine baglanarak, yapidaki sistemleri degistirmeleri,
kullanici olarak yeni teknolojileri test etmeleri saglanmistir (URL-5).

3.1.3 Sonoma Academy - Guild & Commons Building

Guild & Commons, doganin biitiinsel saglik (well-being) tizerindeki olumlu etkilerinden yararlanmakigin
tasarlanmistir (URL-6). Yapi, hava kalitesine, giin 1s1§ina, saghkli malzemelere ve sistemlere odaklanan
biyofilik ilkelerle, ekosistemler korunarak, doga ve insan merkezli yaklasimla tasarlanmistir (URL-7).

Proje, flora ve faunaya 6nem vermistir. Dogayla baglanti, temizhava, glinisigi yapi tasarimini sekillendiren
ana ogeler olmustur (URL-6). Termal kontrol icin dogal havalandirma ve pasif iklimlendirme ile birlikte
siniflarin dis mekan baglantilari saglanmistir.

Enerjitasarrufuveverimliligionemsenerektasarlananyapiicinenerji, fotovoltaik panellerle Gretilmektedir.
Mevcut kuraklik tehdidine karsi su yonetimi ve korunmasi icin sistemler Snemsenmistir (URL-6). Yagmur
suyu yakalama sistemiyle icilebilir olmayan su ihtiyaci, atik su ise filtrelenerek bahce sulamasi ihtiyaci
karsilanmaktadir. Malzemelerin geri kazanilmis, geri donistiirilmis veya diisiik karbonlu olmasina, yerel
ulasilabilmesine, toksik madde icermemesine, uzun 6mdarliligine, dayanikliligina, bakim kolayligina
dikkat edilmistir.

3.1. 4 Miller Hull San Diego Studio

Proje, Living Building Challenge sertifika gereksinimlerini karsilamayi hedefleyen bir ic mekan tadilatidir
(URL-8). Mevcut yapinin iyilestirilmesi sayesinde gdmuli karbon emisyonu azaltiimis, yeni bir yapinin
olusturacagi karbon emisyonu engellenmistir.

Yapi kullanicilarin saghgini, konforunu saglamak icin tim mekanlarda dogal havalandirma, dogal
aydinlatma ve dis mekan erisimi saglayacak sekilde tasarlanmistir (URL-9). Net-sifir enerji hedefine
fotovoltaik paneller ve yedek gii¢ saglayan pil sistemi ile ulasilmistir. Su tasarrufu saglayan armatirler
tercih edilmistir. Malzemelerin toksik madde icermemesine dikkat edilmistir. Mevcut malzemeler
yeniden kullanilmis ve geri donistlrilmis malzemeler tercih edilmistir.

3. 1. 5The Kendeda Building For Innovative Sustainable Design

Yapi cevre egitimini tesvik etmek icin ve sosyal faaliyetler icin topluma acik bir alan olarak tasarlanmistir
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(URL-10). Otopark olarak kullanilan bir alan, bu projeyle, dogayla etkilesim saglayan bir yapiya

donustirdlmustar.

Tasarnim surecini, enerji yonetimi, yagmur suyu yonetimi, saglikh ekolojik sistemler, pasif iklimlendirme

unsurlari sekillendirmistir. Her mekanda, temiz hava ve giin 151g1 erisimi saglanmistir.

Yapi, ihtiya¢c duyulandan daha fazla yagmur suyu toplamakta ve fazla suyu, aritilan gri su ile topraga

birakarak ekolojik su akisini korumaktadir (URL-11). Kompost tuvaletler kullanildigindan karasu

olugsmamaktadir. Yapida kullanilan enerjinin tamami fotovoltaik paneller ile Uretilmektedir. Geri

kazanilmis veya geri donustirilmis malzemeler tercih edilmistir. Ayrica malzemeler diisiik karbonlu,

yerel, dayanikli, uygun maliyetli ve toksik madde icermemektedir.

Tablo 1. Mimaride Rejeneratif Yaklasima Gore Proje Analizi (URL-3, URL-4, URL-5, URL-6, URL-7, URL-8,
URL-9, URL-10, URL-11'den yararlanarak olusturulmustur.)

The Kendeda
. . . ’ Building For
. Van Dusen Botanical Sustainable Buildings Sonoma Academy - Guild & X . . .
Proje . Miller Hull San Diego Studio Innovative
Garden Visitor Centre Research Centre Commons X
Sustainable
Design
Yih 2011 2013 2018 2018 2019
Konumu Kanada Avustralya ABD ABD ABD
Fonksiyonu Botanik Bahcesi Egitim Egitim Ofis Egitim
LBC-Petal (2021)
B LBC-Petal (2017) LBC-Living (2019) LBC-Living
Sertifikalar LBC-Zero Carbon LBC-Petal (2020) (2021)

Tasarim Yaklasimi

Enerji Korunumu

Su Korunumu

LEED-Platinum

Surdurdilebilirlige rejeneratif
bakis acisiyla yaklasilarak
pasif ve aktif sistemler
kullanilmustir.

Yapi-ekolojik sistem iligkisi
dnemsenmistir.

Net-sifir enerji hedefiyle
fotovoltaik sistem kulla-
nilmistir.

Yagmur suyu filtrelenerek
kullanilmaktadir.

Atik su, filtrelenerek bahge-
ye birakilmaktadir.

Green Star-6 Star

Surdurulebilirlige rejeneratif
bakis acisiyla yaklasilarak
pasif ve aktif sistemler
kullanilmistir.

Saglikl, tretken bir or-
tam, yapinin kilit unsuru
olmustur.

Net-sifir enerji hedefiyle
fotovoltaik sistem kulla-
nilmistir.

Yagmur suyu filtrelenerek
kullaniimaktadir.

Atik su, aritilarak bahgenin
sulanmasi icin kullanil-
maktadir.

LEED-Platinum

Surdurdlebilirlige rejeneratif
bakis acisiyla yaklasilarak
pasif ve aktif sistemler
kullanilmustir.

Biyofilik ilkeler benimsen-
mistir.

Net-sifir enerji hedefiyle
fotovoltaik sistem kulla-
nilmistir.

Yagmur suyu filtrelenerek
kullanilmaktadir.

Atik su filtrelenerek bahge-
nin sulanmast i¢in kullanil-
maktadir.

Surdurulebilirlige rejeneratif
bakis acisiyla yaklasilarak
pasif ve aktif sistemler
kullanilmistir.

Net-sifir enerji hedefiyle
fotovoltaik sistem kulla-
nilmistir.

Kullanilan armattirler
sayesinde su tasarrufu
saglanmaktadir.

Surdirilebilir-
lige rejeneratif
bakis agisiyla
yaklasilarak pasif
ve aktif sistemler
kullanilmustir.

Net-sifir enerji
hedefiyle foto-
voltaik sistem
kullanilmustir.

Yagmur suyu
filtrelenerek kul-
lanilmaktadir.

Atik su filtrele-
nerek topraga
birakilmaktadir.



Malzeme Kullanimi

Aydinlatma Sistemi

Havalandirma
Sistemi

Isitma-Sogutma
Sistemi

Sifir karbon ayak izi hede-
fiyle malzemelerin, yerel
ulasilabilmesine, dogal

olmasina, az bakim gerektir-

mesine dikkat edilmistir.

Gin isigindan en dst
diizeyde faydalanilan dogal

aydinlatma saglanmaktadir.

Dogal havalandirmadan
en Ust duzeyde faydalanil-
maktadir.

Pasif olarak iklimlendirme
saglanmaktadir.

Gerektiginde jeotermal
enerji kullanilmaktadir.

Malzemelerin yerel ulasi-
labilmesine, dogal ve geri
donustirilmis olmasina
dikkat edilmistir.

Gun 1sigindan en tst
duzeyde faydalanilan dogal
aydinlatma saglanmaktadir.

Dogal havalandirmadan
en Ust duizeyde faydalanil-
maktadir.

Sicak iklimde bulunan yapi
icin pasif isitma sistemleri

tercih edilmis, aktif sistemle-

re ihtiya¢ duyulmamustir.
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Geri kazanilmis, geri dontis-
turalmus, yerel ulasilabilen

malzemeler tercih edilmistir.

Gin isigindan en dst
diizeyde faydalanilan dogal
aydinlatma saglanmaktadir.

Dogal havalandirmadan
en Ust duzeyde faydalanil-
maktadir.

Pasif olarak iklimlendirme
saglanmaktadir.

Gerektiginde jeotermal
enerji kullanilmaktadir.

Mevcut malzemeler yeniden
kullanilimis, toksik madde
icermeyen, geri donusti-
rilmiis malzemeler tercih
edilmistir.

Guin 1sigindan en ust
duzeyde faydalanilan dogal
aydinlatma saglanmaktadir.

Dogal havalandirmadan
en Ust duizeyde faydalanil-
maktadir.

Pasif olarak iklimlendirme
saglanmaktadir.

Gerektiginde elektrikli rad-
yator ve is1 geri kazanimli

Geri kazanilmis,
geri donustu-
rilms, yerel
ulasilabilen mal-
zemeler tercih
edilmistir.

Giinisigindan
en Ust dizeyde
faydalanilan do-
gal aydinlatma
saglanmaktadir.

Dogal havalan-
dirmadan en tist
duzeyde fayda-
lanilmaktadir.

Pasif olarak
iklimlendirme
saglanmaktadir.

Gerektiginde

havalandirmayla desteklen-  mekanik sistem

mektedir. ile desteklen-

mektedir.

incelenen projelerde de gériildiigui gibi rejeneratif mimari, yapinin cevresel sistemler ile uyum icinde
olmasini dGnemsemektedir. Bunun icin tasarimin ilk asamasi, proje alaninin ekolojik 6zelliklerini analiz
etmektir. Yapilan analize gore projenin aydinlatma, havalandirma, i1sitma ve sogutma sistemlerinde
alana uygun pasif sistemler dncelikle tercih edilmekte ve yenilenebilir enerji kullanan aktif sistemler ile
desteklenmektedir.

4.SONUC

Rejeneratif tasarim hedefine ulasilabilmesi diinyanin gelecegiicin olduk¢a dnemlidir. Bu amacla dncelikli
olarak ekosistemlere verilen zararin durdurulmasi ve telafi edilmesi gerekmektedir. Ancak verilen zarar
telafi edildikten sonra bu seviyenin tzerine ¢ikilarak rejeneratiflige (yenileyicilige) ulasmak mimkinddr.

insani ve dogayi ayri kavramlar olarak goren rejeneratif tasarim, insanin dogayi diledigi gibi
kullanabileceginidusinen anlayislarin karsisindadir. Rejeneratif yaklasim bu anlayisi yikarak yerine insan-
doga iliskisinin karsilikli yarar saglayarak birbirlerini destekleyerek ilerlemesi disiincesini getirmektedir.
Cevrenin tek kullanicisinin insan olmadiginin, insanla birlikte tim cevresel sistemlerin de kullanici,
etkilenen veya etkileyen olarak duruma dahil oldugu fark edilmelidir. Tasarimlarda bu durumun dikkate
alinmasi onemli bir gerekliliktir.

GlnuUmuzde yasanan pandemi ile doga etkilesimi dolayisiyla ekosistemlerin sagligi 6n plana ¢ikmistir.
Arastirmada incelenen rejeneratif projelerde tasarimcilarin, net-sifir enerji, net-sifir su hedeflerinin
yaninda kullanicilarin ve ekosistemlerin sagligini 6nemseyerek tasarim alanlarinin ekolojik islevini
iyilestirecek kararlar aldiklari gérilmektedir. Ozellikle pasif tasarim stratejilerinin kullaniimasi net-
sifir enerji hedefi yoniiyle énem kazanmaktadir. Ornegin, iklimlendirme pasif sistemlerle saglanmis,
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bu sistemler yeterli gelmediginde kullanilan aktif sistemler icin yenilenebilir enerji kaynaklar tercih
edilmistir. Bu sayede rejeneratif tasarim sayesinde doga korunarak saglikli bir insan-doga iliskisi
kurulmaktadir.

Rejeneratif tasarimin dnemli noktalarini su sekilde siralayabiliriz:

- Rejeneratif tasarim anlayis, insanlarin ve yapili cevrenin, dogal sistemler ile birlikte var oldugunun
bilincindedir.

« Rejeneratif tasarim, insan aktivitelerini, yapili cevreyi diizenleyerek, saglikli cevre yaratmak icin
potansiyel sunmaktadir.

« Rejeneratif tasarim, doganin calisma sekline dayanarak ekosistemlere kendi kendilerini yenileme
ozelligini geri kazandirmayi hedeflemektedir. Ayrica dogal kaynaklarin yenilenme hizinin 1,56
katina ¢ikan tiiketim hizi dustirilerek dogal kaynaklarin yenilenmesi saglanmaktadir.

« Rejeneratif tasarim yaklasimiyla yapili cevre Uretiminde cevrede mevcut ekosistemler, fauna ve
flora korunur, gerekiyorsa iyilestirilir.

« Rejeneratif mimaride yapil ¢evre, dogal kaynak kullanimini azaltacak sekilde Uretilerek karbon
emisyonu azaltilir.

« Rejeneratif mimaride yapilar, cevresel sistemlerin bir parcasi olarak, doga ile calisarak, ekosistem
saghgina katkida bulunur.

« Rejeneratif yapi, dis kaynaklardan (elektrik, su sebekeleri gibi) bagimsizdir, kendi elektrigini
Uretmekte, yagmur suyunu kullanmaktadir.

- Rejeneratif yapi, gereken enerjiden daha fazla tireterek diger yapilarla paylasir. Bu sayede cevreyi
pozitif olarak etkiler.

+ Rejeneratif yapi, atiklarini kaynaklara dondstiirerek yeniden kullanmaktadir.
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Ozet

Tuirkce 6zet verilecektir. inglizce metinler icin tiirkce dzet, tiirkce metinler icin inglizce dzet verilmelidir.
Anahtar Kelimeler:[En az 3, en cok 5 adet anahtar kelime verilmelidir]

1. INTRODUCTION

The introduction should include the objectives of the work and an adequate background. Literature sur- vey
should also be a part of this section.

The authors must implicitly accept that their submission has been neither published nor submitted to
another journal. If a major part of the paper has already been published, the paper cannot be accep-
ted for publication in Aurum Journal of Engineering Systems. Papers that have been submitted in pro-
ceedings can be accepted for publication only if substantial extensions to the original proceeding pa- per
are made, and some additional methodological contributions possibly with more significantimpactthan the
extension results are offered.

Original papers, review articles, case studies, short communications, book reviews, letters to the editorsare
welcome. Please ensure that you select the appropriate article type from the list of options when making
your submission. Authors contributing to special issues should ensure that they select the spe- cial issue
article type from this list. Any comment on or discussion of a published paper should be sub- mitted within
six months of the online publication of the paper under discussion.

Submission to this journal proceeds totally online and you will be guided stepwise through the creation and
uploading of your files. You may choose to submit your manuscript as a single file to be used in the refereeing
process. This can be a PDF file or a Word document, in any format or layout that can be used by referees to
evaluate your manuscript. It should contain high enough quality figures for refereeing. If you prefer to do
so, you may still provide all or some of the source files at the initial submission.

1.1 Main Body

Main body of the text may be divided into multiple sections depending on the depth of analysis and re-sults
given in the paper. This section should first extend, not repeat, the background to the article alre- ady dealt
with in the Introduction and lay the foundation for the results. Then results and discussion sho- uld be pre-
sented. Results should be clear and concise.

Manuscripts should be submitted in size 12 in a readable font (Times, Arial, Calibri, etc.)(First submission).The
main text and footnotes should both be double spaced and left-aligned (ragged right). Formattingthe man-
uscript in this way is a courtesy which aids screen readability and the use of track changes and comment
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Short papers are encouraged since the journal pages are limited. The references should be prepared ac- cord-
ing to the journal style described below. It is the responsibility of the authors to format the referen-cesin ac-
cordance with the journal’s citation style. If you do not follow these guidelines you will be asked to reformat
your paper prior to editing and this may ultimately cause publication delays.

Articles should not generally exceed 40 pages (double-spaced, 12 pointTimes New Roman or similar fontwith
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curacy of the data they use.
log C(n)
D =lim (1-example of formulas)
r>0 logr

Figure 1.[Figure title comes here/ example of figure]
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1.1.1 [Third degree title]

Divide your article into clearly defined and numbered sections. Subsections should be numbered 1.1
(then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this numbering
also for internal cross-referencing: do not just refer to ‘the text’ Any subsection may be given a brief
heading. Each heading should appear on its own separate line.

Table1. [Example of Table caption]

Recordings
A B
Instrument Mode
X Y C D

2. CONCLUSIONS

The main conclusions of the study may be presented in this section.

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in ap-
pendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc,; in a subsequent appendix, Eq.
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